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Outpatient surgery and Non Operating Room Anesthesia
A1  
Deep sedation in high‑risk patients undergoing Emergency upper GI 
endoscopy: a retrospective study assessing safety and effectiveness
M. Mariani, A. De Simone, R. Villani
Aorn A. Cardarelli, Napoli, Italy
Correspondence: M. Mariani
Journal of Anesthesia, Analgesia and Critical Care 2023, 3(Suppl 1):A1

Sedation may be defined as a drug-induced depression in the level 
of consciousness. The purpose of sedation and analgesia is to relieve 
patient anxiety and discomfort, improve the outcome of the exami-
nation, and diminish the patient’s memory of the event. Inadequate 
sedation/analgesia is to be avoided at any cost, given it may result in 
undue patient discomfort or patient injury because of lack of coopera-
tion. In most cases, it can affect the endoscopist’s ability to successfully 
complete the procedure.
Overall, there is no consensus on optimal depth of sedation or seda-
tive agents, however, when it comes to routine, low-risk and moderate 
endoscopic procedures the administration of propofol in unintubated 
patients, termed “monitored anesthesia care (MAC)”, paired with 
benzodiazepine and/or opioids, is one of the most common seda-
tion methods for GI procedures in North America and Europe. On the 
other hand, Emergency upper GI endoscopy is often prolonged and 
complex, performed during high-risk conditions, like acute upper GI 
hemorrhage, sub-acute bowel obstruction/ileus, food bolus, achalasia, 
Morbid obesity and SpO2 < 95% with supplemental oxygen. In these 
patients, the upper GI endoscopy is intrinsically aggravated by the 
increasing risk for airway compromise and sedation can, in addition, 
put patients at risk of entry into general anesthesia, rendering them 
unconscious and potentially incapable of protecting their airway, 
patients may require assistance in maintaining a patent airway, and 
spontaneous ventilation may be inadequate.
Scarce literature can be found providing guidance on the anesthesio-
logic conduct during upper GI endoscopy in Emergency, and despite 
the above-mentioned risks, the present retrospective study conducted 
on 100 patients treated in the Emergency Gastroenterology Unit at 
AORN Cardarelli aim at demonstrating that deep sedation obtained 

with the administration of propofol, benzodiazepine and opioids is a 
safe and viable option when it comes to complex upper GI endoscopy, 
especially in those patients where the risk-benefit ratio for general 
anesthesia is not optimal. The present study can address some of the 
current literature’s shortages on this topic, however further studies are 
needed to better support these results.
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Introduction: Morbidity and mortality of people with disabilities are 
significantly higher than in the general population, this is due to the 
difficulty in accessing care. People with disabilities die 20 years earlier 
than the average of people without disabilities from causes unrelated 
to the cause of the disability, 30 years earlier in the case of severe intel-
lectual disability.
The difficulty in accessing treatment is often due to the lack of col-
laboration and low tolerance towards the healthcare environment and 
for this reason physical restraint has been and is often used to provide 
services, even non-invasive or minimally invasive. This increases the 
resistance and fear of patients towards the healthcare environment, 
with greater difficulties in subsequent accesses.
Since 2000 with the DAMA Project (Disable Advanced Medical Assis-
tance) and since 2017 in Tuscany with the PASS project (Assistance 
Paths for People with Special Needs) dedicated paths have been cre-
ated to facilitate access to care for people with disabilities.
Tools: The DAMA-PASS clinic has been active in the ASL Tos-
cana Centro, at the S. Giuseppe hospital in Empoli, managed by a 
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multidisciplinary team made up of anesthesiologists, internists, facili-
tator nurses, and specialists who are involved case-by-case. The pres-
ence of the anesthetist is essential for those patients for whom it is 
not possible to obtain collaboration in any way except with sedation, 
absolutely avoiding physical restraint.
With the consent of the legal administrator, non-cooperative patients 
are subjected to oral sedation in the NORA regimen, this may be nec-
essary for the execution of non-invasive tests or it may be preparatory 
to obtaining a venous access in order to carry out continuous seda-
tion with intravenous drugs for invasive procedures. Oral sedation is 
performed with midazolam, mixed with a drink the patient likes, in the 
range of 0.3 mg/kg to 1.3 mg/kg.
Results: Since 2015 we have taken care of 438 patients (250 males, 
188 females). Of these, 164 patients required sedation. Oral sedation 
involved 64 males (25.5% of the total males) for a total of 103 oral 
sedations and 21 females (11.2% of the total females) for a total of 28 
oral sedations.
The mean midazolam dose used was 0.7 ± 0.2 mg/kg body weight 
in males, 0.6 ± 0.2 mg/kg body weight in females. We obtained, with 
an onset of 20-25’, a moderate-deep sedation (RASS - 3/ - 5) which 
allowed the positioning of the venous access and the subsequent pro-
cedures without restraint. Complete awakening occurred spontane-
ously after 60-90’ in 50% of the patients, for others flumazenil 0.5-0.8 
mg was administered IV.
Side effects are rare: one case of bronchospasm, one case of paradoxi-
cal reaction to midazolam and three cases of resistance to midazolam. 
Only one case required hospitalization for observation.
Conclusions: The DAMAPASS of the San Giuseppe di Empoli hospital 
has guaranteed the provision of care to patients with specific needs in 
an appropriate and non-traumatic way, thus restoring the real right to 
health and dignity.

Oral sedation with midazolam has been shown to be acceptable to the 
patient, repeatable, predictable, reliable and safe.

A3  
Virtual outpatient sedation and vascular implants in oncological 
patients
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Verde 1, D. Merlicco 2
1Hospice il Giardino dei Girasoli - Medicina del Dolore - Cure Palliative - 
Centro NAD - DS 64 - Eboli - Asl Salerno - Italy
Correspondence: A. Mignone
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BACKGROUND
Patient pain is usually managed with analgesic therapy. However, 
recent studies have focused on non pharmacological treatments 
and, among them, virtual reality hypnosis - VRH - (i.e. digital seda-
tion) is an innovative technique that reduces pain and anxiety in clin-
ical practice. During VRH patients wear virtual lens and headphones 
through which they are conducted in a virtual reality, an immersive 
virtual experience that combines a 3D video with music, sounds and/
or voice. Immersion session follows standard phases of hypnosis. 
During the induction phase, subjects are over the surface of the sea. 
They are invited to induce progressive relaxation in their body. The 
guidance phase brings the subjects slowly under the water. During 
the deepening phase, subjects follow a soothing underwater expe-
rience. The realtering phase brings the subjects progressively back 
into reality.
MATHERIALS AND METHODS
Our clinical experience has focused on the positioning of implanted 
vascular devices (PICC, PICC-PORT, FICC-PORT) in oncological adult 
patients (30 px control) and the combined use of VRH (30 px study).

We have previously collected informed consent, monitored vital 
parameters (NIPB, HR), and started VRH in the study group during the 
positioning of the vascular device.
At the end of the procedure we have collected a satisfactory question-
naire reported to the scale of anxiety (Hamilton Scale Anxiety).
We have also timed the procedure in both groups.
RESULTS
We have noticed that patients in the study group have evaluated vir-
tual reality as a pleasant experience, reducing their feeling of anxiety. 
Vital parameters presented less variability in study group (HR started 
from 100 HR average to 65 HR average during the surgical procedure), 
meanwhile in the control group the average HR was 90 during the 
procedure.
In the study group the time required to carry out the procedure was 
shorter than control group (30 minutes in study group vs 45 minutes 
in control group).
CONCLUSIONS
Virtual Reality Hypnosis can improve performance combined with sur-
gical practice, increasing patients’ compliance and reducing time nec-
essary to carry out the procedures, that can help the cut of healthcare 
costs.
Authors have no conflict of interest
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Background
Intranasal application of drugs is widely used in pediatric anesthesia, 
especially for surgical premedication or diagnostic non-painful proce-
dures [1,2]. Midazolam [3,4] and recently Dexmedetomidine [5-6] are 
most common drugs used as a single intranasal sedative in pediatric 
population. This retrospective study seeks to evaluate the efficacy and 
safety of intranasal dexmedetomidine plus midazolam (IN) as a seda-
tives for diagnostic Magnetic Resonance Imaging (MRI) examinations 
in children.
Methods
Children 3 to 10 years of age (Table 1), ASA 1-2, undergoing sedation 
for brain MRI with contrast were enrolled.
A combination of Dexmedetomidine (4 mcg/kg) plus midalozam 
(0,2 mg/kg) was administered IN before the procedure. The IN 
cohort (32 children) was matched and compared to a cohort of 
subjects (44 children) who underwent sedation with IN dexme-
detomidine (4mcg/kg) plus endovenous midazolam (0,05-0,1 mg/
kg)(EV). MRI was started when subjects reached a deep sedation, 
according to University of Michigan Sedation Scale (UMSS). We 
included only good or excellent image quality, with no or almost 
absent motion artifacts. We evaluated adverse events, i.e. brady-
cardia, desaturation, nausea, interventions and procedure times. 
Children were required to have a UMSS of 0 or 1, an Aldrete score 
> 9 to discharge.
Results
All 32 children of IN group were successfully sedated; there were no 
significant differences in the rate of observed adverse events/inter-
ventions in comparison to the EV cohort (Table 2).
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Furthermore, the IN group had a shorter onset time (Table  3) when 
compared to the EV cohort (p < 0.003), which had a significant effect 
on procedure and recovery times (p < 0.001).
Conclusions
Total intranasal sedation may be used for children undergoing MRI 
scans. The IN combination of Dexmedetomidine and Midazolam is a 
safe and effective form of sedation in pediatric patients showing faster 
onset and discharge times.
Written informed consent was obtained from the parents of included 
children.
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Table 1 (abstract A4). See text for description

Demographic characteristics IN EV P-value
n = 32 n = 44

Age (yr) ± SD 5 ± 2.30 4.94 ± 1.41 0.79

Weight ( kg) ± SD 21.4 ± 9.53 21.4 ± 7.22 0.98

Sex M/F (%) 60/40 63/37 0.67

Table 2 (abstract A4). See text for description

Observed adverse events IN EV P-value

Bradycardia 0 1 0.9

Desaturation 0 0 1

Apnea 0 0 1

Nausea 0 0 1

Vomit 0 0 1

Nasal irritation 0 0 1

Table 3 (abstract A4). See text for description

Procedure times IN EV P-value

Onset time (min) Median (IQR) 25 33.5 < 0.003

Duration of MRI (min) Median (IQR) 42 45 0.27

Recovery time (min) Median (IQR) 86 100 < 0.001

Veterinary anesthesia
A5  
Effect of perfusion index on the ability of oxygen reserve index 
to estimate arterial partial pressure of oxygen in anaesthetized dogs
F. Zanusso, G.M. De Benedictis, L. Bellini
Department of Animal, Production and Health, University of Padova, 
Legnaro, Italy
Correspondence: F. Zanusso
Journal of Anesthesia, Analgesia and Critical Care 2023, 3(Suppl 1):A5

Local perfusion on the measurement site affects the accuracy of 
pulse oximetry to estimate arterial hemoglobin oxygen saturation 
[1]. Using the ratio of pulsatile to non-pulsatile blood flow detected 
by the probe, the CO-oximeter measures the Perfusion Index (PI) 
that quantifies local perfusion [2]. Moreover, multi-wave CO-oxime-
try can estimate arterial partial pressure of oxygen (PaO2) between 
100 to 200 mmHg calculating the Oxygen Reserve index (ORi) based 
on the simultaneous measurement of arterial and venous blood 
light absorption using a similar technology of traditional pulse 
oximetry [3,4]. This prospective observational study investigates if 
changes in PI affect the ability of ORi to estimate PaO2 in anaesthe-
tized dogs.
Thirty anaesthetized and mechanically ventilated dogs undergoing 
elective procedures were connected to a multi-wave pulse CO-oxi-
meter by a probe wrapped around the tongue to measure ORi and 
PI. As the pulse signal was judged stable, an arterial blood sample 
was analysed to obtain the PaO2. The residuals calculated from the 
regression model that plotted ORi over PaO2 were analysed with 
a linear regression to investigate the correlation between the PI 
measured by the device and the PaO2 measured by the blood gas 
analyser. To identify a range of PI with the strongest correlation 
between ORi and PaO2, paired measurements, organized according 
to ascending values of PI, were subset evenly into 4 groups contain-
ing 21 paired values (PI1, PI2, PI3, PI4), and the correlation analysis 
was recalculated for each.
A total of 84 paired measurements were collected, and PaO2 ranged 
between 72 and 288 mmHg. The median PI value was 1.41 (0.23-
3.40). The correlation between ORi and PaO2 was moderate (r=0.69, 
p<0.001), and the residuals calculated from the regression line 
moderately correlated with PI (r=0.47, p<0.001). In groups PI1, PI2, 
PI3 and PI4, the obtained PI ranges were 0.23-0.80, 0.84-1.40, 1.41-
1.90, and 2.00-3.40, respectively. No significant differences were 
observed in PaO2 values among groups (p=0.836). The strongest 
correlation between ORi and PaO2 was detected in the PI2 (r=0.89, 
p<0.001), while in PI4, the correlation was not significant (r=0.42, 
p=0.060).
In anaesthetized healthy dogs, the ability of ORi to estimate the PaO2 
correctly was lower if the CO-oximeter displays a PI >2, likely because 
changes in the pulsatile and non-pulsatile component of lingual blood 
flow alter the performances of the probe. The value of PI should be 
taken into consideration if ORi is used to titrate oxygen therapy.
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Background
The presence of pain in rabbits leads to increased recovery times, 
stress, decreased gastrointestinal motility with reduced appetite and 
fecal output [1]. Composite pain scales, such as CANCRS (Centro Ani-
mali Non Convenzionali Rabbit Scale), are useful tools for pain assess-
ment in rabbits [1,2]. NSAIDS such as meloxicam and carprofen have 
analgesic effects and are commonly used after elective surgical proce-
dures; although meloxicam is a well-tested NSAID in rabbits, carprofen 
has been evaluated to a lesser extent [3,4]. The aim of this study was 
the comparison between the post-operative effects of meloxicam and 
carprofen after ovariectomy in rabbits.
Materials and methods
16 mixed-breed domestic rabbits, undergoing elective ovariectomy, 
were included in this study and divided in 2 Groups, consisting of 8 
subjects each. A signed informed consent was obtained. A mix of 
ketamine, medetomidine and butorphanol (20, 0.4, and 0.2 mg/kg) 
was administered IM to obtain anesthesia, and ovariectomy was per-
formed. The NSAIDs were post-operatively administered for three 
days, SQ SID: Group M, 1 mg/kg meloxicam; Group C, 2 mg/kg car-
profen. All rabbits received 5 mg/kg enrofloxacin SQ SID and 1 mg/kg 
metoclopramide SQ BID for three days.
Rabbits were evaluated using CANCRS at 5 time points (T0: baseline, 
T1-T4: respectively, 6 h after surgery and at 9 am, 1.30 pm, and 6 pm 
the day after). Also, time of spontaneous feeding and fecal output 
after recovery were recorded. Statistical analysis was performed with R 
(v. 4.3.0), considering a significance level of p<0.05. Anova for repeated 
measures with Bonferroni post-hoc test was used for the analysis of 
the CANCRS score over time; Mann-Whitney U test was used for com-
parisons of CANCRS final scores and for times of spontaneous feeding 
and fecal output between Groups.
Results
There were no significant differences between Groups in CANCRS 
final score between groups at any time point (Table 1), and in times of 
spontaneous feeding and fecal output (both p=0.63) (Table 2).
Conclusions
The absence of differences in final scores between Groups suggests 
that both NSAIDs had similar effects in alleviating post-operative pain, 
although maximum time to fecal output was shorter in group C. The 
greater final score for CANCRS was at T1: however, it was beneath the 
score indicating pain during rabbit gastrointestinal syndrome. Meloxi-
cam and carprofen are therefore both suitable alternatives for post-
surgical pain management in female rabbits undergoing ovariectomy.
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Table 1 (abstract A6). CANCRS final scores (mean ± standard devi‑
ation) in Groups

Group C Group M

T0 2.4 ± 1.1 2.5 ± 1.3

T1 3.5 ± 1.7 3.0 ± 1.9

T2 2.1 ± 1.0 2.0 ± 1.1

T3 1.8 ± 1.1 1.8 ± 1.0

T4 1.7 ± 1.2 1.4 ± 1.2

Table 2 (abstract A6). Times of spontaneous feeding and fecal pro‑
duction [median (range)] in hours after recovery

Group C Group M

Spontaneous feeding (h) 5.5 (3 – 12) 6 (3 -24)

Fecal output (h) 7 (4 – 17) 7 (3 -24)
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The effect of methylphenidate on anesthesia recovery 
in experimental pigs: part 2
A. Mirra, C. Spadavecchia, O.L.Levionnois
University of Bern, Vetsuisse Faculty, Bern, Switzerland
Correspondence: A. Mirra
Journal of Anesthesia, Analgesia and Critical Care 2023, 3(Suppl 1):A7

Background
Methylphenidate, an inhibitor of dopamine and norepinephrine reup-
take transporters, has been suggested to shorten and improve anes-
thesia recovery [1-3]. In a previous study, we have demonstrated its 
lack of effect when administered at the end of anesthesia in experi-
mental pigs. The aim of the present research was to evaluate if its 
administration at extubation would enhance anesthesia recovery.
Materials and methods
Sixteen healthy pigs, 10.0 ± 0.6-week-old (mean ± standard devia-
tion), weighting 28.9 ± 4.7 kg, and of mixed sex (ten females and six 
castrated males) were included in this experimental, randomized 
study. A sole propofol infusion was started at a rate of 10 mg/kg/hour 
and increased by 10 mg/kg/hour every 15 minutes, until reaching an 
electroencephalographic suppression ratio (SR; as calculated by the 
SedLine monitor) >80%. Afterwards, propofol was stopped and the 
pig let recovery. Immediately after extubation, either saline (group SL) 
or methylphenidate 20 mg/kg (group MP) was administered IV. The 
following parameters were assessed at baseline, 5 (TP5), 10 (TP10) and 
15 (TP15) minutes after methylphenidate administration: heart rate, 
respiratory rate, diastolic (DAP), mean (MAP) and systolic (SAP) blood 
pressure, nociceptive withdrawal reflex thresholds, patient state index 
(PSI), suppression ratio, spectral edge frequency 95% right (SEF r) and 
left (SEF l). Moreover, time to return of palpebral reflex and jaw tone, 
and time to return to a PSI of 50, 60, 70 and 80 was calculated. Com-
parison among groups was performed using the two-way repeated 
measure ANOVA followed by the Bonferroni test in case of parametric 
data and the Kruskal-Wallis test followed by the Dunn’s Method in case 
of non-parametric data.
Results
Significantly higher DAP was found at TP5 in group MP compared to 
group SL (p=0.046). Significantly higher SEF r values were found at 
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TP5 in group MP compared to group SL (p=0.038). No other signifi-
cant differences were found.
Conclusions
The present research confirms the results of our previous study. No clini-
cally relevant improvements in anesthesia recovery were achieved when 
administering methylphenidate at extubation in experimental pigs.
Ethicawl approval (protocol 32015) was obtained from the committee 
for animal experiments, canton Bern.
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Background
Due to the lack of antagonists, recovery from anesthesia relies on 
drugs clearance. The difficulty of controlling such a delicate phase 
leads to increased risks for the patient, costs and prolonged recovery. 
Different than pharmacological antagonization, the inhibitor of dopa-
mine and norepinephrine reuptake transporters methylphenidate has 
been shown to stimulate arousal pathways [1–3]. The aim of the pre-
sent study was to evaluate the effect of methylphenidate on anesthe-
sia recovery from propofol in experimental pigs.
Materials and methods
Five healthy pigs, 10.4 ± 0.5-week-old (mean ± standard devia-
tion), weighting 25.8 ± 1.8 kg, and of mixed sex (one female and 
four castrated males) were included in an experimental, randomized, 
cross-over study. Each pig was anesthetized three times, ensuring a 
wash-out period of at least 36 hours. Sole propofol was administered 
intravenously (IV) to effect until intubation. A continuous IV infusion 
was simultaneously started at 20 mg/kg/hour and increased every 
ten minutes by 6 mg/kg/hour, together with an additional IV bolus of 
0.5 mg/kg. Once electroencephalographic suppression ratio (as cal-
culated by the SedLine monitor) reached a value between 10% and 
30%, propofol was stopped and either saline (group SL), methylphe-
nidate 10 mg/kg (group MP10) or methylphenidate 20 mg/kg (group 
MP20) was administered IV. The following parameters were assessed 
at baseline, 5 (TP5), 10 (TP10) and 15 (TP15) minutes after methyl-
phenidate administration: heart rate, respiratory rate, diastolic (DAP), 
mean (MAP) and systolic (SAP) blood pressure, nociceptive with-
drawal reflex thresholds, patient state index (PSI), suppression ratio, 
and spectral edge frequency 95% right and left. Moreover, time to 
extubation, time to return of palpebral reflex and jaw tone, and time 
to return to a PSI of 50, 60, 70 and 80 were calcualted. Comparison 
among groups was performed using the two-way repeated measure 
ANOVA followed by the Bonferroni test in case of parametric data and 
the Kruskal-Wallis test followed by the Dunn’s Method in case of non-
parametric data.
Results
Significantly higher MAP (p=0.042) was found at TP10, and sig-
nificantly higher SAP (p=0.049) at TP15 in group MP10 compared 
to group SL. Significantly longer time was needed in group MP20 
compared to group SL (p=0.015) to regain jaw tone, and in group SL 

compared to group MP10 (p=0.039) to reach a PSI of 80. No other sig-
nificant differences were found.
Conclusions
Methylphenidate does not shorten or improve anesthesia recovery in 
experimental pigs. Cardiovascular parameters seem to be only mar-
ginally affected.
Ethical approval (protocol 32015) was obtained from the committee 
for animal experiments, canton Bern.
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Introduction
Legionella Pneumophila is one of the most important causes of res-
piratory infections in humans and it is the cause of about 30% of noso-
comial infections.
Anastomotic leakage following the intervention of esophageal resec-
tion presents one of the surgical complications with the highest mor-
bidity and mortality.
Case reports
For the past year we have faced a case of anastomotic leakage post 
esophageal resection, treated through the application of an endopros-
thesis esophageal in a patient affected by L. Pneumophila.
The main problem for the anesthetist during this procedure is identify-
ing the most inadequate perioperative management.
In this specific case, the patient, affected by L. Pneumophila, presented 
a PO2/FiO2 ratio between 100mmHg and 200mmHg, giving rise to a 
moderate ARDS panel according to Berlin Criteria (Image 1).
For this reason, we decided to use a non-invasive periprocedural ven-
tilation mode, specifically the High Flow Nasal Cannula (HFNC), to 
reduce the risk of postoperative pulmonary complications due to inva-
sive ventilation through endotracheal intubation (ETI).
The parameters set during the entire procedure remained stable: Flow 
60 L/min, FiO2 100%, Temperature 37 °C.
The patient, opportunely mixed with the current type of anesthesiologi-
cal procedure and immediately after signing the Informed Consensus, is 
premedicated with intravenous Midazolam 0.05mg/Kg, while sedation is 
effected with an initial bolus of Propofol at 0.5mg/Kg. Successively, seda-
tion is maintained whit Propofol in continuous infusion at 3.5mg/Kg/h.
The approximate duration of the procedure is 25 minutes. The 
patient’s vital parameters are stable for all the duration of the inter-
vention, with a SpO2 > 95%, and a MAP > 70 mmHg.
After the procedure, the patient is returned to the Intensive Care unit 
where he has completed the course of antibiotic therapy, with a pro-
gressive reduction of the need for oxygen therapy.
Conclusion
Airway management in patients with L. pneumophila can be a prob-
lem, aggravated by a series of additional risks related to ETI, such 
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as pulmonary damage from mechanical ventilation, contamination 
of the ventilator, delayed weaning and an increase in hospital stay 
days. The use of HFNCs in endoscopic procedures allows to avoid 
these risks, eliminating the operating field conflict with the surgical 
procedure and guaranteeing a higher oxygen saturation compared 
to other oxygenation devices.

Image 1 (abstract A9). See text for description
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Background
The COVID-19 pandemic led to significant changes in the manage-
ment of surgical patients. Elective surgery underwent a strong reshap-
ing, whereas urgent and emergency procedures continued.
The aim of this retrospective study was to evaluate postoperative 
mortality rate and thrombotic events in SARS-CoV-2 positive patients 
undergoing urgent or emergency surgery.
Materials and Methods
After local Ethic Committee’s approval, we reviewed all records of the 
SARS-CoV-2 positive patients who underwent urgent or emergency 
surgical procedures between April 2020 and October 2022 in the 
emergency department of IRCCS Fondazione Policlinico Universitario 
Agostino Gemelli of Rome.
We included patients who tested positive for both antigenic and 
molecular SARS-CoV-2 specimens in the time range that goes from 5 
days before to 1 day after surgery.
Postoperative mortality rate and the percentage of thrombotic events 
were evaluated. Mortality rate was specifically assessed on the first 
postoperative day, between the second and the fifth postoperative 
day and after 5 postoperative days.
Surgical procedures are summarized in Table 1.
Results
From April 2020 to October 2022, 6387 patients underwent urgent or 
emergency surgery, 160 of which reported a positive SARS-CoV-2 test. 
Our patients’ mean (SD) age was 57 (23) years old.

A total of 40 SARS-CoV-2 positive patients died after surgery so the 
overall mortality rate was 25%: 16 patients died on the first postopera-
tive day (40%), 11 patients died between the second and fifth postop-
erative day (28%) and 13 patients died after the fifth postoperative day 
(13%). Dead patients’ mean (SD) age was 73 (15) years old.
Postoperative thrombotic events occurred in 11 patients (7%).
The distribution of fatality and thrombotic events per year are 
reported in Figure 1 and Figure 2.
Conclusions
Despite the lack of comparison our study provides evidence of what 
happened during the pandemic period in a high volume COVID-19 
hospital.
SARS-CoV-2 positive patients undergoing urgent or emergency surgi-
cal procedures during the pandemic had a high risk of mortality and of 
postoperative thrombotic events.
Even though the highest distribution of SARS-CoV-2 positive patients 
occurred in 2022, the mortality rate per year resulted higher in 2020, 
probably due to a lower sensitivity and specificity of the tests used at 
the beginning of the pandemic and also to the lockdown condition 
that significantly reduced access to emergency departments.

The results of this study emphasize the importance of carefully evalu-
ating risks and benefits of performing urgent or emergency surgery in 
SARS-CoV-2 positive patients and the need to implement strict post-
operative monitoring to prevent the complications to which these 
patients are highly susceptible.

Table 1 (abstract A10). Demographic and Surgical Characteristics 
of the Study Population (N=160). Data are presented as mean (SD) 
and N (%)

Patients characteristics N=160

Age of SARS-CoV-2 positive patients 57 (23)

Age of dead patients 73 (15)

Surgical procedures
 Abdominal-pelvic surgery 67 (42%)

 Orthopedic surgery 25 (16%)

 Neurosurgery 15 (9%)

 Otolaryngology-thoracic surgery 13 (8%)

 Endoscopic procedures 13 (8%)

 Vascular surgery 9 (6%)

 Other procedures 18 (11%)

Fig. 1 (abstract A10). Distribution of mortality per year in SARS‑
CoV‑2 positive patients. PD: postoperative day
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Fig. 2 (abstract A10). SARS‑CoV‑2 positive patients and throm‑
botic events per year
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Background
ERAS guidelines recommend multimodal analgesia strategy for 
patient undergoing liver surgery and individuate intrathecal opiates 
as a viable alternative to thoracic epidural analgesia (TEA) with less 
associated hemodynamic instability [1].
Intrathecal opiates administration reduces the need for systemic 
opiates that have more undesired side effects, including postopera-
tive nausea and vomiting (PONV), itching and respiratory depres-
sion. The use of atropine also seems to contribute to reduction of 
PONV [2].
Materials and Methods
We conducted an observational retrospective study, including 
patients over 18 years of age undergoing laparotomic liver surgery. 
Our objectives were: to compare intrathecal morphine (100-200 
mcg) versus TEA and total intravenous analgesia in terms of pain 
intensity and need for rescue analgesics in the postoperative period; 
evaluate the incidence of side effects such as PONV, itching and res-
piratory depression in patients undergoing laparotomic liver sur-
gery after administration of intrathecal morphine.
Data were collected at 0, 3, 6, 12, 24 and 48 hours after surgery. To 
assess the intensity of pain (static and dynamic) we used the NRS 
scale, dividing the patients into 4 groups with no (NRS 0), mild (NRS 
1-3), moderate (NRS 4-5) and severe pain (NRS>5).
Results
Data from 171 patients were analyzed. Eighty-seven patients 
received only intravenous analgesia, seventy intrathecal morphine 
and fourteen TEA.

We found no significant difference in static NRS between the three 
groups of patients; we recorded significant difference in dynamic 
NRS between intrathecal opioid group and total intravenous anal-
gesia group, while we didn’t find significant difference in dynamic 
NRS between intrathecal opioid group and TEA group. There was 
no significant difference in incidence of side effects (e.g. PONV) 
between the three groups of patients.
No major complication followed intrathecal morphine 
administration.
Conclusions
Intrathecal analgesia has shown to be effective in post-operative pain 
control in the first 24-48 hours after surgery. Dosages of 100-200 mcg 
of morphine seem to be safe and also it seems that using atropine as 
adjuvant could be useful to reduce side effects such as PONV.
In conclusion somministration of intrathecal opioid seems to be a valid 
alternative to TEA and a better analgesia strategy than total intrave-
nous analgesia.

Data were collected from elettronic-database, patients expressed 
informed consent to data collection in University-hospital
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Background
Opioid administration remains the mainstay of therapy for post-surgi-
cal pain; still these drugs have undesired side effects, including post-
operative nausea and vomiting (PONV), delayed recovery of bowel 
function, itching and respiratory depression. Multimodal analgesia is 
recommended by ERAS guidelines as a strategy to reduce side effects 
and obtain a better pain control [1]. Spinal analgesia has a high effi-
cacy and relatively low complications [2]. The use of atropine as adju-
vant could reduce PONV [3].
Materials and Methods
We conducted an observational retrospective study, including 
patients over 18 years of age undergoing major abdominal surgery 
who received intrathecal analgesia with morphine at a dose of 100-
200 mcg. Analgesic effects were evaluated by means of the VAS score 
(NRS scale) for pain intensity and need for rescue analgesics. In addi-
tion, the incidence of PONV and respiratory depression were collected.
Data were registered at 0, 3, 6, 12, 24 and 48 hours after surgery. NRS 
scale was used to divide the patients into 4 groups with no (NRS 0), 
mild (1-3), moderate (4-5) and severe pain (>5).
Results
Data from 700 patients were analyzed. Graphic 1 and 2 summarize the 
results on analgesia and Graphic 3 shows the incidence of PONV. No 
major complications were recorded and 26 patients (3.71%) experi-
enced pruritus.
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Conclusions
Intrathecal morphine has shown to be effective in post-operative 
pain management during the first 48 hours after surgery. Dosages 
of morphine of 100-200 mcg seem to be safe in terms of respiratory 
depression.

Data were collected from elettronic-database, patients express 
informed consent to data collection in University-hospital.
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Current pediatric preoperative fasting guidelines have recom-
mended conservative fasting regimes for many years without signifi-
cant updates in the last decades. Recent publications have employed 
more liberal fasting regimes with no evidence of increased aspira-
tion or regurgitation rates. The development of a liberal protocol 
with a strict application may warrant a shorter period of fasting 
before pediatric surgery. Essentially, we allowed clear fluid fasting 
within 1 hour, mother’s milk within 3 hours, non-human milk and 
’light breakfast’ within 4 hours and last meal within 6 hours. The aim 
of this study was to evaluate the actual times of clear fluid fasting 
in children undergoing surgery in an institution where fasting was 
standardized according to the recent European guidelines. A ret-
rospective analysis of fasting times according to local monitoring 
forms was conducted in a 6 months period. The local ethics commit-
tee approved the study. Overall 1000 patients were enrolled in the 
study. Median (interquartile) age was 7 (3-12) years. All surgeries 
except cardiac were included. The first 421 children were selected as 
initial protocol application (group START) in the first 2 months after 
protocol publication and providers training. START children data 
were compared to the remaining cases in order to verify if adherence 
to the protocol tended to improve (group APP). Clear fluid fasting 
was 180 min (110-342) in START group and 160 (96-320) in group 
APP (p=0.08) (figure 1).

The improvement was slightly more evident when patients sched-
uled after the first case (i.e., after 9.30 AM) were analyzed: in this 
case clear fluid fasting was 207 min (120-345) in START group and 
180 (105-306) in group APP (p=0.028). There were 84 adverse 
events (i.e., hypotension/bradycardia at induction and difficulty 
to achieve venous access) related to preoperative fasting. At logis-
tic regression these events showed a significant association with 
duration of clear fluids fasting (OR 0.12 95%CI 0.09-0.17; p=0.02) 
with a median fasting time in children with presence of adverse 
events of 377 (210-660) minutes vs 170 (100-351) in children with-
out. Our study showed several important information: 1) in an 
institution were clear fluids fasting is allowed up to 60 minutes 
before surgery, median times do not tend to decrease below 2-3 
hours. This is essentially due to unwillingness of patients and 
relatives to provide fluids and to the scarce explanation of the 
involved healthcare providers to consistently explain this aspect 
to the patients. 2) Interestingly, some tendency to improvement 
was observed between START and APP. Then, apparently, fasting 
times are not influenced by the time of scheduled surgery, even 
if the APP group seemed to improve with respect to START in the 
subgroup of ’later’ cases. 3) Clear fluid fasting is indeed associated 
with adverse events related to fasting and this further underlines 
the importance of respecting protocol times. Further monitor-
ing of fasting times will allow us to appraise if the slight trend 
to improvement in the APP population will achieve a significant 
value in the next months and if practices to endorse such improve-
ment will need to be considered.
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Fig. 1 (abstract A13). See text for description
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Background
Postoperative respiratory complications are a major cause of mobidity 
and mortality during the postoperative period. The PRISM trial inves-
tigated the effect of postoperative CPAP via helmet device on PPCs. 
Although the PRISM trial did not found any statistically significant dif-
ference in terms of PPCs [1], CPAP is still widely used in the treatment 
of respiratory failure during postoperative period. The effect of CPAP 
via helmet on intra-abdominal pressure still not well investigated.
Materials and Methods
After obtaining informed consent, as a sub-study of the PRISM trial, we 
enrolled 22 patients that underwent major abdominal surgery and we 
started CPAP via helmet device according to the PRISM study proto-
col. We performed arterial BGA and measured intra-bladder pressure 
through urinary catheter as an indirect measure of intra-abdominal 
pressure [2]. The measures were obtained before starting CPAP (T0), 
after 30 minutes (T1) and 4 hours (T2) of CPAP.
Results
All of the patients underwent CPAP via helmet for at least 4 hours. The 
median level of PEEP administered was 7.5 cmH2O [5-7.625]. At T0, 5 
patients (22%) had an IAP equal or grater than 12 cmH2O (cutoff value 
for defining Intra-abdominal Hypertension [3]). At T1 and T2, 10 (45%) 
and 12 (55%) patients respectively met the criteria for IAH. 6 patients 
(27%) with normal IAP values at T0 developed grade 1 or 2 IAH at T1 
and/or T2. The mean IAP was 8.57±3.82 at T0, 10.20±4.36 at T1 and 
11.16±4.16 at T2. We found a statistically significant increase in the 

IAP between T0 and T2 (p=0.0012). We found a statistically significant 
increase in P/F ratio between T1 and T2 (p=0.023) but not between 
T0 and T1 (p=0.27). No statistically significant variations were found in 
creatinine levels before and after the CPAP (p=0.48).
Conclusions
IAP was significantly higher after 4 hours of CPAP. In 6 cases, IAP 
increased from normal values to over 12 cmH2O during CPAP.
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Background
Perioperative anxiety is one of the most impacting aspects on the 
patient’s quality of life in the perioperative period. This pilot study, which 
started on February 7, 2019 and ended on January 29, 2020, has as pri-
mary objective to investigate the role of anxiety in the context of general 
anesthesia during elective abdominal surgery in adult patients, clarifying 
the correlation between the extent of anxiety state and the level of pain 
in the postoperative period.
Materials and Methods
This is a prospective, observational, single-centre study. Participants 
were adults patients undergoing videolaparoscopic cholecystectomy. 
Informed consent was obtained for each patient. Anxiety before surgery 
and 1 day postoperatively were measured using the APAIS (Amsterdam 
Preoperative Anxiety and Information Scale) questionnaire, while pain 
was investigated by using NRS (Numeric Rating Scale) and VAS (Visual 
Analogue Scale). Along with these, other clinical variables were recorded 
(Fig. 1).
Results
31 patients were included in the pilot study, 22 female and 9 male. Mean 
age was 57 years. An average score of 11.06 on the APAIS scale was 
observed in the postoperative period versus an average score of 13.38 in 
the preoperative period, highlighting how patients tended to have less 
anxiety in the postoperative phase than in the preoperative one. Corre-
lating the APAIS questionnaire score with the postoperative pain by NRS 
scale and setting a value greater than/equal to 4 as a cut-off, 21 out of 
31 patients (67.74%) had an NRS greater than or equal to 4, and of these 
15 had an APAIS score greater than or equal to 14 (above the calculated 
mean); at the opposite, 10 out of 31 patients had an NRS less than or 
equal to 3, of these 8 had an APAIS score less than or equal to 13 (below 
the calculated mean).
Conclusions
The results of this study show that highly anxious patients tend to pre-
sent more pain postoperatively, while moderately anxious patients pre-
sent less pain postoperatively. It becomes therefore important to create 
perioperative programs that can not only manage pain in the postopera-
tive phase with the existing pain services but also recognize, investigate, 
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and treat the patient’s anxious state preoperatively, in order to create 
more patient-centered pathways.

In addition, this pilot study may give the basis for further studies to 
understand the pathophysiological processes that correlate anxiety 
with pain, such as inflammatory status and/or other perioperative 
variables.

Fig. 1 (abstract A15). See text for description

A16  
Multimodal prevention strategy for high‑risk postoperative 
nausea and vomiting: a case report
V. Nussbaum, F. Sbaraglia, C. Riso, G. Ferrone, A. Catalano, A. Piersanti, D. 
Del Prete, A. Graziano, D. De Padova, M. Rossi
Fondazione Policlinico Agostino Gemelli IRCCS - Università Cattolica del 
Sacro Cuore, Roma, Italia
Correspondence: V. Nussbaum
Journal of Anesthesia, Analgesia and Critical Care 2023, 3(Suppl 1):A16

Background
Postoperative nausea and vomiting (PONV) is a condition that can 
occur in the immediate postoperative period up to 24 hours after 
surgery. PONV is usually a self-limited adverse event, treated without 
sequelae, but it could lead even to severe complication [1]. This condi-
tion is still underestimated but a comprehensive multimodal approach 
should be indicated facing high-risk patients.
Case report
A 42-years old woman scheduled for elective bilateral breast implant 
replacement, ASA score I, BMI 23.03, nonsmoker, reported previous 
episodes of severe PONV following general and neuraxial anesthesia 
and motion sickness. She was considered a risk 4 based on simplified 
Apfel score. She refused a loco regional anesthesia, so a multimodal 
strategy was proposed to reduce the risk of PONV.
In pre-anesthesia, premedication was given iv with ondansetron 4 mg 
and dexamethasone 4 mg while magnetic beads were positioned on 
the surface of both ears’ skin, in antiemetic points (Figure 1).
In the operating room, after multiparametric monitoring, general 
anesthesia was induced with propofol in Target Controlled Infusion 
(TCI) 3 mcg/ml and remifentanil TCI 2 ng/ml. Intraoperative main-
tenance was ensured by a bolus of fentanyl 100 mcg, remifentanil 
TCI (2-3 ng/ml), ketamine 0.8 mg/kg and midazolam 10 mg both in 
refracted doses. Towards the end of the surgery, acetaminophene 1g, 
ketorolac 30 mg, and metoclopramide 10 mg were administered. In 
the emerging phase, remifentanil was discontinued and propofol was 
reduced to 1 mcg/ml until the patient resumed spontaneous breath-
ing. The patient was successfully extubated and propofol infusion 
terminated.
The patient stayed under observation for about 45 minutes in the 
Recovery Room. She wasn’t agitated and denied PONV.
During the 24 hours after surgery, the patient didn’t experienced 
either nausea or vomiting or pain and was in complete well-being for 
the discharge.

Conclusion
Preventing PONV in high-risk patients should require a multimodal 
strategy to reach a safe postoperative recovery. In our case we provide 
a multimodal strategy based on three cornerstones. Total intravenous 
anesthesia technique with opioid sparing approach is nowadays con-
sidered the gold standard technique [2]. The use of pharmacological 
prevention and homeostasis maintenance during surgery has been 
proved as effective in reducing emetic stimulus [3]. We add in this case 
a non-pharmacological approach using acupuncture technique, useful 
for PONV managing [4]. In view of this multimodal strategy, we hope 
that in the future acupuncture approach will be more used as well as 
the pharmacological approach.
Informed consent to publish had been obtained.
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Background
The Newborn Infant Parasympathetic Evaluation (NIPE) is a Heart rate 
variability-based technology, developed in 2015, for assessing pain 
and comfort in neonates under 2-years-old, including premature 
infants. It is an adaptation of the Analgesia Nociception Index (ANI), 
developed for monitoring adults and children > 2 years, during sur-
gery under GA. NIPE estimates HR, HF oscillations (> 0.15 Hz), reflect-
ing parasympathetic activity. The monitor displays 2 values, ranging 
from 0 to 100: the instant-NIPE (NIPEi) and the mean-NIPE (NIPEm). A 
decrease in NIPE score is interpreted as indicating an increased stress 
level, whereas an increase in NIPE score indicates improved comfort. 
According to the manufacturer, NIPE value <50 is indicative of either 
discomfort, stress, or pain.
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Little is known about the performance of the NIPE in anesthetized 
neonates and infants.
The aim of this study was to investigate the effectiveness of NIPE in 
predicting painful stimuli, in newborns undergoing GA, and the 
impact on the need of postoperative analgesia.
Methods
In this single center, prospective, observational pilot study, 28 infants, 
aged <15 months and weighting <10Kg were recruited for correction 
of craniosynostosis. Patients were compared in two groups: the NIPE 
group received Fentanyl (1-2 mcg/Kg) according to the NIPE value 
(NIPE score< 50); the Control group received Fentanyl (1-2 mcg/Kg) 
relying on changes in heart rate and blood pressures, together with 
other clinical signs such as sweating or movements. The primary end-
point was to investigate the ability of the NIPE and heart rate to detect 
an insufficient antinociception. The secondary endpoint was the cor-
relation between NIPE values and heart rate and the amount of post-
operative analgesia.
Results
For statistical analysis Student’s T test was used for unpaired data. A 
p=0.05was considered statistically significant. A reduction in the use 
of fentanyl in the NIPE group is evident, with a mean of 12 mcg versus 
the 22mcg of the control group (Figure 1).
A wide inter-variability was found in the control group. The Pear-
son’s chi-square test was used for the secondary objectives. NIPE 
group showed a tendency to match heart rate values and NIPE value 
reduction at various times of surgery with no significant statistically 
difference.
Conclusion
This study provisionally suggests the ability of the NIPE to detect insuf-
ficient antinociception and is valuable in reducing the amount of opi-
oids really needed by the infant.

References
1. Upton HD, Ludbrook GL. “Intraoperative “Analgesia Nociception Index” 

guided fentanyl administration during sevoflurane anesthesia in lumbar 
discectomy and laminectomy: a randomized clinical trial.” Anesth Analg 
2017; 125: 81-90.

2. Szental JA, Webb A. “Postoperative pain after laparoscopic cholecystec-
tomy is not reduced by intraoperative analgesia guided by analgesia 
nociception index (ANI®) monitoring: a randomized clinical trial.” Br J 
Anaesth 2015; 114: 640-5.

3. Gruenewald M, Herz J. “Measurement of the nociceptive balance by Anal-
gesia Nociception Index and Surgical Pleth Index during sevoflurane-
remifentanil anesthesia.” Minerva Anesth 2015; 81: 480-9.

Fig. 1 (abstract A17). See text for description

A18  
Perioperative cardiocirculatory arrest in a young woman 
with undiagnosed OSAS: a case report
S. Pilloni, A. Busia, E. Lai, M. Muceli, G. Olla, A. Orru’, S. Paba, A. Paddeu, M.V. 
Piroddi, S. Serdino, A. Usai, F.M. Loddo
Ospedale nostra signora della mercede - SC Anestesia E Rianimazione - 
ASL Ogliastra, Lanusei, Italy
Correspondence: S. Pilloni
Journal of Anesthesia, Analgesia and Critical Care 2023, 3(Suppl 1):A18

Background. Obstructive sleep apnea syndrome (OSAS) is a frequent 
pathology: it is estimated that 25% of all patients admitted for elec-
tive surgery suffer from OSAS and that more than 80% of them are 
unaware of it. OSAS is known to be responsible of serious postopera-
tive complications, especially respiratory and cardiovascular, including 
deaths that are often referred generically to cardiac arrest.1 Guidelines 
propose decision-making flow charts to manage the most critical 
aspects of the perioperative path, guiding the screening and identifi-
cation of patients with suspected OSAS and guiding the planning of 
pre-, intra- and post-operative care levels.2
Case report. A 35-year-old female with grade I obesity (BMI 35.5) and 
no other comorbidities underwent videolaparoscopic cholecystec-
tomy. The medical history did not report neither snoring nor daytime 
sleepiness, and the STOP-Bang questionnaire showed a mild risk for 
OSAS (score 3).
According to the SIAARTI 2019 OSA screening score, she was classified 
among patients with a mild risk of OSA (score 1), with a BMI > 35 but 
with gynoid-type obesity, a neck circumference of 37 cm, and a nega-
tive SpO2 test (SPO2 >90% in sitting and supine positions). Moreover, 
the risk associated with the surgical and anesthetic procedures was 
moderate (interventional procedure under general anesthesia, score 
2). Considering these factors, the risk to be attributed to the patient 
was to be considered not increased (score 3). After the surgical proce-
dure, the patient was discharged to the ward with SpO2 monitoring, 
and about 10 minutes after discharge she undergoes cardiocircula-
tory arrest caused by respiratory arrest. ROSC was obtained rapidly 
and recovery of consciousness as well, without neurological deficits. 
On the first postoperative day, episodes of arterial desaturation dur-
ing sleep were observed, and, in the suspicion of OSAS, pneumologist 
indicated a polysomnography that confirmed a severe OSAS.
Conclusions. STOP-Bang questionnaire is a good screening tool, but 
it does not identify all undiagnosed cases of OSAS. Therefore, even in 
patients at not-increased/low risk for OSAS, the measurement of SpO2 
is useful during the post-operative time especially if the risk associated 
with the surgical and anesthetic procedures is moderate/high. In these 
situations, the increased levels of analgesia/sedation can have a nega-
tive impact on predisposed patients.
Informed consent to publish had been obtained.
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BACKGROUND
In morbid obesity, central fat accumulation pushes a significant load 
on the respiratory system, with decreased of lung volumes, lung/
chest wall compliance and increased airways resistance.; all contrib-
uting to higher breathing work and shorter safe apnea time.
Obstructive Sleep Apnea [1] affects 2/3 of morbidly obese individuals under-
going bariatric surgery. Perioperative continuous positive airway pressure 
(CPAP) is advised for moderate/severe OSA to avoid respiratory failure.
Obesity Hypoventilation Syndrome [2] is a respiratory consequence of 
morbid obesity characterized by alveolar hypoventilation during sleep 
and wakefulness. It involves an interaction between impaired respira-
tory mechanics, ventilatory drive and sleep-disordered breathing.
AIM
In our Hospital we currently submit the STOP-BANG question-
naire [3] to all candidates for bariatric surgery, to identify mod-
erate/high risk for OSA in order to direct them to specialistic 
evaluation and start CPAP treatment. Patients with the clinical fea-
tures of OHS undergo blood gas analysis: if hypoxemia and hyper-
capnia (>45mmHg) are present, then CPAP treatment should be 
considered (Figure 1).
METHODS
Retrospective observational study (Jan. 2021 - Dec. 2022). 156 adult 
patients enrolled (M 33, F 123), undergoing laparoscopic bariatric sur-
gery. Mean BMI for women: 40.96 (min 31,56; max 54,11), for men: 41.86 
(min 32,53; max 53,07). Of these subjects, 70 (45%) had or received a 
diagnosis of OSA/OHS, and perioperatively used CPAP (Table 1).
RESULTS
No patient receiving perioperative CPAP and undergoing LBS (sleeve 
gastrectomy) had respiratory complications nor showed respiratory 
issues during the induction of general anesthesia, and none of them was 
admitted to ICU for postoperative care due to respiratory insufficiency.
CONCLUSIONS
Based on our experience, we can argue that an adequate periop-
erative ventilation strategy is useful in patients with OHS/OSA can-
didates for bariatric surgery [4], also for ERAS (Enhanced Recovery 
After Surgery) protocol applicability [5]. We should preoperatively 
investigate these pathologies in order to direct patients to the 
appropriate treatment to minimize the risk of respiratory failure.

Informed consent for the publication of these clinical data has been 
obtained from the participants.

Fig. 1 (abstract A19). Perioperative CPAP in a patient candidates for 
bariatric surgery

Table 1 (abstract A19). Clinical data
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BACKGROUND
As known in the literature, opioids, due to their breath-depressing 
effect, can be dangerous for obese patients, who often suffer from 
disorders such as obstructive sleep apnoea (OSA) and hypoventila-
tion syndrome (OHS) [1,2,3].
At recommended doses [4,5], perioperative i.v. lidocaine is consid-
ered safe and effective in ensuring adequate pain control in patients 
undergoing laparoscopic bariatric surgery (LBS), without the aid of 
opioids [5,6].
AIM
The present observational retrospective study aims to address the 
feasibility of opioid free anesthesia OFA with i.v. lidocaine, evaluat-
ing its safety and effectiveness in LBS.
METHODS
Clinical data of all patients undergoing LBS at L. Galmarini Hospital 
(Tradate, Italy) between Jan 2021 and Dec 2022 were retrospectively 
collected. We entrolled 156 adult patients (M 33, F 123). Mean BMI 
for women: 40.96 (min 31,56; max 54,11), for men: 41.86 (min 32,53; 
max 53,07).
We tested a protocol of opioid free anesthesia OFA using i.v. lido-
caine (Figure 1).
All patients were evaluated in terms of postoperative pain control 
according to the Numerical Rating Scale (NRS). Adequate control of 
postoperative pain was considered reached with NRS lower equal to 
4 (24/48 hours).
RESULTS
The protocol used ensured adequate anesthesia and pain control.
Of all patients, 3% did not require post-operative analgesia, 21% 
required i.v. paracetamol only on the first day at a dose of 1 g every 
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8 hours, the remaining percentage (76%) required i.v. paracetamol 
1g every 8 hours and from 1 to 3 doses of i.v. ketorolac, exclusively 
during the first day (Graphic 1).
No adverse effects related to i.v. lidocaine were noted during the 
perioperative time.
CONCLUSIONS
Based on our experience and supported by the literature, we can state 
that the use of i.v. lidocaine in LBS seems to be safe and effective in 
reducing consumption of opioids, improving quality of recovery [5].
The results obtained (considering the advantages of an opioid free 
anesthesia OFA, the easy and safe applicability of the protocol, and 
the reduced adverse effects associated with the use of i.v. lidocaine) 
encourage further studies.
The opioid sparing effect of systemic i.v. lidocaine could be a signifi-
cant criterion to better investigate its efficacy for the applicability of 
ERAS (Enhanced Recovery After Surgery) protocols [7].

Informed consent for the publication of these clinical data has been 
obtained from the participants.Fig. 1 (abstract A20). Perioperative man-
agement: our protocol of opioid free anesthesia OFA using i.v. lidocaine.

Graphic 1 (abstract A20). Postoperative analgesia (24/48 h)
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CASE REPORT
A 75 years old patient whose characteristics are reported in Table  1 
was admitted for a programmed laparotomic radical cystectomy due 
to bladder cancer.
General anesthesia was obtained with target controlled infusion (TCI) 
of Propofol with Eleved Model [1], TCI of Remifentanil [2], Midazolam, 
Ketamine and Rocuronium. Other drugs administered are reported in 
table  1. The patient remained normothermic and hemodynamically 
stable, even though due to blood loss > 1 l and anemization he was 
transfused.
At awakening the patient was extubated and transferred to the inten-
sive care unit (ICU) for postoperative monitoring with optimal haemo-
dynamic, neurological and antalgic control.
A few hours after the admission in ICU he reported a blunt abdomi-
nal pain, mainly on the right side, nausea and the exams showed 
increased amylase levels, urologists excluded any surgical involve-
ment of pancreatic tissue and suspected a transient sphincter of Oddi 
dysfunction [3]. After one night in ICU he was transferred to the urol-
ogy ward due to his clinical stability, even though Amylase peaked 
at 2340 U/l. Two days later abdominal pain increased to severe, with 
characteristics of peritonism and increased inflammatory markers. An 
abdomen-thorax CT scan revealed acute pancreatitis (AP) (Figure  1) 
and he was transferred to ICU. He started a standard treatment for 
acute pancreatitis and antibiotic therapy [4].
On postoperative day nine, due to general deterioration of clinical 
conditions and further anemization that required blood transfusion, 
he underwent an emergency laparotomy, in which propofol was not 
used as an anesthetic drug, that found a completely necrotic pancreas. 
The following day he faced a multi organ failure (MOF) which rapidly 
led to death. Consent to publish the case report was accorded by the 
family.
Acute pancreatitis (AP) Is a complex and severe disease with a high 
mortality rate [4]. Propofol, is a common anesthetic drug which is 
widely used in daily practice for sedations and general anesthe-
sia [5], few cases of Propofol Induced AP have been published, 
in which the diagnosis has been made excluding more common 
causes [6].
In fact, Propofol is listed as a possible cause of AP, class Ib, based 
on the classification of Badalov et  al. [7]. Following the scheme 
proposed by the systematic review by Haffar et  al for Propofol 
induced AP [6] we could confirm that our hypothesis is plausible. 
He satisfied the American College of Gastroenterology criteria for 
AP [8,9] and it is classified as severe acute pancreatitis according 
to the Revised Atlanta Classification with peripancreatic necrotic 
fluid collection [10]. Marshall score [11] after admission was two 
and Naranjo et  al [12] probability scale for drug adverse reaction 
was three, meaning that the adverse reaction is possible. Latence 
according to Badalov et  al [7] has been short or intermediate. 
Exclusion of other plausible causes, timing of pancreatitis symp-
toms and previous cases in literature support our hypothesis of 
propofol induced pancreatitis.

Informed consent to publish had been obtained.

Table 1 (abstract A21). See text for description

Sex Male

Age (years) 75

Height (cm) 176

Weight (kg) 82

BMI 26.47

Allergies None

Smoking habit 20 cigarettes/day for 60 years

Alcohol consumption 2 to 3 doses daily, strongly reduced 
in preoperative period (6 months)
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Pathologies Arterial Hypertension, Dyslipidemia, 
COPD Gold 1, Low back pain, 
minimal mitral and tricuspidal 
rigurgitation, carotid stenosis (50% 
R,  30% L), mixed anxiety- depres-
sive disorder, irritable bowel 
syndrome,bladder Cancer stadium 
T1N0M0 Hg

Previous operations: Videolaparoscopic Cholecistectomy, 
appendicectomy, Epigastric Her-
nia Repair, endovascular prosthesis 
for subclavian steal syndrome, 
in situ melanoma exeresis,

Home therapy Clopidogrel, Perindopril , Indapam-
ide, Symvastatin, venlafaxine and 
pantoprazol

APACHE II score 10 at first ICU admission

16 at second ICU admission

23 after esplorative laparotomy

SAPS II score 22 at first ICU admission

30 at second ICU admission

75 after esplorative laparotomy

Charlson Comorbility Index 6

Propofol infusion time (hours) ~ 7

Propofol total infused dose (mg) ~ 3300

Drugs administered intraopera-
tively

Propofol, Remifentanil, Ketamine, 
Rocuronium, Midazolam, Cefazolin 
Dexamethasone, Pantoprazole, 
Ketorolac, Paracetamol, Sugam-
madex, MgSO4, Ropivacaine

Fig. 1 (abstract A21). See text for description
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Background
Patent Blue V (PBV) is used in plastic surgery for sentinel lymph node 
identification in breast cancers and cutaneous melanomas. Other less 
allergenic molecules are often preferred over this dye. Currently, pro-
pelled by the widespread adoption of lymphatic reconstruction tech-
niques, the use of PBV is strongly re-emerging in clinical practice.
Case report
The patient of our clinical case report is a 60-year-old woman (ASA 
2, no history of allergies) admitted to the plastic surgery unit of the 
IRCCS -Regina Elena National Cancer Institute, Rome, undergoing 
removal of the left breast prosthesis, debridement of homolateral 
axillary scar tissue and total breast reconstruction with bipedicled 
deep inferior epigastric perforator (DIEP) and lymph node flaps. 
During the procedure, approximately 30 minutes after the intrader-
mal injection of 2 ml of 2.5% PBV sodium salt (50 mg) in the right 
lower limb, the patient experienced a slight reduction in SpO2 (from 
100% to 96%), unresponsive to increased inspiratory fraction of oxy-
gen, and methemoglobinemia was detected in blood gas analysis 
(maximum value 4.5%), which did not require any treatment. Addi-
tionally, a generalized bluish skin discoloration and bluish-greenish 
urine were observed. No significant hemodynamic, respiratory or 
hemogasanalytic changes were observed during the procedure; 
therefore, the decision was made to continue with the surgical inter-
vention. At the end of surgery, the patient was transferred conscious, 
alert, and cooperative to the Intensive Care Unit (ICU) for postopera-
tive monitoring. The postoperative course in ICU was uneventful and 
the patient was transferred to the plastic surgery department the fol-
lowing day.
Conclusions
The frequency of allergic reactions to PBV has been estimated to be 
between 0.2% and 2.7% [1]. Preoperative antiallergic prophylaxis does 
not prevent anaphylactic reactions but it may reduce their severity.
When administering blue dyes, including PVB, the SpO2 value meas-
ured by pulse-oximetry may falsely decrease; therefore, in such cases, 
serial arterial blood gas analysis is recommended to assess any respira-
tory exchange abnormalities [2]. Blood gas tests may show falsely ele-
vated methemoglobin values when measured by spectrophotometry 
[3]. False SpO2 values and methemoglobinemia appear to manifest 
only when their evaluation is performed in the presence of moderate-
to-high blood concentrations of blue dyes using the photometric 
method. Finally, it is worth noting that in a limited number of cases 
described in the literature, after the administration of Patent Blue V, 
the appearance of methaemoglobinemia has occurred, which some-
times has also required treatment.
Informed consent to publish had been obtained.
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Introduction
We aimed to investigate the positive effects of low-flow sevoflu-
rane anesthesia on the emergence and recovery periods in pediatric 
patients undergoing adenotonsillectomy.
Material and Methods
The study was performed after obtaining informed consent. Sixty chil-
dren of ASA I-II aged 2-10 years who were scheduled for adenotonsil-
lectomy were included in the study. Patients were randomly assigned 
to either low-flow anesthesia or high-flow anesthesia. Heart rate, 
mean arterial pressure, peripheral oxygen saturation, inspiratory oxy-
gen concentration, end-tidal carbon dioxide, and Bispectral index val-
ues of the patients were recorded in the operating room. Spontaneous 
breathing effort and extubation time were recorded while emergence 
from anesthesia. Heart rate, mean arterial pressure, peripheral oxygen 
saturation, pain, and agitation scores were also recorded in the recov-
ery room. The day after surgery, the parents were called to investigate 
whether the unwanted effects occurred.
Results
Hemodynamic variables were not different between the groups at 
all times (p> 0.05). There was no difference between the groups in 
bispectral index values (p> 0.05). Spontaneous respiration time and 
extubation time were not different between the groups (p> 0.05). Pain 
and agitation scores were lower in the low flow group (p <0.05). No 
side effects were observed in any of the groups. Mean arterial pressure 
and heart rate were similar between groups in our study. However, 
both of them were decreased during the operation, although they did 
not drop lower than normal limits. These decreases might have been 
due to the effect of sevoflurane on cardiorespiratory reflexes, which 
seemed to be clinically unimportant. Adverse reactions were not 
detected in any patient in our study indicating that low flow anesthe-
sia does not increase adverse reactions in low flow sevoflurane anes-
thesia in children.
This study has some limitations. One limitation is the number of partic-
ipants. Although the numbers are enough to compare groups statisti-
cally it would be better if the number of participants had been higher. 
As we performed routinely in our clinic, we assumed that intravenous 
paracetamol would be enough for the early postoperative period dur-
ing which we measured severity of pain which may be another limita-
tion of the study. It could be better if we had planned to give rescue 
analgesia.

Conclusion
Low flow anesthesia may reduce emergence delirium and postopera-
tive pain even in short-term operations like adenotonsillectomy with 
no increase in the incidence of adverse events, and with no change in 
hemodynamic and respiratory parameters in pediatric patients.
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Introduction
Face masks are commonly used during the induction phase of pedi-
atric anesthesia. The present study investigated whether the use of a 
mask in the presence of the parents improved mask acceptance before 
the slow induction of anesthesia in pediatric patients.
Methods
The study was performed after obtaining informed consent.
This prospective, randomized controlled trial enrolled patients aged 
2–10 years who were scheduled to undergo surgery under general 
anesthesia. Patients were randomly assigned to mask induction with 

Air/O2/Sevoflurane without the presence of parents (control group) or 
in the presence of parents (experimental group). The primary outcome 
was the mask acceptance score, rated on a validated 4-point from 1 
point (not afraid; easily accepts the mask) to 4 points (afraid of a mask; 
crying or struggling). The secondary outcome was heart rate assessed 
by pulse oximetry in the pediatric ward before transfer to the operat-
ing room (OR), at the entrance to the OR, at the patient notification of 
mask fitting by the anesthesiologist, and after mask fitting.
Results
Seventy-seven patients were accessed for eligibility, with 67 enrolled 
in the study: 33 in the experimental group and 34 in the control group. 
Mask acceptance was significantly greater among patients aged 
2–3 years in the experimental than in the control group (p < 0.05) 
(Figure 1).
The mask acceptance score was significantly lower in the experimental 
than in the control group in patient group 1 (p<0.05)

Conclusions
The use of a mask in the presence of parents can improve acceptance 
before anesthesia induction with a parental presence in pediatric 
patients aged 2–3 years.

Fig. 1 (abstract A24). Mask acceptance score
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Background
Multimodal Prehabilitation (MP) before major upper gastrointesti-
nal surgery has shown to improve preoperative functional capacity 
(FC) and facilitate surgical recovery [1]. Neoadjuvant therapy (NAT), 
frequently indicated for these patients, is associated with loss of lean 
body mass (LBM) and deterioration of FC [2]. This cohort study aims at 
describing the preliminary experience of the University of Florence MP 
program recently implemented as standard of care for these patients.
Material and Methods
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From May 2022 to May 2023, high-risk patients were referred to the 
University of Florence MPC, in preparation for their surgery. The six-
Minute Walking Test, the Fried physical frailty criteria, Patient-Gener-
ated Subjective Global Assessment (PG-SGA), bioimpedentiometry, 
and the Hospital Anxiety and Depression Scale were used to assess 
physical, nutritional, and psychological status. A personalized MP pro-
gram was then prescribed for at least 4 weeks, and patients revaluated 
before and 30 and 90 days after surgery. MP consisted of medical, 
functional, nutritional, and psychological optimization, including cor-
rection of preoperative anemia, optimization of geriatric conditions, 
and a smoking cessation interventions.
Results
Sixty-two patients were referred to the MPC. Of these, 24 received the 
intended surgical intervention. Eighteen patients (75%) received NAT 
(chemotherapy n=14, chemo-radiation n=4) (Table 1).
MP characteristics and interventions are reported in (Table 2).
Overall, there was a clinically meaningful improvement [3] of preop-
erative FC (six-minutes waking distance, 6MWD), more pronounced in 
patients who received NAT (Figure 1).
Similarly, preoperative LBM increased; this improvement was mainly 
driven by an increment of LBM in patients treated with NAT (Figure 1). 
Compared to baseline, FC decreased after surgery, but return above 
baseline 90 days after surgery. In contrast, there was a postoperative 
loss of LBM up to 90 days after surgery. The proportion of sarcopenic, 
frailty and malnourished patients after MP decreased (baseline vs pre-
operative: 29% vs 17%, 21% vs 8%, 92% vs 33%, respectively). How-
ever, the proportion of anemic patients increased (Figure 2).
Conclusions
MP improved preoperative FC and LBM in oncologic patients undergo-
ing major upper gastrointestinal surgery. FC was maintained through-
out the perioperative period, despite the loss of LBM that persisted up 
to 90 days after surgery. Moreover, in patients treated with NAT, MP 
prevented the loss of function and LBM commonly observed after NAT. 
Finally, MP modified several preoperative risk factors associated with 
postoperative morbidity, mortality and poor functional recovery.
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Table 1 (abstract A25). Baseline characteristics

n=24

Age, yo 70.96 ±19.98

Gender, M/F, n 15/9

BMI 24.95±4.06

6 MWD, m 458.41±85.39

6 MWD < 400 m 6

PG-SGA A/B/C, n 1/16/ 7

Anemia n (%) 9 (37.50)

Frailty (Fried phenotype), n (%) 5 (20.83)

Type of surgery, n (%)

 Esophagectomy 11 (45.80)

 Gastrectomy 13 (54.20)

Neoadjuvant therapy, n (%) 18 (75.00)

Active Smokers n (%) 4 (16.67)

Table 2 (abstract A25). Characteristics of the multimodal preha‑
bilitation program (MP). HIIT+ High‑Intensity Interval Training; 
MCT=Moderate Continuous Training; ONS=Oral Nutritional Sup‑
plements

n=24

Duration, days

 Neoadjuvant Therapy 82.29±43.87

 No Neoadjuvant Therapy 20.50±47.12

Aerobic exercise, n (%)

 HIIT 16 (66.67)

 MCT 8 (33.33)

Supervised / Home-based, n (%) 18 (75.00) /6 (25.00)

Compliance to aerobic exercise

 Intensity reached/intensity prescribed (%) 89.27

 Sessions attended/sessions prescribed (%) 67.00

Whey proteins, n (%) 24 (100)

ONS, n (%) 17 (70.83)

Immunonutrition, n (%) 5 (20.83)

Fig. 1 (abstract A25). Overall perioperative change of FC and LBM 
(Fat Free Mass Index, FFMI), in patients treated and not treated 
with NAT

Fig. 2 (abstract A25). Preoperative change of surgical risk factors
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Background
Rapid sequence induction (RSI) is an anesthesia technique for tracheal 
intubation in patients at high risk of aspiration of gastric content. As 
manual ventilation is not recommended in RSI, pre-oxygenation is a 
fundamental strategy to ensure an adequate period of safe apnea [1]. 
The current standard for pre-oxygenation entails spontaneous face-
mask ventilation (FM) delivering a fraction of inspired oxygen (FiO2) 
of 100% at 15 L/min flow such as to reach an end tidal O2 (EtO2) of 
at least 90% prior to the administration of induction medications and 
myorelaxants. The use of High Flow Nasal Oxygen (HFNO) may offer 
some advantages over the standard technique [2].
Patients and methods
After obtaining informed consent, patients undergoing anesthesia 
with indication for RSI were randomized for FM or HFNO. Patients 
belonging to the FM-group were pre-oxygenated with an anesthesia 
mask for 5 minutes (15 L/min, FiO2 of 1). After the anesthesia induc-
tion, the mask was left in place during the apnea time and removed 
during the intubation. Patients of the HFNO-group were pre-oxygen-
ated for 5 minutes with HFNO at 40 L/min and FiO2 1. Oxygen flow 
was increased to 70 l/min after the anesthesia induction and the 
cannula was left in place during the apnea time and the intubation 
(figure 1).
PaO2, PaCO2, SpO2 and oxygen reserve index (ORi) were measured 
before, at 5 minutes of pre-oxygenation and immediately after intu-
bation. Apnea time was measured in each patient. The variables 
considered were compared. For each patient, the variation of PaO2 
and PaCO2 during apnea was related to the apnea time to obtain 
and compare the mean variation per second during apnea of these 
variables.
Results
We enrolled 50 patients and randomized 25 for each group. There 
was no difference in the baseline patient characteristics and basal 
SpO2, PaO2 and PaCO2. Patients in the HFNO group showed a lower 
decrease in PaO2 during the apnea time (p=0.0009). In a sub-popu-
lation with apnea time greater than 300 seconds, PaO2 at intubation 
was significantly higher in the HFNO group (p=0.046) than in FM-
group. Differently, there were no differences between the two groups 
in PaCO2 (table 1-2).
Conclusions
HFNO might increase the safe apnea compared to the standard 
method for the pre-oxygenation of patients undergoing RSI offering 
additional safety especially when the intubation procedure needs 
more time. In addition, ORi can be a useful non-invasive monitoring 
of the patient oxygen status during RSI. There was no evidence in CO2 
clearance under HFNO.
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Fig. 1 (abstract A26). Oxygenation with facemask (1) and with High Flow 
Nasal Cannula (2-3); during intubation attempts the HFNC is left in place, 
and airflow continues (4a-4b)

Table 1 (abstract A26). Collected data in all the enrolled patients 
(n=50)

Parameters FM group HFNO group p

PaO2 5’ (mmHg) 414.4 ± 86.3 391.9 ± 98.7 0.430

PaO2 ETI (mmHg) 244.0 ± 141.2 312.8 ± 134.5 0.087

PaCO2 5’ (mmHg) 35.3 ± 7.7 34.2 ± 7.2 0.611

PaCO2 ETI (mmHg) 48.0 ± 10.4 49.6 ± 6.6 0.512

ORi 5’ 0.773 ± 0.198 0.788 ± 0.226 0.825

ORi ETI 0.468 ± 0.324 0.544 ± 0.247 0.356

ΔPaO2/t (mmHg/s) -0.832 ± 0.703 -0.241 ± 0.451 0.0009
ΔCO2/t (mmHg/s) 0.055 ± 0.028 0.052 ± 0.028 0.713

ΔORi/t (1/s) -0.001 ± 0.001 0.0007 ± 0.0006 0.017

Table 2 (abstract A26). Collected data in patients with apnea time 
> 300 s (n=21)

Parameters FM group HFNO group p

PaO2 5’ (mmHg) 442.2 ± 83.4 398.0 ± 84.5 0.269

PaO2 ETI (mmHg) 155.2 ± 82.7 274.2 ± 134.7 0.046
PaCO2 5’ (mmHg) 36.6 ± 8.7 32.2 ± 8.0 0.270

PaCO2 ETI (mmHg) 55.6 ± 11.6 50.2 ± 8.2 0.237

ORi 5’ 0.704 ± 0.226 0.858 ± 0.167 0.092

ORi ETI 0.461 ± 0.413 0.523 ± 0.269 0.681

ΔPaO2/t (mmHg/s) -0.773 ± 0.248 -0.348 ± 0.441 0.030
ΔCO2/t (mmHg/s) 0.049 ± 0.021 0.050 ± 0.026 0.933

ΔORi/t (1/s) -0.0006 ± 0.0008 -0.0009 ± 0.0006 0.385
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BACKGROUND
Near-infrared spectroscopy (NIRS) is a tool for noninvasive monitoring 
of regional tissue oxygenation, including splanchnic and cerebral cir-
culation. 1

This pilot study aims to analyze the effects of surgical hemorrhages 
and transfusions on regional oxygen saturation (sSO2). This is detected 
at the splanchnic level in children undergoing corrective surgery for 
craniostenosis.
The main purpose of this study is to identify timely transfusion indica-
tions. 2
The study also aims to evaluate any correlations between sSO2 and 
metabolic acidosis markers such as lactate and base excess.
MATERIALS AND METHODS
This no profit observational study involves the Catholic University of 
the Sacred Heart as the sole participating center.
An INVOS oximeter ( Somanetics, Troy, USA) was used for the study.
This instrument emits light at two wavelengths (730 and 810 nm) in 
order to measure the concentration of oxygenated and deoxygenated 
hemoglobin in the microcirculation.
The study examines nineteen patients ages less than 15 months, 
weighing less than 10 kg, undergoing cranioplasty procedures for the 
correction of primary craniostenosis. All these patients had a postop-
erative course in the Pediatric Intensive Care Unit (PICU). Patients with 
known comorbidities and/or suffering from syndromic craniosynos-
tosis (Crouzon syndrome, Pfeiffer syndrome or Apert syndrome) were 
excluded from the study.
All patients included in the study underwent the same anesthetic pro-
tocol. Plasma expanders were used to replace the lost blood volume. 
Albumin 5 % was administered in boluses at the initial dose of 20 ml/
kg, which could be adjusted according to blood loss.
Conversely, concentrated red blood cells were administered when 
signs and symptoms of hypoperfusion were observed, considering a 
hemoglobin cutoff value of 7 g/dL.
At the end of the surgery, the patients were transferred to the Pediatric 
Intensive Care Unit (PICU), for postoperative monitoring and manage-
ment of the surgical case.
RESULTS
Data were analyzed using the median and quartiles as the distribu-
tion was non-normal (non-Gaussian). From the data analysis, a linear 
regression was performed between the absolute value (a.v.) values 
of regional oxygen saturation (rSO2) and hemoglobin (Hb), revealing 
a significant but weak linear relationship (p=0.001, r2=0.15). On the 
other hand, the correlation between rSO2 and lactate levels and base 
excess (BE) values was not statistically significant (p value = 0.97).
CONCLUSIONS
NIRS has proven to be a non-invasive method that could provide valid 
data for the correct management of perioperative anesthesia. In the 
pediatric field we could have great benefits in terms of blood saving 
strategies.
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Background: Prehabilitation (PreHab) refers to individualized preop-
erative interventions aiming at improving preoperative functional 
capacity and optimize modifiable risk factors to better overcome sur-
gical stress and better recover to daily activities1. Measuring adher-
ence to a medical intervention is essential for accurately determining 
its efficacy. It is unclear how adherence to PreHab is currently meas-
ured and reported. The aim of this systematic review is to determine 
how PreHab adherence is measured and reported, and if possible, 
determine whether high adherence rates are associated with better 
outcomes.
Materials and methods: PRISMA guidelines for systematic reviews were 
followed. Medline, Embase, Cochrane Library databases were searched 
for Randomized Controlled Trial, Clinical Trial, and retrospective studies, 
from January 1999 to March 2023, and that evaluated PreHab interven-
tions in adult patients awaiting for major or moderate elective surgery. 
As there is no standardized and unambiguous definition of PreHab, it 
was decided to search and include trials evaluating any unimodal pre-
operative intervention including physical exercise, nutritional, and cog-
nitive/psychological support, or multimodal interventions combining at 
least 2 of the forementioned treatments. Only preoperative treatments 
that started at least 7 days before surgery were included. Studies aiming 
at optimizing individual surgical risk factors, such as smoking cessation 
or anemia were excluded. Included studies were analyzed to investigate 
1) how adherence to PreHab interventions was reported and defined 
2) the association between adherence to PreHab and preoperative and 
postoperative outcomes.
Results: Of the 21.313 studies identified from Medline, 246 studies were 
included for the analysis. PreHab was unimodal in 210 studies (exercise-
based PreHab n=127, nutrition-based PreHab n=47, and psychological 
PreHab n= 36) and multimodal in 36 studies (Table 1).
Different type of prehabilitation interventions were identified (Figure 1).
Overall, adherence to PreHab was reported in 125 of the studies included 
(50.8%). Of these, 103 (82.4%) defined it. Multimodal PreHab studies that 
reported adherence to each component of the multimodal intervention 
prescribed were only 8 (40%); when not entirely reported, adherence 
to the exercise intervention was the most reported. Parameters used to 
define adherence were frequency (n=92), intensity/dose (n=1) or dura-
tion (n=2) relatively to the PreHab prescription. Sixteen trials used more 
than 1 of these parameters to define adherence to PreHab (Figure 2).
Due to the high degree of heterogeneity in defining and reporting Pre-
Hab adherence it was not possible to assess and establish whether high 
rates of Prehab adherence are associated with better outcomes.
Conclusions: these preliminary results show that PreHab adherence 
was not reported in half of the study identified. It was mainly reported 
describing the frequency of the intervention, relatively to PreHab 
parameters prescribed. Due to a high degree of heterogeneity defin-
ing and reporting PreHab adherence, it was not possible to establish its 
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association with postoperative outcomes. Future studies should better 
define and report adherence to PreHab, not only describing how fre-
quent the intervention occurred, but also assessing if the intensity/dose 
and the duration of the intervention are achieved. This will help to better 
understand the efficacy of PreHab.
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Table 1 (abstract A28). Studies reporting and defining adherence 
to prehabilitation

Adherence to PreHab

Reported Not Reported

(n=125) (n=121)

Defined Undefined

(n=103) (n=22)

Multimodal Prehabilitation, n 4 16 16

 Exercise + psychological 
intervention, n

0 2 2

 Exercise + nutritional inter-
vention, n

1 2 7

 Exercise + nutritional + psy-
chological intervention, n

3 12 7

Unimodal Prehabilitation, n 18 87 105

 Exercise, n 14 61 52

 Nutrition, n 4 15 28

 Psychological intervention, n 0 11 25

Fig. 1 (abstract A28). Type of prehabilitation

Fig. 2 (abstract A28). Parameters used to define adherence to pre‑

habilitation
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Background: Whether a hemodynamic optimization protocol based 
on dynamic arterial elastance (Eadyn) improves clinical outcomes in 
patients undergoing major abdominal surgery remains unclear.
Methods: We randomly assigned patients scheduled for major abdom-
inal surgery to Control group (n=23) or Intervention group (n=23) 
after obtaining written informed consent. We used Hemosphere plat-
form (Edwards Lifesciences, Irvine-California, USA, AcumenIQ sensor) 
as hemodynamic monitor in both groups. In the Control group, we 
administered fluids and vasoactive drugs based on Stroke Volume 
Variation (SVV) and Mean Arterial Pressure (MAP) changes. For the 
Intervention group, in fluid responders patients, we gave fluid or vaso-
active drugs administration according to arterial dynamic Elastance 
(Eadyn), added to the treatment algorithm. The primary endpoint was 
the lactate levels at the end of surgery. Secondary endpoints were 
fluid amount, vasoactive drugs usage and clinical and surgical postop-
erative complications.
Results: Fourty-six patients were analyzed. No differences beetween 
the two groups have been noticed in lactate levels at the end of sur-
gery (control group Lac 2.5 mmol/L vs intervention group 2.6 mmol/L 
p=0.63). The preoperative and intraoperative variables significantly 
associated with anastomotic leak were: hemodynamic protocol (rho= 
-0.546; p=0.071), preoperative albumin (rpbi=-0.373; p=0.011), pre-
operative hemoglobin (rpbi= -0.516; p=0.0001) and total crystalloids 
amount (rpbi= -0.560; p=0.0001). A logistic regression showed that 
preoperative hemoglobin (p=0.025) was the only independent pre-
dictor of anastomotic leak (Log-Likelihood=-10.01; Likelihood Ratio 
chi2 =28.14; p<0.0001) (fig.  4). Post-regression receiver operating 
characteristic analysis (ROC) showed an area under ROC curve of 0.88 
and there was a significant association between anastomotic leak and 
hospital length of stay (rpbi=0.692; p<0.0001).

Conclusions: the addition of arterial dynamic elastance to hemody-
namic protocol did not change the lactate levels at the end of major 
abdominal surgery but it produced a significant effect on fluid balance 
and vasoactive drugs.
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Background
Clevidipine is a new intravenous calcium channel blocker with favour-
able pharmacokinetic properties approved for perioperative manage-
ment of hypertension. We described a case of reversible hypoxemia 
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caused by clevidipine-induced pulmonary vasodilatation in a patient 
who developed hypertension after abdominal surgery. Written 
informed consent for the publication was obtained by the patient.
Case report
A 62-year-old man was admitted in our ICU after gastrectomy for 
spontaneous gastric rupture. His medical history revealed systemic 
artery hypertension in medical treatment. After weaning from 
mechanical ventilation and extubation, the patient was treated with 
high-flow nasal cannula for hypoxemia due to postoperative bilateral 
lung consolidations diagnosed by computerized tomography. The res-
piratory function gradually improved until reaching a PaO2/FiO2 ratio 
of 250 mmHg. The following clinical course was complicated by onset 
of severe hypertension (190/100 mmHg). Because of esophago-jejunal 
anastomotic leakage, the patient could not assume oral medications, 
so we decided to start intravenous clevidipine with a prompt con-
trol of pressure (140/80 mmHg) at infusion rate of 2 mg/h. However, 
immediately after initiation of clevidipine’s infusion the patient devel-
oped hypoxemia (PaO2/FiO2 ratio of 130 mmHg). The echographic 
lung examination excluded new causes of hypoxemia (pneumothorax, 
pulmonary edema) but confirmed bilateral consolidations similar to 
previous computerized tomography control. A bedside transthoracic 
echocardiogram did not revealed right heart dilatation or intracar-
diac shunting. Having ruled out other obvious causes of hypoxemia, 
we hypothesized that the clevidipine inhibition of hypoxic pulmo-
nary vasoconstriction (an important compensation mechanism in our 
patient in consideration of his bilateral lung consolidations) magni-
fied pulmonary shunt and it was the probable explanation of sudden 
hypoxemia. In fact the following discontinuation of the drug infusion 
promptly resolved hypoxemia and the patient reached a PaO2/FiO2 
ratio of 250 mmHg. We reported this case as a suspected adverse drug 
reaction.
Conclusion
Based on our case report and analogue ones described in literature [1], 
we suggest that clinicians must be aware of the possibility of hypox-
emia during clevidipine infusion. The probable/possible mechanism 
involved is the shunt due to clevidipine-induced pulmonary vasodila-
tation like other dihydropyridine calcium channel blockers [2]. We 
believe that clevidipine infusion should be used carefully in patients 
with hypoxic pulmonary vasoconstriction.
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Background
High-Flow Nasal Cannula Oxygenation (HFNCO) is an open-loop oxy-
genation system that uses flows of up to 70 L/min of 100% oxygen 
through the Optiflow THRIVE TM apparatus (Fisher and Paykel Health-
care Ltd, Auckland, New Zealand), increasingly used as an alternative 
to tracheal intubation in patients undergoing short-term general 
anesthesia.
The efficacy of HFNCO in apnoic patients undergoing laryngeal sur-
gery is debated: on the one hand it allows minimal manipulation of 
the airways, it expands the surgical field and it proved to be not infe-
rior to tracheal intubation in maintaining oxygen saturation, on the 
other, it has been associated with a higher incidence of hypercarbia, 
acidosis and need for rescue maneuvers of airway management.
Methods
Patients aged 18 to 69 years, American Society of Anaesthesiologists 
(ASA) status I and II undergoing laryngeal microsurgery under general 
anesthesia and neuromuscular blockade were randomized to either 
apnoic oxygenation (THRIVE group) or tracheal intubation (Control 
group).
Primary aim will be evaluation of changes in frontal cerebral tissue 
oxygen saturation (SctO 2 ) through Near-Infrared Spectroscopy (NIRS) 
technology in the two groups. Secondary objectives will be the nonin-
feriority of THRIVE compared to tracheal intubation in term of success 
rate of the technique. Success rate will be defined as partial pressure 
of carbon dioxide (PaCO 2) <= 65 mmHg and/or peripheral oxygen 
saturation (SpO 2 ) >= 94% throughout the procedure in the absence 
of
adverse events.
Results
First 10 patients of 30 expected at completion of the study were 
included in this preliminary analysis.
Patients characteristics are listed in Table 1;
no significant differences were observed in both groups. Median (IQR) 
surgery and anesthesia duration, as well as baseline StcO 2, SpO 2, 
PaCO 2 and hemodynamic parameters were comparable between the 
two groups (Table 2).
For the primary outcome StcO 2 values were significantly different and 
higher in the THRIVE group compared to the Control group, consist-
ently with the higher flows of O 2 received (mixed-effect linear regres-
sion model, P < 0.001).
For the secondary outcome, success rate of THRIVE was 60% compared 
to 100% for tracheal intubation. No patient in both groups showed 
SpO 2 <= 94%; median (IQR) peak PaCO 2 was 61 (60, 61) mmHg in 
the THRIVE group compared to 43 (41, 45) mmHg in the Control group. 
Two (40%) patients reached PaCO 2 levels > 65 mmHg and 100% of 
patients in the THRIVE group developed transient respiratory acidosis 
with no hemodynamic instability during surgery compared to none in 
the Control group.
No patient in both group reported dyspnoea at the end of anesthesia; 
no complication occurred during hospital stay and all patients were 
discharged on first postoperative day.
Conclusion
THRIVE oxygenation should be used with cautious monitoring during 
laryngeal microsurgery under general anesthesia and neuromuscular 
blockade. THRIVE was successful in maintaining oxygen saturation but 
incidence of hypercarbia and transient respiratory acidosis were more 
frequent during HFNCO compared with tracheal intubation.
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Table 1 (abstract A31). See text for description

Baseline characteristics THRIVE group (n=5) Control group (n=5)

Age, y 30 (25, 35) 38 (36, 40)

Height, cm 170 (170, 174) 174 (168, 180)

Weight, Kg 80 (74, 80) 75 (67, 82)

Body mass index, Kg/m2 25 (24, 27) 24 (23, 25)

ASA status

 1 3 (60) 3 (60)

 2 2 (40) 2 (40)

Medical history

 Smokers 2 (40) 3 (60)

Indication to laryngeal microsurgery

 Vocal cord polyp 3 (60) 4 (80)

 Vocal cord cyst 1 (20) 0 (0)

 Biopsy 1 (20) 1 (20)

Demographic, Baseline and Surgical Characteristics of the Study Population 
(N=10). Data are presented as median (25th to 75th IQR). THRIVE Transnasal 
Humidified Rapid Insufflation Ventilatory Exchange, ASA American Society of 
Anaesthesiologists

Table 2 (abstract A31). See text for description

THRIVE group 
(n=5)

Control group 
(n=5)

P value§

SctO2

 Baseline 72 (70, 77) 71 (68, 72) 0.460

 At the end of 
surgery

93 (92, 94) 71 (68, 73) 0.015

SpO2

 At induction of 
anesthesia

100 (99, 100) 99 (98, 100) 0.100

 At the end of 
anesthesia

100 (99, 100) 98 (98, 99) > 0.999

Incidence of  SpO2 
≤ 94%

0 (0) 0 (0) > 0.999

Lowest pH 7.31 (7.27, 7.36) 7.40 (7.38, 7.43) < 0.001

Incidence of pH 
< 7.30

5 (100) 0 (0) 0.008

pH at discharge 
from PACU 

7.42 (7.41, 7.44) 7.40 (7.39, 7.42) 0.387

PaCO2, mmHg

 Baseline 35 (34, 36) 34 (33, 37) > 0.999

 At the end of 
anesthesia

49 (46, 50) 43 (42, 44) < 0.048

 Total monitoring 
time

48 (46, 48) 39 (36, 42) 0.018

Incidence of  PaCO2 
> 65 mmHg

2 (40) 0 (0) 0.444

Peak  PaCO2, 
mmHg

61 (60, 61) 43 (41, 45) 0.019

THRIVE group 
(n=5)

Control group 
(n=5)

P value§

PaCO2 at discharge 
from PACU, 
mmHg

36 (36, 41) 40 (37, 42) 0.533

Mean blood pressure, mmHg

 At induction of 
anesthesia

100 (98, 106) 95 (90, 97) 0.190

 At the end of 
anesthesia

94 (83, 97) 96 (95, 97) 0.533

 At discharge 
from PACU 

93 (87, 103) 94 (90, 100) 0.904

Heart rate, bpm

 At induction of 
anesthesia

96 (80, 100) 72 (65, 77) 0.109

 At the end of 
anesthesia

82 (70, 83) 65 (61. 70) 0.381

 At discharge 
from PACU 

75 (71, 82) 74 (66, 79) 0.458

Duration of sur-
gery, min

12 (10, 12) 14 (12, 15) 0.262

Duration of anes-
thesia, min

21 (20, 24) 26 (24, 28) 0.190

Borg dyspnea 
score at the end 
of surgery

0 (0, 0) 0 (0, 0) > 0.999

Comparison of Randomized Groups on perioperative variables of oxygenation 
and ventilation. Data are presented as N (%), mean (SD) or median (IQR). THRIVE 
Transnasal Humidified Rapid Insufflation Ventilatory Exchange, LMA Laryngeal 
Mask Airway, SctO2 cerebral tissue oxygen saturation, SpO2 pulse oxygen 
saturation, PACU  Post-Anesthesia Care Unit, PaCO2 partial pressure of carbon 
dioxide. P value corresponded to Wilcoxon rank sum test or Fisher’s exact test
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L. Baccari, A. Fruncillo, F. Barra, D. Giordano, L. D’Angelo, M.R. La Rocca, C. 
Chiumiento, F. Chiumiento
UOC Anestesia E Rianimazione PO Eboli ASL Salerno, Eboli, Italy
Correspondence: L. Baccari
Journal of Anesthesia, Analgesia and Critical Care 2023, 3(Suppl 1):A32

Background
Acute kidney injury (AKI) is a well-known and frequent complication 
in elderly patients after major surgery, causing significant morbidity 
and mortality, as well as increased health care costs. AKI is a frequent 
complication in elderly surgical population because it presents a 
reduced renal functional reserve. While preoperative AKI risk fac-
tors (hypertension, diabetes mellitus, known chronic kidney disease) 
and pathophysiological mechanisms of AKI are well understood, the 
management of perioperative AKI is still a matter of debate because 
the therapeutic interventions are often implemented late, particu-
larly only after clinical evidence of decreased urine output, elevated 
serum creatinine levels or decreased glomerular filtration rate. In any 
case, all the delayed therapeutic approaches act on already existing 
organ damage.
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Materials and methods
This systematic literature review aims to identify relevant literature 
from 2010 to 2022, published on the English-language PubMed data-
base, gathering quantitative, qualitative and mixed information. The 
inclusion criteria of the studies examined were based on the collec-
tion of AKI prevention strategies to reduce morbidity and mortality in 
elderly patients undergoing major surgery.
Results
Based on the inclusion criteria, 143 articles were identified including 
32 review articles, 18 systematic reviews, 31 randomized trials, 28 
meta-analyses, 14 case-control studies, 32 clinical trials of which 18 
were multicentres.
The scientific literature reviewed identified preoperative, intraoperative, 
and postoperative strategies for meaningful prevention of AKI. Among 
the preoperative ones literature detects:1. evaluation of the pharmaco-
logical therapy that the elderly patient takes with particular attention 
to NSAIDs and ACE inhibitors;2. preoperative fluid therapy plan which 
must aim at a hydrated and euvolemic patient; 3. encourage patients to 
drink clear fluids up to 2 hours before induction of general anesthesia. 
Among the intraoperative strategies, literature detects: 1. goal direct 
fluid therapy guided by hemodynamic monitoring with study of the 
patient’s reactivity to fluids; 2. hemodynamic stability with MAP > 65 
mmHg; 3. use of crystalloids and balanced hydroelectrolyte solutions 
and reduction of physiological solutions to 0.9%; 4. close monitoring 
of intraoperative blood glucose, avoiding excessive glycemic variabil-
ity. Among the postoperative ones:1. postoperative fluid therapy plan 
with the aim of avoiding postoperative hypotension 2. avoiding the 
use of contrast media 3. early oral fluid intake 4. function monitoring. 
Furthermore,the scientific literature has shown that efforts should also 
be focused on early diagnosis through the use of point of care.

Conclusions
The scientific literature has demonstrated that efforts should be 
focused on prevention through preoperative, intraoperative and 
postoperative strategies in association with an early diagnosis of AKI. 
The KDIGO Care Bundle will be guided by careful monitoring of renal 
function through the traditional markers of renal function (serum 
creatinine, eGRF and diuresis),but also through the use of urinary 
and blood biomarkers which allow for the diagnosis of stress before 
organ damage has occurred: Insulin-like growth factor binding pro-
tein 7 (IGFBP) and tissue inhibitor of metalloproteinase-2 are two uri-
nary biomarkers of cell cycle arrest that can be used to predict risk 
of developing AKI after major surgery (AKI risk assessment), Proen-
kephalin A119-159, neutrophil gelatinase-associated lipocalin (NGAL), 
interleukin-18, proteinCbinding factor and soluble thrombomodulin.

A33  
To be or not to be: a score for the evaluation of surgical 
and intensive care pathway in the perioperative multi‑organ 
oncological patient
L. Andresciani 1, F. Galdini 1, C. Cariddi 1, C. Andresciani 3, S. De Summa 
2, C. Calabrò 2, M.G. Lorusso 2, R. De Luca 2, M. Simone 2, G. Napoli 2, G. 
Carravetta 2, G. Mastrandrea 2
1 Università degli Studi di Bari Aldo Moro, Bari, Italy; 2 IRCCS Istituto 
Tumori Giovanni Paolo II, Bari, Italy; 3 Università degli Studi La Sapienza, 
Roma, Italy
Correspondence: L. Andresciani
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Introduction
Multiorgan oncological patient’s therapeutic pathway needs usu-
ally both surgical complex techniques and anesthesiologic and 

intensive-care support due to provide its effectiveness; in this specific 
setting, also the choice of a mild-high risk surgical approach could be 
challenged according to patient’s clinical conditions.
Moreover, current literature lack in evaluation’s score useful for 
the whole perioperative period’s assessment: this need creation 
and validation of a new tool, named PERIDIA-score, developed by 
a multidisciplinary team, from the Cancer Institute Giovanni Paolo 
II in Bari.
Primary Data acquired from PERIDIA01-study, a retrospective-
perspective and still ongoing study, showed the cut-off of 13.5/48 
points for complications’ onset (1) with a good sensitivity and speci-
ficity; statistical analysis performed on a larger sample strongly con-
firmed this cut-off and strengthened the idea of its predictivity role 
in the decision-making process.
Materials and methods
A cohort of 199 patients who underwent elective, non-palliative, 
turaco-abdominal-peri diaphragmatic-sovramesocolic surgery in 
the surgical ward of our Institute and who needed Post-Operative 
ICU care was extracted from the 2018-2019 data collection.
According to previous investigation, a ROC analysis was accom-
plished to confirm both comprehensive PERIDIA-score’s and 
PERIDIA-partials’ (PERIDIA pre, intra and post) predictability. The 
same methodology was also applied to single items for their signifi-
cance assessment and to the sum of PERIDIA-pre and intra for their 
complications’ onset predictivity evaluation.
Finally, a multivariate logistic regression was implemented which 
underlined the most significant items.
Results
Primary results highlighted a quite good score’s predictivity of com-
plications’ occurrence during surgical ward stay (NPV 0.765 and AUC 
0.805). Also, the ROC analysis performed on the PERIDIA score in 
the pre intensive period (expressed as PERIDIA-pre + PERIDIA-intra) 
showed good predictivity value with a threshold of 12.5/32 points 
for complications’ onset in post-operative ICU stay (NPV 0.722, AUC 
0.749).
Moreover, the multivariate logistic regression performed on this 
sample confirmed statistical significance of HR and Breathing but 
underlined Frailty as potentially significant item in predicting com-
plications’ onset instead of Nutritional Status.
Discussion
The overall PERIDIA score showed quite good complications’ predic-
tivity for oncological patient in this surgical setting; therefore, this 
data could support the score application in clinical practice as a use-
ful evaluation’s tool of the whole care pathway in the specific set-
ting of cancer patient.
Moreover, the predictivity of pre intensive PERIDIA could be focused 
as a guide to support some clinical choice and to achieve tailored 
treatments in post-operative ICU.
Thus, future steps of this work require single items’ improvement 
of each assessment (pre intra and post operative phase) to increase 
their significance and strengthen the overall score’s predictivity, also 
suggesting a possible role in the decision-making process not only 
for peri diaphragmatic sovramesocolic oncological surgery, but also 
for major oncological surgery pathway.
Ethical Approvement
The study was reviewed and approved by the Ethic Committee of 
IRCCS Istituto Tumori Giovanni Paolo II- Bari, Italy (Prot. N. 326/CE 
30/7/2020).
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Fig. 1 (abstract A33). PERIDIA-score calculator. The figure shows the Peridia 
score calculator. It is divided into 3 scores (pre operatory score, intra opera-
tive score, post operative score) each of which expressing a score from 0 
to 16 for a maximum of 48 points. Pre operatory score consists in 4 scores, 
to each of which a result from 0 to 4 points can be assigned. Intra opera-
tive score assesses the variation of 4 vital parameters commonly used dur-
ing the monitoring of general anaesthesia (heart rate or HR, mean arterial 
pressure or MAP, saturation or SpO2, capnometry or EtCO2). Post operative 
score concerns the period of hospitalization in the ICU. It consists in 4 
scores, to each of which a result from 0 to 4 points can be assigned

Fig. 2 (abstract A33). Roc analysis on the comprehensive PERIDIA-score. The 
figure shows the ROC curve obtained from statistical analysis performed 
on the complete sample (2018-2019); the threshold of 13.5/48 points 
(AUC 0.805, sensitivity 0.774 and specificity 0.728)

Fig. 3 (abstract A33). Roc analysis on the pre intensive PERIDIA-score. The 
figure shows the ROC curve obtained from statistical analysis performed 
on the sum of PERIDIA pre and PERIDIA intra score; threshold for compli-
cations ‘onset is 12.5/32 points (AUC 0.749) with a sensitivity of 0.736 and 
a specificity of 0.674

Loco-regional Anesthesia
A34  
Transverse Abdominal Block with Anterior Approach for the treatment 
of Crural Hernia in SCA patient
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Background. 83-year-old patient, BMI 31, history of hypertension, 
hypercholesterolemia, aortic-myocardial disease, mild mitral and 
aortic insufficiency, chest pain exacerbated efforts for about 8 years, 
in treatment with Prasugrel and Cardio-Asa, reaches the Emergency 
Department for angina/dyskinetic symptoms, with diagnosis of 
NSTEMI. Blood chemistry tests show elevation of specific myocar-
dial enzymes: Troponin T 966 pg/ml, Myoglobin 151 ng/ml. Performs 
coronarography that highlights severe obstructive, calcific and coro-
nary disease, with critical stenosis of the common trunk, multiple 
critical stenosis in the proximal and middle anterior descending artery 
and the first marginal branch. During the stay he presents intestinal 
obstruction from paralytic ileum on left crural hernia clogged, pain-
ful and not reducible manually. The surgical evaluation indicates the 
treatment in an unavoidable emergency by vascular compression of 
the loops in prison.
Case Report: The patient arrived in S.O. alert and collaborating, 
in spontaneous breath, VAS 5. HR 92 b/min, NIBP 145/75 mmHg, 
spo2 94%. Signed the informed consent, we proceed to Trasversus 
Abdominis Plane Block (TAP block anterior) to anesthetic dosage, per-
formed by ultrasound with linear probe with ultrasonic needle 100 
mm, made difficult by large abdominal meteorism. Fast-acting local 
anaesthetics (AL) (Mepivacaine 1%, 20 ml) and long-acting anaesthet-
ics (Ropivacaine 5%, 20 ml) were used and 4 mg of dexamethasone 
and 70 mcg of clonidine were added as adjuvants to increase the 
duration of the sensory block. Verified the effectiveness of the block 
with both tactile and pain stimulation, the surgeon proceeds with the 
repair of crural hernoplasty with open technique. Patient alert and col-
laborating, in spontaneous eupnoic breath in ambient air enriched in 
O2 through nasal goggles with FiO2 28%. Hr 84 b/min, NIBP 145/75 
mmHg, spo2 97%. VAS 3 despite viscera manipulation and numerous 
attempts at manual bowel reduction. At the end of the procedure, the 
patient is returned to UTIC for the rest of the stay.
Conclusions. Because of the patient’s comorbidities both neuroaxial 
and general anesthesia would have required hospitalization in an 
intensive/resuscitation environment for the risk of massive intra or 
post-operative cardiac failure. With the single execution of the TAP 
block the disconfort of the patient was derisory, tied mostly to the 
manipulation of the intestinal loops, than to the surgical act itself. At 
24 hours from the procedure, the patient was hemodynamic stability, 
with VAS 1, without request for analgesics in the postoperative stay, 
treatable abdomen with the presence of peristalsis.

Informed consent to publication was obtained together with consent 
to the anesthesiology procedure.
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INTRODUCTION
G6PD deficiency is estimated to affect approximately 400 million 
people.
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It is a hereditary disease linked to the X chromosome, therefore more 
frequent in men. In these subjects the first reaction of the pentose 
phosphate pathway is not carried out efficiently, resulting in a lack of 
NADPH (Nicotinamide-Adenine-Dinucleotide-Phosphate).
Patients with G6PD deficiency can be very sensitive and vulnerable 
to oxidative stress caused by ingestion of broad beans, some drugs, 
infections, metabolic imbalances. with clinical manifestations such as 
haemolytic anemia in adults and severe jaundice in newborns.
CLINICAL CASE
Patient of 16 years, female, weight 55 kg, affected by favism, with sur-
gical indication for umbilical hernioplasty.
It was decided to practice subarachnoid anesthesia, performed with 
a 27G Withacre needle at the L2-L3 level, with Ropivacaine 12 mg in 
a volume of 2.2 ml since general anesthesia in these patients often 
makes it difficult to identify a haemolytic crisis because symptoms 
such as hypotension, could be attributed to other causes.
Furthermore drugs such as Isoflurane, Sevoflurane and Bupivacaine 
are able to inhibit the G6PDH enzyme in  vitro as well as Benzodiaz-
epines; for this reason its use is not recommended.
During the operation, the vital parameters were always stable and 
normal. The surgery was performed with excellent compliance on the 
part of the little patient and the duration of anesthesia was estimated 
to be more than two hours. The post-operative course was also free 
from complications and the patient was discharged from the hospital 
on the third day.
Upon discharge, the patient was provided with the telephone number 
to contact the anesthesiologist in case of problems since the haemo-
lytic crisis can occur up to 7 days. after anesthesia.
DISCUSSION AND CONCLUSIONS
The most effective perioperative management strategy is to prevent 
hemolysis by avoiding general anesthesia and bupivacaine in the 
subarachnoid if possible. For postoperative pain, it is advisable to use 
codeine/codeine derivatives, fentanyl and ketamine.
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Background
As surgical techniques and pharmacology advance, pain management 
in orthopedic surgery patients continues to evolve [1]. Multimodal 

analgesic regimens that target numerous pain pathways may provide 
the best pain management and reduce opioid use and related side 
effects [2]. Adjuvants in spinal anesthesia have been used to prolong 
the quality and duration of its effect, including analgesic one [3,4]. This 
study aims to prove that intrathecal injections of Midazolam, binding 
gamma-aminobutyric acid-A (GABAA) receptors in the spinal cord, 
lead to the potentiation of analgesia.
Materials and methods
This is a retrospective comparative study performed at the Depart-
ment of Orthopedics and Traumatology of the AOU Federico II in 
Naples, Italy. Data about patients who underwent spinal anesthesia 
between September 2022 and April 2023 were retrieved from the 
department’s archive. Inclusion criteria were patients scheduled for 
elective major orthopedic surgery with spinal anesthesia, aged from 
18 years on with a body mass index of 18 – 45 kg/m2 and an Ameri-
can Society of Anesthesiologists physical status classification of I to IV. 
After obtaining informed consent, patients were clustered into two 
groups: “Midazolam group” (12 mg Bupivacaine + 150 μg Morphine 
+ 2 mg Midazolam) and “Control group” (12mg Bupivacaine + 150 μg 
Morphine). In both groups, postoperative pain management included 
the administration of 1 g intravenous Paracetamol every 8 hours and 
as rescue analgesia (VAS greater than or equal to 5) 30 mg Ketorolac 
or, in renal impairment, 10 mg Oxycodone. The study’s primary out-
come was postoperative pain estimated with Visual Analogue Scale 
(VAS)[5]. Postoperative pain, itching, nausea, and vomiting were 
assessed immediately after (T0) the end of the surgery and then after 
6 (T6), 12 (T12), 18 (T18), and 24 hours (T24). Furthermore, the level of 
intraoperative sedation with the Richmond Agitation-Sedation Scale 
(RASS) were evaluated [6].
Results
In the selected cohort, 20 (57%) patients were included in the Mida-
zolam group (MG) and 15 (43%) patients in the Control group (CG). 
Average VAS scores were slightly lower in MG (3 at T18) than in CG (4 
at T18) (Figure 1). Only 15% of the patients needed rescue analgesia. 
The level of intraoperative sedation was the same in both groups. The 
incidence of itching was 30% in both groups, while the incidence of 
nausea and vomiting was 35% in MG and 40% in CG.
Conclusion
The addition of intrathecal midazolam didn’t lead to statistically sig-
nificant differences in the management of postoperative pain. The 
adjuvant neither produce an increase in the level of intraoperative 
sedation, nor a decrease of the incidence of side effects.
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Fig. 1 (abstract A36). See text for description
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Background: Arthroscopic shoulder surgery often requires the patient 
in beach chair position. Compared with open techniques, arthroscopy 
allows smaller incisions, faster recovery, and pain-free muscle contrac-
tion, and has cosmetic benefits. During arthroscopic shoulder surgery, 
clear visibility is essential(1). Various methods have been used to 
ensure clear visibility during surgery but controlled hypotensive anes-
thesia is still the most effective method. However, risks associated with 
reduction in cardiac output and cerebral perfusion which could result 
in serious cardiovascular events.
Clevidipine is an ultrashort-acting intravenous dihydropyridine that 
inhibits L-type calcium channels with high clearance, low distribu-
tion and a rapid shift to inactive metabolites by blood esterases. It 
was developed for short-term intravenous control of blood pressure 
through a selective effect on arterioles(2).
The purpose of our study is to provide the efficacy and safety of 
clevidipine to maintain controlled hypotension during shoulder 
arthroscopy in beach chair position in patients undergoing regional 
anesthesia and sedation.
Materials and Methods: The study is an open label, interventional 
study. All patients undergoing shoulder arthroscopy are eligible. 
Informed consent was collected. Interscalenic US-guided brachial 
plexus block and sedation (Propofol 0.5 mg/Kg/h) are administered. 
Information regarding clevidipine include the initial infusion rate, the 
average infusion rate, and the duration of administration. Hemody-
namic information include the MAP, HR and NIRS (to evaluate cerebral 
oxygenation) during clevidipine infusion. Data were collected every 15 
minutes.
Results: 8 patients were enrolled, age 52-76 years. Clevidipine infusion 
was started at 4 ml/h and tritrated until a target MAP of 60-65 mmHg 
was reached. The average maintenance infusion rate was 6.9 ml/h.
We found a significant reduction in MAP equal to an average of 20 
mmHg from baseline, with no significant changes in HR and NIRS.
Intraoperative clevidipine infusion was stopped in 2 patients for exces-
sive hypotension, with resetting of MAP and NIRS to baseline values 
almost 15 minutes after discontinuation. In one of these there was 
a significant decrease in NIRS (from 61 to 48), without neurological 
syntoms.
Conclusion: Clevidipine results effective and safe in maintaining 
controlled hypotension during shoulder arthroscopy without sig-
nificant decreases in NIRS. Its haemodinamic profile allows arteriolar 

vasodilation without action on venous vasculature, thus maintaining 
cardiac output that is already reduced by the beach chair position. 
Both the onset and offset of action on MAP are rapid. These are pre-
liminar results since only a few patients are enrolled in the study at this 
time, so further enrollments are necessary to confirm our data.
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Epidural Analgesia (EA) and Paravertebral Block (PVB) are the regional 
techniques commonly considered as the gold standard for analgesia 
after abdominal laparotomy, despite of the complexity of the proce-
dures and the high risk of complications.
Therefore, the erector spinae plane block (ESPB) could be a valid alter-
native. [1]
ESPB is a paraspinal fascial plane block, first described by Forero et al. 
in 2016.
It’s a relatively easy technique to perform with a lower risk of com-
plications. The spread of the local anesthetic through the connective 
tissues and towards the spinal nerve roots cranially and caudally from 
the site of injection provides a multi-dermatomal sensory block. Fur-
thermore, the transforaminal and epidural spread of the local anes-
thetic during ESP block has been described. It results in a blockage of 
the dorsal and ventral rami of thoracic and abdominal spinal nerves, 
thus ensuring both somatic and visceral analgesia and allowing a sig-
nificant reduction in opioid consumption. [2,3,]
We report a case in which ESPB was successfully used as the only strat-
egy for analgesia in Major Abdominal Laparotomic Surgery.
An 86-years old woman (65Kg;160cm), was scheduled for an open 
right hemicolectomy whit xifo-pubic incision. Her only comorbid con-
dition were hypertensive heart disease and HBV+.
The patient declined epidural analgesia due to the perceived risks. 
After a discussion, she agreed to a bilateral ESP blockade.
The ESP block was performed before induction of anesthesia, after 
institution of IV access, electrocardiogram, invasive blood pressure, 
pulse-oximetry monitoring, TOF, Entropy and SurgicalPlethIndex (as 
monitoring of intraoperative pain)
The patient was placed in a sitting position and, using an aseptic 
technique, a high- frequency (12–15 MHz) linear-array transducer 
was placed in a longitudinal para- sagittal orientation. A 21G Needle 
(Pajunk SonoPlex 50mm) was inserted in-plane to the ultrasound 
beam and in a cranial-to-caudal direction to contact the tip of the 
T8 transverse process. Twenty milliliters of Ropivacaina 0.5% were 
injected. This procedure was repeated on the other side.
Anesthesia was induced whit Propofol 130mg, Sufentanil 10mcgr, 
Rocuronio 50mg and maintained whit Sevoflurane; according to the 
intraoperative SPImonitoring no more analgesics were needed.
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Paracetamol 1g and Morphine 1mg were administered 40 minutes 
before awakening.
Upon awakening, patient was comfortable and had a numerical rating 
scale <3 at time 0 and after 6, 12 and 48h.
In summary, this case demonstrates the successful use of Thoracic 
ESPB for major open abdominal surgery, but more studies need to be 
conducted.

Informed consent to publish had been obtained.
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In recent decades advances in technology and surgery have led to an 
increase in the number of operations performed in VLS, a new fron-
tier of minimally invasive surgery with high precision that allows to 
operate with minimal trauma for organs and tissues through small 
incisions on the anterior abdominal wall; the images are enlarged and 
projected onto video.
The main problems are hemodynamic and respiratory alterations 
related to the Pneumoperitoneum and the Trendelemburg position 
that determine reduction of venous return and GC, risk of arrhythmias 
and increased airway pressures. These conditions have contraindicated 
in recent decades the use of neuroaxial anesthesia in laparoscopic pro-
cedures, resorting only to AG.
Anesthesiological strategy can make use of different strategies and 
the choice of technique depends on many factors: type of patient, 
preference of the anesthesiologist, expected duration of the interven-
tion, preference of the surgical team.
The aim of this study is to evaluate the possibility of performing lap-
aroscopic gynecological surgery under neuroaxial anesthesia and 
to evaluate the point of view of the anesthesiologist, surgeon and 
patient. This is a prospective cohort study comprising sixty-six patients 
undergoing laparoscopic surgery for benign pathology at the Obstet-
ric Clinic of the Federico II University of Naples.
Patients were assigned to Group A (subarachnoid anesthesia) and 
Group B (general anesthesia). They were invited to participate in the 
study during preoperative counseling and it was obtained with writ-
ten informed consent.
The primary outcome assessed was post-operative pain. Secondary 
outcomes included mobilization, length of postoperative stay, global 
patients and surgeons satisfaction.
Immediate postoperative pain was significantly lower in Group A, 
with no significant differences at 24h in the two groups. Secondary 
outcomes demonstrated early mobilization of patients, a reduction in 
post-operative pain with reduced use of opioids in the post-operative 
period, excellent satisfaction of the surgeon and patients in group 
A and reduction of hospitalization times (ERAS-protocols). In these 
patients, the VAS score averaged 3 during surgery.

Regional anesthesia has proven to be an effective choice for conduct-
ing anesthesia in benign gynecological surgery, reducing the impact 
of surgical stress, ensuring faster recovery without compromising sur-
gical outcomes.
In addition, during the Sars-Covid19 pandemic, the ALR has allowed us 
to avoid airway management by offering greater protection to health 
workers.
Keywords: post-operative pain, loco-regional analgesia, benign 
gynecological surgery, Sars-Covid19-pandemic, ERAS-protocols
Laparoscopic gynecological surgery under minimally invasive anes-
thesia: a prospective cohort study. Giampaolino, Della Corte, Mercorio, 
Bruzzese, Coviello, Grasso, Del Piano, Bifulco
Laparoscopic surgery for benign adnexal conditions under spinal 
anaesthesia: Towards a multidisciplinary minimally invasive approach. 
Raimondo et al

A40  
Skin reducing mastectomy and immediate implant‑based 
reconstruction under regional block in a patient with amyotrophic 
lateral sclerosis: case report
G. Fedele 1, M. Alonzi 1, C. Bonarrigo 1, P.P. Gaglioti 2, M. Covotta 1, E. 
Forastiere 1
1 IRCSS Regina Elena Istituto Nazionale Tumori, Roma, Italy; 2 Università La 
Sapienza, Roma, Italy
Correspondence: P.P. Gaglioti
Journal of Anesthesia, Analgesia and Critical Care 2023, 3(Suppl 1):A40

Keywords: Mastectomy, Breast Reconstruction, Regional Block, Amyo-
trophic lateral sclerosis
Background
Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease that 
results in progressive loss of upper and lower motor neurons. Weak-
ness of respiratory muscles, difficulty swallowing and susceptibility to 
muscle relaxants pose challenges for anesthetists. General anesthet-
ics depress ventilation and swallowing reflexes, thereby increasing 
the risk of regurgitation and hypoxia. Furthermore, ALS patients are 
highly sensitive to non-depolarizing muscle relaxants. Intravenous 
opioids may worsen the breathlessness of these patients. Despite the 
lack of widespread consensus on the ideal anesthetic approach to ALS 
patients undergoing major breast surgery, there are few noteworthy 
anesthetic considerations in this cohort.
Case Report
A 60-year-old female patient was scheduled for skin reducing mastec-
tomy and breast reconstruction for ductal carcinoma in situ. Preopera-
tive evaluation revealed a late-stage disease with speech impairment 
and mouth incompetence with hypersalivation and dysphagia.
After a careful risk-benefit analysis, involving a multidisciplinary team 
approach,
the patient successfully underwent the surgical procedure with 
regional block: pectoserratus block T5 with Ropivacaine 0.375% 30 
ml and parasternal block T3 with Ropivacaine 0.375% 6 ml were per-
formed with ultrasound-guided technique, adding Clonidine 150 mcg 
and Dexamethasone 8 mg to the anesthetic mixture.
Pain control was achieved with 1 g paracetamol three time per day 
and Ketorolac 30 mg as rescue therapy. The patient maintained VAS 
< 2. Perioperative course was uneventful and the patient was dis-
charged on the second postoperative day without complications.
Conclusion
Patients with ALS present unique challenges for anesthesia providers. 
Recent studies highlight the benefit of local-regional techniques, dis-
couraging predictable complications of general anesthesia in patients 
undergoing oncological surgeries.
The decision to perform anesthesia in this high-risk patient population 
should be based on analyzing patient’s risks against the potential ben-
efits. In conclusion, the regional block allowed the performance of a 
safely and successful surgery with high patient satisfaction.

Consent to publish
Informed consent to publish had been obtained.
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-introduction
Postoperative pain management of a patient with platelet deficiency 
undergoing robotic cystectomy may require a challenging multimodal 
approach due to concerns around the use of antalgic subarachnoid 
block (contraindicated with PLT <75x103). Therefore, we used a bilat-
eral ESP Block catheter to manage both intra- and post-operative pain.
We collected the data from a single patient with a background of type 
2 diabetes mellitus, new onset atrial fibrillation, splenomegaly, and 
thrombocytopenia due to increased splenic sequestration. Of note, 
the relevant drug history for the patient in question includes met-
formin and Edoxaban.
This study adhered to the STROBE Statement and the Declaration of 
Helsinki. Written informed consent was obtained from all subjects, or 
their proxies or legal surrogates
-materials and methods
Upon arrival of the patient in the pre-operating room, after having 
explained to him the chosen technique, ensuring his maximum col-
laboration, we begin the practical preparation for the execution of an 
eco-guided bilateral ESP Block. The patient is asked to assume a prone 
position. The procedure is carried out in a sterile field. The target area 
is identified by the transverse process (TP). The linear probe is posi-
tioned in a longitudinal parasagittal orientation, approximately 3 cm 
lateral to the spinous processes, allowing visualization of the adjacent 
transverse processes in a flat approach. After successful identification 
of the target, an 18-gauge echogenic needle is inserted using a cranio-
caudal approach. Once the fascial plane has been recognized, 15ml of 
local anesthetic (LA), such as Levobupivacaine 0.25% + Dexametha-
sone 4mg are injected bilaterally (T10- T12 level). After the firsts bolus 
of LA a bilateral Pajunk E-Cath was inserted in the actual targeted 
space created from the injected LA.
In the operating room, balanced general anesthesia is performed with 
Propofol 200mg, Rocuronium 50mg, Remifentanil TCI 0.5-1.5 ng/ml, 
Sevoflurane 2% (MAC 0.8) plus Morphine 2mg (patient weigh: 80kg). 
Analgesic starter with Paracetamol 1g and Ondansetron 4mg, thirty 
minutes before the end of the operation.
Data about intra- and post-operative pain from a single patient under-
going robotic cystectomy were analyzed. Intra-operative pain data 
included invasive IBP and CR. Data were collected prospectively to 
evaluate the pain medication needed and pain scores at 1, 4, 12 and 24h 
after surgery. NRS and Likert Scale was used to assess perceived pain.
-results
Our data, albeit limited, demonstrates that recurrent boluses of Lev-
obupivacaine 0,25% 5ml did not affect IBP or CR significantly, and 
intravenous Remifentanil TCI was needed to manage intra-operative 
pain. However, in the post-operative course, the patient appears to 
respond well to our multimodal approach consisting of a bolus of Lev-
obupivacaine 0,25% 5ml, Paracetamol 1g iv, Morphine 2mg iv. In the 

immediate post-operative recovery, the patient did not require any 
further analgesia other than the PCA with levobupivacaine 2.5mg/ml 
at 6 ml/hr.
-conclusions
Bilateral ESP block catheters seem to be an excellent analgesic option 
for pain management in robotic cystectomy, at least in those patients 
where antalgic subarachnoid anesthesia is not advisable (Plt <75*103) 
and/or there is concern regarding opioid use and side effects (1).

Fig. 1 (abstract A41). See text for description
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Background
Incidence of Chronic Post-operatory Pain (CPoP) in oncological breast 
surgery is around 30%1 , this percentage rises to 45% in patients who 
undergo axillary lymph node dissection. ICD-11 definition of CPoP 
includes all patients with persistent or rising pain after surgery or tis-
sue damage that present pain beyond 3 months after healing. Many 
strategies are proposed to prevent this complication such as Regional 
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Anaesthesia (RA) as a part of Multimodal Analgesia (MA). Poorly man-
aged preoperative anxiety has reportedly slowed the postoperative 
recovery of breast cancer  patients2, therefore the need to also treat this 
aspect.
The aim of the study is to evaluate the incidence of CPoP following the 
new perioperative multidisciplinary treatment RA-based and second-
ary to verify the effectiveness in enhancing patients’ psychological 
and physical conditions.
Materials and methods
Patients are recruited at the pre-operatory evaluation with 3 question-
naires: the Quality of Recovery questionnaire (QoR-15 A-B), the Brief 
Pain Inventory (BPI) and Pain Catastrophizing Scale (PCS). Rest and inci-
dent Numeric Pain Rating Scale (rNRS - iNRS) is collected at 2-6-12-24h 
after surgery and at the time of discharge Qor-15 is proposed. Then, 
patients are called at 3-6-9-12 months to assess rNRS – iNRS and BPI.
Results
Preliminary data of 21 patients (Table 1), scheduled with a 3 months 
follow-up, showed that they had good pain control and a high qual-
ity of recovery in the first 24 hours following surgery (median rNRS at 
24h= 0 IQR=4 and median iNRS at 24h=1 IQR=4) (Table 2).
Pre- and post-surgery QoR results were similar (Median preop-QoR-
A=92 IQR=13 to postop=91 IQR=15 and preop-QoR-B=40 IQR=20 to 
postop=45 IQR=10) suggesting a good pain, anxiety and nausea and 
vomiting control with a fast recovery (Image 1). MA with RA permitted 
a low opioid dose during surgery (Remifentanil mean value for con-
servatory surgery was 364.5±209.1 mcg and reconstructive surgery 
was 1442± 434.2 mcg). Furthermore, only 1 patient (4,7%) needed 
morphine after surgery and that was justified by the fact that this 
patient underwent reconstructive surgery (285 minutes) and bilateral 
prosthesis positioning. Anxiety and depression were related to pain 
perception and 75% of the patients who needed rescue therapy (4; 
19%) had PCS>10.
CPoP may be also well controlled months following surgery: patients 
have reported good pain management (rNRS median=0 IQR=1, 
iNRS median=0 IQR=3, BPIsev median=0 IQR=12) and full recovery 
of their daily activities (BPIint median=0 IQR=33). 4 patients (19%) 
at 3 months had CPoP but 75% of them had axillary lymph node 
dissection.
Conclusions
Despite further studies are needed to confirm these results, a tran-
sitional pain service and a RA-based pain management seems to 
enhance recovery from surgery and reduce the incidence of CPoP.
Trial registration
Current Controlled Trials ID 603-11102022 AN S00049/2022
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Table 1 (abstract A42). Clinic and demographic data

Patients (N 21) Mean±SD

Age 59.5±14.9

Sex

 Male 1 (4.8%)

 Female 20 (95.2%)

BMI (Kg/m2) 23.6±4

ASA

 I 1 (4.8%)

 II 19 (90.5%)

 III 1 (4.8%)

Patients (N 21) Mean±SD

Pain before surgery 2 (9.5%)

PCS >10 10 (47.6%)

Type of surgery

 Mastectomy 10 (47.6%)

 Quadrantectomy 10 (47.6%)

 Tumorectomy 1 (4.8%)

Plastic reconstructive surgery 4 (19%)

Surgical duration (mins)

 Without reconstructive surgery 96.8±32.6

 With reconstructive surgery 281.2±32.5

Table 2 (abstract A42). NRS pain scores at rest and movement

Measurement time Median (Q1-Q3)

Rest

 2h 3 (0-9)

 6h 2 (0-9)

 12h 0 (0-5)

 24h 0 (0-4)

Movement

 2h 3 (2-9)

 6h 2 (1-9)

 12h 1 (0-5)

 24h 1 (0-4)

Image 1 (abstract A42). See text for description
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Abstract
A 63-year-old woman (55 kg, 156 cm, BMI 22.6 kg/m2) was admitted 
to pneumology ward because of her worsening health conditions 
due to a known IV stage pleural mesothelioma; cancer had spread to 
all right lung (total opacity at chest X-rays) leading to a compressive 
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effect on the mediastinal structures (superior vena cava, bronchi 
and pericardial infiltration) (Fig.  1), central nervous system (focal 
metastasis at left parietal cortex). Moreover, there was also a wide-
spread peritoneal involvement conditioning a large bowel obstruc-
tion requiring an emergency skin level cecostomy. The patient had 
also a history of L4-S2 epidural abscess and L4-L5 osteomyelitis 
complicated by multiple right iliopsoas abscesses.
Patient-related anesthesiologic risk of mortality was estimated 
extremely high (ASA 4, POSSUM score 40.4% of predicted mortal-
ity, ACS NSQUIP risk score 20.3% of serious complications, 8.8% of 
death): considering the intrapulmonary shunt due to the tumoral 
infiltration, the ventilation management could have been very chal-
lenging and the hemodynamic instability generated by anesthetic 
agents, could have led to a dramatic reduction in pre-load needing 
a huge fluid administration and vasoactive drugs.
A neuraxial block was considered equally risky because of the infec-
tious contraindication, the possible predicted technical difficulty 
due to the past spinal osteomyelitis and the hemodynamic effect of 
intrathecal local anesthetic.
Case reports of awake skin level cecostomy conducted with anes-
thetic blocks like QLB-1, Rectus sheath or TAP block are described 
and the authors reported good results in terms of pain management 
and comfort1,2.
In our case we deemed to perform a combined echo-guided mon-
olateral right thoracic erector spinae plane block plus homolateral 
T8-T9 paravertebral block that, in our opinion, could assure better 
visceral and peritoneal analgesic coverage (Fig. 2).
A total of 30 ml of 0.33% Ropivacaine, 20 ml for ESP block and 5 
ml for each paravertebral block was used to achieve the anesthe-
siologic plan, adding a light pharmacological intravenous sedation 
with Midazolam 1 mg and Remifentanil 300 mcg.
During the procedure no hemodynamic instability was observed, 
spontaneous breathing was maintained, and patient reported com-
fort without pain during all the surgical stimulation.
At the end of the surgery the patient has been transferred to a sur-
gical ward and no postoperative complications have been reported.
Our experience, although limited to a single case of awake regional 
anesthesia skin level cecostomy, confirms the possibility of achieving 
an adequate anesthetic plan, even in frail patients who seem prefer-
able not to be exposed to the systemic effects of general anesthesia.

Informed consent to publish had been obtained.
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Fig. 1 (abstract A43). Chest X-rays with total lung opacity and CT scan 
showing mediastinal deviation

Fig. 2 (abstract A43). Echographic parasagittal thoracic spine view: in blue 
the erector spinae plane, in yellow the paravertebral space: red line 
indicates the needle path for PVB and the green one the needle path for 
ESP block
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BACKGROUND
The Transcatheter Aortic Valve Implantation (TAVI) is a minimally inva-
sive endovascular procedure aimed to replace a stenotic aortic valve 
by implanting an aortic bio prothesis inside of a sick native aortic 
valve.
This procedure is generally performed in local anaesthesia trought 
femoral artery. It’s an alternative to open heart surgery in patients 
older than 75 years old or in high-risk patients.
Transapical approach is an alternative to transfemoral technique. How-
ever trans-subclavian and trans axillary approach play an important 
role in patients with poor femoral vascular access.
Alternative approaches are usually performed under general 
anaesthesia.
We propose a case report of a patient undergoing transaxillary TAVI, 
treated with BRILMA.
CASE REPORT
A 71 years old man was admitted to ER for cardiogenic pulmonary 
edema and hospitalized in intensive care unit (ICU). The echocardio-
grafic assessment esteblished a severe aortic stenosis. Past medical 
history: COPD, CAD (FE 30% - 80% RCA obstruction), hypertension.
The Heart Team decided for a transaxillary TAVI and PTCA on RCA.
We optated for a BRILMA due to high anaesthesiologic risk (ASA IV)
Previous mild sedation with dexmedetomidine (0,7 mcg/kg/m), the 
block was performed in plain with ultrasound technique, inserting the 
needle caudal-cranially over middle axillary line (IV-VI intercostal space) 
and placing the needle tip between the serratus muscle’s fascia and 
external intercostal muscle’s fascia. An anaesthetic mixture containing 25 
mL of ropivacaine 0,5% plus 4 mg dexamethasone was used. The access 
point was infiltrated with an additional dose of 4 ml lidocaine 2%.
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During the procedure the RASS was -2/-1 and no pain or adverse 
events recorded. At the end he was transferred to ICU for postopera-
tive monitoring.
DISCUSSION
Chest wall blocks are usually used for breast cancer surgery. BRILMA, 
consists of the block of the cutaneous branches (lateral and anterior) 
from the II to the VI intercostal nerve, along the middle axillary line and 
which is commonly used for axillary lymphadenectomy.
It’s easy to perform, carried out under ultrasound guidance, since 
there are no superficial anatomical finds. It allows to observe real time 
the diffusion of the local anesthetic along the neurovascular plane, 
ensuring a lower rate of complications and a high success rate.
CONCLUSIONS
BRILMA can be successfully used in minimally invasive endovascular aor-
tic valve surgery, when axillary or transucclavian approach is required, 
especially in patients at high anesthesiological risks. It represents a valid 
alternative to general anesthesia and paravertebral thoracic block.

Authors confirm that informed patient consent has been obtained.
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Background
Intraoperative hypotension (IOH) is common during anesthesia and 
associated with postoperative adverse outcomes. The AcumenTM 
Hypotension Prediction Index (HPI) (Edwards Lifesciences; Irvine, CA, 
USA) is an innovative algorithm based on arterial waveform that pre-
dicts hypotension up to 15 minutes before it occurs(1). The aim of this 
study is to evaluate the haemodynamic pattern in patients undergo-
ing neuroaxial anesthesia (NA) or peripheral nerve block (PNB) during 
elective total hip arthroplasty THA.
Materials and methods
Twelve patients, aged >18 years and consensual for the procedure, 
undergoing THA have been recruited at our centre. A radial arterial 
line was placed before anesthesia and connected to Hemosphere 
platform (Edwards Lifesciences). HPI monitoring started immediately. 
IOH was defined as a mean arterial pressure (MAP) < 65 mmHg for at 
least 1 minute. The decision to perform NA or the combination of Sci-
atic nerve block (SNB), Lumbar plexus block (LPB) and lateral Femoral 
Cutaneous nerve block (LFCNB) was based on the clinical assessment. 
A value of HPI of 85 and higher was defined as a trigger to initiate 
treatment with fluids or vasopressors according to hemodynamic 
parameters measured by Hemosphere.
The collected data analysis was performed using Acumen Analytics 
software, Edwards Lifesciences.

Results
The mean age of the patients was 80.2 ± 2.6 years. 7 patients had ASA 
III status. NA was performed in 5 patients and the combination of PNB 
in 7. Total number of the hypotension events in patients undergoing 
NA was 13 and the number of patients that experienced the hypo-
tension was 2; one of them had severe hypotension (MAP under 50 
mmHg). The average duration of each hypotensive event was 7.28 
minutes. The time-weighted average (TWA) of AUT (area under a MAP 
of 65 mmHg) per patients was 0.69 mmHg. Hypotension events never 
occurred in patients undergoing combined PNB (Table 1).
Conclusions
In our experience, the hemodynamic management of patients can-
didate for THA is complex, because of old age and comorbidities (2). 
Our preliminary results show that patients undergoing combined 
PNB benefit of hemodynamic stability when compared with patients 
submitted to NA. This supports the hypothesis that this technique 
causes less perturbation due to the absence of sympatholysis and 
the consequential vasoplegia. Further clinical studies are needed to 
evaluate if the advantage of PNB in terms of hemodynamic stability 
is confirmed.
Informed consent to publish had been obtained
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Table 1(abstract A45). Cohort comparison hypotension statistics

NEUROAXIAL  
ANESTHESIA

PERIPHERAL 
NERVE 
BLOCK

Number of patients 5 7

Number of patients with 
hypotension

2 of 5 40% 0

Total number of 
hypotensive events in 
dataset

13 events 0

Average duration of each 
hypotensive events

7.28 ± 6.17 minutes 0

TWA of AUT (MAP<65 
mmHg) per patient

0.69 ±1.35 mmHg 0

% of patients who expe-
rience an event under 
50 mmHg

1 of 5 20%

Vasoactive drugs (num-
ber of treated patients)

2 0
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Background
Congenital factor VII (FVII) deficiency is a rare haemorrhagic disorder 
that causes isolated and prolonged prothrombin time (PT) in the pres-
ence of a normal partial thromboplastin time (PTT) [1].
Evidence on the safety of peripheral nerve block (PNB) in patients with 
coagulopathy is lacking.
We describe the anesthetic management of two high risk patients 
with FVII deficiency undergoing orthopaedic surgery.
Case report
A 71 year-old female patient, (65 kg, 159 cm, ASA III) with chronic 
obstructive pulmonary disease, diabetes mellitus, chronic renal failure 
and a 68 year-old female patient (71 kg, 164 cm, ASA III) with dilated 
cardiomyopathy, left ventricular systolic dysfunction, and diabetes 
mellitus were admitted for femoral fracture and humerus fracture 
respectively. They had no history of pathologic bleeding due to FVII 
deficiency.
Coagulation studies showed a low FVII activity and a decreased prothrom-
bin activity (PT) with a normal activated partial thromboplastin (APTT).
A first dose of 15 mcg/kg of recombinant form activated FVII (rFVIIa) 
was given 30 minutes prior to anesthesia.
Anesthesia plan for total hip replacement included lumbar plexus, sci-
atic, lateral femoral cutaneous and lateral branch of the iliohypogas-
tric nerve blocks, while open reduction and internal fixation of the 
humerus fracture was managed with ultrasound-guided interscalene 
and infraclavicular brachial plexus blocks.
No bleeding complications were seen during the surgical procedures 
and no blood transfusion was required for both.
A second and third dose of rFVIIa were administered 6 and 12 hours 
after surgery
Coagulation tests were performed every day. Bleeding through the 
drainage tubes were minimal.
The subsequent course was uneventful, and the patients were dis-
charged on the seventh and fifth
day after surgery respectively.
Conclusion
PNB could be a safe technique in FVII-deficient patients, nevertheless 
substitution therapy is necessary for anesthestic and surgical proce-
dures to prevent or to manage bleeding episodes.
Written informed consent to publish had been obtained
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Table 1 (abstract A46). Haemoglobin and haemostasis param‑
eters before and after surgery

Before surgery 6 h after surgery 12 h after surgery Day 1 Day 2 Day 3 Day 4

Patient 
1

Patient 
2

Patient 
1

Patient 
2

Patient 
1

Patient 
2

Patient 
1

Patient 
2

Patient 
1

Patient 
2

Patient 
1

Patient 
2

Patient 
1

Patient 2

Hb 11,8 12,1 10,8 10,7 10,1 10,2 10,2 10 10,4 10,1 10,2 10,1 10,2 10,3

Plt 181 157 162 154 159 160 161 166 163 160 155 171 153 169

FVII 23 27 - - - - - - - - - - - -

PT 49 54 71 68 72 77 60 80 46 60 47 56 48 45

APTT 30 31 31 31 33 32 35 32 32 33 31 34 30 33

Hb hemoglobin (gr  dl-1), Plt Platelets  (109  L-1), FVII factor VII (%), PT prothrombin 
time (%), APTT activated partial thromboplastin time (s)
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Background
We hypothesized an alternative way to perform thoracic paravertebral 
block. We called this technique thoracic intervertebral foramen (TIF) 
block. We aimed to verify the spread of dye onto the nervous struc-
tures of retropleural space, and into the thoracic paravertebral space 
(TPVS) and epidural space (ES).
Methods
This is a prospective cadaveric study. Before performing the autopsy, 
the anesthetic procedure was bilaterally performed at sixth (T6) and 
at tenth thoracic (T10) vertebra, by using a highfrequency linear-array 
ultrasound (US) transducer. A Tuohy needle was inserted in-plane to the 
ultrasound beam in a lateral-to-medial direction gently to contact the 
spinous process (SP). Subsequently, the needle tip was advanced for 2 
mm along with the superior limit of the vertebral pedicle, until losing 
contact with the bone with 5 ml methylene blue 1% dye (MB) injection. 
Following, 2 continuous catheter sets were inserted. At the end of the 
anesthetic procedure, a second US scan of thoracic paravertebral space 
was performed. A cadaveric dissection was then performed.
Results
We report data from a total of 8 TIF blocks performed in 2 cadavers. In 
6 injection sites, we
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found dye on both sides of the TPVS and ES, from T4 to T8 and from T9 
to T12 levels. In 2 cases, MB was accumulated intramuscularly at T10 
level. The ventral rami, the communicating rami, and the
sympathetic trunk (from T4 to T7 and from T8 to T12) were stained by 
dye in 6 cases. Five intervertebral foramens (IVFs) were filled by dye. 
The second look US scan documented that in 6 cases, anechoic fluid 
was found in the TPVS ranging from T4 to T7 and from T8 to T12 levels.
Conclusions
The TIF block achieved a consistent dye spread into the TPVS and ES 
capturing retropleural organs.

Consent to publish.
Informed consent to publish had been obtained.

A48  
Ultrasound‑guided quadratus lumborum block in abdominal 
robotic surgery: a prospective observational study
F. Baccoli 1, G. Abbiati 1, V. Serafini 2, B. Brunoni 1, V. Torrano 2, R. Fumagalli 2
1 Department of Medicine and Surgery, University of Milan-Bicocca, 
Monza, Italy; 2 Department of Emergency and Urgency, Anesthesia 
and Intensive care Unit 1, ASST Grande Ospedale Niguarda, Milan, Italy
Correspondence: F. Baccoli
Journal of Anesthesia, Analgesia and Critical Care 2023, 3(Suppl 1):A48

Background
Robotic surgery is increasing in various specialties, however, there is 
still limited knowledge regarding perioperative pain management. 
Enhanced Recovery After Surgery (ERAS) protocols suggest that quad-
ratus lumborum block (QLB) may be a feasible option for abdominal 
procedures, although evidence supporting the use of fascial blocks 
is of low-moderate quality [1]. While Lai et al. has suggested a poten-
tial benefit of QLB in robotic-assisted partial nephrectomy (RAPN)
[2], conflicting data have emerged from other fields[1,3]. Neuraxial 
approaches are associated with potential adverse events and have 
fallen out of recommendations in laparoscopic colorectal surgery 
since 2012 due to the limited pain caused by less invasive techniques [4].
Therefore, our study aims to evaluate the efficacy of QLB type 3 
in providing pain relief, enhancing early recovery, and promoting 
mobilization.
Materials and methods
We enrolled 11 patients scheduled for abdominal robotic surgery 
under general anesthesia (two excluded for intraoperative complica-
tions). Ultrasound-guided QLB 3 (transmuscular approach) was per-
formed before surgery with ropivacaine 0.375% (Image 1).
Multimodal therapy was administered, consisting of paracetamol 
and non-steroidal anti-inflammatory drugs (NSAIDs). Pain levels were 
assessed using the Numerical Rating Scale (NRS) at 2, 6, 12, and 24 
hours postoperatively. At 24h, we request patients to complete Qual-
ity of Recovery (QoR-15) questionnaire.
Results
Clinic and demographic data are shown in (Table 1).
QLB block was performed before surgery, with ropivacaine 0.375%. 
NRS scores at rest and during movement are presented in (Table 2).
One patient required 2 mg of morphine and one (with a history of 
NSAIDs allergy and chronic kidney failure) 100mg of tramadol as 
rescue therapy. The mean QoR score was 110.89±14.38. Nobody 
reported nausea following the surgical procedure. Comparing to a 
group of 22 patients (using chi-square test) receiving intrathecal mor-
phine we found statistically significant difference in terms of nausea 
(p<0.01), pruritus (p<0.001) and post-operative morphine consump-
tion (p<0.03).
Conclusions
QLB 3 appears to be associated with good pain relief at rest and move-
ment within the first 24 hours post-operatively and may be a useful 
addition to the multimodal analgesic regimen for a variety of surger-
ies. We also observed a limited opioid consumption and clinical bene-
fit for nausea and pruritus in comparison to intrathecal analgesia. Data 
from QoR-15 questionnaire suggest that QLB may be an effective tool 

to enhance early mobilization, despite the common practice in the 
department does not allow implementation of these programs.
Our results are encouraging, further research is necessary to confirm 
preliminary data.
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Image 1 (abstract A48). See text for description

Table 1 (abstract A48). See text for description

Patients (N 9) Mean±SD

Age 57.44±14.93

Sex

 Male 6 (66.7%)

 Female 3 (33.3%)

BMI (Kg/m2) 23.97±3.13

ASA

 I 1 (11.1%)

 II 7 (77.78%)

 III 1 (11.1%)

Type of surgery
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Patients (N 9) Mean±SD

 Renal tumorectomy 2 (22.2%)

 Pyeloplasty 2 (22.2%)

 Robotic-assisted laparoscopic prostatectomy 3 (33.3%)

Nefrectomy 1 (11.1%)

Right hemicolectomy 1 (11.1%)

Surgical duration (mins) 246.67±39.72

Table 2 (abstract A48). See text for description

Measurement time Mean±SD
Rest

 2h 2.56±2.41

 6h 2.33±1.7

 12h 2.89±1.97

 24h 2±1.33

Movement

 2h 3.89±2.51

 6h 3.33±1.15

 12h 3.44±1.89

 24h 2.78±1.03
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Background
Robotic-assisted laparoscopic surgery revolutionized the surgical manage-
ment of localized kidney and prostate cancer, offering advantages over 
traditional open surgery. Robotic surgery offers less discomfort to patients 
because of smaller keyhole incisions and less tissue retraction and stretch-
ing of fascia and muscular fibers. However, optimal postoperative pain 
management remains crucia [1]. Analgesia techniques such as transversus 
abdominis plane (TAP) block [2] and intrathecal administration of morphine 
[3] have shown promise but lack direct comparison in this surgical con-
text.[4] We performed a retrospective pilot trial comparing TAP block and 
intrathecal analgesia on postoperative pain control after urologic surgery.
Materials and methods
We conducted a retrospective study at Niguarda Hospital in Milan from 
September 2022 to January 2023, including patients scheduled for major 
urologic robotic surgery receiving intrathecal analgesia (IA) with mor-
phine or TAP block. Patient demographics, surgical risk assessment (ASA 
score), and baseline characteristics were recorded. Data on analgesia tech-
niques, rescue analgesia, pain scores, postoperative nausea and vomiting 
(PONV), and length of hospital stay (LOS) were collected prospectively. 
Data are reported as median (interquartile range [IQR]) for continuous 
variables and as frequencies and proportions for categorical variables.
All the analyses were conducted using R Core Team (version 4.3.0).
Results

We analyzed 59 consecutive patients 44 receiving IA and 15 receiving 
TAP block as regional analgesia. Population baseline characteristics 
are summarized in Table 1.
Eight patients underwent robotic nephrectomy, eight partial nephrec-
tomy and 43 radical prostatectomy. We found no significative differ-
ence between Numeric pain Rating Scale (NRS) at operative room 
discharge (p=0.12), and during the first (p=0.63) and second postop-
erative days (p=0.5) (Figure 1).
Also the need of rescue analgesic therapy during the first (p=1) and 
second (p=0.32) postoperative day. None of the patients receiving 
TAP block experienced PONV during the first and second postopera-
tive days while, in the IA group, eight and three patients experienced 
PONV during postoperative day 1 and 2 respectively. Hospital length 
of stay did not differ between the two groups.
Conclusion
This pilot observational study suggests that both TAP block and IA 
effectively manage postoperative pain after major robot-assisted 
urologic surgery. TAP block emerges as a valid alternative to IA due 
to the comparable effect on postoperative pain without IA related 
side effects such as PONV, urinary retention, pruritus and respiratory 
depression. Larger studies are needed to confirm these findings and 
further optimize pain management in this surgical population.

References
[1] Khater N, Comardelle NJ, Domingue NM, Borroto WJ, Cornett EM, Imani 

F, et al. Current Strategies in Pain Regimens for Robotic Urologic Surgery: 
A Comprehewnsive Review. Anesth Pain Med 2022;12. https://doi.
org/10.5812/aapm-127911.

[2] Taninishi H, Matsusaki T, Morimatsu H. Transversus Abdominis Plane 
Block Reduced Early Postoperative Pain after Robot-assisted Prostatec-
tomy: a Randomized Controlled Trial. Sci Rep 2020; 10:3761. https://doi.
org/10.1038/s41598-020-60687-y.

[3] Shim JW, Cho YJ, Moon HW, Park J, Lee HM, Kim YS, et al. Analgesic effi-
cacy of intrathecal morphine and bupivacaine during the early postop-
erative period in patients who underwent robotic-assisted laparoscopic 
prostatectomy: a prospective randomized controlled study. BMC Urol 
2021;21. https://doi.org/10.1186/s12894-021-00798-4.

[4] Milliken D, Lawrence H, Brown M, Cahill D, Newhall D, Barker D, et al. 
Anaesthetic management for robotic-assisted laparoscopic prosta-
tectomy: the first UK national survey of current practice. J Robot Surg 
2021;15:335-41. https://doi.org/10.1007/s11701-020-01105-3.

Table 1 (abstract A49). Descriptive statistics of study population

Total Intrathecal TAP block p value

(N=59) (N=44) (N=15)

Age (years)

 Median [IQR] 65.5 [14.5] 65.0 [13.0] 67.0 [11.5]

 Missing 1 (1.7%) 1 (2.3%) 0 (0%)

Gender

 Femminile 6 (10 %) 2 (5 %) 4 (27 %)

 Maschile 53 (90 %) 42 (95 %) 11 (73 %)

BMI (kg/m2)

 Median [IQR] 25.6 [4.70] 25.7 [3.47] 24.6 [5.97]

ASA score

 Median [IQR] 2.00 [0] 2.00 [0.500] 2.00 [0]

 Missing 1 (1.7%) 1 (2.3%) 0 (0%)

Type of surgery

 Nephrectomy 8 (14 %) 3 (7 %) 5 (33 %)

 Partial  
nephrectomy

8 (14 %) 5 (11 %) 3 (20 %)

 Prostatectomy 43 (73 %) 36 (82 %) 7 (47 %)
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Total Intrathecal TAP block p value

(N=59) (N=44) (N=15)

Cardiovascular 
disease

27 (46%) 17 (39%) 10 (71%)

Obstructive Pul-
monary disease/
Smoke

9 (16%) 7 (16%) 2 (13%

Diabetes/Endo-
crinologic 
disorder

5 (8%) 5 (11%) 0 (0 %)

Chronic kidney 
disease

5 (8%) 2 (5%) 3 (21%)

Neurologic disorder 1 (2%) 0 (0 %) 1 (7%)

Coagulopathy/
Anticoagulant 
therapy

0 (0%) 0 (0 %) 0 (0 %)

Postoperative acetaminophen

 No 1 (2 %) 1 (2 %) 0 (0 %)

 Yes 58 (98 %) 43 (98 %) 15 (100 %)

Postoperative ketorolac

 No 43 (73 %) 38 (86 %) 5 (33 %)

 Yes 16 (27 %) 6 (14 %) 10 (67 %)

Postoperative tramadol

 No 58 (98 %) 44 (100 %) 14 (93 %)

 Yes 1 (2 %) 0 (0 %) 1 (7 %)

NRS OR discharge

 Median [IQR] 0 [0] 0 [0] 0 [0] 0.12

 Missing 25 (42.4%) 19 (43.2%) 6 (40.0%)

NRS day 1

 Median [IQR] 0 [1.00] 0 [1.00] 0 [2.00] 0.63

 Missing 6 (10.2%) 4 (9.1%) 2 (13.3%)

NRS day 2

 Median [IQR] 0 [0] 0 [0] 0 [0] 0.51

 Missing 10 (16.9%) 10 (22.7%) 0 (0%)

Need for rescue analgesia day 1

 No 50 (85 %) 37 (84 %) 13 (87 %)

 Yes 9 (15 %) 7 (16 %) 2 (13 %) 1.00

Need for rescue analgesia day 2

 No 53 (90 %) 38 (86 %) 15 (100 %)

 Yes 6 (10 %) 6 (14 %) 0 (0 %) 0.32

PONV day 1

 No 51 (86 %) 36 (82 %) 15 (100 %)

 Yes 8 (14 %) 8 (18 %) 0 (0 %) 0.1

PONV day 2

 No 56 (95 %) 41 (93 %) 15 (100 %)

 Yes 3 (5 %) 3 (7 %) 0 (0 %) 0.56

Hospital LOS

 Median [IQR] 3.00 [1.00] 3.00 [1.00] 3.00 [0]

Fig. 1 (abstract A49). Numeric pain Rating Scale (NRS) at operative 
room (OR) discharge (Panel A), NRS on postoperative day 1 (Panel 
B), NRS on postoperative day 2 (Panel C)

Anesthesia in the fragile patient
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Background
Septic shock is characterized by an abnormal host response to infec-
tion, resulting in multi organ failure and hemodynamic instability. 
Guidelines recommend fluid resuscitation with 30 mL/kg of crystal-
loids within the first three hours of diagnosis and administration of 
norepinephrine to achieve a MAP > 65 mmHg.
Distributive shock is not the only hemodynamic alteration which can 
occur in septic patients. The catecholamine stress that characterizes the 
early stages of the disease is an important trigger for the onset of transient 
and reversible dysfunction of the left ventricle (LV) with symptoms like 
myocardial infarction, a condition known as Tako-Tsubo Syndrome (TTS).
TTS is a stress-induced (physical or emotional) cardiomyopathy so 
called for the characteristic ballooning shape that the left ventricular 
apex presents on echocardiography.
The diagnostic criteria for TTS according to the ’International Expert 
Consensus Document on TTS’ are:

A) Transient dysfunction of the LV with ballooning of the apex and 
dyskinesia of the myocardial walls not attributable to the perfu-
sion territory of a particular coronary artery

B) Onset of aspecific electrocardiogram abnormalities
C) Rise in cardiac biomarkers
D) Absence of myocardial infection

Case Report
After obtaining informed consent, a 56-year-old man with dehiscence 
of the ileocolic anastomosis post-resection surgery was admitted to our 
intensive unit care. Septic shock was diagnosed and fluid resuscitation 
and continuous infusion of norepinephrine at a dosage of 0.2 mcg/kg/
min were administered. The patient, connected to mechanical ventila-
tion in IPPV mode, was weaned off at 6 hours after admission. Hemo-
dynamic monitoring was established using Acumen HPI software. 
Norepinephrine therapy was continued, achieving a MAP of 65 mmHg.
On the second day, there was an elevation of cardiac biomarkers and T 
wave inversion in all leads on the ECG.
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Transthoracic echocardiogram (TTE) showed an ejecton fraction (EF) of 
30%, halved compared to that found on the pre-operative TTE, meet-
ing the diagnostic criteria for TTS.
In accordance with guidelines, non-catecholamine inotropic infusion 
was started with levosimendan (0.1 mcg/kg/min) and short-acting 
beta-blocker infusion with esmolol (60 mcg/kg/min) to reduce cat-
echolamine-mediated myocardial insult.
Conclusion
In our case report, due to peri-operative management, artificial intelligence-
based monitoring, and post-operative pharmacological management accord-
ing to guidelines, we observed an improvement in EF, a reduced need for 
vasopressors, and an increase in cardiac output until discharge to the referring 
department.

Informed consent to publish had been obtained

Fig. 1 (abstract A50). Pre-operative TTE

Fig. 2 (abstract A50). Intensive care TTE
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Background
Elderly frail patients undergoing surgery are increasing nowadays. 
Sarcopenia is an objective measurement of frailty and has been identi-
fied as a predictor of poor postoperative outcomes. Study objectives 
are to evaluate the impact of sarcopenia on postoperative outcomes 
in elderly frail patients undergoing major elective surgery and factors 
affecting postoperative depletion of skeletal muscle mass in the same 
patients.
Materials and methods
This retrospective analysis was conducted on prospectively included 
patients 70 years older or more, undergoing major elective surgery in 
general surgery, urology, orthopedics at Maggiore della Carità Hos-
pital, Novara, for whom preoperative and postoperative computer 
tomography (CT) scans were available. Total psoas area (TPA) meas-
ured at third lumbar vertebra level was adjusted for height to calcu-
late total psoas index (TPI = TPA/height2  [cm2/m2]). Sarcopenia was 
defined as the lowest sex-specific quartile of TPI. Furthermore, preop-
erative and postoperative muscle density as Hounsfield Units (HU) was 
calculated.
Results
Among the 104 patients included from May 2020 to January 2022, 
51 patients with preoperative and postoperative CT scans were ret-
rospectively analyzed. Mean age was of 76 (±4) years and 27 (53%) 
were males. Eighteen patients underwent urologic surgery, 13 upper 
digestive and 20 lower digestive surgery, with laparoscopic or robotic 
surgery performed in 31 cases. Surgery was conducted under general 
balanced anesthesia in all cases and mean anesthesia duration was of 
322 (±117) minutes. Thirteen patients were defined as sarcopenic at 
the preoperative CT scan analysis and mean preoperative TPI was 4.27 
(±0.93)  cm2/m2 in males and 2.96 (±0.85)  cm2/m2 in females. Baseline 
muscle density was 55 (±8) HU in males and 50 (±7) HU in females. 
Postoperative CT was performed in median 8 (5-15) months after sur-
gery, showing an overall decrease of 14% in TPI (absolute decrease 
of 0.51 (±0.08)  cm2/m2) and of 13% in muscle density. TPI reduction 
was more relevant in males than females, 0.62 (±0.03)  cm2/m2 (14%) 
vs 0.38 (±0.06)  cm2/m2 (12%) respectively. Median hospital length of 
stay (HLOS) was of 8 (6-13) days, eight patients were admitted to inten-
sive care unit (ICU) after surgery, and 22 experienced some postop-
erative complications. At univariable regression analysis, preoperative 
sarcopenia did not influence HLOS, ICU admission and postoperative 
complications occurrence, while HLOS and ICU admission were signifi-
cantly associated with postoperative TPI decrease.

Conclusions
Sarcopenia did not affect postoperative outcomes in our cohort, but 
patients with muscle depletion had longer hospitalization and more 
ICU admissions.

A52  
The impact of CONOX® on postoperative cognitive dysfunction 
in elective surgical elderly patient: a prospective observational 
study
A.U. de Siena5, S.Nappi4, C. Visani3, S. Mele2, M. Vargas1, A. Marra 1 
1 Department of Neurosciences, Reproductive and Odontostomatologi-
cal Sciences, University of Naples, Federico II, Napoli, Italy; 2 Department 

of Neurosciences, Reproductive and Odontostomatological Sciences, 
University of Naples, Federico II, Napoli, Italy; 3 Department of Neuro-
sciences, Reproductive and Odontostomatological Sciences, University 
of Naples, Federico II, Napoli, Italy; 4 Department of Neurosciences, 
Reproductive and Odontostomatological Sciences, University of Naples, 
Federico II, Napoli, Italy; 5 Department of Neurosciences, Reproductive 
and Odontostomatological Sciences, University of Naples, Federico II, 
Napoli, Italy
Correspondence: A.U. de Siena
Journal of Anesthesia, Analgesia and Critical Care 2023, 3(Suppl 1):A52

Background: Postoperative cognitive dysfunction (POCD) occurs in 
40% of elderly patients, during post-operative recovery for elective 
surgery; POCD can be assessed with Montreal Cognitive Assessment 
score (MoCA) [1,2]. 36-Item Short Form Health Survey (SF-36) and 
Quality of Recovery (QoR) are two questionnaires to assess the healthy 
status and recovery quality, respectively.
Methods: This study was a prospective observational trial. We included 
all over 60 years old patients, hospitalized for at least 3 days, undergo-
ing general anaesthesia combined with spinal anesthesia for elective 
surgical procedure lasting at least 2 hours. Exclusion criteria were: his-
tory of mental or central nervous disorders, severe hypoacusis or visual 
loss, assumption of psychotropic drugs, impossibility to obtain written 
consent. Informed consent was obtained from all participants in the 
study. CONOX® were applied on each patient before the induction of 
anesthesia. Patients were divided in two groups: CONOX® guided group 
(C-group), in which anesthesia was guided by CONOX®, or routine care 
group. MoCA and SF-36 were collected: the day before and the day after 
the surgery; 7 days and 30 days via telephone after surgery; QoR was 
collected only the day after surgery. POCD is present if the MoCA score 
of postoperative periods is 1 or more standard deviations less than the 
baseline [1]. T-student test was used to analyses the difference between 
the continuous data and a chi-square test was used to analyse the bino-
mial distributions. The statistical significance was set at a p-value<0.05.
Results: We enrolled 13 patients: 7 in C-guided group and 6 in routine 
care group. Two patients of C-group dropped out at the follow-up and 
they were excluded from the analysis. No differences were found in the 
baseline characteristics (Table 1).
No significant statistical difference was found in all scores at day 1, day 7 
and day 30 between the two groups (Table 2).
The intraoperative parameter (i.e. heart rate, halogenated consumption, 
etc.) did not differ between groups (Table 3).
No differences were found in POCD incidence between the groups. (Table 4).
Table 4 - Value of standard deviations from baseline for each patient and 
comparison of incidence of POCD between groups
Conclusions: Conversely to data reported in literature in our population 
we found no difference in the 2 groups, probably due to a too small 
sample size. Our data reported an incidence of about 50% of POCD, with 
no POCD at 30 days in the C-guided group. However, the application of 
anaesthesia monitoring, such as bispectral index (BIS), reduces the inci-
dence of POCD [3]. More trials are needed to clarify if also CONOX® can 
reduce the incidence of POCD.
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Table 1 (abstract A52). Characteristics of the enrolled patients

N=11 (100%) C-group Routine care 
group

Mean  
difference

95% CI t dF error p-value

N=5 (46%) N=6 (54%)

Mean (SD) Mean (SD)

Age 65 (4.37) 66.5 (4.23) -1.5 -7.92/ -0.53 8.03 *0.60

4.92

BMI 25.84 (3.29) 24.27 (3.00) 1.56 -3.28/ 0.75 7.63 *0.47

6.41

Time of anesthesia 
(minutes)

298.00 (112.19) 190.83 
(112.193)

107.16 -82.24/ 1.56 4.061 *0.19

296.58

Time of surgery 
(minutes)

281 (110.25) 153.33 (50.66) 127.66 -26.86/ 2.11 5.06 *0.087

282.19

N (%) N(%) χ2 p-value

ASA

 I 0 (0%) 0 (0%) 0.11 **0.74

 II 3 (60%) 3 (50%)

 III 2 (40%) 3 (50%)

 IV 0 (0%) 0 (0%)

Type of surgery

 Robot-assisted 
prostatectomy

3 (60%) 3 (50%) 0.11 **0.74

 Other types 2 (40%) 3 (50%)

Comorbidity 5 (100%) 6 (100%) 0.00 **1.00

*t-test p-value

**Chi-square test p-value

Table 2 (abstract A52). Anesthesia management and awakening 
evaluation

N=11 (100%) C-group Routine care 
group

Mean dif-
ference

95% CI t dF error p-value

N=5 (46%) N=6 (54%)

Heart rate 73.15 (10.20) 76.55 (11.63) -3.40 -17.57/ -0.54 8.98 0.59

10.76

Systolic pres-
sure

104.75 (15.03) 97.61 (15.09) 7.13 -14.15/ 0.76 8.51 0.46

28.43

Diastolic 
pressure

70.9 (15.40) 65.55 (16.43) 5.34 -16.45/ 0.55 8.83 0.59

27.14

Mean blood 
pressure

72.56 (14.88) 76.24 (14.02) -3.67 -25.51/ -0.38 8.23 0.70

18.15

MAC 0.64 (0.30) 0.48 (0.35) 0.12 -0.25/ 0.85 8.68 0.41

0.55

Desflurane (%) 3.27 (1.64) 2.62 (1.53) 0.64 -1.59/ 0.65 8.49 0.52

2.88

NRS awaken-
ing

2.00 (0.99) 0.00 (0.00) 2.00 -2.30/ 1.29 4.00 0.26

6.30

RASS awaken-
ing

-0.2 (0.7) 0.33 (0.81) -0.533 -1.43/ -1.37 7.95 0.20

0.36

Awakening 
time

8.00 (3.43) 6.66 (2.58) 1.33 -4.16/ 0.58 6.15 0.57

6.83

NRS numeric rate scale RASS Richmond Agitation-Sedation Scale

Table 3 (abstract A52). MoCA, SF‑36, and QoR at baseline, 1 day, 7 
days, and 30 days after surgery

N=11 (100%) C-group Routine care 
group

Mean dif-
ference

95% CI t dF 
error

p-value

N=5 (46%) N=6 (54%)

QoR after 1 day 105.2 (24.42) 119.5 (10.7) -14.3 -56.82/28.22 -0.88 4.63 0.41

MoCA at basaline 23.6 (3.57) 21.00 (3.28) 2.6 -2.30/7.50 1.21 8.14 0.25

MoCA after 1 day 23.4 (25.30) 22.33 (5.57) 1.06 -6.59/8.72 0.31 8.65 0.75

Telephonic MoCA 
after 7 days

10.80 (2.76) 10.50 (3.27) 0.3 -3.57/4.17 0.17 8.89 0.86

Telephonic 
MoCA after 
30 days

61.3 (2.54) 75.91 (2.87) -14.61 -48.35/14.62 -1.33 4.45 0.24

SF-36 at baseline 62.99 66.68 (6.23) -3.69 -37.50/30.11 -0.28 4.94 0.78

SF-36 after 1 day 63.13 66.24 (10.42) -3.11 34.84-41.06/6 -0.21 4.63 0.83

SF-36 after 7 days 58.74 66.75 (9.53) -8.00 -1.43/ -0.5 5.26 0.61

0.36

SF-36 after 30 
days

105.20 119.50 (13.52) -14.30 -45.87/29.85 -0.88 4.63 0.41

Table 4 (abstract A52). Value of standard deviations from baseline 
for each patient and comparison of incidence of POCD between 
groups

MoCA time MoCA time

C-group ID At 1 day At 7 days At 30 days Routine care 
group ID

At 1 day At 7 days At 30 days

1 0.81 -1.35 0.81 1 -2.43 -2.74 -0.30

2 -1.08 0.54 0.00 2 0.30 1.52 0.91

3 1.35 1.35 0.27 3 1.83 2.74 2.74

4 -1.08 -1.35 0.27 4 1.52 -1.52 0.91

5 -0.27 -0.91 0.81 5 -0.61 -0.30 -2.13

6 1.83 0.30 2.13

Number of 
POCD 
events (%)

2 (18%) 2 (18%) 0 (0%) 1 (6%) 2 (18%) 1 (6%)

MoCA time χ2 p-value

At 1 day 0.03 0.85

At 7 days 0.05 0.81

At 30 days 0.91 0.33
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Background: Post-operative delirium (POD) is one of the most insidi-
ous complication in elderly and is associated with prolonged mechani-
cal ventilation, increase length of stay (LOS) in hospital, long term 
neurocognitive impairment and an overall increase mortality. In lit-
erature, the incidence POD after major abdominal surgery is 25%. The 
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aim of the study is to assess the incidence of POD in elderly patients 
undergoing major abdominal surgery; adverse events and risk factors 
for POD have also been recorded.
Materials and methods: We conducted an observational, prospective, 
monocentric study. After obtaining appropriate informed consent we 
enrolled patients aged 60 yrs. or older, scheduled for major abdomi-
nal elective surgery from august 2019 to October 2019 at department 
of Oncological Anaesthesia and Intensive Care of Careggi University 
Hospital. Five days, 1 – 3 months follow-up were recorded. Confusion 
Assessment Method (CAM) and the CAM–ICU were used as diagnostic 
tools for POD assessment.
Results: From the 110 patients enrolled, 11 developed POD with an 
incidence of 10% (C.I 5,1 – 17,2). No differences between the delirium 
post-operative Group (PODg) and not-POD group (nPODg) was found 
in the pre-operative data, except for an older age and a higher value of 
Charlson Comorbidity Index in PODg. PODg experienced higher inci-
dence of intraoperative burst suppression (60% vs 24%; p<0.05) and 
prolonged amount of intraoperative hypotension (23,7 min vs 6,3 min; 
p<0,05). PODg experienced more morphine prescription and longer 
mobilization times, LOS in ICU and higher incidence of post-operative 
complications (63% vs 17%; p <0.05). PODg showed a worsening of 
the Short Blessed Test performance at follow-up.
Conclusions: POD is a serious complication associated with mor-
bidity and poor neurocognitive performance still after discharge, 
with worsening of patient’s quality of life. In addition, it is impor-
tant to understand how neurocognitive decline of patients who 
experienced POD impact on care givers quality of life with physical, 
psychological, and financial burdens. Within this context a multi-
disciplinary strategy due to reduce the iatrogenic risk factors that 
can precipitate the fragile patient’s compensation is pivotal.
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Abstract
Introduction: Hip fractures are common injuries in geriatric popula-
tion, which often require surgical intervention. The choice between 
spinal and general anesthesia requires careful consideration of 
patient’s medical condition, surgical procedure, risks, and benefits 
of each technique. We aimed to investigate the differences in peri-
operative care and mortality in patients receiving spinal (SA) and 
general anesthesia (GA) for hip fractures repair.
Methods: This is a retrospective multicentered study conducted in 
Jordan. Demographic, clinical, preoperative, operative, and post-
operative data of geriatric patients (age more than or equal to 65) 
who underwent surgical fixation for hip fractures under spinal or 
general anesthesia were collected.
Results: Overall, 1083 patients were included, of whom 485 were 
males (44.8%) and 598 were females (55.2%). The median age for 
the study population was 78-year-old. Diabetes mellitus, hyperten-
sion, Alzheimer disease and osteoporosis were the most common 

comorbidities. 674 patients (37.4%) underwent spinal anesthe-
sia, and 410 patients (62.6%) underwent general anesthesia. The 
median time to surgery in the overall cohort was 2 (4-1) days. Time 
to surgery was significantly longer in GA than SA (3 (4-2) days GA 
and 2 (4-1) GA, p = 0.000).
Cefazolin was the most commonly used class of antibiotics, fol-
lowed by a combination of Cefazolin and Vancomycin. SA group 
used more antibiotics than GA group (p = 0.000). antegrade 
intramedullary nailing (IMN) was the most common technique of 
fixation, followed by hemiarthroplasty. SA group was fixed with 
IMN technique more than GA ([443 (62.76%) SA and 264 (64.39%) 
GA], p=0.390).
Cementation was needed more in the SA group ([164 (81.19%) 
SA and 72 (61.02%) GA], p=0.000).
Postoperatively, opioids were used more frequently in the SA group 
[424 (62.91%)] more than the GA group [229 (55.85%). p = 0.021].
Overall, 152 patients died after 1-year postoperatively (14.0%) [98 
patients (64.5%) in SA and 54 in GA group, 29.6% of them died 
1-year postoperatively, 25.7% after 6 months, and 18.4% in the 
hospital.

Conclusion: To our knowledge no studies have yet indicated the dif-
ferences between general anesthesia and spinal anesthesia in elderly 
patients undergoing hip fracture repair. Our study found that spinal 
and general anesthesia are both commonly used in geriatric patients 
undergoing surgical fixation for hip fractures. However, SA was asso-
ciated with shorter time to surgery, higher use of antibiotics, more 
frequent use of cementation, and more frequent use of opioids post-
operatively. The choice between SA and GA should be made care-
fully based on patient-specific factors, comorbidities, and surgical 
requirements.

Bioethics
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BACKGROUND: Medical progress in the recent years resulted in 
increased survival of people with chronic organ failures and in longer 
life expectancy. [1] Since 2017 is possible to express living wills and 
share plans of care [2]. However, this possibility remains untapped by 
the majority of people and physicians, as if the “end of life” concept is 
still a kind of taboo; decisions are delayed longer and longer until it’s 
no more possible to avoid the conversation [3].
MATERIALS AND METHODS: Retrospective revision of ICU consultan-
cies from 11/01/2022 to 01/31/2023 in a single centre (Lodi Hospital).
RESULTS: We evaluated 182 patients; 22% ended up in a non-indi-
cation to ICU admission (“too sick to benefit”); 65% of consultancy 
requests was received during afternoon or night shifts; 34% was 
requested from the ED. Mean patients age was 80.3 years; 73% of this 
was in a very frail condition (dependency from a caregiver or in a nurs-
ing home). 26.8% had three or more severe comorbidities. We received 
one request for “shared decision making” in the absence of an acute 
necessity and one patient had a living will. We also received 4 doubled 
“confirmatory” requests.
COMMENTS End-of-life decisions are taken in a situation of acute 
organ failure (46% respiratory failure in our study) which requires fast 
decisions that often become irreversible. Almost none of the patients 
had any living will or planned care in case of acute organ failure, even 
if affected from chronic diseases. The intensivist is invested with the 
determining role of decision about completely unknown patients, 
often alone, quickly, and during understaffed shifts. It seems that 
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other specialists call the intensivist focusing their clinical evaluations 
more on the single organ failure than on the whole patient condition; 
this may happen because death may be considered a professional 
failure, it’s difficult to talk with patients and with shocked, unpre-
pared relatives, or, perhaps, it may represent a sort of self-protection 
determined by the so-called “defensive medicine”. This condition may 
generate frustration, increase burnout, and, being a time-consuming 
activity, it could eventually lead to a disadvantage for people who 
benefit from ICU care by diverting staff’s attention in the absence of 
a consultancy dedicated specialist. It seems necessary a better appli-
cation of 219/2017 law; early involvement of “complementary pallia-
tive care”; avoidance of “defensive medicine”; a validated and shared 
decision-making algorithm; education and training in hospitals and 
general practice. It might also be useful, to take the right time to talk 
with patients and caregivers, to have a specific, multi-disciplinary out-
patient clinic targeted to people with chronic and potentially worsen-
ing conditions to promote shared decisions and living wills when not 
urged by any life-threatening condition.
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Background
Cardiac patients on antiplatelets or oral anticoagulation undergoing 
emergency cardiac surgery are at an increased risk of developing 
perioperative bleeding due to insufficient discontinuation time[1]. 
Cytosorb (Cytosorbents, Monmouth Junction, NJ) is a blood purifi-
cation technology that has been demonstrated to remove the anti-
platelet P2Y12 receptor inhibitor, Ticagrelor, from the blood.
Case report
A 69 years old male patient, height 180 cm, weight 85 Kg, pre-
sented to the emergency room with myocardial infarction. Dual 
antiplatelet therapy (DAPT) with loading doses of ticagrelor and 
aspirin was administered. He underwent percutaneous coronary 
intervention (PCI) with one drug eluting stent (DES) implantation 
and subsequently developed cardiogenic shock due to papillary 
muscle rupture. He required multi-organ support and was brought 
to emergency surgery.
Considering the high risk of bleeding we decided to implement 
Cytosorb in parallel to the Cardiopulmonary Bypass (CPB).
Preoperative laboratory assays showed a haematocrit of 39,4%, 
platelet count 348000/L, INR 1, aPTT 32 sec, and fibrinogen 483 
mg/dL. Preoperative VerifyNow P2Y12 PRU (Platelet Reactivity Unit) 
test value was 6, signifying a low platelet reactivity (LPR). Mitral 
valve replacement and tricuspid repair via right mini-thoracot-
omy were performed. Aortic cross-clamping time was 83 minutes, 
CPB time 130 min, and surgical time was 180 min. Haemostasis 
was obtained through the use of protamine in a 1:1 ratio to initial 

heparin, fibrinogen 2 gr, and 1 platelet pool. At the end of the sur-
gery the ROTEM test was normal and the PRU test was 9.
Cytosorb was continued in ICU allowing complete free-ticagrelor 
adsorption (3 hours).
12 hours after surgery (24 hours after DAPT) PRU test was 178 (OPR 
optimal-platelet-reactivity range for P2Y12 receptor binding drugs), 
ARU (Aspirin resistance units) test was 478 (optimal range for aspirin 
therapy) and total chest tube output was 280 ml. On postoperative 
day 2 the patient was weaned from IABP and aspirin was restarted. 
Clopidogrel was added to aspirin on postoperative day 5 according 
to the platelet function tests, without a loading dose.
Patient’s total hospital stay was 19 days including 11 days in CICU. 
Total number of pRBCs transfused were 3 with only 1 platelet trans-
fusion required. A coronary angiography one month after surgery 
showed complete DES patency.
Conclusions
Ticagrelor adsorption with Cytosorb during CPB is a safe and effec-
tive method to reduce bleeding complications in high-risk bleeding 
cardiac surgical patients. Careful haemostasis and serial measure-
ments of platelet function permit the simultaneous management 
of the thrombotic risk.

A formal written consent was acquired from the patient for data 
publication.
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Background
Tachyarrhythmias commonly occur in patients admitted to the Car-
diac Intensive Care Unit (ICCU), high risk patients are those septic and 
undergoing cardiac surgery or major surgery [1,2,3]. Atrial fibrillation 
(AF) may also result in extended hospital stays and can significantly 
increase morbidity [4,5]. Compared to other beta-blockers, landiolol 
is an ultra-short acting beta-blocker with a very high beta1-selectivity, 
with only marginal effects on blood pressure and myocardial contrac-
tility [6,7,8]. In particular, landiolol was effective in rapidly controlling 
heart rate (HR) and could be used in vasopressor-dependent patients 
without significant effects on blood pressure or as a bridging treatment 
for adjunctive oral β-blocker in heart failure (HF) patients [9,10,11].
Case report
The patient was a 66-year-old woman with valvular disease. Fif-
teen days after cardiac surgery she had an episode of AF with HR 
increased to 150 bpm and systolic blood pressure (SBP) decreased to 
70 mmHg. Continuous crystalloids infusion was increased, and nor-
epinephrine was increased up to 0.2 mcg/kg/min without improving 
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hemodynamics. Therefore, continuous landiolol infusion was started 
with a rate of 10 mcg/kg/min and was increased to 15 mcg/kg/min in 
three steps, titrated according to HR response without any significant 
effect on SBP. Six hours later, the patient converted to sinus rhythm 
and her SBP increased to 120 mmHg with a MAP>70 mmHg, which led 
to a reduction of norepinephrine (Figure 1).
Two days later landiolol was stopped and norepinephrine was tapered 
to 0.05 mcg/kg/min. The patient remained in sinus rhythm and her 
cardiac output (CO) improved, resulting in decreased norepinephrine 
demand with a stable MAP>75 mmHg.
Conclusion
In this report, we present a critically ill patient with new-onset AF who was 
successfully treated with a continuous intravenous administration of lan-
diolol for 48h. Patients admitted to ICCUs often require norepinephrine to 
maintain adequate blood pressure which may induce the development 
of supraventricular tachyarrhythmias, like AF, in these patients [12]. Lan-
diolol, compared to other beta-blockers, shows faster pharmacokinetics, 
higher potency and cardioselectivity (β1/β2-selectivity 255:33) with a less 
potent negative inotropic effect [13]. Accumulating evidence is support-
ing the use of ultrashort-acting β1-blockers (like landiolol) suitable for 
the acute management of supraventricular arrhythmias in ICCU patients, 
without adverse effects on inotropia and blood pressure [14,15,16,17,18].
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Fig. 1 (abstract A57). See text for description

and mortality rates. Postoperative bleeding, several perioperative trans-
fusions and reoperation for bleeding are the most frequent complica-
tions for this condition. The dissection itself activates the coagulation 
system and consumes platelet, clotting factors, and fibrinogen, even 
before surgery [1-2]. Blood flow through the false lumen is a power-
ful activator of the hemostatic system even before the operation. This 
remarkable activation may influence postoperative outcome of AAD 
patients [3]. In this consumption coagulopathy setting, literature sug-
gests that hemostatic therapy should focus on the rapid and sufficient 
supplementation of clotting factor and fibrinogen after hypothermic cir-
culatory arrest [4]. In line with the guidelines recommendations, the aim 
of the study is to manage the patients’ coagulation corrections through 
Thromboelastographic (TEG) to improve coagulation and outcome.
MATERIALS AND METHODS
Between 2020 and 2022, we enrolled adult patients with age over 18 
years, admitted to the Department of Cardiac Surgery (Policlinico of 
Bari, Italy) for acute type A aortic dissection. We collected all medical, 
surgical, CPB and TEG perioperative data. TEG was performed at the 
end of CPB (post protamine) and after coagulation’s correction.
RESULTS
We enrolled 17 patients (10 man and 7 women) with mean age of 
66,7 years, undergoing emergency surgery for acute type A aortic 
dissection. All patients underwent CPB with a mean duration of 224,4 
minutes. Nine patients did not receive any transfusion, the remain-
ing received in mean 278,52 ml of Blood red cells. A mean of packed 
red blood cell (2,5 pool), Platelets (1,4 pool), fresh frozen plasma (2,4 
pool) Fibrinogen (1.75 gr), Tranexamic Acid (1,33 gr), Kedcom (1450 
UI), Uman Complex (1750 UI) and Factor VII (600 UI) have been used.
CONCLUSIONS
In our brief case series, TEG early confirms the hypocoagulability, 
related to several factors: dissection, surgical trauma, cardiopulmonary 
bypass, and hypothermic circulatory arrest. TEG permits the immediate 
and bedside evaluation of Reaction Time, K, Angle, Maximum Ampli-
tude, Lysis Time and Coagulation Index and their TEG guided correc-
tion (Figures. 1-2). The outcome of surgery for acute aortic dissection is 
improving, but many debates remain as to the optimal treatment and 
coagulation management.
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Fig. 1 (abstract A58). TEG Kaolin Trace: Mean of value Pre and post 
correction

A58  
The role of thromboelastography‑guided hemostatic therapies 
during the treatment of aortic dissection
P. Raimondo 1, G. Di Bari 2, E. Rollo 3, S. Lenoci 1, G. Rubino 1, M.A. Villani 1, 
A. Stripoli 1, A. Armenise 1, G. Colantuono 1, G. Fiore 1, S. Grasso 1
1 Department of Precision and Regenerative Medicine and Jonica Area, Anes-
thesia and Intensive Care II, University of Bari, Bari, Italy; 2 Department of Preci-
sion and Regenerative Medicine and Jonica Area, Cardiac Surgery, University 
of Bari, Bari, Italy; 3 Interdisciplinary Medicine Department, School of Anesthe-
sia, Resuscitation, Intensive Care and Pain, University of Bari, Bari, Italy
Correspondence: E. Rollo
Journal of Anesthesia, Analgesia and Critical Care 2023, 3(Suppl 1):A58

BACKGROUND
Although substantial advances in diagnosis and surgical techniques, the 
acute type A aortic dissection remains associated with high morbidity 
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Fig. 2 (abstract A58). TEG Kaolin – Heparinase Trace: Mean of value Pre and 
post correction
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INTRODUCTION
The study of microcirculatory bed gained in recent years an increas-
ing interestfor the evaluation different pathological states, par-
ticularly of shock. Furthermore recent studies have demonstrated 
improvement of the microcirculatory coronaric flow after TAVI. 
Unfortunately, literature about the correlation between these inter-
ventions and systemic microcirculation is still lacking.
PURPOSE
The aim of our study consists in evaluating the possible correlation 
between sistemic microcirculation (evaluated through the analysis 
of sublingual microcirculation) and TAVI. Our goal was to investi-
gate if TAVI-related changes in hemodynamic could be associated 
alsowith modifications of sublingual microcirculatory bed. We tried 
also to investigate the maintenance or loss of the so-called hemo-
dynamic coherence (concordance between macro and microcircula-
tory parameters) following TAVI.
METHODS
The analysis of the sublingual microcirculation was made using a 
CYTOCAM© device, a handheld device which exploits the IDF tec-
nology to produce a real-time image of the sampled field. Measure-
ments were collected in 3 different moments: T0, before TAVI; T1, 
immediately after TAVI; T2, 24 hours after. We recorded the follow-
ing perfusion parameters of microcirculation: TVL, TVD, PPV, PVD. 
Contextually, lactate values were obtained at T0 and T1. Sample was 
composed of 28 patients undergone Transfemoral TAVI between 
November 2023 and February 2023 in the hemodynamic lab of our 
institution. The group comprehended patients with AS both high 
flow high gradient and low flow low gradient. All the procedures 
were performed under moderate sedation. Informed consent was 
collected before the procedure for each patient.
RESULTS
Analysis of our data showedno statistically significant difference-
for all the parameters in the T0-T1 and in the T0-T2 intervals. We 
recorded a trend in deterioration of microcirculation perfusion 

immediately after the procedure, not reaching the significance 
(p>0.05). The only parameter showing an improvement was TVL at 
24 hours in low flow low gradient patients (p 0.07, Table 1). We have 
also seen a tendency of loss of hemodynamic coherence in some 
patients.
CONCLUSIONS
In our study we have tried to find a correlation between TAVI and 
microcirculatory bed modification. We havenot found a significant 
relationship in terms of improvement of the microcirculatory per-
fusion parameters after TAVI. However, we recorded a tendency of 
improvement of many parameters in the subpopulation of low flow 
low gradient patients, which could stimulate future researches.

Table 1 (abstract A59). See text for description

T0 T2 Media + Dev. 
Standard T0

Media + Dev. 
Standard T2

p-value

TVD T0 TVD T2 14,9±3,08 12,2±3,72 0,251
PVD T0 PVD T2 18,8±3,73 11,3±3,07 0,347
PPV T0 PPV T2 93,8±7,78 92,9±6,16 0,624
TVL T0 TVL T2 8,96±3,15 6,03±3,45 0,07
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Introduction: Left ventricular diastolic dysfunction (LVDD) is associ-
ated to weaning failure (1). Spontaneus breathing trial (SBT)-induced 
central hemodynamic changes monitored by critical care echocardi-
ography (CCE) helps guide weaning of patients at high risk of weaning 
pulmonary edema (WIPO). Levosimendan improves both LV sistolic 
and diastolic functions and can be used to optimize cardiac function 
before of SBT in anticipation of a difficult weaning process in patients 
with LVDD (2).
Methods: An obese 44-years-old man with known dilated cardiomy-
opathy arrived at the Emergency Department with a pulseless ven-
tricular tachycardia, treated with electrical shock, followed by rapid 
ventricular response atrial fibrillation, treated with more 4 shocks 
and subsequent restoration of sinus rhythm. The patient was intu-
bated and admitted in Intensive Care.
Results: After 72h, a SBT failed because of WIPO. A CCE showed an 
E/A ratio of 1,37 cm/sec with DT of 145,0 ms , E/e’ 26,57 cm/sec and 
a left atrial Volume Index of 38ml/m2 identifying a grade II LVDD 
(3). A chest X-ray revealed perihilar and increased vascular mark-
ings. Levosimendan was added to standard therapy. 48h later, a CCE 
demonstrated an improvement in LVDD (Fig.1): E/A ratio was 1,06 
cm/sec; DT 210 msec, E/e’ 10,9 cm/sec. Weaning was successfull on 
day 5 and patient was discharged on day 7.
Conclusion: A combination of clinical parameters with bedside CCE 
can not only help in setting up therapy, but also facilitate wean-
ing from ventilation. Use of CCE to study LVDD can help to identify 
patients who can be difficult to wean off the ventilator. Further-
more, levosimendan can be associated to a better weaning out-
come in patients with LVDD through its beneficial effect on cardiac 
function.
Written informed consent for the publication has been obtained by 
patient after discharge.
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Transmitral pattern during weaning ventilation before and after levo-
simendan therapy

References
1. Goudelin M et al. ICM 46:1371-1381, 2020
2. Ifigeneia K et al. CRIT CARE RES PRACT Vol 2019 Art ID 7169492:8 

pages,2019
3. Nagueh SF et al. EHJCI 17:1321-60,2016

Fig. 1 (abstract A60). See text for description
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BACKGROUND
Heparin is the drug of choice for anticoagulation during Carotid Endar-
terectomy (CEA) required to minimize dangerous thromboembolic 
events, but in patients with its contraindication, bivalirudin is frequently 
used as a short half-life direct thrombin inhibitor. In the vascular surgi-
cal and endovascular setting the use of the heparin is codified, but there 
are no defined protocols for the management of bivalirudin during open 
surgery. The aim of this case report is to define and evaluate the results 
of TEG guide administration of bivalirudin during these procedures.
CASE PRESENTATION AND TREATMENT
An 87-year-old lady with severe pulmonary hypertension, ASA III, NYHA 
III, allergic to sodium heparin and to low molecular weight heparins, was 
scheduled for an elective CEA, after obtaining the informed consent. 

Approximately 5 months earlier, the same patient underwent percuta-
neous correction of tricuspid regurgitation with TriClip (Abbott) and the 
procedure was successfully completed using bivalirudin for anticoagula-
tion. According to body weight and kidney function, the administration 
of the bolus has been followed by continuous infusion; bivalirudin was 
also diluted in the surgery washing solutions during CEA. Immediately 
before carotid occlusion, bivalirudin was administered as a 60 mg bolus 
followed by a 1,4 mg/Kg/h infusion. Following a team-agreed protocol, 
the infusion rate was modulated according to the value of the Activated 
Clotting Time (ACT), double-checked at close intervals and Thromboe-
lastogram (TEG) before, during and in the hours following the procedure 
(Fig. 1);
(Fig. 2); (Fig. 3). The patient was discharged home in 4 days without sig-
nificant complications. Bivalirudin provided adequate anticoagulation 
and good surgical outcome without any adverse effects in this patient.
DISCUSSION and CONCLUSION
Viscoelastic testing provides a rapid picture of whole blood coagulation 
dynamics and hemostasis that can be reviewed and evaluated bedside. 
So, this experience supports the utility of TEG to guide the administra-
tion of bivalirudin as an alternative to heparin in surgical vascular pro-
cedures. Before, during and after CEA, TEG guided the coagulation state 
of the patient, monitoring the effect of bivalirudin and the function of 
coagulation system components, to ensure the possibility of targeted 
corrective action, in case of hemorrhagic complications, until the end of 
the drug effect.

Informed consent to publish had been obtained
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Fig. 1 (abstract A61). Perioperative Tromboelastogram

Fig. 2 (abstract A61). Bivalirudin and ACT data
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Fig. 3 (abstract A61). TEG Data
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Background
Variation of inferior vena cava (IVC) is used to predict fluid-responsive-
ness, but the IVC visualization with standard sagittal approach (SC, 
subcostal) cannot be always achieved. In such cases, coronal trans-
hepatic (TH) window may offer an alternative, but the interchange-
ability of IVC measurements in SC and TH is not fully established [1, 
2]. Further, artificial intelligence (AI) with automated border detection 
may be of clinical value but it needs validation.
Materials and Methods

We performed a prospective observational validation study in 
mechanically ventilated patients with pressure-controlled mode. 
Informed consent was obtained before the assessment. Primary 
outcome was the IVC distensibility (IVC-DI) in SC and TH imaging, 
with measurements taken both in M-Mode or with AI software 
(Figure 1).
We calculated mean bias, limits of agreement (LoA), and intra-class 
correlation (ICC) coefficient. The study was approved by local ethical 
committee on 21/03/2022 (Reference protocol: 53/2022/PO).
Results
Thirty-three patients were included. Feasibility rate was 87.9% and 
81.8% for SC and TH visualization, respectively. Comparing imag-
ing from the same anatomical site acquired with different modali-
ties (M-Mode vs AI), we found the following IVC-DI differences: 1) 
SC: mean bias -3.1%, LoA [-20.1;13.9], ICC=0.65; 2) TH: mean bias 
-2.0%, LoA [-19.3;15.4], ICC=0.65. When comparing the results 
obtained from the same modality but from different sites (SC vs TH), 
IVC-DI differences were: 3) M-Mode: mean bias 1.1%, LoA [-6.9;9.1], 
ICC=0.54; 4) AI: mean bias 2.0%, LoA [-25.7;29.7], ICC=0.32 (Table 1).
Conclusions
In patients mechanically ventilated, AI software shows good 
accuracy (modest overestimation) and moderate correlation as 
compared to M-mode assessment of IVC-DI, both for SC and TH 
windows. However, precision seems suboptimal with wide LoA. The 
comparison of M-Mode or AI between different sites yields similar 
results but with weaker correlation.
Trial registration: Reference protocol: 53/2022/PO, approved on 
21/03/2022
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Fig. 1 (abstract A62). A: Subcostal view in M-mode; B: Subcostal view with 
AI; C: Trans-hepatic view in M-mode; D: Trans-hepatic view with AI
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Table 1 (abstract A62). Summary of comparisons between meas‑
urement of the inferior vena cava (IVC) in adult patients mechani‑
cally ventilated in pressure control mode

Comparison Variable ICC Mean Bias Lower LOA Upper LOA

95%CI 95%CI 95% CI 95% CI

M-SC AI-SC IVC Min (mm) 0.79; 3.0; -2.1; 8.1;

-0.01 to 0.93 2.0 to 4.0 -3.8 to -0.3 6.3 to 9.8

IVC Max (mm) 0.78; 2.9; -2.3; 8.1;

0.02 to 0.93 1.9 to 3.9 -4.1 to -0.5 6.4 to 9.9

IVC-DI (%) 0.65; -3.1; -20.1; 13.9;

0.27 to 0.83 -6.4 to 0.3 -25.9 to -14.3 8.1 to 19.7

M-TH AI-TH IVC Min (mm) 0.88; 2.4; -0.7; 5.6;

-0.06 to 0.96 1.8 to 3.1 -1.8 to 0.4 4.5 to 6.7

IVC Max (mm) 0.85; 2.5; -0.8; 5.9;

-0.08 to 0.96 1.9 to 3.2 -2.0 to 0.3 4.7 to 7.1

IVC-DI (%) 0.65; -2.0; -19.3; 15.4;

0.25 to 0.84 -5.5 to 1.5 -25.4 to 13.3 9.3 to 21.5

M-SC M-TH IVC Min (mm) 0.74; 1.1; -6.9; 9.1;

0.41 to 0.88 -0.7 to 2.8 -9.9 to -4.0 6.1 to 12.0

IVC Max (mm) 0.69; 1.2; -7.0; 9.5;

0.30 to 0.86 -0.5 to 3.0 -10.0 to -3.9 6.4 to 12.5

IVC-DI (%) 0.54; 0.1; -19.0; 19.3;

-0.09 to 0.80 -4.0 to 4.2 -26.2 to -11.9 12.1 to 26.4

AI-SC AI-TH IVC Min (mm) 0.77; 0.4 -6.9; 7.8;

0.46 to 0.90 -9.9 to -4.9 5.75 to 10.82

IVC Max (mm) 0.76; 0.9 -6.0; 7.8;

0.45 to 0.90 -8.9 to -4.1 5.9 to 10.7

IVC-DI (%) 0.32; 2.0 -25.7; 29.7;

-0.63 to 0.72 -35.4 to -19.3 23.3 to 39.4
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Background
Infective endocarditis (IE) remains a serious and even life-threatening 
disease with substantial morbidity and mortality. IE could have a lot 
of complications such as: central nervous system emboli, heart failure, 
abscess formation and systemic embolization. Moreover, the bacterial 
invasion at the level of periannular valves causes a suffering of tissue 
until necrosis occurs, and subsequent development of an intracardiac 
aorta-to-right atrium fistula (AAF) (1).
The case reports the clinical management and a no-previously 
reported surgical treatment of the AAF and the severe tricuspid valve 
insufficiency caused by IE.
Case report
This case report describes a 25-year-old man with IE, vegetation, per-
foration of noncoronary sinus with AAF with high flow left to right 
shunt and tricuspid valve regurgitation (TVR) first detected by tran-
sthoracic echography and after by transesophageal echography (TEE). 
We describe the clinical management and a no-previously reported 
surgical treatment of the AAF and the severe tricuspid valve insuf-
ficiency caused by IE. The patient was anesthetized with intravenous 
anesthesia. Cardiopulmonary bypass was started with selective dou-
ble cava cannulation and return to the ascending aorta. After aortic 
cross clamp, a transverse aortotomy was performed. Myocardial pro-
tection was achieved and the aorta to right atrium fistula was found in 

the lower portion of the non-coronary Valsalva sinus and was closed 
with three interrupted U type prolene sutures passed over autolo-
gous pericardial patches. The tricuspid valve was severely damaged 
by the infective endocarditis, with lack of more than half of the ante-
rior leaflet, that was reconstructed by the mean of a large autologous 
untreated pericardial patch followed by insertion of a single goretex 
chordae. At the end, a bicuspidalization was performed to improve the 
leaftes coaptation.
A last TEE was performed, before patient discharge, reporting a mild 
TVR and a minimal residual aortic-right atrium shunt. Patient is clini-
cally improved post-operatively and laboratories data and radiological 
exams were normal.
Conclusion
AAF is a rare but very serious complication of IE and predicts a higher 
mortality. Patients who were treated conservatively had a higher mor-
tality than those underwent surgery or percutaneous closure (53% vs. 
12% vs. 3%, p0 <=0,00001). Thus, the in-hospital survival for percuta-
neous, surgical, and medically managed patients was 97%,88%, and 
46% respectively (p=< 0,00001) (2). we reported this case presenta-
tion to describe for the first time the successfully surgical treatment 
with a never described surgical technic, combining the fistula closure 
and the tricuspid valve repair. This surgical approach, the contribu-
tion of Transesophageal echography to the diagnosis and follow-up 
together with antibiotic therapy could improve prognosis.

Written informed consent was obtained from the patient for publica-
tion of this case report and accompanying images.
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Fig. 1 (abstract A63). Preoperative and postoperative TEE
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Background
Cardiopathic patients are characterized by chronic inflammation. Car-
diac surgery and cardiopulmonary bypass (CBP) cause hyperinflamma-
tion with postoperative multiorgan dysfunction and sepsis, which are 
more common in this surgical setting. The CytoSorb adsorber can bind 
to a wide range of inflammatory mediators and molecules and the 
removal of these substances is concentration-dependent. Therefore, 
the efficiency of cytokines removal rises when their level increases.
Materials and methods
After informed consent, we enrolled 18 patients who underwent car-
diac surgery at Cardiac Surgery Department of ‘Policlinico di Bari’ from 
January 2020 to August 2022. Among these patients only 9 of them 
received intraoperative haemoadsorption with CytoSorb during CPB. 
The two groups (CPB with haemoadsorption or CytoSorb group and 
CPB without haemoadsorption or control group) were homogeneous 
in age, medical history and kind of surgery. We analyzed these perio-
perative data: inflammation markers, platelet count, serum lactate, 
length of stay and outcome.
Results
Inflammation markers (C-reactive protein, procalcitonin and prese-
psin), platelet count at admission and discharge, serum lactate lev-
els, length of stay and outcome were comparable between the two 
groups, with no statistically significant difference. In patients who did 
not receive heart transplantation (4 in CytoSorb group and 4 in control 
group), the increase of mean value of C-reactive protein (CRP) from 
the early postoperative phase to the first postoperative day (deltaCRP) 
is lower in the CytoSorb group compared to the control one and this 
difference reached statistically significance (p Value 0,023).
Conclusions
This study confirms what the most recent literature reports [1]. Although 
there is not a statistically significant difference between the two groups 
in examined data, the statically significance of deltaCRP between the 
two groups related to the not heart transplanted patients has a great 
interest. CytoSorb provides a concentration-dependent removal. Hence, 
the highest removal efficiency is given at the highest concentration 
of cytokines. This explains our finding in deltaCRP in not transplanted 
patients who are characterized by a perioperative systemic hyperinflam-
mation in contrast to transplanted patients in which systemic hyperin-
flammation is lowered by immunosuppressive therapies. Consequently, 
the use of CytoSorb in cardiac surgery might prevent or significantly 
reduce systemic inflammation due to CBP, thanks to its broad adsorp-
tion spectrum. Further studies on a larger number of patients are 
needed to better evaluate CytoSorb efficiency in preventing complica-
tions of sepsis in critical patients. Although our results are not statisti-
cally significant, they might suggest an interesting field of application of 
CytoSorb in organ perfusion during cardiac transplantation.
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Background
Carotid body paraganglioma (CBP) is a rare non-chromaffin neoplasm 
with an incidence of 1-2 per 100,000 population. The finding of this neo-
plasm is greater in women and the 5-7% are revealed to be malignant 
[1]. The anaesthetic management during surgical removal is complex 

and aimed at managing hemodynamic complications due to tumour 
manipulation, secretion of catecholamines and surgical injury of cranial 
nerves. The main objective of anaesthesia is to ensure hemodynamic 
stability, optimise cerebral perfusion and facilitate surgeon’s work.
Case report
A 69-year-old male patient was hospitalised in March 2023 with a 
diagnosis of left CBP (Shamblin classification 2), history of hyperten-
sion, smoke (about 20 sigs/day) and COPD. At the time of admission, a 
total body TC angiography was performed which showed the left CBP 
measuring 26x19x31 mm (Figure 1).
After an initial failure in embolization of the branches supplying the 
tumour, open surgery was planned by a multidisciplinary team by 
evaluating general anaesthesia with a reduced intake of hypnoseda-
tive drugs and opioids in association with ultrasound-guided super-
ficial cervical plexus block. In the operating room, continuous EEG 
monitoring, Bispectral index (BIS) monitoring, invasive arterial pres-
sure monitoring, SpO2, heart rate, body temperature, diuresis were 
guaranteed. Induction of anaesthesia was achieved with intravenous 
administration of midazolam 0.01mg/kg, fentanyl 1.5mcg/kg, atro-
pine 0.1mg/kg and ketamine 0.7mg/kg. Mio-resolution was obtained 
with 0.6mg/kg of rocuronium. Anesthesiological maintenance was 
ensured by continuous infusion of ketamine at 0.35mg/kg/h and sevo-
flurane with a MAC=0.5. Following orotracheal intubation with a 7.5 
mm diameter tube, the block of the superficial cervical plexus was 
performed with ultrasound guidance. Ropivacaine 0.5% (15ml) was 
injected in combination with dexamethasone 4mg as an adjuvant. 
The intervention lasted 180 minutes. There were no drug-induced 
EEG changes or burst suppression with BIS values between 55 and 
60. No hemodynamically relevant changes were detected. It was not 
necessary to administer vasopressors. Post-operative pain was absent 
with NRS=0 at T0 (1 hour post surgery) and NRS=3 at 12 hours (post 
surgery). The patient was discharged within two days post surgery 
without complications. All the data presented were collected after 
acquiring the patient’s written consent and in accordance with the 
Declaration of Helsinki.
Conclusion
Loco regional anaesthesia for intraoperative and post-operative pain 
management and ketamine continuous infusion acting on NMDA 
receptors may offer a great hemodynamic support in anesthesiologi-
cal management of surgical removal of CBP not causing burst sup-
pression in EEG monitoring in continous the cerebral activity douring 
the surgical phases and detecting promptly brain damages related to 
the surgical procedure.
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Fig. 1 (abstract A65). See text for description
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Background
Adequate post-operative analgesia also after minimally invasive cardiac 
surgery is fundamental to reduce post-operative pain and associated 
complications like hemodynamic instability, arrhythmias, late ventilator 
weaning, pulmonary infections, and long-lasting hospital stay.
Among the myofascial blocks, the ESP-block promises to achieve an effective 
thoracic pain control – compared with post-operative systemic use of opioids 
– through the deposit of local anesthetic in myofascial plane between erector 
spinae muscle and thoracic transverse processes (Fig. 1; informed consent to 
publish data and images had been obtained for all patient).
This study compares ESP-block versus post-operative intravenous anal-
gesia to control pain more effectively after minimally invasive cardiac 
surgery.
Materials and methods
Twenty patients of either sex, undergoing elective minimally invasive 
cardiac surgery (coronary artery bypass or valve repair/replacement) 
receiving the same pharmacological treatment intraoperatively, were 
randomly assigned to Group A (ESP-Block) or Group B (post-operative 
intravenous analgesia).
Group A received mono-lateral, single shot ESP block, using ropivacaine 
0.375% plus dexamethasone 4 mg before anesthesia induction between 
T5-T6 transverse processes (Fig. 2) while Group B received post-operative 
intravenous analgesia (tramadol 400 mg/24 hours).
The primary goal of the study was to evaluate differences between ESP-
block group and intravenous analgesia group in post-operative pain 
control at rest and during motion using Numerical Rating Scale (NRS) 
after minimally invasive cardiac surgery.
Statistical analysis was performed using the independent Student’s T 
test considering P<0.05 as statistically significant.
Results
NRS score was evaluated considering 0, 3, 6, 9, 12, 24 hours after extuba-
tion in both groups at rest and during motion (Table 1-2).
The mean NRS score resulted smaller in Group A and was lower than 4 in 
both groups (except for the 9th hour post extubation in Group A and 6th 
hour in Group B). Nevertheless, the NRS score resulted statistically signifi-
cant only from 6th to 12th hour after extubation, during which ESP block 
resulted more effective than intravenous analgesia.
In the previous (from 0 to 6th hour) and subsequent hours (from 12th to 
24th hour), lower NRS means were registered for Group A even if with no 
statistical significance.
Furthermore, the first rescue analgesia was requested after 9 hours in 
Group A and 6 hours in group B.

Conclusion
The ESP block is easy to perform and provide an immediate superior 
pain control in comparison with intravenous post-operative analgesia 
and allows to reduce post-operative opioid consumption and possible 
related complications after minimally invasive cardiac surgery.

Fig. 1 (abstract A66). Anatomical landmarks to perform ESP-Block

Fig. 2 (abstract A66). Sonographic anatomy of muscles: trapezius, 
rhomboid and erector spinae, with transverse process (TP) and paraver-
tebral space (PVS)
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Table 1 (abstract A66). Numeric Rating Scale comparison between 
two groups at rest with p‑value (T‑student test)

ESP BLOCK INTRAVENOUS

ANALGESIA

Mean ± DS Mean  ± DS p-value

At rest At rest

Post-extubation 1.8 ± 1.03 2.6 ± 0.96 0.09

3 hrs later 2.3 ± 0.9 3 ±0.81 0.09

6 hrs later 2.4 ± 1.77 4.5 ± 2.17 0.029

9 hrs later 4.2 ± 2.39 1.9 ± 1.7 0.025

12 hrs later 3.2 ± 2.4 0.8 ± 0.13 0.014

24 hrs later 0.2 ± 0.4 0.4 ± 0.7 0.45

Table 2 (abstract A66). Numeric Rating Scale comparison between 
two groups during motion with p‑value (T‑student test)

ESP BLOCK INTRAVENOUS

ANALGESIA

Mean ± DS Mean  ± DS p-value

During motion During motion

Post-extubation 2.5 ± 1.5 3.3 ± 1.15 0.214

3 hrs later 2.3 ± 0.94 3.4 ± 1.24 0.09

6 hrs later 2.4 ± 1.77 4.5 ± 2.17 0.029

9 hrs later 4.4 ± 2.5 1.9 ± 1.7 0.020

12 hrs later 2.8 ± 2.14 0.8 ± 0.13 0.021

24 hrs later 0.2 ± 0.4 0.4 ± 0.7 0.45
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Background
Rendu-Osler-Weber syndrome or Hereditary hemorrhagic telangiec-
tasia (HHT) is an autosomal dominant genetic disorder determining 
alterations in vascular structures. Clinical features are represented typ-
ically by recurrent epistaxis and telangiectasis of the nasal and buccal 
mucosa, tongue, and lips. Arteriovenous malformations (AVMs) could 
be localized in the cerebral, pulmonary, gastrointestinal, and hepatic 
circulations leading to severe complications (1). Coagulative disorders 
and acquired von Willebrand disease could be present and related 
with the recurrent and chronic bleeding but also with aortic valve ste-
nosis and AVMs. High cardiac output heart failure can manifest due to 
the combination of large pulmonary AVMs and/or hepatic AVMs and 

chronic anemia (2). Given the high hemorrhagic risk as perioperative 
complication in cardiothoracic surgery, this kind of procedures in HHT 
patients could represent a difficult challenge.
The case report has been managed at a University Hospital and this 
work has been reported in line with SCARE 2020 criteria (3).
Case report
A 71-year-old male with HHT came to hospital for chest pain and the 
ECG showed NSTEMI. Coronorographic studies revealed critical ste-
nosis of left anterior descending artery and Diagonal artery for which 
surgical procedure was required. The patient presented active nasal 
bleeding the day of the procedure treated with nasal packing prior 
to surgery. Given the high hemorrhagic risk, prevention of coagula-
tion disorders after CPB was a priority. On pump CABG x two was per-
formed and the careful management with viscoelastic tests combined 
with the goal-directed transfusions lead to a good outcome and both 
the surgery and the postoperative period in ICU were uneventful. Fur-
ther hospitalization was complicated by lung infection, which was 
treated with antibiotic therapy and the patient was discharged from 
the hospital after fourty days.
Conclusion
HHT is a condition related to higher postoperative bleeding risk after 
cardiac surgery. Management of these patients should be done with 
a multidisciplinary team discussion and planning to opimise patient’s 
conditions prior to surgery. Diagnostic tools like CT scan it is sug-
gested to investigate on the presence of AVMs.. During surgery it is 
fundamental to be guided by point of care systems like viscoelastic 
tests (ROTEM) to reduce the risk of postoperative bleeding.
Written informed consent was obtained from the patient for publica-
tion of this case report and accompanying images. A copy of the writ-
ten consent is available for review by the Editor-in-Chief of this journal 
on request.
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Background
The prediction of the increase of the stroke volume (SV) after volume 
expansion (preload dependency) has been widely studied, neverthe-
less, it is demonstrated that an increase in cardiac output will not 
always produce an increase in mean arterial pressure (MAP) [1].
Dynamic arterial elastance (Eadyn), stated as the ratio between Pulse 
Pressure Variation (PPV) and Stroke Volume Variation (SVV), was pro-
posed as a marker of ventricular-arterial coupling [2] and could be 
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employed to predict the response of mean arterial pressure to volume 
expansion in hypotensive and preload-dependent patients. A math-
ematical coupling between PPV and SVV was postulated when the 
measure of the two variables comes from the same origin (pulse wave 
analysis), the present study aimed to test the lack of this autocorrela-
tion in patients undergoing vascular surgery.
Materials and methods
A prospective observational study on fluid-responder patients under-
gone aortic surgery was conducted; in accordance with the Declara-
tion of Helsinki and approved by the “Comitato Etico Interaziendale 
della Provincia di Messina” (PN125-21-29/09/2021). Written informed 
consent was obtained from all participants before enrollment. Hemo-
dynamic parameters were simultaneously recorded from pulse wave 
analysis (FloTrac Sensor, Edwards Lifesciences) and bioreactance 
(NICOM, Cheetah Medical). EaDyn values were calculated using PPV 
from the arterial line and SVV from the arterial line (FloTrac) or from 
bioreactance (NICOM). The Bland-Altmann plot and non-parametric 
statistical test were used to evaluate any difference between EaDyn.
Results
21 patients were recruited; one patient was excluded because of aortic 
stenosis. 42 fluid challenges have been carried out in 20 patients; 25 
of these fluid tests showed a preload dependency, and, in 14 of these, 
the increase of MAP was observed (table 1).
The mean EaDyn calculated from FloTrac only and the EaDyn from 
NICOM didn’t show any statistical difference (0.83±0.37 vs 0.75±0.33 
p=0.16) (figure 1).
The Bland and Altmann plot between the two methods showed a 
mean bias of 0.09 and the limits of agreements between 0.50 and 0.69 
(figure 2).
The predictive significance of Eadyn is preserved in both measurement 
systems: in MAP Responders is always higher than 0.8, which is consid-
ered a cut-off of optimal ventricular-arterial coupling [3] (figure 3).
Conclusions
In the computing of Eadyn, mathematical coupling between PPV and 
SVV detected from the same arterial wave signal can be probably ruled 
out: the value of Eadyn preserved its ability to predict MAP increasing 
after fluid challenge. Therefore, Dynamic Arterial Elastance can be eas-
ily calculated in the operating room from only an arterial signal.
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Table 1 (abstract A68). Fluid‑responders patients characteristics.

Number of Patients 17
Sex 16M/1F
Mean age (SD) 70.4 (7.4)
Hypertension (n. of cases and %) 7 (41.1%)
Dyslipidemia(n. of cases and %) 8 (47%)
Diabetes Mellitus (n. of cases and %) 7 (7.4%)
Kidney failure (n. of cases and %) 2 (11.7%)
Inotropic, vasodilators, beta-blockers agents therapy (n. 

of cases and %)
7 (7.4%)

Atrial fibrillation (n. of cases and %) 2 (11.7%)

Fig. 1 (abstract A68). BoxPlot chart. In blue the distribution of Dynamic 
Arterial values in which PPV and SVV are detected by FloTrac, in orange 
the distribution of Dynamic Arterial values in which PPV is monitored by 
FloTrac and SVV is detected with Cheetah Medical. Median values and  1st 
and  3rd percentile

Fig. 2 (abstract A68). Bland and Altmann Plot: Eadyn values are reported 
as points whose coordinates are the mean value between EaDyn FloTrac 
and Eadyn Cheetah at the x-axis and the value of the difference between 
EaDyn FloTrac and Eadyn Cheetah at the ordinates. Values are expressed in 
mean and standard deviation

Fig. 3 (abstract A68). In blue the distributions of Eadyn values in which 
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PPV and SVV are monitored with FloTrac, in orange the distribution of 
Eadyn values in which PPV and SVV are detected by different wave lines. 
The red lines represent the commonly accepted lower bound of Eadyn

A69  
CytoSorb hemoadsorption of rivaroxaban during open heart 
operations in children: a case report
A. Barbaria 1, S. Todaro 2, K. Aiouaz 3, M. Cotza 3, A. Giamberti 4, M. Reali 4, 
M. Ranucci 3, U. Di Dedda 3, T. Aloisio 3
1 Anesthesia and Critical Care, Department of Surgical, Pediatric 
and Diagnostic Sciences, University of Pavia, Pavia, Italy; 2 Anesthesia 
and Critical Care, Department of Pathophysiology and Transplantation, 
University of Milan, Milano, Italy; 3 Department of Cardiothoracic-Vascular 
Anesthesia and Intensive Care, IRCCS Policlinico San Donato, San Donato 
Milanese (Milano), Italy; 4 Department of Congenital Cardiac Surgery, 
IRCCS Policlinico San Donato, San Donato Milanese (Milano), Italy
Correspondence: A. Barbaria
Journal of Anesthesia, Analgesia and Critical Care 2023, 3(Suppl 1):A69

Background
The management of hemostasis during emergency cardiac surgery 
could be an operative challenge because of the higher risk of bleeding 
due to the assumption of DOAC [1]. Recently, extracorporeal hemoad-
sorption of DOAC with CytoSorb has been described as an effective 
method to reduce perioperative bleeding.[2]
Case report
We herein report a case of a 6-year-old boy (weight 20 kg) with a past 
diagnosis of osteogenic sarcoma of the left humerus, treated with 
surgery and chemotherapy. During the follow-up he had the compli-
cation of a deep venous thrombosis (DVT) of the left innominate, sub-
clavian and axillary veins. At first LMWH was introduced (Clexane 2000 
IU bid), then it was switched to rivaroxaban 5 mg bid. Three days later, 
the child was admitted to the pediatrics department with fever, high 
CRP and thrombocytopenia. An echocardiography found a thrombus 
in the right atrium reaching up to the tricuspid valve. A CT scan was 
performed showing the extension of the DVT from the left common 
jugular to the left atrium (Figure 1).
For this reason, the child was transferred at the department of Pedi-
atrics Intensive Care Unit (IRCCS Policlinico San Donato). At the 
admission a new echocardiography showed that the thrombus had 
extended throughout the tricuspid valve into the left ventricle. Labo-
ratory tests reported a significant thrombocytopenia (platelet count 
32.000/uL), an aPTT of 46,1s and a rivaroxaban anti-Xa level of 30 
ng/mL. After a multidisciplinary discussion, the decision to wait until 
24 hours from the last somministration of rivaroxaban was taken. 
The morning after, the child underwent an open-chest intracardiac 
thrombectomy. The decision to mount a CytoSorb haemoadsorber 
into the cardiopulmonary bypass (CBP) circuit was taken, with the aim 
of removing active molecules of rivaroxaban during the CPB time. The 
treatment was associated with a good control of peri-operative bleed-
ing. A single unit of platelets was administered. The point-of-care vis-
coelastic tests after CPB were normal, with no other treatment needed.
In the following days, no bleeding complications were reported. After 
3 days, anticoagulant enoxaparin was introduced. A week later, the 
child was dismissed from the hospital in good physical conditions.
Conclusion
This case provides an example of the utility of CytoSorb hemoadsorp-
tion in an emergency pediatric clinical setting. Even though several case 
reports have been published [5], further research is needed to validate 
this technique on a larger scale in a randomized controlled fashion.
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Fig. 1 (abstract A69). Pre-operative CT scan
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Background
Pleural empyema is a collection of pus in the pleural cavity, most com-
monly secondary to bacterial pneumonia. Pathogens usually involved are 
Streptococci if community-acquired, methicillin-resistant Staphylococcus 
aureus (MRSA), and Pseudomonas if hospital-acquired1. It is associated 
with elevated morbidity and mortality as it can exacerbate acute respira-
tory distress syndrome. Its pathological features with huge airspace cavi-
ties filled with pus make mechanical ventilation challenging as barotrauma 
might portend lethal complications: VV ECMO might apply in this  setting2.
Case report
A 65-year-old man presented to the ED of a peripheral hospital with dysp-
nea, elevated infection markers (WBC 38000/ul, PCR 50 mg/dL, PCT 9 ng/
mL), and severe hypoxemia (PaO2/FiO2 80). The CT scan showed centrilobu-
lar emphysema with massive hydropneumothorax of the right lung (Fig. 1).
Broad-spectrum antibiotics and non-invasive ventilation had been 
immediately started but with little benefit and the patient was referred 
to our Center. Upon admission, the patient was severely dyspnoic and 
hypoxemic: intubation had not been performed envisioning the poten-
tial risks associated with rupture of the airspace cavity. The patient was 
intubated and a chest tube was placed with initial drainage of approxi-
mately 1000 ml of purulent fluid. Despite optimization of mechanical 
ventilation, gas exchange remained poor with associated hemodynamic 
instability, and we decided to implant VV extracorporeal membrane 
oxygenation DualLumenCannula (Avalon 27Fr) in the right internal 
jugular vein under transesophageal echocardiography guidance (Fig. 2).
The initial setting of the VV ECMO was 2800 rpm, 2.8 L/min, and FiO2 
100%-FGF 2 L/min. the patient was immediately started on PSV 10/5/0.4 
and sedation was stopped. After two days, the plural fluid was contami-
nated by Streptococcus constellatus sensible to penicillin. On day 6, we 
gradually reduced ECMO flow and FiO2 until its removal on day 9. The 
CT scan showed persistent consolidation of the right lower lobe with 
clear pleural space and no intraparenchymal cavitation (Fig. 3).
The patient appeared was transferred to another ICU for respiratory 
physiotherapy.
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Conclusion
Pleural empyema due to Strep. Constellatus has unique pathological 
features (huge cavitation occurring in pats with severe baseline pul-
monary disorders) and can lead to severe respiratory failure. VV ECMO, 
in this light, is a valuable option to treat these patients.

Informed consent to publish had been obtained.
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Fig. 1 (abstract A70). Axial CT image shows hydropneumothorax of the right lung 

Fig. 2 (abstract A70). Anteroposterior chest radiograph taken at day 1 after 
VV ECMO, chest tube, ET tube, CVC and Swan-Ganz catheter placement.

Fig. 3 (abstract A70). Axial CT image shows resolution of the hydropneu-
mothorax of the right lung
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Background
Tachyarrhythmias are a common feature in NSTEMI patients admitted to the 
intensive care unit. During hospitalization some patients may experience an 
infectious complication. In the setting of possible sepsis an ultra-selective 
beta-blocker therapy is of the utmost importance to ensure valid hemody-
namics, since it avoids further vasodilation having no beta2 effects. Landio-
lol is an intravenous ultra short-acting beta1-blocker. Its 1-minute onset of 
action determines a rapid heart rate control, and half-life of 4 minutes allows 
an equally rapid recovery if side effects occur [1]. On the other side its highly 
cardioselectivity (beta1/beta2 ratio of 255) results in a minor effect on blood 
pressure compared to other beta-blockers, which is particularly useful in set-
tings where the risk of hypotension is increased. In fact, several observational 
studies reported the efficacy of landiolol to manage and prevent both perio-
perative and sepsis-related tachyarrhythmias [2,3].
Case report
A 77-years-old patient was admitted to the emergency department 
because of weakness and palpitation. On admission to the hospital patient 
was unrensponsive. Measured blood pressure was 80/40 mmHg. The elec-
trocardiogram showed ventricular tachycardia at 150 beats per minute. 
Considering the hemodynamic instability, defibrillation was performed 
with restoration of sinus rhythm and of normal blood pressure values. 
Since the blood gas analysis showed metabolic acidosis with hyperlacta-
cidemia and respiratory failure, patient was intubated. The electrocardio-
gram after defibrillation documented ST elevation in V1 and aVR and an 
echocardiogram showed left ventricular ejection fraction 35% with akine-
sia of the apex and parapical segments. Therefore, an emergency coronary 
angiography was performed showing chronic occlusion of the anterior 
descending artery. Patient underwent a complex revascularization inter-
vention with good angiographic outcome. Since the onset of fever with 
chest x-ray suggesting pneumonia (SOFA score 3), antibiotic therapy was 
started. Two days after hospital admission, the onset of atrial fibrillation 
occured, thus an attempt of electrical cardioversion was made, but with-
out restoration of sinus rhythm. Given the poor heart rate control with 
metoprolol at the maximum hemodynamically tolerated dose and cord-
arone and considering the increased risk of hypotension due to sepsis, an 
ultraselective beta-blocker was chosen, starting landiolol infusion which 
resulted in a further reduction of the heart rate of approximately 16%, with 
similar blood pressure values. Once the acute phase of the sepsis was over, 
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the beta-blocker therapy was progressively reduced by suspending the 
landiolol infusion and switching to oral therapy with bisolprolol.
Conclusion
In our clinical experience rate control with intravenous landiolol proved 
to be safe and effective in patient with NSTEMI and sepsis. Hypotension 
or hemodynamic worsening was not observed.
Patient gave his written consent to the writing of this case report.
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Acute pain
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Rib fractures associated with chest trauma are characterized by signifi-
cant pain. Patients with three or more fractured ribs have an increased 
risk of lung complications. Pain can impair ventilation and the ability 
to eliminate secretions due to difficulty coughing, which can cause 
atelectasis and hypoxia. Analgesic options in chest trauma range from 
systemic analgesia to invasive regional anesthesia techniques. such as 
thoracic epidurals, paravertebral catheters, intercostal nerve blocks 
and blockages of the fascial plane. The aim of the study is to evaluate 
ESP and SAP blocks analgesic efficacy in chest trauma and their ability 
to improve respiratory parameters. Primary endpoints were: changes 
in NRS, change in p|f ratio, possible need for rescue therapy and need 
for oxygen therapy or ventilatory support. Secondary endpoints were 
changes in respiratory mechanics evident on the objective examina-
tion (respiratory rate, heart rate, signs of respiratory fatigue such as 
paradoxical breathing, accessory muscles activation ) and length of 
stay in hospital. Fifteen patients with spontaneous breathing (18 years 
and older) with isolated thoracic trauma associated to rib fractures 
who received a fascial plane chest wall block were evaluated. In all 
patients there was an almost immediate reduction of pain with onset 
around ten minutes after the block; the oxygen flow support generally 
decreased after the procedure, and only in one case it was necessary 
to continue oxygen therapy. From our observation it emerges that 
chest wall anesthetic blocks are safe and effective techniques in the 
treatment of pain related to rib fractures. They have also proven to be 
successful and helpful in improving respiratory parameters and reduc-
ing oxygen support.
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Background
First-degree atrioventricular block (AVB) may lead to complete AVB. We 
present a case in which a complete AVB occurred in a patient with a 
first-degree AVB after performing a bilateral erector spinae plane (ESP) 
block.
A first-degree atrioventricular block (AVB) is defined as the prolon-
gation of the PR interval on an electrocardiogram to more than 200 
msec. Due to various triggers, first-degree AVB may evolve into a 
third-degree AVB. A complete AVB may be triggered by surgical and 
non-surgical vagal stimuli and could also be associated with cardiomy-
opathies, sarcoidosis, amyloidosis, rheumatic fever, infections, endo-
carditis, other conditions and certain drugs. Several cases of complete 
AVB with epidural ropivacaine infusion in patients with a first degree 
AVB have been described in the literature, but none of these describe 
to a progression from a first-degree to a third-degree AVB after an 
erector spinae plane (ESP) block. [1], [2]
We describe a case in which a complete AVB occurred in a patient with 
a first-degree AVB (PR > 0.20s and < 0.30s) after performing a bilateral 
ESP block with ropivacaine
Case report
The case involved a patient in their 80s weighing 75kg who underwent 
laparotomy surgery for gangrenous cholecystitis. This patient had sev-
eral comorbidities, including: arterial hypertension, diabetes mellitus, 
chronic obstructive pulmonary disease (COPD), and a first-degree AVB. 
After surgery, the patient was admitted to the intensive care unit and 
immediately extubated. The patient complained of abdominal pain 
with NRS 8, agitation and tachypnea.
An ultrasound ESP block was performed at T8 level under aseptic con-
ditions. Using an in-plane approach, a 18 G Tuohy needle was inserted 
in a caudal–cephalad direction, until the tip was below the erector 
spinae muscle, as evidenced by visible hydrodissection below the 
muscle plane, and by the injection of a 5 ml normal saline. A 20 G epi-
dural catheter was threaded 4 cm in a cephalad direction. The same 
procedure was performed on the opposite side. A 20 ml bolus dose 
of 0.375% ropivacaine was administered through the catheter after a 
negative blood aspiration.
Pain was assessed using the numerical rating scale (NRS). After 10 min-
utes, the NRS was 0. About 15 minutes after the execution of the ESP 
block, the patient developed a third-degree AVB, without hemody-
namic instability, but which required placing a temporary pacemaker. 
The local anesthetic (LA) administered was less than the toxic dose 
(3mg/kg). [3]
Conclusion
Many studies show that the efficacy of an ESP block is based on the 
anesthetic spreading partly in the paravertebral space and subse-
quently through the intervertebral foramina into epidural space. [4]
Based on our experience, the ESP block likely caused a complete AVB a 
patient with a first degree AVB. The most likely cause of this complete 
AVB is the sympathetic blockade by the LA spread into the epidural 
space. We performed the block at the T8 level, introducing the cath-
eter 4 cm deep and injecting the LA in caudal-cranial direction. Human 
preganglionic sympathetic cardiac neurons originate mainly from the 
T1-T4 or T5 thoracic spinal segments. [5]

Informed consent to publish had been obtained

Chronic pain
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Background
Neck and shoulder pain has a prevalence of 70% in general popu-
lation [1]. The first therapeutic option usually consists in physical 
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manipulation, rest, analgesics, local anaesthetics or botulinum toxin 
injection. Neck pain might be caused by the activation of TrPs, defined 
as “a hypersensitive spot located in a taut band of skeletal muscle which 
stimulation induces referred pain symptoms and motor phenomena” 
[2], mostly found in the upper Trapezius Muscle. Inserting a thin needle 
trough skin in order to reach the TrPs and manipulating it with static 
and dynamic DN technique might release the muscular contraction 
and improve the neck range-of-motion (ROM). When a TrPs is reached, 
a local twitch is elicitated to confirm the right position of the needle [3].
Case report
This report describes the case of a 48 years-old caucasian woman 
affected by neck and shoulder pain with medical history of failed 
back-surgery syndrome (L3-L5 arthrodesys). Altough upper-limb 
sensitive-evoked potentials were normal, cervical column MRI-scan 
evidenced C5-C6 osteocondrosys and disc dislocation from C4 to C7 
with conflict zones on the dura mater. The examination of the trape-
zius muscle revealed a strong contracture that evoked pain, reduced 
the ROM and denied resting. The patient referred pain intensity on the 
numerical rating scale (NRS) as 8-9, localized on neck and shoulders, 
albeit in therapy with opioids, cannabinoids, miorelaxants and ster-
oids. In addition to that, she underwent ultrasound-guided local anes-
thetics and steroids perineural injections that led to a brief pain relief. 
Due to poor outcome of conventionl therapy, she underwent bilateral 
DN procedure of the upper trapezius muscle branch. After three days 
from the second treatment, she referred a NRS of 7-8. After eitght 
days, before the third treatment, NRS was 7. TrPs elicitation in each 
treatment was significant and bilateral. In the follow-up visit, after one 
month, the patient referred a NRS of 5, improved ROM and better rest.
Conclusions
DN of the upper-branch of the trapezius muscle can relieve muscular 
contracture and reduce associated pain if conducted with the right 
elicitation of TrPs. ROM could also be improved, thus leading to a bet-
ter quality of life in patients with neck and shoulder pain.

Informed consent to publish had been obtained
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Background
Fibromyalgia (FM) is a highly prevalent chronic pain syndrome that 
affects 2-5% of the population and causes significant morbidity and 
disability. Currently, non-pharmacological treatments have a central 

role. Electroacupuncture (EA) determines an improvement of short-
term pain in FM patients. The objective of this study is to assess long-
term pain relief after EA.
Materials and methods
The present research is a “before-after” retrospective study con-
ducted on 21 adult patients with FM, treated with EA at the Acu-
puncture Clinic of Gemelli Hospital between 12/2020 and 08/2022. 
Patient’s consent was obtained before EA. Patients underwent a cycle 
of 6 EA sessions on a weekly basis. Before and after the EA cycle the 
following questionnaires were administered: NRS, Brief Pain Inven-
tory (BPI), Revised Fibromyalgia Impact Questionnaire (FIQR), Fatigue 
Severity Scale (FSS), Nicholson McBride Resilience Questionnaire 
(NMRQ) and SF-36. Before (T0) and after the last EA session, the FM 
patients underwent 3 follow-up visits, named respectively T1 (within 
7days after the last EA session), T2 (after 30 days) and T3 (90 days).
Results
Patients’ characteristics are presented in Table 1.
After the EA cycle, the NRS, PSS-BPI, PIS-BPI, MH-SF36, RP-SF36 and the 
FIQR Depression subscale (11-points Likert self-assessed scale) showed 
a significant improvement from T0 to T1, but it didn’t persist at T2 and 
T3 (See Graph 1 and 2, T0 vs T1: NRS from 6.5±1.9 to 4.7±2.1, PSS from 
6.2±2.0 to 4.6±2.1, PIS from 7.1±2.0 to 5.4±2.2, MH from 40.0±16.2 
to 49.4±13.9, RP from 6.3±19.4 to 19.1±32.5, Depression from 
6.8±3.3 to 4.6±2.9, p<0.05). Additionally, Anxiety (11-points Likert 
self-assessed scale), showed an implementation after the end of the 
EA treatment, reaching the significance at T3 (See Graph 3, T0 vs T3: 
Anxiety from 5.4±2.4 to 7.2±1.3, p<0.05). Finally, FIQR, FSS and NMRQ 
didn’t change between T0, T1 and T3.
Conclusions
In FM a single cycle of 6 weekly session of EA reduces pain (NRS, PSS-
BPI) and its interference with daily activities (PIS-BPI), thus decreasing 
patients’ role limitations due to physical health problems (RP-SF36). 
Moreover, EA improves emotional well-being (MH-SF36) and dimin-
ishes depression. However, EA-associated health benefits are not 
persistent and decay within 3 months after the end of the EA. This 
phenomenon is associated with an increase of anxiety at T3. There-
fore, EA should not be considered as an isolated treatment, but it is 
valuable within a multimodal approach. Different scoring systems 
are needed to monitor its effects on mid and long term.

Table 1 (abstract A75). See text for description

Patient’s characteristics Mean ± SD, Frequency (%)

Age (y) 52.0± 10.7

BMI (Kg/m2) 25.3± 6.6

Gender F: 19/21 (90.5%)

M: 2/21 (9.5%)

Acupuncture naive 14/21 (66.7.%)

Primary FM 14/21 (66.7%)

FM and autoimmune disease 7/21 (33.3%)

Education Primary and lower secondary (age 
5-13 ys): 5/21 (23.8%)

Upper secondary (age 14-18 ys): 
11/21 (52.4%)

Degree or more(>18ys): 5/21 
(23.8%)

Pain therapy No drugs: 2/21 (9.5%)

1 drug: 10/21 (47.6%)

2 drugs: 5/21 (23.8%)
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Patient’s characteristics Mean ± SD, Frequency (%)

3 or more drugs: 4/21 (19.1%)

Muscle relaxants: 6/21 (28.6%)

Antidepressants: 7/21 (33.3%)

Antiepileptics: 5/21 (23.8%)

Paracetamol: 2/21 (9.5%)

Cox-2 inhibitors: 1/21 (4.8%)

Opioids: 10/21 (47.6%)

 Tapentadol: 5/21 (%)

 Buprenorphine transdermal 
patch: 5/21 (%)

Benzodiazepines: 2/21 (9.5%)

Cannabis: 1/21 (4.8%)

Rescue medications No rescue meds: 10/21 (47.6%)

Paracetamol: 3/21 (14.3%)

Other drug: 10/21 (47.6%)

WPI+SS (T0) 20.3± 5.3

FIQR (T0) 61.6±22.6

Fig. 1 (abstract A75). See text for description

Fig. 2 (abstract A75). See text for description

Fig. 3 (abstract A75). See text for description
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crush injury with pulsed radiofrequency. A case report
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Rationale: The case of a patient with recurrent neuropathic pain 
caused by a forearm crush injury is described in this article. The patient 
provided written informed consent for this case report and its associ-
ated images to be published. The patient was a 45-year-old man who 
visited the Pain Therapy Clinic at Desenzano Hospital. Under ultra-
sound guidance, the patient responded effectively to Pulsed Radiof-
requency (PRF).
Background: With a Numeric Rating Scale (NRS) score of 9, the 
patient complained of neuropathic pain from a crush injury to the 
left forearm. A nerve conduction study/electromyography con-
firmed nerve damage in the forearm. After being caught in a press 
between two glue spreader cylinders during March 2019 with his 
entire forearm up to his elbow, he sustained a crush injury, com-
pressing the muscles, but no fractures. For more than a year, the 
medial side of the left elbow, forearm, and hand suffered tingling 
and piercing pain. His pain was not relieved by oral medication as 
prescribed by his General Practitioner, laser therapy or physical ther-
apy. We performed ultrasound-guided nerve block of ulnar nerve, 
radial nerve and medial cutaneous nerve with injection of 4 cc of 
0.5 % lidocaine. Pain relief surrounding the nerve block was imme-
diately achieved. Because the effect of peripheral nerve block test 
with local anesthetics was found to be positive, we considered per-
forming PRF lesioning on all three nerves.
Methods: Under ultrasound guidance, PRF stimulation of the left ulnar 
nerve, radial nerve, and medial cutaneous nerve of the forearm was 
conducted at the lateral epicondyle level and medial mid-arm. The 
patient felt dysesthesia and a tingling sensation at the nerve’s innerva-
tion region with 0.4 V stimulation. The PRF treatment was performed 
at 45 V for 360 seconds, at 5Hz and 5ms pulsed width, with the tem-
perature of the electrode tips not exceeding 42 °C.
Results: The patient’s pain was entirely relieved with an NRS score of 
1 at the 1-, 3-, 6- and 9-month follow-up examinations. There were no 
adverse side effects.
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Conclusions: The administration of PRF to the medial cutaneous nerve, 
radial nerve, and ulnar nerve of the forearm has been shown to effec-
tively reduce neuropathic pain caused by a forearm crush injury.

Fig. 1 (abstract A76). See text for description
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Neuropathic pain is associated with a functional abnormality of the 
nervous system due to a direct lesion or disease of the somatosen-
sory system. Capsaicin has been used in several clinical settings as a 
topical medication to treat neuropathic pain. We report three cases of 
persistent neuropathic pain who underwent this protocol: three appli-
cations of the capsaicin 8% patch separated by one month.
Written informed consent was obtained from all patient.
Background. Capsaicin has used in several clinical settings as a topical 
medication to treat pain derived from different conditions. It selectively 
stimulates nociceptive neurons and has been widely used to study pain-
related events. It has been demonstrated that capsaicin activates TRPV1 
(the transient receptor potential vanilloid subtype 1). TRPV1 is mainly 
expressed in neuronal cells, as trigeminal nerves and dorsal region gan-
glia. Capsaicin has a selective action on C-polymodal nociceptors, also 
mediated by reactive oxygen species (ROS). High or repeated doses of 
capsaicin induce an initial pain sensation, followed by analgesia. After 
exposure to a high or repeated dose of capsaicin, the TRPV1 receptors 
begin a refractory state commonly termed as desensitization which 
leads to inhibition of receptor function [1]. Some studies indicated 
capsaicin participation in neurotransmission in a TRPV1-independent 

manner. It seems to be able to modulate the synaptic transmission act-
ing through pre- and postsynaptic mechanisms [2].
Cases report. CASE 1, POST HERPETIC NEURALGIA (PHN) (Figure 1): 41 
years-old male patient affected by persistent pain lasting for 1 year, 
due to post herpetic neuralgia involving the area covered by the 
supraorbital nerve. At the cellular level, PHN upregulates the recep-
tors typically associated with pain, such as TRPV1. After the tratment 
the outcome has resulted to a significant reduction of the symptoms: 
the pain relief has maintained, staggered only by sporadic episodes of 
itching.
CASE 2 DEAFFERENTATION (Figure  2): 32 years-old male patient has 
had post-inguinal herniorrhaphy painful consequences due to triple 
neurotomy for 48 months. The clinical outcome at the end of the ther-
apy consists of a reduction of 50% of the initial pain.
CASE 3, CRPS I (complex regional pain syndrome) (Figure 3): 20-years 
old female patient presenting persistent pain in the left ankle in 
CPRS-I consequent to a distorsive trauma. The woman underwent the 
implantation of a perinervous neurostimulator on sural nerve, with 
acceptable control of the pain, but without relief from the vasomotor 
manifestation and the persistence of cutaneous hyperalgesia. After 
the treatment with Capsaicin patch we have detected a reduction of 
the intensity of the pain.
Conclusions: The treatment is effective in reducing the intensity of 
resistant pain, and it consists of a valid therapy for the treatment of the 
chronic neuropathic pain.
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Fig. 1 (abstract A77). See text for description

Fig. 2 (abstract A77). See text for description
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Fig. 3 (abstract A77). See text for description
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Background: Medical applications of therapeutic cannabis encom-
pass a broad range of conditions. Several studies have shown that the 
active compounds in cannabis possesses analgesic, anti-inflammatory 
and neuroprotective properties, making them valuable options for 
patients with chronic pain or neurodegenerative disorders[1-4].
We retrospectively reviewed the surrounding realities of medical canna-
bis prescriptions at Pain Center of Policlinico Agostino Gemelli in Rome.
Case Description: Between 2017 and 2023, 169 patients have been 
treated for chronic pain adding medical cannabis in the therapeu-
tic scheme. According to our protocol, after a positive agreement, 
psychological status is assessed and a written informed consent is 
acquired. Pain therapist sets the most suitable treatment plan for the 
patients and books the first follow up control after 1 month, and then 
at 2 months intervals, integrated with frequent mail connections and 
telephone calls. Several formulations with different contents of Tet-
rahydrocannabinol (THC) and Cannabidiol (CBD) were prescribed dur-
ing the observational period (Fig. 1) (Tab.1).
The hospital pharmacy, according the regional procedure, communi-
cates the individual code to the external supplying pharmacy, where 
the patient may collect the personalized medication.
121 patients went at follow up regularly and followed the prescription 
without any trouble. Forty eight patients (28%) drop out to follow-up: 6 
due to inefficacy, 7 due to intolerance, and 4 due to psychiatric indications.
The retrospective analysis showed that many obstacles may negatively 
affect the regular cannabis administration, not allowing an adequate 
evaluation about its therapeutic effectiveness. Temporary discontinu-
ation or delay in prescriptions occurred. Inadequate supplies through 
international allowed channels as well as insufficient production at 
national level or inadequate support by local pharmacies led us to 
adequate the therapy basing ourselves to the disposable medications.
Conclusion:
A preliminary analysis of the collected data show how the issue of 
efficacy and adherence to therapy with medical cannabis has multi-
ple causes, not all related to patient behavior. Availability of different 
formulations is crucial for defining a tailored therapy, balancing the 
effects of THC e CBD and allowing personalized and not fixed scheme 
of administration. Unfortunately, frequent lacking in sourcing nega-
tively affected these therapeutic choices, not least the recent Covid 
pandemic. Our report describes an integrated care pathway providing 
a safe and effective system looking after patients on cannabis therapy. 

The tight follow up allowed us to identify therapy discontinuations 
and possibly to avoid misconducts.
Despite the progress made in therapeutic cannabis integration, acces-
sibility remains an open issue. Improving supplies and connection 
framework between sourcing services and hospitals will definitely 
guarantee a better service for these patients.
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Fig. 1 (abstract A78). First diagnosis leading to Cannabis treatment

Table 1 (abstract A78). Types of used formulations with respective 
content of Delta‑9‑tetrahydrocannabinol (THC) and Cannabidiol 
( C B D ) [ 6 ] .
Phytocannabinoid 

variety
THC content CBD content Patients in 

therapy (1°pre-
scription)

Bedrocan >19% <1% 102
Bediol >6% 7.50% 14
Bedica >14% <1% 11
Bedrolite <1% 9% 7
FM-2 5-8% 7,5-12% 4
Pedanios 22-1 22% <1% 10
Farmalabor >15% <1% 21

FM (Farmaceutico militare); THC (tetrahydrocannabinol); CBD (cannabidiol)

Oncologic pain and palliative care
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BACKGROUND
Malnutrition is a state of imbalance between intake of nutrients and 
energy and body’s demand to maintain homeostasis [1].
PreMio observational study, conducted between 2012 and 2014 in 
Italy, indicates that 42.2 % of cancer patients are at risk of malnutri-
tion already at the first oncological visit, with a higher percentage for 
gastro-oesophageal cancer cases [2].
Malnutrition tends to worsen with side effects of radio-chemotherapy, 
especially when they affect the integrity of the mucosa, such as oral 
candidiasis (common to use local miconazole, which reduces systemic 
side effects and increases patient compliance [3]. Furthermore, the 
combination of oral nutritional supplements with the administration of 
megestrol acetate, the only drug in Europe indicated for the treatment 
of anorexia and weight loss secondary to neoplasia, stimulates appetite 
in patients with lung cancer and improves their general condition.
MATERIALS, METHODS AND RESULTS
Il giardino dei Girasoli located in Eboli (SA) is the only Hospice in Italy to 
have a N.A.D. (Home Artificial Nutrition) center in its structure, this has 
allowed us to carry out nutritional screening in the early stages of the dis-
ease thus associating early nutritional modifications (simultaneous care) 
with first line oncological treatments. From 2019 to 2022 we enrolled 
145 patients and we treated all side effects pre and during chemo with 
miconazole for candidiasis, local administration of mucoadhesive tablets 
that allow slow-release over 24 hours. We administered megastrole to 52 
patients, for 72 patients we also treated pain either with cannabis alone 
or in association with oxycodone+naloxone or oxycodone+ paraceta-
mole, for all of them we ensured a caloric intake of 2500 calories/day also 
through breaks, we noted in all of them almost complete recovery of lost 
weight except in 9 patients who, however, already had secondarisms.
CONCLUSIONS
As our results show, it is extremely useful to know the nutritional 
status of the patient before first-line chemo-radiotherapy treatment 
starts, nutritional status may affect tolerance of chemotherapy and 
radiotherapy as well as the survival of the patient.

Authors have no conflict of interest.
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Italy.
Background. Cytosorb (CytoSorbents Corporation, Monmouth Junction, 
USA) is a hemoadsorption device capable of removing molecules up to 60 

kda. Cytosorb was mainly used in septic shock to capture cytokines respon-
sible for hyperinflammation. The device is also effective in the removal 
of bilirubin, bile acids, myoglobin and other toxins, but is never used in 
patients undergoing liver transplantation (LT) with severe graft dysfunction.
Material and methods. The CytoSorb filter was placed in series on a 
hemofiltration machine (Gambro Prismaflex Illinois, USA) with a dedi-
cated set of hemoperfusion lines. Patients received two treatments, 
each lasting 20 consecutive hours with a 4-hour break, without the 
use of anticoagulant therapy. Biochemical, blood and standard coagu-
lation tests were performed at the beginning and end of each treat-
ment. Informed consent was obtained from the patient or relatives.
Results. Three patients admitted to our Surgical Intensive Care Unit 
(SICU) following LT from deceased donor were treated with Contin-
uos-Veno-Venous Hemofiltration-CVVH and Cytosorb.
Case 1: 49-year-old male, Body Mass Index-BMI 23.2, affected by pri-
mary sclerosing cholangitis, Model for End-Stage Liver Disease-MELD 
22, Simplified Acute Physiology (SAPS) II 35. In the postoperative (PO) 
the patient developed Acute Kidney Injury-AKI and hyperbilirubine-
mia, which were treated on 5th day with CVVH-Cytosorb. The patient 
was discharged from the SICU on the 9th PO day.
Case 2: 50-year-old male, BMI 21.9, affected by hepatocarcinoma on liver cir-
rhosis HCV related, MELD 15, SAPSII 42. In the immediate PO period, there 
was no sign of initial functional recovery of the graft (elevated transami-
nases, no bile production, coma state) and additionally the patient devel-
oped AKI. A diagnosis of primary nonfunction was made and he was placed 
on the urgent re-LT list. While awaiting surgical procedure, the patient 
underwent two treatments CVVH-Cytosorb and the 4th PO day was suc-
cessfully re-LT. He was discharged from the SICU on the 13th PO day.
Case3: 58-year-old male, BMI 26.9, suffering from alcoholic liver cirrho-
sis and hepatocarcinoma, MELD 16, SAPSII 27. On the 7th PO day, the 
patient developed severe hyperbilirubinemia (histological examina-
tion: severe canicular cholestasis) and AKI. CVVH-Cytosorb treatment 
was started and on the 17th PO day he was discharged from SICU.
In the Table 1 are reported the biochemical parameters of each patient 
at the beginning of the first treatment and at the end of the second 
extracorporeal treatment.
Conclusions: Cytosorb markedly reduced serum bilirubin and ammonia. 
In patients who need hemodialytic treatment for AKI the use of Cyto-
sorb does not increase the risks arising from extracorporeal therapy. Fur-
ther studies are needed to determine whether Cytosorb is effective as a 
bridge to graft recovery or to support the patient toward re-LT.
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Table 1 (abstract A80). Biochemical parameters of patients at the 
beginning and end of extracorporeal treatments

Abbreviations: T Bil total bilirubin, C Bil conjugated bilirubin, PLT platelet count, 
Hb hemoglobin, INR International Normalized Ratio, aPTT activated partial 
thromboplastin time, AST aspartate aminotransferase, ALT alanine aminotransferose
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Background. Intensive Care Unit Acquired Weakness (ICUAW) syn-
drome is characterized by the onset of neuromuscular weakness 
with no plausible causes other than critical illness [1]. ICUAW is rarely 
reported in patients undergoing liver transplantation (LT) [2]. Despite 
the difficulty of diagnosis due to confounding factors such as diabe-
tes, multiple organ failure or sepsis, its early identification and treat-
ment are essential to improve functional recovery and avoid other 
complications.
Methods and Materials. All patients admitted to the Intensive Care 
Unit (ICU) after LT surgery who developed severe limb weakness 
have been analyzed. Electromyography (EMG) and nerve conduction 
studies (NCS) have been used for the diagnosis of ICUAW. Fibrillation 
potentials at EMG on the deltoid, brachial and rectus femoris muscles, 
absence of sensitive potential on sural nerve, and absence of motor 
response to direct stimulation of median nerve in NCS indicated 
ICUAW. Informed consent was obtained from patients.
Results. Between January 2017 and January 2023, 197 patients under-
went LT from deceased donor at Fondazione Policlinico Universitario 
A. Gemelli IRCCS Rome. Sixteen of them showed limb weakness. The 
electrophysiological diagnosis of ICUAW was made in six patients, in 
the remaining ten patients only muscle deconditioning was found. 
Clinical and surgical characteristics are reported in Table  1. Patients 
developed ICUAW 9±4 days after LT. Patients’ age was 46.5±17 years, 
Body Mass Index 27±5.7, Model for End stage Liver Disease (MELD) 
36.5 ± 4.7, Simplified Acute Physiology Score (SAPS) II 60±11, length 
of surgery 10.1 ± 2.7 hours.
Intraoperative transfusions were: Red Blood Cells 16.7 ± 10.7 units, 
fresh frozen plasma 10.8 ±6.9 units, and platelets 3.5±3.2 units. ICU 
length of stay (LOS) was 33.7±26.5 days, and duration of mechani-
cal ventilation (MV) 175.5±86.7 hours. Two patients were tracheos-
tomized, and 2 patients were re-transplanted for primary nonfunction 
(PNF) of the graft. All patients developed Acute Kidney Injury treated 
with continuous veno-venous hemofiltration (CVVH) and contracted 
infections as reported in Table 1. No patient was diagnosed with graft 
rejection. We treated ICAW with Nicetile 500 mg im twice a day, Thia-
mine im 100 mg once a day, group B vitamins 1 bottle once a day and 
intense physiotherapy. All patients had good clinical recovery and are 
alive 90 days after LT.
Conclusion. ICUAW is rarely reported after LT. In our series early elec-
trophysiological diagnosis, prompt medical therapy, intense daily 
rehabilitation, glycemic control, strict monitoring and treatment of 
infections could improve patients’ prognosis.
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Table 1 (abstract A81). Characteristics of patients affected by 
Intensive Care Unit Acquired Weakness (ICUAW)

Parameters Pt 1 Pt 2 Pt 3 Pt 4 Pt 5 Pt 6

Age (y) 64 56 58 38 17 46

Gender (M/F) M M F F M M

Body Mass Index 26,6 22,2 34,2 33,5 20,5 25

Hyperglycemia Yes Yes Yes Yes Yes Yes

MELD score 30 38 40 40 40 31

D-MELD 810 912 3105 3160 1062 2139

SAPS II score 46 76 49 60 67 67

Etiology:

 Alchool No Yes No Yes No No

 Virus No Yes No No No No

 Hepatocarci-
noma

No Yes No No No No

 Other Cryptoge-
netic

- Polycys-
tosis

- Cryptoge-
netic

Trauma

ICU stay before 
LT (d)

0 4 5 9 6 13

PNF No Yes Yes No No No

Lenght of surgery 
(h)

11,5 6 9 14 11 9

Duration of 
MV (h)

168 75 144 336 150 180

Tracheostomy Yes No No No No Yes

RBC U IO 36 18 19 11 10 6

FFP U IO 23 14 8 5 10 5

PLT U IO 9 5 3 2 2 0

Norepinephrine Yes Yes Yes Yes Yes Yes

Mycophenolate Yes Yes Yes Yes Yes Yes

Tacrolimus Yes Yes Yes Yes Yes Yes

Corticosteroids Yes Yes Yes Yes Yes Yes

Serum CPK (U/L) 74 113 239 < 15 2000 80

Rejection No No No No No No

Infection site Blood Blood+ 
BAL

Blood Urine Blood+BAL Blood+ 
Ascites

ICUAW (days 
post LT)

14 8 8 8 3 13

ICUAW recovery Yes Yes Yes Yes Yes Yes

Pre-LT CVVH No Yes No Yes Yes Yes

Post-LT CVVH Yes Yes Yes Yes Yes Yes

LOS in ICU (d) 79 14 20 20 16 53

LOS in hospital (d) 187 53 68 85 83 177

90 days outcome Alive Alive Alive Alive Alive Alive

Abbreviations: Pt patient, MELD Model for End stage Liver Disease, D-MELD 
Donor age for MELD, SAPS-II Simplified Acute Physiology Score II, LT liver 
transplantation, PNF Primary non function, MV mechanical ventilation, RBC 
U IO intraoperative red blood cells units, FFP U IO intraoperative fresh frozen 
plasma units, PLT U IO intraoperative platelets units, CPK Creatine Kinase, BAL 
Broncho-Alveolar Lavage, PO post operative, CVVH continuous veno-venous 
hemofiltration, LOS length of stay
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Background
Patients undergoing orthotopic liver transplantation (OLT) require 
immunosuppression to prevent graft rejection, raising concerns about 
the risk of postoperative infections, particularly when they are colo-
nized by multi-drug resistant organisms (MDROs). The detailed impact 
of MDRO colonization on postoperative outcomes in liver transplanta-
tion has not yet been fully determined.
Objectives
We examined the postoperative acquisition rate of bacterial infections 
and outcomes in patients who were colonized with MDROs at the time 
of OLT.
Materials and methods
A retrospective analysis was conducted in our center on liver trans-
plant patients between January 2020 and February 2023. The inci-
dence of colonization by MDROs was assessed through surveillance 
swabs performed on the day of OLT. All the patients with ongoing 
systemic infections and undergoing re-OLT were excluded. We com-
pared 3 groups: patients who did not develop infections, patients who 
became infected by the colonizing germ, and patients who developed 
an infection determined by different germs. The study investigated 
the differences among the three groups in Model for End-Stage Liver 
Disease (MELD) score, ICU and in-hospital length of stay (LOS), and in-
hospital mortality. Continuous variables were described using median 
and interquartile range, while categorical variables were presented as 
numbers and percentage of occurrence. We used Kruskal-Wallis test 
as a non-parametric test to compare the medians of the 3 independ-
ent groups. Given the retrospective nature of the analysis, the need 
for obtaining informed consent did not arise. Due to the retrospective 
nature of this study the need for informed consent was waived.
Results
18 of 413 OLT patients were positive for at least one MDRO colonization 
(4.4%): 3 MRSA, 4 MLSb, 8 CTX-M, 4 VRE, 3 CRE. Among the colonized 
patients, 4 (22.2%) developed an infection with isolation of the same 
MDRO during the hospitalization (table 1).
The median ICU stay was homogenous among the groups. Median in-
hospital LOS was comparable for patients who did not develop infections 
and those who became infected with the same MDRO (13.5 vs. 13 days), 
while it was longer (23.5 days) for patients infected by a different patho-
gen, although without reaching statistical significance (table 2, figure 1).

Conclusions
This small preliminary study depicts an image of patients colonized by 
MDROs undergoing OLT in our center. Given the small numbers, the 
study is not designed or powered to draw conclusions on the safety 
and the risks of OLT in colonized patients. A larger randomized trial 
comparing this population with uncolonized patients is needed to 
obtain further results.

Table 1 (abstract A82). Clinical data on liver transplant recipients 
detected to be colonized by MDROs. Other: Infection from a patho‑
gen other than the one of colonization. MRSA: methicillin resist‑
ant staphylococcus aureus, KPC klebsiella pneumoniae carbap‑
enemase, MLSb: Macrolide‑lincosamide‑streptogramin B, CTX‑M 
CefoTaXime‑Munich, VanA/VanB: Vancomycin resistance type A/B, 
OXA‑48: oxacillinase‑48, ICU‑LOS: intensive care uniti length of stay

Age Sex Etiology MELD Coloniza-
tion

Infection ICU 
LOS

Hospital 
LOS

73 M Hepatitis 
C-Virus

13 MRSA Yes (MRSA) 4 14

58 F Hepatitis B-, 
hepatitis 
D-Virus

20 MRSA Yes (MRSA) 5 12

48 F Primary 
Biliary 
Cholan-
gitis

15 KPC, 
MLSb

Yes (KPC) 3 16

45 F Alcohol 
related

9 CTX-M Yes (CTX-M) 7 13

64 M Hepatitis 
C-Virus

6 MLSb No 2 8

24 M Primary 
sclerosing 
cholan-
gitis

20 MLSb No 5 10

59 M Hepatitis 
B-Virus

10 KPC No 7 14

56 F Hepatitis 
B-Virus

8 CTX-M No 6 12

58 M Non-
alcoholic 
Steato-
hepatitis

8 CTX-M No 3 7

50 M Hepatitis 
B-Virus

17 CTX-M No 6 23

70 M Primary 
sclerosing 
cholan-
gitis

12 CTX-M / 
VanA

No 5 14

42 M Primary 
sclerosing 
cholan-
gitis

30 OXA48, 
VanA, 
CTX-M

No 6 26

19 M Primary 
sclerosing 
cholan-
gitis

16 MLSb Yes (other) 3 23

48 M Hepatitis 
B-Virus

7 VanB Yes (other) 5 11

64 M Hepatitis 
C-Virus

24 CTX-M Yes (other) 5 24

52 M Caroli 
disease

9 CTX-M Yes (other) 3 24

62 M Non-
alcoholic 
Steato-
hepatitis

16 MRSA Yes (other 5 46

65 F Hepatitis B-, 
hepatitis 
D-Virus

11 VanB Yes (other) 4 14
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Table 2 (abstract A82). Comparison among the 3 study groups. 
Data are expressed as the median and the interquartile range

Infection from 
MDROs coloni-
zation

No infection Infection by 
different germs

p-value

Age 53 [19] 57 [15.5] 57 [16] 0,995

MELD 14 [6,5] 11 [10,5] 13,5 [7] 0,891

Hospital LOS 13,5 [2.5] 13 [9,5] 23,5 [10] 0,198

ICU LOS 4,5 [2,5] 5,5 [2] 4,5 [2] 0,46

All the patients were discharged, with no in-hospital mortality

Fig. 1 (abstract A82). See text for description
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Background
Carbon monoxide (CO) poisoning is a common and life-threatening 
intoxication potentially leading to delayed neurological sequelae 
(DNS). This study aims to describe incidence, clinical characteristics 
and outcomes of patients with CO poisoning and indications to hyper-
baric oxygen therapy (HBOT).
Materials and Method
This multicentric observational study includes patients with an age 
>18 years old and indications to HBOT due to acute CO poisoning 
entering eastern Piedmont hospitals from September 2022 to May 
2023. At hospital entry and after hyperbaric treatment, clinical varia-
bles, and Pfeiffer’s test were registered. Forty-five-day outcomes were 
evaluated by phone interviews.
Results
Thirty-nine subjects suffered from symptomatic CO poisoning dur-
ing the study period. Nine patients were excluded as underage while 
two for consent withdrawn. One patient, with a past medical history 
of recurrent pneumothorax, resulting in apicectomy and residual bub-
bles, was subjected only to normobaric oxygen therapy after balancing 
risks and benefits.
Patient median age was 54 (44;70) years and 14 (50%) were male. His-
tory of respiratory disease (n=9, 32%) and smoke (n=8, 29%) were the 
most frequent comorbidities. All patients had an accidental poison-
ing due to solid (n=16, 57%) or gas (n=12, 43%) fuel. Fifteen patients 

(54%) showed a grade 4 according to the Italian Society of Diving and 
Hyperbaric Medicine (SIMSI) intoxication scale.
Median CO hemoglobin (COHb) and lactate values were respectively 
24.2% (17-28) and 1.9 (1.1-3.8) mmol/L on admission and 1.3% (0.98-
1.75) and 0.7 (0.5-0.9) mmol/L after HBOT.
Median time of CO exposure was 12 (3-18) hours and the time from 
the referring sites to the hyperbaric facility ranged from 3 to 14 hours. 
Twenty patients (71%) were treated at 2.5 atmosphere absolute pres-
sure (ATA) for 96 min, seven (28%) at 2.8 ATA for 60 min and at 2.5 ATA 
for other 58 min.
Before HBOT, Pfeiffer test was compatible with intact cognitive func-
tion in 20 patients (71%), mild decline in 5 (18%), and severe disfunc-
tion in 3 (11 %). Forty-five days after CO poisoning, Pfeiffer test was 
computed in 20 patients and was compatible with normal cogni-
tive functions in 14 patients (70%) and mild decline in 4 (20%); two 
patients had language barrier, while one not candidate to HBOT devel-
oped DNS within 30 days. Eight patients were lost to follow-up.

Conclusion
Although preliminary, our data show a DNS incidence of 3.5%. Further 
studies are necessary to evaluate the pathophysiological mechanisms 
and the real incidence of DNS.
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Introduction: Historically, a person who passed the age of 65 is consid-
ered elderly. In 2018, the Italian Society of Gerontology and Geriatrics 
proposed a new dynamic definition of seniority, moving the threshold 
to 75 years. The increase in the average age of the Italian population 
has increased the number of patients for whom assessment for suit-
ability and hyperbaric oxygen therapy (HBOT) is required.
Aim: assess in over 75 years old patients indications for HBOT, pre-
existing conditions, feasibility of treatment and adverse events that 
occurred.
Method: Retrospective analysis of data on patients over 75 treated at 
the multi-site hyperbaric chamber of ARNAS Civico-Palermo, during 
the period from April 2021 to May 2023. Each patient was required 
to undergo instrumental assessments (chest X-ray, ECG, echocar-
diograms when deemed necessary, ENT assessment with impedance 
measurement) and laboratory tests (blood count, blood glucose, 
blood electrolytes, azotemia, creatinine) before the start of HBOT. 
They also underwent a clinical evaluation performed by a physician 
specialising in hyperbaric medicine. All patients underwent HBOT 
performed at 2.5 atmospheres absolute (ATA) in adherence to the 
guidelines of the Italian Society of Underwater and Hyperbaric Medi-
cine (SIMSI). The treatments were performed once a day for five days a 
week, total oxygen time for each session of 1 hour. Assessment of vital 
parameters (non-invasive blood pressure, heart rate, transcutaneous 
oxygen saturation, body temperature) was performed at the start and 
end of each HBOT session. Subjects with absolute contraindications to 
HBOT (claustrophobia, previous spontaneous pneumothorax, bullous 
emphysema, recent uncontrolled epileptic seizures, taking specific 
drugs) were excluded from treatment.
Results: From April 2021 to April 2023, our hospital’s hyperbaric centre 
treated 220 patients, the number of patients over 75 enrolled was 32 
(15% of the whole population, of whom 19 were male), the average 
age was 79 years old. A total of 4584 HBOT sessions were delivered 
and the number of sessions performed for this cohort was 955 (20.83% 
of the total). The indications for HBOT and associated pathologies 
found in treated patients are shown in figures 1 and 2 respectively.
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All patients showed a high level of compliance with the treatment 
without complaining of problems during the various sessions they 
underwent with the exception of some sporadic difficulties with the 
compensation (4 times out of a total of 955 sessions). No adverse 
events were observed.
Conclusion: As highlighted by other works 1, we may state that the 
use of rigorous operating protocols, shared with all staff, based on the 
careful evaluation of the mandatory clinical-instrumental investiga-
tions for HBOT to be performed before enrolling the patient, the evalu-
ation of vital parameters before and after each treatment, together 
with clear comprehensive and peaceful communication with the 
patients, are the cornerstones that make HBOT a fundamentally safe 
medical treatment.
I declare toI have collected informed consent from all patients 
recruited.
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Background: current diving physiology postulates that SCUBA divers 
at depth experience arterial blood gas (ABG) levels variations pro-
portional to environmental pressure. A recent systematic review [1] 

demonstrated that arterial partial pressures of oxygen (PaO2) under 
hyperbaric conditions can be predicted from PaO2 measurement at 1 
atmosphere absolute (ATA) assuming a constant arterial/alveolar PO2 
ratio (a:A). However, regarding SCUBA divers, this systematic review 
only retrieved simulated dives. This work describes ABGs obtained for 
the first time in SCUBA divers at depth and aims to verify the validity of 
a:A ratio in predicting PaO2.
Methods: the study was approved by the local ethics committee. After 
placing an arterial cannula on the non-dominant limb [2,3], ABG sam-
ples were obtained at four steps (Figure 1): at surface before the dive 
(A); at depth (-15 m or -42 m) before (B) and after (C) a standardized 
exercise; at surface (D). The underwater exercise consisted of pedaling 
on a submersed bicycle set at 100 W (plus 50 W to move legs under-
water = 150 W total effort) at a rate of 60 rpm for 10 minutes. After 
calculating alveolar PO2 at surface (1 ATA) as previously reported [1], 
the a: A was obtained and used to predict PaO2 at depth. The meas-
ured PaO2 was plotted against the predicted PaO2, using Spearman’s 
rho; a linear regression between measured and predicted PaO2 was 
reported to assess significance of the results, along with the good-
ness-of-fit F test.
Results: 6 subjects performed the dive at -15 m, and other 2 at -42 
m. The PaO2 increased as predicted at both depths, and more at 
-42 than at -15 m (Figure  1), without differences before and after 
the exercise at -15 m (p= 0.519). The a:A calculated from the base-
line ABG obtained before the dives at rest, out of the water, seemed 
to adequately predict the PaO2 in the other conditions (r = 0.939, 
p<0.0001; Figure 2).
Discussion: ABGs have been obtained for the first time in SCUBA divers 
in real underwater conditions, confirming the predicted rise in PaO2. 
Also, the a:A ratio showed to accurately predict the PaO2 at depth; 
however, as showed in the plot (Figure 1) the a:A ratio seems to lose 
accuracy at higher depths and higher partial pressures, as already 
emerged in the previous systematic review. Such results should be 
verified in the future on a wider cohort and possibly during different 
diving conditions (e.g., using closed-circuit rebreathers or breathing 
gas mixtures).

Fig. 1 (abstract A85). See text for description

Fig. 2 (abstract A85). See text for description
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Background: in ICU, prevalence of infection is estimated to be 30% 
worldwide, which is a major cause of morbidity and mortality, 
increased length of hospital stay and hospital costs.1,2
Materials and methods: in our ICU, a bundle to control the spread of 
infections has been adopted:
isolation for 72 hours from time of admission regardless of the type 
of patient; systematic cultures, fundamental to obtain evidences for 
epidemiology, antimicrobial strategies and the control of multidrug-
resistant clusters; hand hygiene, personal protective equipment and 
use of dedicated or disposable equipment; careful monitoring of sani-
tation processes, correct management of linen and disposal of medical 
waste according to company guidelines in order to prevent the spread 
of microorganisms among patients, staff and the environment; health 
personnel dedicated to the single infected patient.3 Many of these 
practices were strictly implemented since the advent of SARS-CoV-2 
in suspected or infected patients; subsequently, through an analysis 
of medical records, culture tests results (2021-2022) of the hospitalized 
patients were evaluated. Data from 2021 and 2022, related to the hospi-
talization hours (hospitalization > 48 h), were compared. To confirm the 
statistical significance of the data obtained, the T-test was calculated.
Results: these data show a statistically significant reduction in the inci-
dence of ICU-related nosocomial infections (18 in 2022 vs 36 in 2021, 
p value < 0,05) following the implementation of these bundles in the 
absence of a statistically significant difference in the total length of hos-
pitalization (1077 days of hospitalization in 2022 vs 1163 days of hospi-
talization in 2021, p value > 0,05) between the years 2021 and 2022.
Conclusions: our experience shows how the strictly maintenance of 
the ICU-bundle practices introduced to fight against Covid-19 pan-
demic, can lead to the reduction of nosocomial infections, even non-
Covid related, in intensive care units.
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Background: pressure-induced skin and soft tissue injuries are the 
result of sustained force on soft tissue typically overlying bony promi-
nences, which leads to hypoxia, ischemia, and eventual necrosis.1 
They are areas of localized damage to the skin and/or underlying tis-
sue, due to pressure alone or pressure in combination with shear 
forces. In more than 90% of cases, the pressure-induced injury was 
not the original cause of admission. The DecubICUs study reported a 

prevalence of 22,8% with an acquired rate of 13.3% in North American 
ICUs.2
Case report: a 55-year-old patient was admitted to our ICU after a long 
hospitalization for cerebral hemorrhage, followed by Covid-19 pneu-
monia. Upon arrival, the patient presented a stage IV sacral pressure 
ulcer, surgically treated with a skin graft that failed. The lesion was 
evaluated through the B-WAT scale and was assigned a score of 49 
pt. After a surgical consultation, the graft was removed and the VAC 
therapy was placed. In addition, a colostomy was performed, which 
allowed to benefit by improving the toileting quality the wound.1 Fol-
lowing VAC therapy, the lesion improved and presented with abun-
dant granulation tissue, achieving a score of 32 pt on the B-WAT scale. 
The lesion was treated with Polyurethane foam and Hydrogel and the 
decubitus was changed every two hours. After surgical consult, we 
were opted for the paraspinal transposition flap technique. 3 With this 
technique, the large sacral defect was reconstructed using single flap.
Conclusions: our case shows that this surgical technique, combined 
with frequent surgical dressings and repositioning every 2 hours, 
allows a good recovery of the wound. Careful nursing care after the 
surgery was required, and allowed the lesion to improve. Following 
these recommendations, the tissue appeared healthy and well vascu-
larized without signs of infection.

Informed consent to publish had been obtained.
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The patient is the victim of a road accident on 25 June 2022 in Basili-
cata. He is transferred by air ambulance to the San Carlo Hospital in 
Potenza. In the Total body CT, among other things, a pelvis fracture is 
reported (pubic symphysis diastasis and fracture of the left iliac wing). 
On the same day, a T Pod is placed in the operating room. After hav-
ing performed a consultation with the orthopedics of Lecce, a special-
ized center for pelvic surgery, the patient is transferred to the CPR 
of Lecce on 4 July 2022. On admission, the patient’s clinical picture 
appears very complex: present shock, hemodynamics sustained by 
amines, hyperpyrexia, significant leukocytosis, PCT, CRP and lactate 
increase (imm 1). A blood sample is then taken for blood culture. A 
whole body CT with contrast medium is performed again, which 
highlights a picture of pulmonary embolism. The resulting color Dop-
pler ultrasound of the lower limbs shows a deep vein thrombosis 
for which a caval filter will then be placed. On 7 July 2022, the blood 
culture of 4 July 2022 was reported: presence of Candida Albicans in 
blood isolates taken from central, peripheral and arterial venous cath-
eters with consequent susceptibility test. After consulting with the 
infectious disease specialist, blood cultures were taken again, Man-
nano was searched for and therapy was started with Caspofungina 
70mg/day after loading dose. On 13 July 2023 the blood culture of 
7 July 2023 was reported where Candida Albicans was isolated in the 
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blood sample from the central vein and the Mannano result was bor-
derline. At the umpteenth TT echocardiographic check, the presence 
of endocarditis confirmed with TE echo was suspected, describing a 
mass of 0,4 cm adherent to the coronary sinus of possible fungal aeti-
ology. Liposomal Amphotericin B 3mg/kg/h is added to Caspofungin. 
The blood culture is then repeated and serum candida antigens 
are monitored. In the following days, the patient’s clinical picture 
improves markedly, the amines to support the hemodynamics are 
suspended, the white blood cells, CRP and PCT normalize and blood 
cultures negative for Candida Albicans are then reported (imm 2). The 
following echocardiographic checks would also be negative. Double 
antifungal therapy is continued for 4 weeks.

Informed consent to publish had been obtained

Fig. 1 (abstract A88). See text for description
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A fifty-nine-years-old female patient came the emercency department 
for fever and dyspnea, after a chest CT scan diagnosis of left pleural 
empyema was done and two pleural drainages on the left side were 
inserted. The patient had a sudden clinical deterioration and she 
was admitted to ICU with diagnosis of septic shock. Comorbidities 
included: arterial hypertension cigarette smoking and history of den-
tal absesses. Patient was sedated and intubated, mechanically venti-
lated with high support and poor gas exchanges. Hemodinamics was 
supported by noradrenaline 0.33 mcg/kg/min and, as not improving, 
after argipressin has been introduced at incremental doses from 0.01 
UI/min to 0.02 UI/min. Renal disfunction occurred requiring hemofil-
tration with anticytokines filters. Targeted antimicrobial therapy was 
started because were positive for central and peripheral line, from 
bronco aspirate and PTC elevated values. All line were changed and 
Meropenem- Vaborbactam – Vancomicina and Cancidas has been 
administered. Five days later slow until wean off of Norepinephrine 
was achieved and 3 days later argipressin weaning off was possible 
too. On the 14th days the patient Blue Rhino percutaneous trache-
ostomy got with Ciaglia Blue Rhino thecnic. After two days cultures 
and PCT were negative. The patient was clinically improved with no 
support requiered. Also the CT chest- abdomen showed mediastinal 

and abdominal abscesses resolution. On the 18th day the patient was 
transferred to the Respiratory HDU.
I authorize the publication of this case report.
Conclusion
The Use of Argipressin in a case of septic shock refractory to amines 
has proved effective in the weaning of inotropes.

Informed consent to publish had been obtained

Fig. 1 (abstract A89). See text for description
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Background
Candidemia is the most frequently detected type of invasive candida 
infection. It is the fourth leading cause of nosocomial bloodstream 
infections in the United States of America (USA) and the seventh in 
Europe [1]. The overall mortality rate of candidemia is 22–75% [2].
Case report
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A 61-year-old woman was admitted to the Emergency Room (ER) for 
cervicalgia and food vomiting (history of hypertension, diabetes and 
previous cerebral ischemia); she was discharged with diagnosis of 
muscular cervicalgia and decompensated diabetes.
The following day she returned for persistence of symptoms; an 
abdominal ultrasound documented abundant intraperitoneal effusion 
suspected for ascites in the setting of possible peritoneal carcinosis. 
The patient, paucisintomatic and normothermal, was admitted to the 
Medical Department. Few hours later the clinical-laboratory scenario 
worsened suddenly, an abdominal CT was performed showing an intes-
tinal perforation; she went under surgery to suture a duodenal ulcer. 
After surgery she was admitted to the ICU due to septic shock. Broad 
spectrum antibiotic therapy was immediately initiated with piperacillin-
tazobactam, amikacin and metronidazole. Also an empirical antimycotic 
therapy with caspofungine was started; meanwhile, blood cultures 
documented a candidemia from Candida Glabrata (caspofungine anti-
fungal resistant). Therefore Amphotericin B was started.
The clinical course and the recovery were very slow. A tracheotomy 
was performed and she had a second surgery due to a duodenal fistula 
(Candida Glabrata was also present in the peritoneal fluid). A duodenal 
prothesis and an esophageal stent were placed for a peptic stenosis.
The antifungal therapy had been continued for 30 days since the 
onset of invasive candidemia, with no endocarditis or eye lesions. The 
patient was hospitalized for 65 days, 35 of which in ICU.
Conclusion
We analyzed the data of patients admitted to our ICU within 15 months 
with a diagnosis of invasive candidemia. There were 4 patients out of 
305; in 50% of cases candidemia was present at admission (post-surgical 
patients with intestinal perforation). The observed mortality rate was 
50%. Candida was multisensitive in only 25% of cases. Concurrent bacte-
rial isolations were present in 100% of cases. In the same period, in the 
non-intensive area, we recorded 17 patients with candidemia. In 23% of 
cases (fragile patients, carriers of devices, non-surgical) the cultures were 
positive at admission. The antimicogram was multi-sensitive in 94% of 
cases, with concomitance of bacterial positivity in 47%. However, mortal-
ity was at 41%, higher than the mean mortality of the non-intensive area.
The authors certify that they have obtained all appropriate patient 
consent forms.

References
1. Cuervo G, Garcia-Vidal C, Puig-Asensio M, Merino P, Vena A, Martín-Peña 

A, Montejo JM Ruiz A, Lázaro-Perona F, Fortún J, et al.. Usefulness of 
guideline recommendations for prognosis in patients with candidemia. 
Med Mycol 2019; 57:659–667.

2. Liu f, Zhong L, Zhou F, Zheng C, Zhang K, Cai J, Zhou H, Tang K, Dong 
Z, Cui W et al.. Clinical features, strain distribution, antifungal resistance 
and prognosis of patients with non-albicans candidemia: a retrospective 
observational study. Infect Drug Resist, 2021, 14:3233–3246.

A91  
Role of MR‑proADM in critically ill patients: a case series study
M. Pisoni, L. Pistidda, A. Mascotti, D. Pasero, P. Terragni
Department of Anesthesia and Intensive Care, AOU Sassari, Sassari, Italy
Correspondence: M. Pisoni
Journal of Anesthesia, Analgesia and Critical Care 2023, 3(Suppl 1):A91

Background
Sepsis and septic shock are still nowadays one of the hardest challenges 
for intensivist. As a matter of fact, the mortality rate ranges from 15-25% 
[1]. Sepsis is life-threatening organ dysfunction caused by a dysregulated 
host response to infection [2]. The key to the treatment is to find a bio-
marker that could be an early predictor of the prognosis and the severity 
of organ dysfunction. MR-proADM can potentially reflect the severity of 
organ dysfunction, even in the first stages of the disease, in the progres-
sion of systemic inflammatory response, in the evolution from sepsis to 
septic shock, and in the mortality risk of septic patients [3,4].
Case series:
Male 80y admitted to our service for septic shock after urgent surgi-
cal procedure for bowel obstruction. Empiric antibiotic therapy was 
started. In the follow

ing days PCT, MR-proADM got worse and an intestinal perforation 
was detected. After intestinal resection and sepsis source control, MR-
proADM sharply declined (Figure 1). In this case the decrease of MR-
proADM was inversely proportional to patient recovery.
Female 75y admitted for respiratory failure with acute pulmonary 
edema in CKD. Empiric antibiotic therapy was started. Despite the 
patient during recovery didn’t show any infection symptoms, MR-
proADM levels stayed high, maybe due to CDK (Figure 2).
Female 52y admitted for respiratory failure after pancreatoduodenec-
tomy. During the recovery, despite the patient had fever and signifi-
cant PCT rise in absence of surgical complication, MR-proADM stayed 
always under target level (Figure 3). Inflammatory indexes decreased 
after antibiotic escalation. In this case we can say that this patient 
developed an infection without organ failure.
Male 71y admitted for neurologic disease. Although during the recov-
ery he had several thermic and WBC rises, PCT and MR-proADM were 
negative (Figure  4) so no Antibiotic therapy was started. In this case 
biomarkers guided physicians on antibiotic stewardship.
Male 74y admitted for epileptic seizures in neurologic unknown dis-
ease. During the recovery he had a sudden neurological and respiratory 
clinical worsening with a rise of MR-proADM and inflammatory indexes. 
Antibiotic escalation therapy was applied with an improvement of PCT 
and WBC but an increase of MR-proADM associated to clinical deterio-
ration (Figure 5). Indeed, in the following days the patient developed 
peritonitis due to intestinal perforation. In this case MR-proADM helped 
the clinician to detect unknown and concomitant organ failure.
Conclusion
With these case series we show how MR-proADM is useful for the phy-
sician to better understand the evolution of sepsis and for antibiotics 
stewardship. In addition, MR-proADM is able to detect the severity of 
organs failure and can be also useful as a spy of unknown organ dys-
function when the typical biomarkers are negative.
Written informed consent for publication of their clinical details was 
obtained from the patient (BioMed Central consent form).
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Background
Infective endocarditis (IE) has high mortality rate despite antibiotic 
therapy and supportive care. It usually affects population at risk. IE is 
a clinical syndrome with cardiological symptoms but also with other 
signs and symptoms. It comes with neurological syndrome or septic 
shock, where the pharmacological approach for non-compensatory 
tachycardia improves cardiac performance, reducing the heart meta-
bolic oxygen consumption.
Case report
Male, 62ys, weight 90 kg, height 180 cm, BMI: 27.8 kg/mq. Patient 
without comorbidities, two weeks before admission to ICU the 
patient underwent knee arthroscopy and in the last three days he 
had fever and general malaise treated with Paracetamol. He was 
moved to Tor Vergata University Hospital. The patient presented 
hemodinamic instability and coronaric acute syndrome. He had tonic 
clonic seizures with prolonged coma, so he was intubated and ven-
tilated with protective mechanical ventilation (1). The transthoracic 
echocardiogram showed endocarditis of mitralic valve and severe 
valve insufficiency and an EF of the 40%. The brain CT scan showed 
a cerebral hemorrage. The laboratory tests showed neutrophilic 
leukocytosis (WB: 20.000/mm3; NEU %: 88), Total and direct Biliru-
bin 7/5.8 mg/dl, RCP 200 mg/L; PCT 12 ng/ml; Creatinine: 4 mg/dl; 
Adrenomedullin: 2 mmol/l. Hemodinamics was supported by Nor-
epinephrine 0.4 mcg/kg/min with a blood pressure of 50/40 mmHg 
(MAP<65mmHg). Urinary output was < 0.5ml/kg/hr. The patient pre-
sented supraventricular tachycardia at 130 bpm. The Lactate dosage 
was > 2 mmol/l. Metabolic acidosis: pH 7.28; paCO2 40mmHg, BE: 
-8; Bicarbonates: 18mmol/l; paO2:100 mmHg (FiO2:0.9), SatO2:91%; 
SvO2: 60%. SOFA SCORE: 15. Diagnosis: IE with hemorrhagic stroke 
and septic shock.
The patient was admitted to ICU from the emergency department 
after ninety minutes. Lactate Ringer was administered at 30 ml/kg (2), 
improving hemodinamic parameters (CI 2 L/minute/mq, SVV 10%), 
but the blood pressure was low (50/40 mmHg) with tachycardia (130 
bpm). For this reason, argipressin (0.01 UI/min to 0.03 UI/min) was 
associated. We started the association with norepinephrine at 0.1-0.2 
mcg/kg/minute and with landiolol (1 mcg/kg/min to 3 mcg/kg/min in 
30 minutes). Empiric antibiotic therapy prescribed: Vancomycin 15-20 
mg/kg iv q12 h (dosage of vancocinemia every 48 hours) and Ceftriax-
one 2 g q24 h. The blood cultures were performed in the emergency 
room.
Informed consent to publish had been obtained.
Conclusions
The association of cathecolamines, argipressin and landiolol improves 
the outcome of patients with septic shock. The use of landiolol reduces 
the non-compensatory tachycardia. This association improves hemo-
dynamic parameters, reduces lactate, allowing to decrease the dosage 
of cathecolamines.
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Background: sepsis exists on a continuum of severity ranging from 
infection and bacteremia to sepsis and septic shock, which can lead 
to multiple organ dysfunction syndrome (MODS) and death.1 Ven-
tilator-associated pneumonia (VAP) is one of the most frequent ICU-
acquired infections. Reported incidences vary widely from 5 to 40% 
depending on the setting and diagnostic criteria. VAP is associated 
with prolonged duration of mechanical ventilation and ICU stay. The 
estimated attributable mortality of VAP is around 10%, with higher 
mortality rates in surgical ICU patients and in patients with mid-range 
severity scores at admission.2 Empiric therapy for patients with sep-
sis should be directed at the most common organisms causing sepsis, 
including various MDR pathogens. Thus, the administration of opti-
mal doses of empiric broad spectrum intravenous therapy with one 
or more antimicrobials is recommended, according to guidelines; if 
a hospital acquired pneumonia is suspected, guidelines recommend 
administration of piperacillin/tazobactam, or cefepime, or ceftazidime, 
or meropenem.3
Materials and methods: we used a specific software for the manage-
ment of laboratoristic microbiological data to analyze antibiotic sensi-
tivity pattern of bacterial pathogens from various specimen sites such 
as bronchoalveolar lavage and bronchial aspirate, in a period from 
January 2018 to December 2022. Data were processed by creation of 
specific spreadsheets.
Results: lower respiratory infections pathogens were more sensitive 
to aminoglycosides (sensitivity of 92% and 72% for amikacin and gen-
tamicin, respectively) and fluoroquinolones (sensitivity of 70% for cip-
rofloxacin) conversely, the antibiotics recommended by the guidelines 
had lower antibiotic susceptibility rates (sensitivity of 64%, 60% and 
55% for cefepime, ceftazidime and piperacillin-tazobactam, respec-
tively) except for carbapenems which maintained acceptable suscep-
tibility rates (70% for meropenem).
Conclusions: The choice of antimicrobials can be complex and should 
consider the patient’s history, comorbidities, immune defects, clini-
cal context, suspected site of infection, presence of invasive devices, 
Gram stain test. Local prevalence and resistance patterns are relevant 
elements that can direct empiric therapy, thus antimicrobial choice in 
ICU should be tailored to local patterns of bacterial flora.1
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Background
Clostridium perfringens can rarely cause severe systemic infections 
associated with massive hemolysis, usually from an abdominal source 
and it is most of the time fatal. The consequences of hemolytic anemia 
and acute multifactorial kidney injury play a determinant role, mak-
ing this condition a real emergency, requiring multispecialty skills and 
aggressive multimodal therapies.
Case report
A 55-year-old man was admitted to hospital because of hyperpyrexia 
and jaundice. Remarkable physical findings were diffuse abdominal 
tenderness and blackish urine. Blood tests, from grossly hemolyzed 
serum, showed leukocytosis, severe anemia with spherocytes and 
ghost cells, acute kidney and liver dysfunction (total bilirubin 7mg/
dL, creatinine 3.26mg/dL), C-reactive protein 20mg/dL, procalcitonin 
>75ng/L; blood gas analysis revealed metabolic acidosis with hyper-
lactatemia. CTscan showed cholecystitis and multiple liver abscesses. 
Patient was intubated and placed on hemodynamic support because 
of rapid development of multiple organ dysfunction syndrome and 
hemoperfusion-coupled CVVH was started with modified AN69ST 
membrane oXiris®; multiple hemocomponents were transfused; piper-
acillin/tazobactam, clindamycin and fosfomycin were administered. 
Blood cultures became rapidly positive for Clostridium perfringens. 
Once hemolysis was controlled, cholecystectomy was performed, 
with rapid improvement of the patient’s condition but he subse-
quently developed a second septic episode from infected abdominal 
collections that required percutaneous drainage; at three months, he 
showed complete recovery.
Conclusion
Clostridium perfringens can rarely cause severe systemic infections 
with massive hemolytic anemia and kidney injury; its morbidity is due 
to the action of alpha toxin [1,2]. Continuous renal replacement ther-
apy is of paramount importance to support renal function, manage 
fluid and electrolyte abnormalities, facilitate the clearance of waste 
red blood cell products and inflammatory cytokines [3]. Although 
high-volume ultrafiltration and hemoperfusion techniques have not 
demonstrated a clear survival benefit, the combination of these two 
techniques might be useful in this rare condition in which toxins, free 
hemoglobin and waste products contribute significantly to the patho-
physiology of the disease [4,5]. Antibiotic therapy, also crucial, is usu-
ally empirical in this setting, and includes ureidopenicillin associated 
with clindamycin for its anti-toxin action and fosfomycin if polymicro-
bial origin is suspected [6].
Patient signed informed consent regarding publishing his data.
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Background
Carbapenem-resistant Acinetobacter baumannii (CRAB) infections 
have increased over the last ten years in intensive care units (ICUs) [1]. 
CRAB is difficult to eradicate from the environment due to its ability 
to persist on surfaces and reduced susceptibility to biocides [2]. Mul-
timodal infection prevention and control (IPC) strategies appear to be 
highly efective for CRAB prevention and control [3]. Nevertheless, con-
troversy exists about which strategy is most pragmatic, especially in 
the context of limited economic and logistic resources and with regard 
to local epidemiology [4].
This work aims to define a set of actions implemented for the manage-
ment of a cluster of patients with CRAB infection.
Materials and methods
The ICU has 15 beds distributed in two areas: section A composed 
by one room with three beds, two rooms with 2 beds and 3 in single, 
closed, isolation rooms; and section B with 5 beds in open space. The 
bed occupancy rate is of 95%. For the application of the procedure, a 
single patient room was identified which transitory unit. A new three-
bed room (section C) near the ICU has also been identified.
Following the directions of Meschiari et al. [5] each colonized patient 
was moved from his original unit to the transitory unit. In this unit the 
patient’s skin was disinfected with 2% leave-on chlorhexidine dispos-
able cloths and he was then transferred to section C for 6 hours. In 
these hours the patient’s unit was cleaning and disinfection of with 
10% sodium hypochlorite for environmental surfaces and hydrogen 
peroxide in wipes for all medical devices. Air sanitization was also carry 
out. The common areas in the ICU were also disinfected. Day shifts 
have been reinforced with an additional nurse.
Results
The entire process took five days, in which the health management 
authorized the reduction of the number of beds from 15 to 14. An 
additional 3-bed room was required. The second phase of the study 
will concern the analysis and dissemination of findings related to 
infections and patient health.
Conclusions
The WHO-recommended approach to crab control is a multimodal 
approach with several interventions combined. To date there are very 
few studies that don’t include the temporary closure or cohort of 
patients colonized for limit CRAB spread in ICU. The results obtained 
from the application of this procedure will provide useful elements for 
the management of crab clusters, in order to avoid the closure of ICU 
and limit hospitalisations.
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Background
Varicella-zoster virus (VZV) is one of eight herpesviruses known to 
cause human infection. Primary VZV infection causes varicella or chick-
enpox in children. Then, it becomes latent in cranial nerve and dorsal-
root ganglia and may reactivate many years later as herpes zoster 
or shingles, especially in advanced age or in immunocompromised 
patients.[1] The reactivation of the VZV causes dermatomal herpes 
zoster (HZ) and more rarely severe disseminated HZ including diffuse 
rash, encephalitis, hepatitis and pneumonia.[2]
Case Report
A 66-year-old man developed cervicalgia after exertion, which was 
treated with nonsteroidal anti-inflammatory drugs plus skeletal mus-
cle relaxants, without any improvement of his conditions. A week 
later, he started suffering from increasing pain, nausea, vomit, vertigo 
and acute onset hypertension. He was admitted to the Emergency 
Department with complaints of fever, confusion and fluctuant level of 
consciousness. Physical examinations revealed nuchal rigidity and a 
vesicular rash on the face and around the belly scattered in a nonder-
matomal pattern.
The patient did not know if he had previously had varicella. His past 
medical history was significant for chronic HBV infection and early 
stage hepatocellular carcinoma successfully treated with percutane-
ous ethanol injection.
CT brain and laboratory work-up were unremarkable (except for 
mild neutrophilic leukocytosis, WBC 11’530/uL). However a FilmAr-
ray panel on cerebrospinal fluid detected the varicella zoster virus, 
treated with intravenous acyclovir. A positive IgG result (3270 mIU/ml, 
positive when > 165) coupled with a negative IgM result indicated VZV 
reactivation.
Two days later, he complained of progressively worsening dyspnea 
leading to acute hypoxic respiratory failure, which required intuba-
tion and admission to the ICU. Chest CT showed many small, irregular 
hyperdense abnormalities and ground-glass opacities with crazy-pav-
ing pattern in the right lung (figure  1). CT pulmonary angiography 
showed small bilateral filling defects in segmental pulmonary arteries 
managed with Intravenous heparin in continuous infusion.
Empirical antibiotics were initiated using piperacillin-tazobactam due 
to the potential for aspiration pneumonia.
A lung protective ventilation was applied, which required neuromus-
cular blocking agents for a week. However, the patient deteriorated 
with worsening lung compliance and hypoxemia: PaO2 / FiO2 (P/F) 
ratio remained <100 for about two weeks and the patient displayed 
recurrent acute desaturations in 100% oxygens. Prone position ventila-
tion did not improve the oxygenation.
As the patient had persistent fever, empirical antibiotics were changed 
to cefotaxime and a methylprednisolone therapy was started. A tra-
cheostomy was performed because of difficult weaning.
On post-admission day 20, gas exchanged began to improve and on day 
35 he was successfully weaned from the ventilator. Eventually, the patient 
had a complete recovery from neurological and respiratory symptoms.
Conclusion
From this case review, we speculated that varicella pneumonia man-
agement is challenging also in healthy patients; however early aggres-
sive management may improve the prognosis.

Informed consent to publish had been obtained.
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Fig. 1 (abstract A96). See text for description.
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Introduction
Sepsis is a life-threatening condition characterized by a dysregulated 
host response to infection, leading to multiple organ dysfunction 
(1). Sepsis management requires a multidisciplinary approach that 
includes early recognition, source control, and appropriate antibi-
otic therapy. In addition, management of hemodynamic instability, 
including hypotension and tachycardia, is critical in septic shock 
patients. Decatecholaminisation, a strategy to reduce adrenergic 
stress, has been proposed to improve outcomes in septic shock 
patients (2).
Case
We report a case of a 65-year-old male who presented to the 
emergency department with fever, hypotension, and altered 
mental status. The patient was diagnosed with septic shock 
due to a urinary tract infection and was started on broad-spec-
trum antibiotics and aggressive fluid resuscitation. Despite 
initial resuscitation, the patient remained hypotensive and 
tachycardic, requiring high doses of norepinephrine for hemo-
dynamic support.
Given the concern for the potential adverse effects of prolonged 
adrenergic stress, the decision was made to initiate landiolol, an 
ultra-short-acting beta-blocker, to control heart rate and reduce 
adrenergic stress. Landiolol was started at a low dose and titrated 
up to achieve a target heart rate of 60-80 beats per minute. The 
patient’s hemodynamic status improved, and the dose of norepi-
nephrine was gradually decreased. The patient remained on lan-
diolol for 72 hours with close monitoring of blood pressure and 
heart rate.
This case illustrates the potential benefit of decatecholaminisation in 
septic shock patients, particularly in those with persistent tachycar-
dia despite aggressive fluid resuscitation and high-dose vasopressor 
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therapy. Landiolol, with its high selectivity for beta1-adrenergic recep-
tors and ultra-short duration of action, can effectively reduce heart 
rate without compromising blood pressure and inotropy. Further 
studies are needed to evaluate the safety and efficacy of landiolol in 
septic shock patients and to determine optimal dosing strategies.
Conclusion
In conclusion, decatecholaminisation, including the use of landio-
lol, may be a valuable strategy in the management of septic shock 
patients. Early recognition of hemodynamic instability and aggres-
sive fluid resuscitation remain the cornerstone of sepsis management, 
and the addition of decatecholaminisation should be considered in 
patients with persistent tachycardia despite adequate fluid resuscita-
tion and vasopressor therapy. Further studies are needed to fully eval-
uate the safety and efficacy of decatecholaminisation in septic shock 
patients.
Informed consent was obtained from the patient to publish this case 
report
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Background
Surviving Sepsis Campaign recomends using Norepinephrine (NE) as 
the first-line vasopressor to restore mean arterial pressure. If mean 
arterial pressure remains inadeguate SSC suggests adding Vasopres-
sin (VA).
Resistance Index (RI) is a Power Doppler ultrasound assessment of vas-
cular compliance to detect organ perfusion.
Materials and methods
Aim of this study is to compare RI in septic shock patients treated with 
NE (Group1),NE plus VA since the beginning of vasopressor therapy 
(Group2) and VA plus NE where VA is added if NE dosage was 20 mcg/
min (Group3).
RI were measured in Renal Artery (ARE), Radial Artery (AR),Central Reti-
nal Artery (CRA),Superior Mesenteric Artery (AMS) at three different 
time points (T0) before vasopressor therapy,(T1) at 1 hr,T2 at 24 hrs 
and T3 at 48hrs.
Results
48 patients were divided into three groups.17 patients Group1;16 
Group 2 ,15 Group3.
In Group 1 RI increased from T0 in CRA R[0,90(0,57–1,12)] and 
ARE L[0,74(0,56-0,92) to T3 in CRA R[0,97(0,97–1,14)] and ARE 
L[0,96(0,82–1,17)]
In Group2 RI reduced in AMS, from T0[0,84(0.70,1.02)] to 
T3[0,75(0.59,0.81)],in CRA R, from T0[0,90(0.57,1.09] to T3[0,79(0.58, 
0.87)],in CRA L,from T0[0,91(0.43,1.53)] to T3[0,76(0.58, 0.89] and in 
ARE L,from T0[0,79(0.58, 0.92)] to T3[0,72(0.59, 0.83)].
In Group3 RI reduced in AMS, from t0[0,86(0.71,0.93)] to T3 
[0,68(0.64,0.81)],in CRA R,from T0 [0,90(0.75,1.12)] to T3 [0,78(0.66,0.88) 

],in CRA L,from T0[0.96(0.76,1.33)] to T3 [0,96(0.76,1.33)],in ARE L,from 
T0[0.77(0.66, 0.99)]to T3[0,67(0.61,0.85],in ARE R,from T0[0.82[0.64, 
0.90]]to T3[0.70(0.62,0.82)] and in AR R,from T0[1,10(0.81,1.30)] to T3 
[0.87(0.64,1.22)].(FIGURE 1)
Conclusions
Resistence Index was singnificantly reduced in patients treated with 
early synergic administration of NE and VA .This strategy optimized 
multiorgan perfusion.
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Fig. 1 (abstract A98). Correlations between all the variables analyzed 
at T0, T2 and T3 (a,b,c). Intensity of Red indicates Inverse Correlations,Blue 
indicates Direct. There is a greater direct correlation at T3 between the dose of 
Norepinephrine and the Resistance Index. The hypothesis that can be made to 
explain this is linked to the mechanism of Receptor Desensitization. Receptor 
Desensitization means that the dosage of Norepinephrine must be increased 
over time to produce the desired effect (MAP>65mmHg). This increase 
therefore determines, in addition to the desired effect, also an increase in side 
effects such as tachyphylaxis, vasoconstriction and therefore the increase of 
the Resistance Indices. -IR MES SUP= AMS;IR O right/left= CRA R/L; KIDNEY IR 
right/left= ARE R/L; IR snuff right/left=AR R/L ;NORA DOSE= Ne dose
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BACKGROUND: Septic shock represents a serious health care problem 
associated with significant morbidity and mortality.
Current guidelines recommend argipressin in addition to catechola-
mines in refractory septic shock with the aim to rising the MAP to tar-
get or to decrease the norepinephrine dosage.
We aimed to analyze the role of argipressin as second line vasopres-
sor in patients with septic shock who already receive norepinephrine 
evaluating timing of the addition and outcomes in terms of decat-
echolaminization, improvement of splancnic circulation and reduction 
in serum lactate levels.
MATERIALS and METHODS: We conducted an observational study in 
ICU of hospital “Madonna delle Grazie” - Matera. From June to Novem-
ber 2022 data of 9 patients were collected.
The drafted protocol calls for the administration of argipressin in sep-
tic shock patients receiving norepinephrine at a rate grater than or 
equal to 0.2 gamma/kg/min.
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A starting infusion rate of 0.25 ml/h was considered, then proceed with 
subtending doses of 0.25 ml/h every 15-20 minutes up to a maximum of 
2.25 ml/h based on the patient’s response.
Once PAM target was reached, the dosage of norepinephrine was first 
reduced and then the dosage af argipressin was reduced.
An advanced hemodynamic monitoring system (MOSTCARE™) was used.
Attention was focused on the value of PAM, lactates, Systemic Vascu-
lar Resistance index (SVRI), 24 h diuresis.
For each individual patient data were collected at TIME 0 (admission 
in ICU), TIME 1 (start of argipressin) and TIME 2 (discontinuation of 
argipressin).
Main values over the predefined time intervals was calculated for each 
parameter.
RESULTS: Our analisys revealed increase in the PAM value, progressive 
reduction of lactate levels, and augmented 24h diuresis upon discon-
tinuation of argipressin (as shown in Figure).
Systemic vascular resistance index are almost superimposable in the 
first two time intervals and then decrease significantly at the end of 
argipressin treatment.
CONCLUSIONS: Further studies are needed but our experience can 
suggest the addition of vasopressin when norepinephrine administra-
tion at a rate greater than or equal to 0.2 gamma/kg/min as a catecho-
lamine sparing strategy.
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Fig. 1 (abstract A99). Diuresis, SVRI, PAM, LACTATE variation
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BACKGROUND:
Asystole and refractory ventricular fibrillation are usually treated by 
Advanced Life Support (ALS). The use of a mechanical chest compres-
sor is usually applied until ECMO start. No flow and low flow times 
are considered after sudden cardiac collapse, and they are registered 
and summarized at transport time. Every ECLS hospital adopt a local 
protocol to start ECMO as current guidelines recommendation1, but 
observed outcome are very different.

We present few cases collected from the 118/112 setting in two near-
est Italian areas.
MATERIALS AND METHODS:
We collected data from February 2017 until April 2023 retrospec-
tively, from HEMS FVG and HEMS Belluno service. We enrolled 6 
normothermic (>35°C) or hypothermic (< 35°C) patient with sudden 
cardiac arrest out of hospital setting. From each case, we recorded 
time of no flow, low flow, transport, on site treatment time, mg of 
administered adrenaline, number of delivered shocks, mechani-
cal chest compressor utilization and outcome (death, alive, organ 
donor). Clinical consent were obtained.
RESULTS:
The results are shown on table 1. Six patients were enrolled (5 Male), 
mean age: 48 years (range 34-60 y). Three patients were hypothermic 
due to avalanche burial. No-flow time were higher in hypothermic 
patients (due to unearthing times ranging from 20 to 45 min) vs <3 
min in normothermic patients, whereas time spent on place by ALS 
rescue team were lower on hypothermic patient. Hypothermic patient 
received 1 mg of adrenaline maximum (vs 7 mg mean adrenaline in 
normothermic patient), no DC shock were administered, and airways 
have been quickly secured for rapid evacuation (EtCO2> 20 mmHg). 
The patient who received lower dose of adrenaline and DC shock 
have had better pH, lactates and potassium at the hospital arrival and 
needed lower dosage of iv amines for organ support. In 4 cases, the 
patients were transported to the nearest ECLS hospital by Helicopter.
CONCLUSIONS:
Despite international recommendation regarding ECLS therapy in 
sudden cardiac arrest and local protocols, the main difference in 
terms of surviving and outcome is body temperature and the rapid 
management and transport to the nearest ECLS hospital 2,3. Prob-
ably, the lowest dose of adrenaline, mechanical chest compres-
sor and early airway management (sparing time) allow the greater 
hemodynamic patient stability and the best outcome.
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Table 1 (abstract A100). Data collected from Out of Hospital Cardiac 
Arrest (OHCA)

Hypothermic patient 
(n. 3)

Normothermic patient 
(n. 3)

No flow time (minutes) 20-60 < 3

Low flow time (minutes) < 5 Mean 30 (18-32)

First rhythm Asystole (3) Ventricular fibrillation (3)

DJ shock 0 Range 2-11

Mechanical chest com-
pressor

2 3

Intermittent manual 
chest compression

1 0

Time to OHCA and ECMO 
start (minutes)

180-215 60-120

Alive 0 0

Donor 1 (liver, kidneys) 0

Time to death (h after 
ECMO start)

3 to 36 h < 2 h
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Introduction: Knowledge of BLS-D maneuvers (Basic Life Support and 
Defibrillation) is essential for immediate intervention and early defi-
brillation in the event of cardiac arrest. It is important that the majority 
of the population know about them. European and international sci-
entific literature has shown that BLS-D performance in students can be 
improved. The purpose of this study was to investigate the BLS-D skills 
and emotions related to such emergency interventions of students 
enrolled at the Polytechnic University of Marche.
Materials and methods: Descriptive observational study carried out 
by administering a validated anonymous questionnaire, subject to 
informed consent, to students both in the health sector (e.g. Medicine, 
Nursing, Physiotherapy, Obstetrics) and in the non-health sector (e.g. 
Economics, Engineering, Agriculture), with 15 questions regarding 
CPR following ILCOR 2015 recommendations and ERC guidelines. Data 
collection was carried out from January to April 2023. The data was 
processed with SPSS software. The sample analysed is 201 students.
Results: 71.64% are women, 28.36% are men. For both sexes, the older 
age group is 19-24 years. A cut-off of at least 10 correct answers out of 
15 was adopted for an evaluation considered positive. 61.69% of the 
students obtained a sufficient score on the quiz. Sufficiency was signif-
icantly associated with the following variables: attendance of a BLS-D 
course (p < 0.001), attending a health degree course (p < 0.001), expe-
riencing emotions of security, calm, lucidity if one had to intervene ( 
p < 0.005) and knowledge of smartphone apps that indicate the pres-
ence of defibrillators (p < 0.005). Students who have a course attend-
ance certificate had a good score on the questionnaire compared to 
those who did not (56.98% vs. 43.02%). 38.31% of the sample resulted 
in poor preparation with, on the contrary, associated feelings of stress 
and confusion (p < 0.003). fear of causing harm to the person. (n..92), 
(p < 0.0012) fear of legal repercussions (n. 98) (p < 0.0023).
On the other hand, the fear of contracting infections from the person 
in AC was not correlated (n. 27) (p = 0.08) despite the fact that we are 
in the post-Covid phase.

Conclusions: It is important that in all faculties, both health and non-
health, certified simulation laboratories are introduced through virtual 
reality such as BLSD-VRQ courses which would be optimal and attrac-
tive for young people.
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International figures for the year 2021 report that 10 per cent of 
patients using healthcare services experience at least one adverse 
event. Globally, this translates into 3 million deaths due to unsafe 
care and an expenditure of USD 606 billion per year, just over 1% of 
the total economic output of OECD countries. Human factors play a 
crucial role in the development of adverse events. In fact, among the 
results of surveys included in OECD countries, only 46% of healthcare 

professionals believe that key information about patient care is trans-
ferred effectively between operating units (OUs) and during shift 
changes. On average, 68% of staff report high levels of teamwork 
within their O.U., that their organisation shows an improvement in the 
quality of care following adverse events (65%) and that the changes 
implemented have been evaluated for effectiveness. It is thus clear 
that patient safety is one of the most significant hidden issues for pub-
lic and private healthcare worldwide and that, in order to address this 
problem, governance based on long-term investments focused on 
building mechanisms to ensure adequate staffing levels, training and 
on-the-job support is required. The innovation of curricular pathways 
linked to the development of human factors, in terms of quality and 
frequency, represents a focal point that the literature explores, deep-
ens and finally considers as the key to raising the profile of the care 
provided and the safety of the patients assisted. From this issue stems 
the aim of this research, namely to introduce an operational tool, built 
through critical analysis of the literature, that supports the briefing 
and debriefing activities of teams facing an emergency. The briefing 
and debriefing tool ’Emergency Team Competencies’ is proposed as 
a universal tool to support briefing and debriefing activities and for all 
intra- and extra-hospital emergencies.
Briefing and debriefing activities during an emergency support profes-
sionals to organise work, resources, plan interventions, recognise mis-
takes made, strengths and improve future human factors performance 
in team work. The aim of the research, therefore, is to introduce an 
operational tool, consisting of a framework of technical and non-tech-
nical skills needed to conduct critical patient care, that supports the 
briefing and debriefing activities of teams in any setting and accord-
ing to a guideline that includes gold standard team and clinical skills.

The proposed briefing and debriefing tool identifies a framework of 
key competences to be detected, evaluated and discussed with the 
team, consisting of 8 Thematic Areas, 32 Building Blocks and 44 Behav-
iours (Table  1). The lack of literature exploring all critical aspects to 
be detected, assessed and discussed before and after an emergency 
is the rationale behind the drafting of the tool. In the near future, the 
evidence that will emerge from the new scientific literature and the 
further studies that will be conducted to validate the briefing and 
debriefing tool, to test the validity of the tool in the objective meas-
urement of practitioners’ performance and to measure the change 
in performance following the implementation of daily briefing and 
debriefing practice will be important.

Fig. 1 (abstract A102). See text for description.
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Introduction: Out-of-hospital cardiac arrest (OHCA), defined as the 
cessation of mechanical cardiac activity, remains one of the most com-
mon causes of death in developed countries. The management of 
OHCA requires a swift, intensive support to avoid the irreversible dam-
age caused by hypoxia.
The SARS-CoV-2 (Covid-19) pandemic has had an impact on medi-
cal care across the world, including on out-of-hospital emergency 
services.
Goal of the study: The primary goal of this study is to evaluate the 
impact of the Covid-19 pandemic on the pre-hospital survival in OHCA 
cases in which the Treviso emergency medical service (EMS-118) 
intervened.
Materials and Method: We used an observational retrospective study 
confronting OHCA cases observed in six different periods, each 3 
months long: a pre-pandemic period control (February-April 2019) 
and five periods relating to five pandemic waves (February-April 2020; 
November 2020-January 2021; February-April 2021; August-October 
2021; November 2021-January 2022).
The data were extracted from the Treviso EMS-118 database.
Results: Overall, 1,188 cases of OHCA were reported. The summary of 
all the cases is presented in Table  1. We observed that fewer OHCA 
cases occurred in public places during the pandemic periods com-
pared to the pre-pandemic period as well as fewer cases of ventricular 
fibrillation. However, we noted an increased number of cases in which 
asystole was the rhythm of presentation. Moreover, we observed 
a significant drop in basic life support (BLS) maneuvers practiced by 
bystanders in the first pandemic wave (16.9% versus 32.3%, p<0.05) 
and fewer cases where the advance cardiac life support (ACLS) was 
employed by EMS-118 personnel during the five waves of the Covid-
19 pandemic (Table 1).
Compared with the control period, in the five pandemic periods, a sta-
ble reduction of pre-hospital survival rates was observed, with a sig-
nificant decrease of return of spontaneous circulation (ROSC) during 
the second and third pandemic waves (Table 1).
The multivariate logistic regression analysis shows that the public 
event (OR [95%CI]: 2.90 [1.46-5.76; p=0.002), ventricular fibrillation as 
rhythm of presentation (OR [95%CI]: 2.42 [1.03-5.65; p=0.042), BLS (OR 
[95%CI]: 1.86 [1.09-3.15; p=0.022) and ACLS (OR [95%CI]: 6.02 [2.74-
13.20; p<0.001) have a positive impact on OHCA survival observed 
during the five pandemic waves.
Conclusion: The Covid-19 pandemic significantly reduced OHCA sur-
vival during the periods studied.
The adoption of national and international measures to prevent and to 
contain the spread of Covid-19 contributed to a decrease in the OHCA 
cases in public, a decrease in the number of patients who benefited 
from BLS by bystanders, and an improvement in unfavorable clinical 
settings for the adoption of ACLS.
The negative impact on survival, despite a progressive reduction in con-
tainment measures, also suggests a direct role of Covid-19 infection in 
the OHCA outcome observed during the five pandemic waves.
The BLS and ACLS benefits for pre-hospital survival of OHCA are 
confirmed.
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Table 1 (abstract A103). OHCA cases characteristics, observed 
during the during the five pandemic waves, compared with the 
pre‑pandemic period (control)
Variable Control

F-A 2019
1st wave
F-A 2020

2nd wave
N-G 2020/21

3rd wave
F-A 2021

4th wave
A-O 2021

5th wave
N-G 2021/22

CA
P-value

Total events, n 1,188 198 195 247 200 155 193

Age, years [IQR] 80 [69-89] 81.5 [71-89] 80 [71-87] 80 [69-87] 82 [69-87.2] 79 [68-87] 0.835

Gender, n (%) 0.377

 • Male 115 (59.6) 120 (61.5) 157 (63.6) 114 (57) 96 (61.9) 108 (56)

 • Female 78 (40.4) 75 (38.5) 90 (36.4) 86 (43) 59 (38.1) 85 (44)

Place, n (%) 0.124

 • Private 172 (86.9) 184 (94.4) 236 (95.5) 188 (94) 139 (89.7) 180 (93.3)

 • Public 22 (11.1) 9 (4.6)* 7 (2.8)* 10 (5.0) 12 (7.7) 9 (4.7)*

 • Not reported 4 (2.0) 2 (1.0) 4 (1.6) 2 (1.0) 4 (2.6) 4 (2.1)

Onset, n (%) 0.0094

 • VF 44 (22.2) 21 (10.8)* 35 (14.2)* 28 (14)* 18 (11.6)* 13 (6.7)*

 • Asystole 124 (62.6) 145 (74.4) * 175 (70.9)* 145 (72.5)* 120 (77.4)* 152 (78.8)*

 • PEA 18 (9.1) 15 (7.7) 19 (7.7) 13 (6.5) 6 (3.9) 12 (6.2)

 • Not reported 12 (6.1) 14 (7.2) 18 (7.3) 14 (6.5) 11 (7.1) 16 (8.3)

BLSD, n (%) 0.235

 • No 126 (63.6) 150 (76.9)* 169 (68.4) 126 (63) 96 (61.9) 133 (68.9)

 • Yes 64 (32.3) 33 (16.9)* 65 (26.3) 64 (32) 52 (33.5) 56 (29)

 • Not reported 8 (4) 12 (6.2) 13 (5.3) 10 (5) 7 (4.5) 4 (2.1)

ACLS, n (%) 0.037

 • No 103 (52) 114 (58.5) 149 (60.3) 115 (57.5) 91 (58.7) 128 (66.3)

 • Yes 87 (43.9) 68 (34.9) 84 (34) 75 (37.5) 57 (36.8)) 61 (31.6)

 • Not reported 8 (4) 13 (6.7) 14 (5.7) 10 (5) 7 (4.5) 4 (2.1)

Pre-hospital Outcome

 1-Survilal, n (%) 40 (20.2) 22 (11.3)* 22 (8.9)* 18 (9)* 20 (12.9)* 22 (11.4)* 0.041

  • ROSC 25 (12.6) 13 (6.7) 10 (4)* 11 (5.5)* 10 (6.5) 13 (6.7) 0.057

  • ACLS till admission 15 (7.6) 9 (4.6) 12 (4.9) 7 (3.5) 10 (6.5) 9 (4.7) 0.392

 2-Death, n (%) 158 (79.8) 173 (88.7) 225 (91.1) 182 (91) 135 (87.1) 171 (88.6) 0.270

Data expressed in absolute numbers (percentage, %) or mean value 
[interquartile range, IQR]. Continuous and absolute values from the pandemic 
waves with Mann-Whitney U test and χ2 test respectively. Variability analyses 
with ANOVA test and analyses of the proportion trend with the Cochran-
Armitage (CA) test. Significance p<0.05. (*) Significance pandemic waves vs. 
pre-pandemic control period. BLSD basic life support defibrillation, ACLS advance 
cardiac life support, ROSC return of spontaneous circulation
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Introduction
The major factors impacting mortality and disability in case of Major 
Trauma are time and adequacy of pre-hospital, intra-hospital, and 
rehabilitation interventions, for this reason, Major Trauma System 
(SIAT) was established.
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In the Marche region, based on the Regional Diagnostic-Therapeutic 
Assistance Pathway (PDTA) for the management of severe trauma, 
helicopter emergency medical services (HEMS) always involve centrali-
zation at the Level II Emergency Department of the Marche University 
Hospital. Major Traumas are classified on clinical criteria (3R code) and 
situational criteria (2R code).
This system aims to identify all patients with possible serious injuries, 
even those not immediately apparent, although a certain level of over-
triage. According to the guidelines of ACS-COT, the acceptable over-
triage rate should range from 25% to 35%.
The purpose of this study is to describe the rate of over-triage among 
patients centralized through situational criteria using HEMS at the 
Ancona Trauma Center.
Methods
This retrospective observational single-center study analyzes data 
from adult patients centralized through HEMS from January 2022 
to March 2022. In assessing over-triage, Injury Severity Score (ISS) 
was calculated, with patients having an ISS >15 considered as major 
trauma cases. The level of care required and the outcome at discharge, 
according to the Glasgow Outcome Scale (GOS), were also considered.
Results
63 patients were included in the study, 17 of them were classified 
as 3R and 46 of them were classified as 2R. Among the 3R patients, 
29.14% (5) had an ISS <15. Among the 2R patients, 84.78% (39) had an 
ISS <15. Table 1 describes the over-triage for each situational criterion. 
The overall rate of over-triage was 69.84% (44/63).
3R patients required intensive care unit admission more frequently 
compared to 2R patients (75% vs. 5.7%; p<0.01), while 2R patients 
primarily stayed in the emergency department and then were dis-
charged at home (47.1%).
The analysis of discharge outcomes using the GOS revealed a signifi-
cant difference in disabling outcomes between the two groups, favor-
ing the 3R patients.

Conclusions
The over-triage rate in the 2R group exceeds the recommendations 
provided by ACS-COT as described in the literature. Subjective evalua-
tion of an objective criterion may underlie the high rate of over-triage 
for situational criteria. Although limited to a short study period, these 
findings highlight the need for an assessment of appropriateness in 
utilizing criteria for centralization of major trauma, including compari-
son with the TRENAU centralization system suggested by recent rec-
ommendations from the National Institute of Health.

Table 1 (abstract A104). Characteristics of the population

ISS >15 
(number of 
patients)

ISS <15 
(number of 
patients)

OVER TRIAGE

Interior sheet metal 
intrusion (roof 
included) > 30cm 
on patient side or > 
45cm on opposite 
side

3 15 88,33%

Pedestrian hit and 
thrown > 3 meters 
from the point of 
impact with the 
vehicle

2 7 77,78%

Vehicle precipitation 
> 3 meters

1 1 50,00%

ISS >15 
(number of 
patients)

ISS <15 
(number of 
patients)

OVER TRIAGE

Fall from a height  
> 5 meters (adult); 
fall > 3 meters, or 
in any case from 3 
times one’s height 
for children aged  
< 15 years

1 8 88,89%

Cyclist/motorcyclist 
thrown > 3 meters 
from the point of 
impact

0 8 100,00%
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Background: Narrow complex tachyarrhytmias (NCT) are common 
complications in ICU. Treatments are often focused on control heart 
rate.
We investigated efficacy and safety of landiolol, an ultrashort acting 
beta blocker, for treating NCT.
Material and Methods: We conduced an observational study (June 1, 
2022 and December 23, 2022), including patients admitted to ICU of 
“Madonna delle Grazie” Hospital, in Matera (Italy). who developed a 
NCT.
Inclusion criteria: 18 years or older, hemodinamically stable NCT con-
firmed by ecg, normalized blood volume (ultrasound of inferior vena 
cava), apyrexia, absence of electrolyte alterations, use of advanced 
hemodynamic monitoring (MostCare™).
Starting iv dose of Landiolol was 10 mcg/kg/min, increased to 20-30-
40 mcg/kg/min based on the clinical response of the patient.
Primary endpoints: heart rate (HR) reduction, increase in cardiac index 
(CI). Secondary endpoints: lack of hypotensive effect (by evaluat-
ing the main arterial pressure – MAP), reduction of systemic vascular 
resistance index (SVRI).
After stabilizing the clinical status of the patient, an oral beta blocker 
was introduced according to clinical practice. The iv infusion of landio-
lol was reduced by 50% within the first hour of initiating oral therapy 
and stopped after the second administration of oral therapy, with sta-
ble clinical status.
Hemodynamic parameters (HR, CI, MAP, SVRI) were recorded and ana-
lyzed at time zero, at the beginning of oral beta blocker (time 1) and 
the stop of landiolol infusion (time 2). The main values of each param-
eter (at time zero -1-2) were calculated.
Results: 10 patients were admitted to our protocol.
Middle age was 70.1 years. 3 patients were treated only with iv lan-
diolol, because the occurence of major adverse events did not make 
it possible to set up the imbrication of oral therapy. Results are shown 
in Figure 1.
Conclusion: Further investigations are surely needed but we can sug-
gest a global hemodynamic optimization of the patients, obtained by 
reducing HR, increasing CI, improving MAP and SVRI
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Fig. 1 (abstract A105). Variation in HR, CI, MAP, SVRI
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Introduction
Diabetic ketoacidosis (DKA) is a serious and potentially life-threaten-
ing acute complication of diabetes mellitus (DM). According to the 
American Diabetes Association, the diagnostic criteria for DKA include 
blood glucose (BG) levels > 250 mg/dl, arterial PH < 7.3, anion gap > 
12 mEq/L, HCO3- < 15mEq/L and the presence of Ketones in blood 
and urine. DKA can rarely occur with only mild to moderate glucose 
elevation, thus featuring the euglycemic DKA (EDKA). As the BG is < 
200 mg/dL, the early diagnosis is challenging and the acidosis can be 
ascribed to causes other than EDKA. Its occurrence has been associ-
ated with the sodium-glucose cotransporter 2 (SGLT2)-inhibitors, a 
relatively new class of antidiabetic agents which achieve glycemic 
control by promoting glycosuria.
Case report
An obese 46-year-old man, with type2-DM treated with metformin 
and dapagliflozin, was admitted to the ED with coma and dyspnea; the 
recent history revealed a fever in the previous 5 days that was attrib-
uted to a respiratory infection. The initial vital signs were: temperature 
36.1°C, heart rate 80 beats/min, respiratory rate 28 breaths/min, blood 
pressure 125/75 mmHg. The glycemia was moderately elevated (120.0 
mg/dL) and the blood levels of creatinine, BUN and lactate were in the 
normal range; the arterial blood gases analysis (BGA) showed a severe 
metabolic acidosis with an elevated anion gap (PH < 7.00, PaCO2 21 
mmHg, HCO3- 9.5 mmol/L, anion gap 28 mmol/L); elevated amounts 
of ketones were present in the urine.
He was promptly admitted to the intensive care unit and treated for 
EDKA via intravenous rehydration therapy with insulin infusion. Serial 

BGAs showed the gradual resolution of ketoacidosis with normalized 
anion gap and the clearance of serum ketones.
Discussion
The occurrence of SGLT2-inhibitors related EDKA has been associ-
ated to a number of precipitating factors, including infections, dehy-
dration and surgery but not with the concomitant use of metformin. 
Although the pathogenetic mechanism of EDKA is not entirely clear, 
it has been hypothesized that the decrease of insulin secretion 
caused by the reduction of BG levels caused by SGLT2-inhibitors and 
the subsequent reduction of the utilization of free fatty acids could 
be associated an increase production of ketones. As the occurrence 
of SGLT2-inhibitors associated EDKA is a rare but life-threatening 
condition, it is important to consider this diagnosis in all patients 
treated with these agents especially in the presence of possible pre-
cipitating factors.

Authors confirm that informed consent to publish had been obtained 
from the patient.
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Background
78 year-old patient, heavy smoker, with myelofibrosis, and poly-
cythemia vera come to the emergency room for multiple episodes of 
hematemesis.
Case Report
He was vigilant and collaborative, GCS 15, eupnoeic. Unstable hemo-
dynamic; vital signs: HR 103 bpm, BP 91/58 MAP 69 mmHg, SpO2 99%. 
Ongoing RBC transfusion. After orotracheal intubation he has under-
gone EGD that was not diagnostic due to the presence of blood clots, 
so CT angiography was performed. There were diffuse pulmonary 
thickenings with partial conservation of the left upper lobe and prob-
able blood spreading at the gastric level for which there was an indi-
cation to angiography and subsequent ultraselective embolization of 
the left gastric artery. During the angiography the patient developed 
acidosis with further reduction of Hb. Tranexamic Acid was adminis-
tered and additional RBC unit was transfused. During the procedure 
respiratory exchanges sudden became worse with progressive desat-
uration; despite the increase of FiO2 up to 90% SpO2 was just about 
85-88%. At the next BGA there was marked acidosis with an increase 
of lactates. He performed Thoracic Ultrasonography that excluded 
PNX but evidenced a lot of B lines in each lung field. The next chest 
CT showed the appearance of multiple consolidation. The patient 
was therefore admitted to ICU for further treatment. In the suspect of 
aspiration pneumonia, fibreoptic bronchoscopy was performed with 
evidence of fluid secretions in all explored sections. The suspicion 
diagnosis of TRALI arose. Thanks to interviews with family members 
emerged that the patient had carried out numerous transfusions in 
the previous weeks (about 10). Despite the critical general conditions, 
after 72 hours there was a progressive improvement in respiratory 
exchange documented by a reduction in pulmonary thickenings to 
the chest and an increase in P/F. During the stay, hemodynamic insta-
bility persisted and further EGD was performed; it was diagnostic for 
erosive esophagitis with mild bleeding and gastric stump ulceration. 
The patient also developed AKI and critical ischemia of the right lower 
limb with a simultaneous increase in CPK and Myoglobin values there-
fore he started CRRT.
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Conclusions
Haemorrhagic shock due to gastrointestinal bleeding in an already 
poly-transfused patient who developed Transfusion Related Acute 
Lung Injury during angiography.
The informed consent to the publication had been obtained together 
with the consent necessary for hospitalization in ICU.
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Background: a malaysian patient, indigent grower (living in poor 
hygienic conditions) came at the Emergency Department of the hos-
pital. He was alert and cooperative, in spontaneous breathing. Good 
hemodynamic values, the abdomen treatable at superficial palpa-
tion, while painful at deep palpation with normal bowel movements 
and free passage of stool and flatus, body temperature 37°C. He com-
plained of severe chest pain with dry skin and mucous membranes, 
dysuria and muscle pain. Positive Giordano manoeuvre on the left. The 
bladder catheter was positioned with approximately 400 ml of hyper-
chromic urine. He report fever for ten days ago but refused admission.
Case report. They showed direct hyperbilirubinemia and elevation 
of all hepatic cytolysis indices, marked hypermailasemia, and hight 
C-reactive protein. The renal parameters were also altered with marked 
hypercreatininemia and hypermyoglobinemia. In addiction he pre-
sented hyperfibrinogenemia and elevated d-dimer. Nasal-pharyngeal 
swab for the identification of Covid-19 was performed with negative 
result. Sierologic test was performed with negative result. Chest radio-
graph showed “extensive and bilateral thickening of cottony appear-
ance partially confluent in the pulmonary parenchyma interesting all 
the lobes”; Thorax CT showed bilateral lung interstitial involvement 
with initial alveolar distortion and tendency to parenchymal consoli-
dation in both lower lobes in the declivious pulmonary portions. The 
patient was admitted to the Internal Medicine Department with suspi-
cion of initial phase of pulmonary sepsi, so he began broad-spectrum 
antibiotic therapy. Five days later the patient was alert but not more 
collaborating, agitated (RASS 4), with hypertension and sinus tachycar-
dia. EGA were getting worse with SpO2 78% and P/F ratio < 100 mmHg. 
VAS 8 with strong chest pain, convulsive cough and emoftoe. The 
patient was sedate and IOT and transport him to Intensive Care Unit, 
where he continued meccanic ventilation. According to the patient 
anamnesis, laboratories parameters and his instrumental examination, 
we began presumption therapy in diagnostic suspicion of jaundice lep-
tospirosis (Weil disease) with systemic antibiotic Bassado®. The patient 
had an immediate benefit, already at 24 h from the beginning of the 
therapy, based on EGA. After progressive reduction of sedation and 
accurate respiratory weaning, the patient was estubated.
Conclusion: the patient arrived during second wave with a symp-
tomatology similar to Sars-Cov 2 infection; this led the attention of the 
heathcare professionist to the suspicion for COVID-19.
Thanks to the careful bibliographical research, the clinical history of 
the patient and the empirical therapy, the ICU team was able to make 
diagnosis of presumption of Leptospirosis.

Informed consent to publish had been obtained.
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Background
Patients on Veno-Venous Extra Corporeal Membrane Oxygenation (V-V 
ECMO) support are exposed to several alteration of the hemodynamic 
profile due the extracorporeal blood pump and the critical illness [1].
Several methods have been reported in order to monitor hemody-
namics, including echocardiography and thermodilution.
Potential limitations for the use of these systems in patients undergo-
ing an extracorporeal circulation or are not possible to performe in 
continuous [2].
In our center we used the Starling system based on Bioreactance 
to perform a continuous monitoring of hemodynamics value of 3 
patients under V-V ECMO.
Bioreactance refers to the electrical resistive, capacitive, and inductive 
properties of blood and biological tissue that induce phase shifts between 
an applied electrical current and the resulting voltage signal.[3,4]
Case report
We start Starling monitoring on 3 patients at the start of V-V ECMO 
and we report the hemodynamics values like: CO, CI, SV, SVI, TFC, 
DO2I, the values of the cardio-help (QB, FdO2), the drug dosage (nor-
epinephrine, furosemide) and every hour urine output.
ECMO treatment lasted 9.3 days (average), the QB never passed the 
57,8 % of the CO of the patients, the norepinephrine dosage was 
never higher than 0.23 mcg/kg/min; in all cases we started with the 
100% of FdO2.
Along with the improvement of the clinical conditions, the percentage 
of ECMO support decreased (68,6% at the start of ECMO support vs 
43,2% at the last day), as with the same CO the TFC was reduced with 
negative balances (TFC medium 62.3 1000/ohm at the first day vs 32.2 
1000/ohm at the last day) with a CO medium like 3.42 L/min. At the 
start of ECMO support the average DO2I was 375 ml/min/m2 vs 485 
ml/min/m2 at the last day; we have never passed a balance more neg-
ative then -1420 ml/24h to avoid cavitation problems. We have never 
considerate the SVV because the Bioreactance monitor -like other sev-
eral non-invasive hemodynamics monitor- needs a pre-established 
ml/PBW of TV which it was not possible to perform in patients who 
needs a protective ventilation due the ARDS.
Serial echocardiography were performed by different operators and 
showed CO values similar to the values detected by bioreactance. (Tab 
1,2,3,4,5,6,7,8,9,10)
Conclusions
The bioreactance monitoring performed by Starling is a non – invasive 
method, easy to apply, accurated and with an important and accur-
able detection of hemodynamics value – especially in patients under-
going an extracorporeal support- that can guide the clinical practice.

Si esplicita la dichiarazione del consenso alla pubblicazione.
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Background
Arginine-vasopressin (AVP) is a synthetic equivalent of the endog-
enous hormone vasopressin and its hemodynamic effect is exerted 
mainly due to a vasoconstrictive activity induced by the binding of 
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V1a receptors on vascular smooth muscle cells.[1] In patients suffer-
ing from septic shock, current guidelines suggest adding vasopressin 
if medium artery pressure (MAP) inadequate (i.e.<65 mmHg) despite 
low-to-moderate dose of norepinephrine, instead of escalating the 
dose.[2] Landiolol is an ultra short-acting, beta1-superselective adren-
ergic antagonist and its use has been reported for heart-rate control in 
patients with supraventricular tachyarrhythmias -including atrial fibrl-
lation (AF)- in patients with sepsis.[3]
Case report
A 61-year old male was admitted to the emergency department of 
Policlinico Umberto I hospital, Rome, Italy, because of abdominal pain, 
diarrhea and swelling in the peri-umbilical area that began 5 days ear-
lier. A computed tomography (CT) scan showed bowel perforation 
and the patient underwent ileal resection with ileoileal anastomosis. 
The patient was admitted to the intensive care unit sedated and intu-
bated; hemodynamics was supported by norepinephrine 0.45 mcg/
Kg/min despite optimal fluid resuscitation and the patient developed 
AF with high ventricular response (up to 160 bpm). Infusion of AVP 
was started at 0.03 UI/min, with subsequent reduction in norepineph-
rine dose (0.12 mcg/Kg/min). Landiolol was started at 10 mcg/Kg/min 
and escalated up to 30 mcg/Kg/min, with rapid control of heart rate. 
After 3 days of hemodynamic support and antimicrobial therapy, the 
improvement of clinical conditions led to the progressive reduction 
and further interruption of norepinephrine, AVP and landiolol. The 
patient was successfully weaned from mechanical ventilation and 
discharged to the surgical ward after a total of 10 days. He was dis-
charged home after a total of 21 days.
Conclusions
During early septic shock several studies reported high endogenous 
vasopressin concentrations, that decrease to normal values as shock 
continues: the so-called “relative vasopressin deficiency”.[4] Given its 
high beta1-selectivity, landiolol has marginal effects on blood pressure 
and myocardial contractility and it’s effective in reducing heart rate to 
normal values.[5] In patients with septic shock and supraventricular 
tachyarrhythmias, studies show that ultrashort-acting beta1-blockers 
increased stroke volume index, while it reduced heart rate, leading to 
an improvement of cardiovascular efficiency maintaining the target 
MAP with lower dosage of catecholamines.[6] In this reported case, 
the use of AVP in addition to landiolol led to improve patient’s hemo-
dynamics reducing the burden of catecholamines and heart rate. No 
adverse effects were reported during the combined treatment with 
AVP and landiolol.

Informed consent to publish had been obtained.
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Background: Patients with COVID-19 have multiple reasons to become 
hemodynamically unstable, from hypovolemia (fever, fluid restric-
tion to prevent the development of pulmonary edema) to vasodila-
tion (sepsis, deep sedation during mechanical ventilation), and right 
or/and left ventricular dysfunction (mechanical ventilation with high 
PEEP, pulmonary embolism, circulating cytokines decreasing contrac-
tility, myocarditis) (1). However, the hemodynamic phenotype of these 
patients remains poorly documented (2). We aimed at using uncali-
brated pulse wave analysis with the Pressure Recording Analytical 
Method (PRAM) (3) in order to characterize which of the derived indi-
ces may be suitable to detect a poor systolic function.
Material and Methods: We collected consent form and data from all 
consecutive patients > 18 y-o admitted to ICU from January to April 

2021, with no pre-existent/known history of CHF and/or arrhythmia, 
positive nasal swab for Sars-Cov-2 and confirmed pneumonia by either 
chest x ray or CT, that were sedated, paralyzed and mechanically ven-
tilated. A radial line was placed for continuos monitoring and ABGs. 
Data from MostCare Up collected on Day 1° , Day 3° and Day 7° at the 
same time of the day. Use of inotropes and/or vasoactive drugs was 
noted on CRF. Continuous variables are reported as mean ± standard 
deviation (SD) or median (interquartile range [IQR]). Data at different 
times were compared by analysis of variance (ANOVA) for repeated 
measures, if significant (P < 0.05).
Results and conclusion(s): We enrolled 11 adults patients, mean age 67 
y-o. One patient (#9) died before day 3, five patients died before day 
7 (#2,#3,#7,#8,#10). In day 1-3-7, Cardiac Index (CI, L(min*m2)) went 
from 2.25±0.43 to 2.55±0.41 to 2.48±0.58 (n.s.); Arterial elastance (Ea, 
mmHg/ml) decreased from 1.43±0.41 to 1.2±0.3 to 1±0.2 (p<0.05 
Day 1 vs Day 7). Cardiac cycle efficiency (CCE, units) improved from 
-0.03±0.5 to 0.03±0.4 to 0.3±0.1 (p<0.05 Day 1 vs Day 3; Day 1 vs Day 
7: Day 3 vs Day 7). Based on our observations, it seems that CCE is the 
most promising tool to detect different phenotypes in association to 
COVID-19 severity. In Fig.  1, we showed trends of variables coming 
from the 11 patients. Patients #2-3-4 were influenced by strong vaso-
constriction or vasodilation; patients #5-6 had a reduction in both 
CCE and CI; patient #8, had a significant reduction in CCE, despite CI 
improved. Interestingly, patient #11 was very sick at the beginning, 
but then improved until survival. Moreover, while CI and Ea were 
almost stable, CCE increasing was statistically significant. These results 
showed that daily observation of cardiac function with PRAM method 
can provide detailed information about the overall mechanism by 
which cardiac dysfunction is occurring and that COVID-19 can induce 
cardiac damage in unique patterns and thus can be studied on a case-
by-case basis, day-to-day during infection. This could allow to move 
toward more personalized cardiovascular medical treatment.
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Fig. 1 (abstract A111). See text for description.
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BACKGROUND
Mitral valve prolapse (MVP) is a benign condition with a prevalence 
between 1% to 2.4%, more frequently in young females. A close asso-
ciation has been reported between MVP and sudden cardiac death 
(0,14% of the case) if there are more of these high-risk features [1] such 
as bileaflet valve, ST-T wave abnormalities in inferior leads and/or fre-
quent complex ventricular ectopy on EKG, characteristic Pickelhaube 
sign [2] on ultrasound evaluation and papillar muscle/ventricular 
fibrosis on cardiac MRN.



Page 76 of 126J Anesth Analg Crit Care            (2023) 3:43 

CASE REPORT
A 33-year-old female patient was admitted to the ICU after sudden 
cardiac arrest, with a clinical history of mitral valve prolapse with myx-
omatous bileaflet valve and mild asymptomatic regurgitation. Her EKG 
history in the past 2 years reported inverted T waves in inferior leads 
on EKG, no drug intake and past breast augmentation surgery one 
month before the event.
The patient had collapsed by night as soon as she got out of bed, 
awakened by a noise.
A neighbour started CPR after five minutes while emergency service 
was called. After 45 minutes of cardiopulmonary resuscitation and six 
defibrillation shocks to treat ventricular fibrillation, ROSC occurred. 
Therefore she was taken to the emergency room, where she was intu-
bated and treated until stabilization of vital signs. Coronary angiogra-
phy and CT scan of the head were normal.
Subsequently, the patient was admitted to the ICU, in a state of coma 
(GCS 5/15 - E1V1M3), sedated and artificially ventilated in PRVC (VT 6 
ml/kg) with P/F = 206, without electrolyte alterations, valid and spon-
taneous diuresis, gradual reduction of lactates (2.6 mmol/L), normo-
thermia, increased but not clinically relevant troponins. The patient 
underwent ECG, with evidence of long QT, and control echocardiogra-
phy with a post-arrest EF value of 25%, probably due to stunned myo-
cardium. The neuron-specific enolase (NSE) samples reported slightly 
increasing non-significant values. Approximately 3 days after the acute 
event, the patient could open her eyes spontaneously without motor 
and sensory deficit with normal vital parameters, ultrasound and EKG 
for which she was extubated. Ten days after the event, she was trans-
ferred to the Cardiology Department, where an ICD was implanted.
CONCLUSION
MVP’s clinical course is heterogeneous, with prognoses ranging from 
normal life expectancy to fatal cardiac arrest. Patients with high-risk 
features require careful monitoring.
Informed Consent Statement: Informed consent was obtained from a 
legally authorized representative of the subject.
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Background
Rhabdomyolysis is characterized by an insult to skeletal muscles, caus-
ing the release of intracellular contents into the bloodstream due to 
myolysis. Potential consequences are electrolytes disturbances and 
acute kidney injury (AKI). We present a case of temporal association 
between rhabdomyolysis and myocardial infarction with an unclear 
pathophysiological relationship.
Case Report
A 65-year-old male was admitted to the emergency department due to 
fatigue, myalgia and altered mental status. Patient’s past medical his-
tory included chronic ischemic heart disease, hypertension, diabetes 

and mild chronic kidney disease. At admission, he was diagnosed with 
acute myocardial infarction (MI), basing on clinical presentation, EKG 
and myocardial biomarkers. Coronary angioplasty with drug-eluting 
stent placement in the right coronary artery was performed with suc-
cess and a temporary pacemaker was positioned. However, a severe 
metabolic acidosis persisted, along with an increasingly severe hyper-
kaliemia (7.5 mmol/L) and hypotension. Further laboratory tests were 
then performed, showing a creatine phosphokinase >22000 U/L, myo-
globin >30000 μg/L and serum creatinine 6.58 mg/dL. A diagnosis of 
rhabdomyolysis and AKI was posed and the patient was consequently 
admitted to the ICU. Treatment consisted of hemodynamic optimiza-
tion with fluids and noradrenaline infusion, early CRRT with adsorbent 
filter (i.e. CytoSorb ®), bicarbonates and mannitol infusion. The patient 
stayed in ICU 5 days, with gradual but constant improvement of clini-
cal status and lab test and was then transferred to the Coronary ICU. 
At 15 days, he is alive and hospitalized, with no residual worsening of 
kidney injury. The cause primarily triggering his clinical presentation 
is still unclear, as common triggers (e.g. statins) were ruled out. Asso-
ciation between MI and rhabdomyolysis has been reported, usually 
occurring after CPR and defibrillation. More reasonably, electrolytic 
alterations induced by rhabdomyolysis of unknown cause may have 
mimicked a MI in a patient with history of chronic ischemic heart dis-
ease [1] or a single causative factor can have affected myocardium and 
skeletal muscles simultaneously [2].
Conclusions
Rhabdomyolysis and MI may occur in the same clinical course. Myal-
gia, trend of cytolysis enzymes and electrolytes may help recognizing 
rhabdomyolysis in patients with criteria for MI. The trigger and patho-
physiological association between the two events may be unknown.
The patient provided informed consent for the publication.
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Backgorund: The transversus abdominis plane (TAP) block is a regional 
technique for anterolateral abdominal wall analgesia. It is widely used 
for postsurgical acute pain management, in the context of a multi-
modal opioid-sparing analgesia. The cornerstone of major abdominal 
surgery pain management is continuous epidural analgesia. How-
ever, especially in the ICU environment, the insertion of a epidural 
cathether, in addition to being affected by the coagulative arrange-
ment, could be contraindicated by antiaggregation or anticoagulation 
therapy. It also required advanced technical skills. Moreover, TAP block 
presented fewer contraindication and it is a rather simple procedure 
with a shallow learning curve ant it provides long-lasting analgesia.
Case report: Patient, 67 years-old, admitted to ICU for post-surgical 
management after a duodenocephalopancreatectomy for cholangio-
carcinoma. In 12th day he developed an acute abdominal pain, preva-
lent in the upper quadrants, radiating to the back, with a progressive 
anemization. The clinical pain manifestation, described by patient, 
seemed suggestive for acute post-surgical pancreatitis. We decided to 
make a TAP block for pain relief and to discriminate between visceral 
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or somatic pain. Within few minutes, the patient was free of pain. So 
in the suspicion of hemorrhagic complication, as the pain trigger, we 
performed a FASTUS which revealed free fluid around liver and in the 
Douglas cavity. The patient was subjected to a CT confirming the US 
finding and he underwent an abdominal surgical procedure.
The patient’s consent was requested for data processing and use for 
scientific publications.
Conclusions: We described a case report in which TAP block was suc-
cessfully used in the differential diagnosis of an acute abdomen in 
critical care setting.
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Case presentation
A 35-years-old man was admitted to our emergency department (ED) 
after 7 days of fever, dyspnea, vomit and hypotension. At home, he 
was treated with chronic corticosteroid therapy due to pituitary sur-
gery performed ten years before due to hypothalamic astrocytoma. 
He had no history of diabete mellitus or other diseases. At hospital 
admission nasal swab for SARS COV-2 was positive. He was admitted 
ICU because a suspicion of a septic shock. At the admission the patient 
was confused, drowsy but arousable, eupneic with minimal oxygen 
supplement. His hemodynamic state was characterized by tachy-
cardia and mild hypotension. He was sub pyretic. Initial laboratory 
results revealed normal white blood cell count (7840/l), high level of 
C reactive proteine (29,13 mg/dl), procalcitonine (4 md/dl). A CT scan 
was performed revealing small infiltration pneumonia. After arterial 
catheter insertion an arterial blood gas analysis was performed: pH 
7,34, PaCO2 37,8 mmHg, PaO2 94 mmHg, glycemia 103 mg/dl, base 
excess -5,5, lactic acid 0,7 mmol/l, HCO3- 20 mmol/l. Early manage-
ment consisted in oxygen support, acetaminophen, empiric antibiotic 
therapy and fluid administration. During the stay fever and dyspnea 
rapidly improved while hypotension persisted and norepinephrine 
was started to maintain adequate mean arterial pressure. Urinary 
analysis was performed and revealed high urinary ketone bodies level 
(20 mg/ml). In the suspect of starvation ketoacidosis and related hypo-
tension he was treated with 5% dextrose intravenous infusion at 125 

ml/h. After 10 hours of glucose administration ketone bodies in urine 
were no more detectable, metabolic acidosis improved and norepi-
nephrine was stopped due to normotension and hemodynamic stabil-
ity. The patients was then discharged to a medical ward.
Written informed consent was obtained.
Discussion
Ketoacidosis is a potentially life-threatening metabolic disorder that 
occurs due to the accumulation of keto-acids in the body. Starva-
tion ketoacidosis (SKA) has been described in the literature in the 
context of pregnancy and lactation and in preoperative states and 
with patients on a very low carbohydrate diet. In contrast to a well-
fed state, a diminished supply of glucose stimulates gluconeogenesis, 
thus diminishing the supply of oxaloacetate and triggering the pro-
cess of ketogenesis. Enzymes involved in ketogenesis are inhibited 
by insulin and stimulated by counter-regulatory hormones (gluca-
gon, cortisol, epinephrine and norepinephrine). Management of SKA 
is focused on providing the substrate (i.e. intravenous glucose) that 
stimulates endogenous insulin production to restore insulin: glucagon 
ratio to normalcy. This case report shows that fast recognition of the 
causes of metabolic acidosis could reduce or avoid complications for 
the patients and futile admissions in ICU.
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A 54-year-old man, ASA 2, underwent general anesthesia for lapa-
roscopic cholecystectomy. After surgery the patient had a vio-
lent recovery from anesthesia featured with unconsciousness, 
psychomotor agitation. The patient was extubated but after a few 
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minutes reintubated because of agitation and desaturation. He was 
admitted in ICU. Urine toxicology was positive for cocaine. He under-
went computer tomography (CT): the brain CT was negative, while 
lung CT revealed bilateral ground glass opacity (Figure 1).
Echocardiography showed no evidence of cardiac failure. Based on 
urine toxicology, CT finding and subsequent bronchoalveolar lav-
age with a typical featuring of ALI/ARDS the patient was diagnosed 
with an acute pulmonary syndrome triggered by cocaine inhala-
tion (crack lung). Gas exchange impairment was moderate so in the 
first days after surgery a weaning from sedation and mechanical 
ventilation was tried but the patient again was violent and uncon-
sciousness. The patient was tracheostomized and treated with corti-
costeroid; after 1 week the CT shown a healing of the lung damage.
In the 8 days after surgery he was decannulated and completely 
recovered from neurological and respiratory symptoms (Figure 2).
Written informed consent was obtained from the individual for the publi-
cation of any potentially identifiable images or data included in this article.
Discussion
Crack lung it is uncommon in patients submitted to elective sur-
gery. It is as an acute pulmonary syndrome consisting of diffuse 
alveolar damage and hemorrhagic alveolitis that occurs within 48 
hours from smoking crack cocaine.1-2 Many patients require ven-
tilatory support, either noninvasive positive pressure ventilation or 
endotracheal intubation with mechanical ventilation for respiratory 
failure. There are reports that patients benefited from corticosteroid 
in severe cases. This case help to recognize this respiratory disease 
also in surgical setting in a patient with cocaine abuse, but also 
shows how the cocaine abuser could have a complex weaning from 
general anesthesia and sedation; it could depend on the brain dam-
age by the cocaine, non-visible in CT.
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Case Report
A 30-year-old woman was admitted to the emergency room with 
cough, an episode of self-limited hemoptysis, chest pain and fever for 
5 days, treated with NSAIDs and acetaminophen. She had a history of 
hypothyroidism on hormon replacement therapy. First exams showed 
SpO2 88% without oxygen, pO2 44 mmHg, an X-Ray revealed exten-
sive consolidation in the left lung, INR was 1.27, PCR was 6.7mg/dl, 
other values were normal.
The patient was treated with painkillers, antibiotics, and methylpred-
nisolone 40mg. At 12 hours there was a worsening of the pulmonary 
function; the patient was intubated. Subsequently she had a cardiac 
arrest (CA) treated with advanced life support (ALS) and a return of 
spontaneous circulation (ROSC) at 10 minutes. Hematic material was 
aspirated from the tracheal tube, moreover there was a widespread 
bronchial bleeding in a condition of hemodynamic shock. Tranexamic 
acid, fibrinogen, plasma, crystalloids and adrenaline were adminis-
tered with poor response. Bleeding from rectum and pleural space 
were observed. Another CA lead to death despite 60’ of ALS.
Post-death analysis showed positivity for: antinuclear antibodies, 
cannabis (THC), streptococcus pyogenes and influenza A. Autopsy 
showed lung inflammation with lymphocytes cells, alveolar hemor-
rhage and thyroiditis.
Informed consent to publish had been obtained.
Background
Diffuse Alveolar Hemorrhage (DAH) is a high mortality (20-50%) condi-
tion associated with cough, fever, dyspnea, hemoptysis and ground-
glass appearance to the CT evaluation.
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The diagnosis is based on clinical criteria. The causes are numerous and 
can be attributed to infections, rheumatic diseases, drugs or toxins.
High doses of steroids (methylprednisolone 500-1000mg/die ev), 
immunosuppressants and plasmapheresis are recommended in DAH 
with inflammatory etiology although a sepsis status is an absolute 
contraindication. An antimicrobic drug is always recommended. The 
extracorporeal membrane oxygenation (ECMO) use is controversial 
due to coagulation disorders.
Conclusion
In this case, multiple co-factors are suspected to have overlapped: the 
immunoreactive setting in chronic thyroiditis (predisposing for lupus 
pneumonia or capillaritis), Influenza A and Streptococcus pyogenes 
infections and cannabinoid use may have lead to progressive and no 
responsive lung lesion. Due to a rapidly evolution and the absence of a 
clear cause there weren’t the conditions to save the patient. It remains 
unclear whether immunosuppressive therapy could has influenced 
the outcome.
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Cardiac tamponade is a rare but potentially fatal CVC insertion compli-
cation; it is more frequent and described among pediatric population 
[1]. Clinicians often fail to consider the diagnosis in patient with typical 
signs and symptoms, which leads to an increasing mortality, poten-
tially avoidable.
We describe the case of a male patient of 41 years, admitted in ICU 
for severe blunt chest trauma. CT imaging and eFAST were nega-
tive for pericardial effusion at admission. A central venous cath-
eter was placed in the right axillary vein with ultrasound guide, the 
catheter tip position was confirmed by chest X-Ray. The patient was 
rapidly treated for pelvic bones stabilization and underwent arte-
rial embolization to stop the bleeding. After 23 hours the patient ’s 
haemodynamics deteriorated, CO dropped , lactate levels rose to 3 
mmol/L, there were no signs of active bleeding , haemoglobin lev-
els were stable, and noradrenaline infusion was started at 0.3mcg/
kg/h restoring an acceptable Cardiac index ( > 2,5 ml/min/mq). A 
new echocardiogram showed for the first time a pericardial effusion, 
but not tamponade according to guidelines [2]. Considering the 
traumatic nature of the patient’s injuries , CT scan was promptly per-
formed, looking for the source of the presumed bleeding . Tomog-
raphy showed iv contrast only progressing in pericardial space, 
the catheter was clearly visible outside the heart cavity., which was 
completely filled with contrast fluid. Right after the contrast dye 
injection, cardiac arrest occurred, and despite the efforts the patient 
died.
Cardiac tamponade in adults as a complication of central line inser-
tion is rare and little known among doctors., this case report aims to 
put a red flag on this rare yet very insidious complication. Tampon-
ade diagnosis furthermore is per se a clinical challenge [3], harder 
when the aethiology is a condition like a cvc misplacement.
We should all be aware that even chest Xray could be not enough to 
confirm cvc tip placement, and consider the catheter tip as a cause 
of pericardial effusion even when other causes can seem more likely.

Written informed consent for publication and /or study use, was 
obtained from the patient’s next of kin.
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Background
Fluoropyrimidines, such as Fluorouracil and Capecitabine, are anti-
neoplastic drugs commonly used in treatment of several types of 
malignancies; they have a broad spectrum of adverse effects that 
varies according to dose and schedule. Serious toxicities are rare but 
potentially lethal. Cardiac involvement is a poorly defined entity , 
especially according to the underlying pathophysiolgy and optimal 
management. Uridine triacetate is the only antidote approved for 
treatment of early onset, life threatening toxicities.
Case report
A 56 years-old male treated with neo adjuvant chemotherapy for 
gastric adenocarcinoma and discharged home with continuous infu-
sion of 5-Fluorouracil, no other pathologies in anamnesis, was con-
ducted to the emergency department (ER). The patient experienced 
neurological
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deterioration and dysarthria after vomiting. During the first paramed-
ics assessment the GCS was E4, M4, V4, pupils were physiological and 
the vital signs were stable. His neurological status of agitation was 
treated with diazepam, midazolam and anti-psychotics without any 
benefit. An acute neurological event was excluded by a CT brain; lab-
oratory exams showed only a moderate worsening of the renal func-
tion. Few minutes later he developed a ventricular fibrillation (VF) 
with a return to spontaneous circulation (ROSC) after twenty minutes 
of advanced life support maneuvers (ALS). Transthoracic echocardio-
gram revealed severe global disfunction with hypokinesia of inferior, 
posterior and lateral cardiac walls. Urgent coronary catheterization 
did not demonstrate any significant stenosis. The patient was trans-
ferred to the intensive care unit (ICU) with high doses of inotropes 
and vasoconstrictors. In ICU a new episode of ventricular fibrillation 
occurs, which required ALS maneuvers. At post-ROSC ECG a chaotic 
rhythm persisted and soon evolved again in VF which was refrac-
tory to resuscitation maneuvers (delivered 18 shocks and overall 7 
mg of adrenaline). Death was declared 8 hours after hospitalization. 
The patient, after exclusion of all reversible causes of cardiac arrest, 
was most likely a victim of 5-Fluorouracil intoxication expressed as a 
neurotoxicity and a cardiotoxicity. 5-Fluorouracil is associated with 
a wide range of adverse side effects infrequently lethal when identi-
fied early; cardiac complications are less common, and the patho-
physiology is not fully understood. In this case encephalopathy and 
cardiomyopathy were rapidly progressive and did not allow to apply 
adequate therapeutic strategies.

Conclusion
Uridine Triacetate is the only Fluoropyrimidines antagonist available 
and it is administrable only orally, therefore cannot be given when 
the patient is severely unstable; furthermore, it is not at disposal in 
all hospitals. Another therapeutic strategy, unfortunately not avail-
able in our center, is the extracorporeal membrane oxygenation 
(ECMO) despite of a neoplastic disease is normally a contraindica-
tion to the procedure. In literature there are few cases report where 
the utilization of ECMO was used as a bridge therapy while the heart 
damage resolves spontaneously. Informed consent to publish had 
been obtained.

Pediatric and Neonatal Perioperative Medicine
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Background High Frequency Oscillatory Ventilation (HFOV) is still con-
sidered as a rescue respiratory to treat children with severe PARDS 
when Conventional Mechanical Ventilation (CMV) fails to improve 
gas exchange or results in non-protective ventilation. However its use 
became even more controversial following two negative clinical trials 
in adult ARDS and two recent paediatric studies failing to show any 
benefit of HFOV on patient outcome. It’s still debated whether the 
outcomes of these studies confirm that HFOV is not beneficial, or even 
harmful, or that patient outcome was determined by the oscillator 
management strategy or time of application. Aim of this study was to 
review clinical data charts of children with PARDS (defined by PALICC 
criteria) managed with early HFOV during the course of illness. CMV 
was delivered in a volume controlled mode, tidal volume 6ml/kg, PEEP 
and FIO2 set according to the low limit of NIH Table. HFOV was deliv-
ered with a physiologic individualized open lung approach: the switch 
from CMV towards HFOV was planned in presence of: Oxygenation 

Index(OI)>13; Plateau Pressure>28cmH2O after PEEP optimisation. 
The return from HFOV to CMV was planned if: FIO2<0.4, mean airway 
pressure<18, normocapnia and no reduction in oxygen saturation 
during airway suction. We studied the feasibility of our strategy and 
examined the level and time course of metrics for pSOFA score, use of 
adjunctive therapies and long term respiratory follow up after hospital 
discharge.
Materials and methods. The study was approved by the local Ethi-
cal Committee, which waived the need for informed consent, as 
this was a retrospective analysis of prospectively collected data 
between January 2015 and December 2019. Basic clinical data were 
extracted from electronic clinical chart (Digistat; United Medical 
Software, Cerbaia, Italy) and included: demographic and antropo-
metric data at admission followed by daily monitoring of ventilatory 
setting together with respiratory mechanics, pSOFA and physiologi-
cal parameters. Data were collected at: 1) Intubation 2) pre-HFOV 
switch during CMV and 3) return to CMV from HFOV.
Results.In the study period 16 patients were allocated to receive 
early HFOV. Demographic and outcome measure are reported in 
Table 1.
HFOV was set at a mean PAW 25±2cmH20, Hz 9±0.5 and Power 
45±5. HFOV was delivered for a median period of 3, 1,7-4.25 days. 
Days on CMV were 7, 6-8.5 with NIV postextubation days 3, 2-5.5. 
LOS PICU days was 13, 9.7-14.5. PICU and hospital mortality were 
6%. Six out of 16 patients needed new hospitalization at six months 
and 2 out of 16 patients were discharged with home care ventila-
tion. Respiratory mechanics was characterized by extremely low 
values of static compliance at admission, severe hypoxemia and ele-
vated OI. HFOV resulted in a progressively increase in oxygenation, 
control of paCO2 and pH. However, HFOV resulted in more severe 
hemodynamic impairment, higher need of neuromuscular blockade 
and sedation, need of vasopressors and inhaled nitric oxide.

Conclusions. Early individualized HFOV in PARDS could be considered 
safe and effective in improving oxygenation and gas exchange in 
severe PARDS. Further studies are needed to explore potential HFOV 
advantages on CMV

Table 1 (abstract A120). See text for description

Male , n,% 7 (44)

Weight, Kg 4.75, 4.2-7.3

BSA, cm/m2 0.26, 0.24-0.36

Prematurity classification

 (<28 week) 3 (18)

 (> 28 to 32 weeks) 0 (0)

 (>32 to 34 weeks) 2 (12)

 (>34 to 37 weeks) 3 (18)

Days before PICU admission 2, 1-3.25

Preintubation NIV Days 0,5-2

pre-HFOV CMV days 1, 0.6-2

HFOV Days 3, 1,7-4.25

CMV, cumulative days 7, 6-8.5

Post extubation NIV Days 3, 2-5.5

LOS PICU, days 13, 9.7-14.5

LOS Hospital, days 19, 13.7-21.7

PICU mortality, n % 1,6

Hospital mortality, n% 1,6

6 months mortality, n% 1,6

Hospitalisation at 6 months, n% 6,37

Discharge on home ventilation, n% 2,12
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Table 2 (abstract A120). Respiratory mechanics on CMV. Data are 
expressed as median 1‑3IQ Friedman t‑test with Bonferroni post‑
hoc correction * p<0.01 compared to CMV day 1 and pre‑HFOV 
switch

CMV, day 1 pre HFOV switch return to CMV

FIO2 0.6, 0.5-0.7 0.7, 0.65-0.85 0.6, 0.45-0.65

TV, ml/kg 7, 7-9 6, 5.5-6-7 7, 6.8-7.5

PEEP,  cmH2O 8, 7-10 10, 8-12 10, 9-11

Pplat,  cmH2O 25, 23-26 27, 26-29 24,23-25

Driving Pressure 
 cmH2O

16, 13-20 17, 15-20 12, 10-14 *

Oxygenation Index 9, 8-11 11, 10-14 8, 6-9 *

Respiratory System 
Compliance 
(Crs,ml/Kg  cmH2O

0.47, 0,31-0,61 0.43, 0.31-0.59 0.8, 0.6-0.9 *

NMB, n% 7,46 12,75 3,15

Prone position, n% 6,40 2,12 7,15

iNO, n% 3,20 6,35 2,12

Vasoactive agents 
usage, n%

2,12 3,18 -

Fig. 1 (abstract A120). HFOV and physiological parameters

Fig. 2 (abstract A120). HFOV and pSOFA
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Background
Children undergoing deep sedation need to fast to prevent the risk 
of aspiration of gastric contents. The ESAIC guidelines stipulate the 
fasting times to be observed [1]. Unnecessarily prolonged fasting 
times may increase the risk of post-procedure vomiting and nau-
sea (PONV). Ultrasound (US) is a non-invasive technique capable 
of measuring the quantity of gastric residue, potentially allowing a 
reduction in fasting times.
Aims
The aim of the study was to ultrasonographically evaluate the quan-
tity of gastric residue before the fasting times suggested by the 
ESAIC.
Materials and Methods
In this prospective observational study, children with neurological, 
neurosurgical or neuropsychiatric conditions, scheduled for magnetic 
resonance imaging (MRI) under deep sedation at the Bambino Gesù 
Pediatric Hospital, San Paolo site, were enrolled. Informed consent 
was obtained from all patients in accordance with local ethical com-
mittee guidelines. The study included children aged less than 18 years, 
whose last meal consisted of cow’s milk or formula, breast milk or clear 
liquids. Patients with slowed gastric motility were excluded. The con-
tent in the gastric antrum was quantified in the pre-operative hold-
ing area with the patient in the supine and/or right lateral decubitus 
position, performing sagittal and axial scans in the epigastric region 
using the SIEMENS ACUSON s3000 ultrasound machine. The volume 
of the endoluminal material was calculated with the ultrasound sys-
tem’s automated software. After adhering to ESAIC-recommended 
fasting guidelines, children underwent deep inhalation sedation (oxy-
gen, air and sevoflurane) with a facial mask in spontaneous breathing. 
No antiemetic drugs were administered. The presence of PONV was 
recorded.
Results
Twenty-four children aged between 2 months and 12 years were 
enrolled. Thirteen children consumed water an average (SD) of 67 (28) 
minutes before the ultrasound evaluation, exhibiting a gastric residue 
of 0.25 (0.4) ml/kg. Eight children were fed artificial or cow’s milk 199 
(92) minutes before the ultrasound evaluation, demonstrating a gas-
tric residue of 2.2 (2.1) ml/kg. Three children were fed breast milk 170 
(60) minutes before the ultrasound evaluation, presenting a gastric 
residue of 0.10 (0.2) ml/kg (Table 1). Four children underwent an ultra-
sound assessment less than 1 hour after their last clear liquid intake; 
in the absence of any gastric residue, deep sedation was deemed 
safe [2,3]. Only 2 children experienced PONV, with no complications 
recorded.
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Conclusions
The study confirms that the fasting times stipulated by the guidelines 
allow for full emptying of gastric contents. Moreover, gastric ultra-
sound appears to be a feasible technique for assessing gastric residual, 
potentially enabling the safe reduction of fasting times.
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Table 1 (abstract A121). Time to ultrasound assessment with gas‑
tric content volume and total time to procedure start. Data are 
reported as means (SD)

Type of fluid Time of fasting 
at US assess-
ment (minutes)

Gastric fluid 
volume (ml/kg)

Time of fasting 
at the start of 
the procedure 
(minutes)

Clear fluid 67 (28) 0,25 (0,4) 88 (31)

Breast milk 170 (60) 0,10 (0,2) 201 (51)

Milk - Formula 
milk

199 (92) 2,2 (2,1) 236 (95)

Nutrition, metabolism and renal therapy
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Background
Critically ill patients in Intensive Care Unit (ICU) are frequently mal-
nourished. Noninvasive ventilation (NIV) often poses the necessity 
to start artificial nutrition, but data and recommendations about the 
appropriate nutritional support in NIV are still very limited. We aimed 
to describe the characteristics and nutritional management of patients 
undergoing NIV in ICU, and to assess potential associations with 
patient outcomes.
Methods
We reviewed the electronic records of adults in our ICU undergoing 
NIV for acute respiratory failure (ARF) for more than 48 hours, from 
March 2020 to January 2023. Population characteristics and nutritional 
management were described, as well as NIV settings, complications, 
need for tracheal intubation (ETI), ICU/hospital length of stay, and 
mortality. The ethics committee waived the requirement to obtain any 
informed consent for data collected retrospectively.
Results
A total of 112 patients were included (75 males/37 females), with a 
mean age of 65 (±12), and a median body mass index (BMI) of 27.76 

(25.71-34.44) Kg/m2, with 45 obese subjects. ICU admission diagnosis 
were ARF (65%), septic (9%) and hypovolemic (9%) shock, while major 
comorbidities were hypertension (55%), cardiopathy (40%) and res-
piratory disease (38%). NIV was used in 96 cases for hypoxemic and 
in 16 cases for hypoxemic-hypercapnic ARF, with a median treatment 
duration of 69 (42-95) hours over 3 (2-5) days. Patients were on nutri-
tional support for 5 (2-10) days during ICU stay, and time lag between 
NIV initiation and nutrition start was 1 (0-2) day on average. Enteral 
nutrition was administered in 25 patients, parenteral in 41, while 
both routes in 28 patients. Eighteen patients received no nutrition or 
oral nutritional support. Median caloric intake was 9.65 (5.23-12.91) 
KCal/Kg/die, with a total protein amount of 0.40 (0.17-0.57) g/Kg/die. 
Patients on parenteral and on both routes received a higher caloric 
and protein intake and had a longer NIV treatment duration (p<0.001). 
Maximal caloric intake reached was 13.62 (±7.74) KCal/Kg, and it was 
administered for 1 (1-3) day in median, with a time lag between mini-
mal and maximal caloric intake of 1 (0-3) day. Infection occurrence was 
25%, while ETI was necessary in 39 (35%) patients. Pressure sores were 
observed in 17 cases. Lastly, ICU length of stay was 6 (4-10) days on 
average, and ICU mortality was 21%.

Conclusions
Patients treated with NIV in ICU were given early nutritional support, 
but median caloric and protein intakes resulted globally low. Further 
prospective studies are necessary to understand the appropriate nutri-
tional support in NIV.
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Background: Nutritional status has been shown to play a primary 
role in influencing short and long-term outcomes also in solid organ 
transplant recipients [1,2]. However, specific data concerning lung 
transplants (LT) are lacking. The aims of the study are: i) describing the 
preoperative nutritional and muscular status before LT and, ii) investi-
gating which nutritional and sarcopenia indices are predictors of post-
operative outcomes of interest, as duration of postoperative invasive 
mechanical ventilation (IMV), need for re -intubation, length of stay in 
intensive care unit (ICU) and hospital, and rejection at 30 days.
Materials and methods: This single-center retrospective study evalu-
ated for enrollment all consecutive adult patients undergoing bilat-
eral LT at the University Hospital of Padua (between February 2016 
and November 2020). The exclusion criteria were: i) admission to ICU 
before LT, ii) re-transplant, iii) pre-existing muscular or skeletal dis-
eases. For each enrolled patient, the following data, assessed within 
six months before LT, were collected: a) nutritional indices (Body Mass 
Index (BMI), serum albumin level, Prognostic Nutritional Index (PNI), 
Mini Nutritional Assessment Short-Form (MNA-SF)); b) indices of sar-
copenia (Creatinine Height Index (CHI), Skeletal Muscle Index (SMI) 
and densitometry of paravertebral muscles on chest CT); and c) clinical 
data related to the outcomes of interest. Univariable logistic regres-
sion models were used for binary outcomes and univariable Gamma 
models for continuous outcomes.
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Results: 108 patients were included in the study, of which 72 (67%) 
were male. Nutritional and muscular indexes collected from our cohort 
were reported in Table 1. Longer duration of IMV was associated with 
lower preoperative albumin (p-value <0.010), as shown in Figure 1.
The increase of ICU stay was related to lower preoperative albumin 
levels (p-value <0.010), PNI (p 0.010) and BMI (p-value 0.040), respec-
tively. No nutritional or muscle parameters predicted the need for 
reintubation, the onset of rejection at 30 days and the length of hos-
pital stay.
Conclusions: Most of the patients undergoing bilateral LT in Our expe-
rience presented a nutritional and muscular status within the normal 
limits. Pre-transplant serum albumin values correlated with the dura-
tion of IMV, while serum albumin, PNI and BMI were associated with 
prolonged ICU stay. On the contrary, the proposed indicators of sar-
copenia did not show any correlation with the investigated outcomes. 
Further studies are necessary to validate our results and to investigate, 
on a larger sample, newer association between nutritional status and 
outcomes of interest.
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Fig. 1 (abstract A123). Relation between invasive mechanical venti-
lation and preoperative serum albumin (non-linearity)

Table 1 (abstract A123). Nutritional and muscular indexes in bilat‑
eral lung transplant recipients (data are expressed as median and 
[interquartile range])

Nutritional and muscular indexes Bilateral lung 
transplant recipients 
(n=108)

BMI, kg/m2 23.30 [20.70-27.40]

Albumin, g/L 39 [36-42]

Prealbumin, mg/L 232 [186-276]

PNI 50.00 [45.00-54.00]

MNA-SF score 13 [12-14]

CHI (%) 80 [59-100]

Muscular density(Hu) 36.90 [31.80-41.30]

Muscular volume  (mm3) 65169 [53096-78821]

SMI (cm2/BSA) 36.50 [31.70-40.80]

Sarcopenia*, n (%) 14 (17)

Abbreviations: BMI body mass index, PNI Prognostic Nutritional Index, MNA-SF Mini 
Nutritional Assessment Short-Form, CHI Creatinine Height Index, SMI Skeletal 
Muscle Index

* Sarcopenia was defined as densitometry of paravertebral muscles on chest CT 
<30 Hu
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BACKGROUND
Pathogenesis of hepatic encephalopathy (HE) is complex and multifac-
torial; elevated ammonia levels had been considered as primary cause, 
but other factors have been advocated. Vitamin D deficiency is com-
mon in hepatic patient and it could be correlated to HE gravity accord-
ing recent findings .
CASE REPORT
We report a case of 73 years man suffering from chronic liver disease 
(CLD) reversed by vitamin D administration. He presented in Emer-
gency Room with neurologic impairment and hyperammonaemia 
(187 microg/dl). He was drowsy, able to localize pain stimuli and to 
say confused words. Lactulose and branched-chain-amino-acids treat-
ment was undertaken; metabolic acidosis was corrected by NaHCO3 
infusion. After a few hours epileptic attack was manifested, hence 
antiepileptic treatment was started (levetiracetam 500 mg bid). A CT 
scan excluded haemorrhagic or ischemic strokes. Neurologic status 
got worsen quickly, till coma status; patient was intubated and moved 
in Intensive Care Unit. After 48 hours treatment, ammonia levels were 
normalized. Under antiepileptic therapy no epileptic electroencepha-
logram activity was registered. Electrolytes were in range, acid-base 
balance was corrected. Any sedation drug was stopped since more 
of 24 hours, but neurological status was still impaired (RASS+3/-2; 
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CAM-ICU negative for delirium) with evidence of Kussmaul breath-
ing pattern. Vitamin D severe deficiency, detected initially (5,7 ng/ml 
[severe deficiency<10 ng/ml; insufficiency 10-30 ng/ml; toxicity>100 
ng/ml]), but overlooked, was treated with cholecalciferol 100.000 IU 
IM. After administration, patient recovery was observed in the fol-
low 24 hours; patient was promptly extubated; he was able to fulfil 
orders and to answer to simple questions; he moved to medical ward 
in 2 days. After one week from administration, Vitamin D level was 
increased, defining insufficiency (12,4 ng/ml) state.
CONCLUSION
Vitamin D is a multifunctional steroid hormone; it is involved also 
in normal functioning on human brain. Vitamin D deficiency was 
observed in many neuropsychiatric conditions (autism, depression, 
schizophrenia, cognitive decline, dementia). In CLD, patients with HE 
have been shown to have significantly lower vitamin D levels than 
non encephalopathic ones. This correlation suggests that vitamin D 
deficiency may have an unrecognized role in the development of HE. 
This case report, limited per se, supports this possible causal associa-
tion, considering that vitamin D supplementation is like to have deter-
mined or at least contributed to neurological recovery of our patient. 
Maintenance of vitamin D levels within normal range could become 
part of clinical management of patients with CLD, also in acute setting.

DECLARATIONS
Consent to data collection and publication was obtained from the 
patient
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Background
Automated infrared pupillometry is a reliable, reproducible, and 
objective measure of the pupillary light reflex (PLR), a valuable tool 
in the evaluation of potential intracranial pathologies and brainstem 
dysfunction [1,2]. Moreover, an index derived from one pupillometry, 
the Neurological Pupil Index (NPi) has important prognostic value in 
anoxic and non-anoxic brain injury [2]. Recently, another pupillometry 
device, has proposed a new index called the Quantitative Pupillometry 
Index (QPI) which is based on the constriction response to light stimu-
lation, ranging from 0 (no response) to 5 (optimal response). However, 
there is currently no data available on QPI values in healthy subjects or 
its usefulness in patients with brain injury.
Materials and methods
Adult subjects were included between January and February 2023 
at the Hôpital Universitaire de Bruxelles (HUB), Belgium. They were 
tested in a constant semi-dark environment, after sufficient time to 
adjust to the dark. Both eyes were sequentially tested; testing was 
repeated 3 times for each eye, with an interval of 3 minutes between 
measurements. Together with QPI values, pupil diameter, pupillary 
constriction, latency and velocity, as well as demographic data, were 
also collected. Descriptive statistics were computed for all variables.
Results
75 healthy volunteers were included; median age of the study cohort 
was 30 [28-39] years; 44 (59%) of subjects were female. The most fre-
quent visual defect were myopia (n=32, 43%), astigmatism (n=16, 
21%) and hypermetropia (n=6, 8%). At the first measurements, medi-
ans pupillary diameter was 6.5 [5.6-7.1] mm in the right eye and 6.2 
[5.4-7.0] in the left eye, respectively. All QPI measurements from both 
eyes scored 5.
Conclusions

The results confirmed consistency in repetitive measurements of the 
QPI, indicating a value of 5 as normal for this parameter. This infor-
mation will be useful for future studies that evaluate QPI in brain 
injured patients, where comparison with normal values is necessary.
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Introduction
Takotsubo cardiomyopathy (TTC) affects up to 8% of patients with 
subarachnoid hemorrhage (SAH), particularly in most severe SAH 
cases (1). Nearly half of SAH patients presenting TTC develops 
acute cardiac failure; TTC is associated with an increased risk of in-
hospital death or long-term neurological disabilities compared to 
SAH patients without it (1). It is therefore fundamental to detect the 
presence of TTC in SAH patients.
Beside the typical left ventricular apical “ballooning” with decreased 
ejection fraction, SAH patients can present less common TTC pat-
terns not involving the apex nor contractility (1-4).
We present a case of “reverse TTC” (rTTC) associated to SAH, charac-
terized by normal apex function.
Informed consent was obtained for this study.
Case report
A 63 years old woman was found at home confused, with a severe 
headache. An angio-CT brain scan revealed a widespread SAH after 
rupture of an aneurysm of the anterior cerebral artery. The Hunt and 
Hess grade was III [Fig.1].
An external ventricular derivation was placed, then the patient was 
admitted to the NeuroICU. The following day she underwent embo-
lization of the aneurysm Two days after the event negative T waves 
where noticed [Fig 2], while hemodynamic deteriorated and norepi-
nephrine was started.
An echocardiography was performed, showing hypokinesia of the 
middle wall of the left ventricle, with an ejection fraction of 50% 
[Fig.3]. A diagnosis of rTTC was made and bisoprololo was adminis-
tered, while norepinerhine was gradually reduced.
The following day both the electrocardiogram and echocardiogram 
abnormalities were greatly improved. No other complications were 
observed, and the patient was transferred to a rehabilitation center 
one month later, after full neurological recovery.
Discussion
One third of TTC presents non-typical patterns, with abnormalities 
limited to the mid left ventricular wall, or to the basal wall or to 
focal areas (1). Of note, rTTC seems to be associated with the same 
prognosis of the typical TTC, even if rTTC might resolve faster (1). 
rTTC might be triggered by a damage of the cerebral cardiovascular 
regulatory areas, whereas typical TTC is triggered by a stress release 
of catecholamine (2). Both patterns share the same therapeutic 
options, particularly the need to limit vasopressors and inotropic 
agents.
Conclusion
In SAH patients, in case of electrocardiographic abnormalities above 
all if associated to hemodynamic deterioration, the absence of a left 
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ventricular apical ballooning does not exclude TTC, as less common 
patterns are possible and are associated with the same risks.
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Fig. 1 (abstract A126). Widespread SAH

Fig. 2 (abstract A126). Diffuse negative T waves on the 12-lead 
electrocardiogram

Fig. 3 (abstract A126). Echocardiography images
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Background
Care for Jehovah’s Witness (JW) patients can be challenging and often 
a dilemma to clinicians because of the patient’s religious beliefs against 
receiving blood products. We present a severe trauma brain injury (TBI) 
needing emergent neurosurgery, in which, despite severe anemia, an 
intensive approach with multimodal neurological and hemodynamic 
monitoring contributed to achieve a good neurological outcome at 
discharge.
Case Report
A 40 years old JW woman was admitted for severe TBI consisting in 
acute subdural hematoma (image 1), with calculated GCS of 5 on the 
scene, needing intubation and emergency surgery (evacuation of 
hematoma and decompressive craniotomy). Her medical history was 
negligible except for chronic anemia.
After surgery hemoglobin level decreased to 3,5g/dl determining 
unstable hemodynamic and increasing lactates. A blood sparing pro-
tocol was compulsory, avoiding routine samples except for a daily 
blood gas-analysis. Hemodynamic was maintained with infusion of 
amines and low volume cristalloyds, as an attempt of hemoconcen-
tration, with the aim of obtaining a cerebral perfusion pressure of 
60mmhg and minimizing the reduction of cerebral oximetry (rSO2)
(1). We strictly followed THE MANTLE bundle(2) using multimodal neu-
romonitoring (qEEG, rSO2, transcranial doppler ultrasound, pupillom-
etry, invasive intracranial pressure) and appling targeted temperature 
management with mild hypothermia (T 35,5°) associated with high 
level of sedation. (table 1)
Multidisciplinary hematologist’s support helped us to individualize 
the therapy to enhance fast autologous red blood cells production 
(3), consisting in early administration of high dose of intravenous iron 
(62,5mg/day), plus folic acid 5mg/day, cyanocobalamin 5000mcg/ml 
weekly and erythropoietin 40000Ul/ml weekly.
Late tracheostomy ultrasound and bronchoscopy guided was per-
formed to reduce risk of bleeding. Weaning started after obtaining a 
safe hemoglobin level of 7g/dl and absence of sign of hypoperfusion.
After twenty days the patient was weaned from ventilation with a 
good neurological recovery (GCS 13). Her last hemoglobin level before 
discharge to the rehabilitation unit was 12,6g/dl. At six months RCS-E 
scale was 18, LCS scale was 7.
Discussion
JW patients with severe life threatening anemia present an interesting 
challenge in critical care. Cerebral tissue hypoxia is not uncommon in 
severe TBI.
Clinical reasoning driven by multimodal neuromonitoring could help 
with personalized treatment, in order to optimize the match between 
oxygen delivery and consumption and improve neurological outcome.
This case can be a model for the future to promote the blood sparing 
approach in the management of severe TBI.
Informed consent to publish the case report had been obtained.
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Table 1 (abstract A127). Multimodal monitoring data (day of 
arrival and third day)

Day of arrival Third day

ICP 2 mmHg 3 mmHg

Pupillometry right NPi 1,1 right NPi 0

left NPi 3,9 left NPi 3,8

Ocular Echography right 5,5mm not performed

left 6,5mm

rSO2 right 58% right 60%

left 60% left 62%

Blood samples Hb 3,5 g/dl Hb 4,5 g/dl

Lactates 11,5 Lactates 1,8

Image 1 (abstract A127). First CT scan performed before treatment
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Background
Intracranial hypertension (IH) has been consistently associated with 
poor neurological outcome. Many studies show that this is not only 
related to intracranial pressure (ICP) intensity, but also to the dura-
tion of IH episodes [1]. In this setting, promptly detection of IH by 
invasive monitoring seems to be fundamental to reduce the “dose” 
of intracranial pressure. Placement of intraparenchymal catheters 
(IPC), which are associated with an accuracy comparable to the meas-
urements obtained from the gold standard technique, external ven-
tricular drains (EVD), have usually been performed by neurosurgeons. 
However, placement of IPCs by trained intensivists at the bedside is 
becoming more common [2]. Preliminary retrospective data suggest 
that IPC placement performed by the intensivists is a safe procedure, 
which has the potential of being carried out faster than when it is per-
formed by neurosurgeons, with a similar incidence of complications. 
The aim of this observational, prospective and multicentric study is 
to compare timing of invasive intracranial pressure monitoring per-
formed by neurosurgeons and intensivist and to detect differences in 
the incidence of complications.
Materials and Methods
All adults with acute brain injury with urgent indication for invasive 
ICP monitoring are being included in 7 different centers in Italy. Exclu-
sion criteria are represented by significative coagulation disorders, 
non urgent request and the necessity to insert EVD for reasons other 
than urgent ICP monitoring. Timing of ICP monitoring will be analyzed 
as follows: T1 represents time when indication to invasive ICP moni-
toring is stated and T2 is the time in which skin incision is performed. 
We’ll also consider the place in which the maneuver is carried out 
(Intensive Care Unit-ICU or Operatory room-OR). Incidence of compli-
cations and outcome parameters will also be noted. Written informed 
consent will be required from all surviving patients as soon as they’ll 
regain their mental competency.
Results
We are still enrolling patients in both arms. Interim analysis on March 
2023 was performed on 40 patients which showed a mean T2-T1 time 
of 68 minutes in 15 patients treated by intensivists in ICU, 122 minutes 
in 16 patients treated by neurosurgeons in ICU and 198 minutes in 9 
patients treated by neurosurgeons in OR. Complete statistical data 
analysis requires 32 patients in both arms and will be performed with 
a linear mixed-effect model to investigate the effect of the operator 
on timing differences. The incidence of complications will be analyzed 
through a Generalized Linear Mixed Model.
Conclusions
TIMING-ICP may allow us to assess if ICP monitoring placement by 
intensivists can be a time-saving procedure compared to when requir-
ing a neurosurgeon for placement, and if it is equally safe to do so.
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Introduction
Awake craniotomy has been established for years as technique to facili-
tate intraoperative electrocorticography and cortical mapping to accu-
rately identify those areas of brain which control motor functions and 
speech to achieve maximal tumor excision. Many different anesthetic 
care protocols have been described; however, there is still no consen-
sus as to the best anesthetic technique. We have recently developed an 
approach for awake craniotomy utilizing dexmedetomidine as primary 
anesthetic agent. However, concerns about the use of dexmedeto-
midine include the risk of bradycardia and hypotension and the need 
to support hemodynamics. We report here a case series of 75 patients 
undergoing awake craniotomy with dexmedetomidine as the primary 
anesthetic agent. We hypothesize dexmedetomidine can be utilized 
safely as an anesthetic for awake craniotomy without the risk of airway 
manipulation and without hemodynamically significant hypotension or 
bradycardia.
Methods
With research ethics approval, the charts of 75 patients who underwent 
awake craniotomy
between 2012 and 2023 were reviewed by two authors (GB, GH) 1,2. In 
the current study, we reported the amount of dexmedetomidine used 
and the maximum and minimum systolic and diastolic blood pressures 
and HR throughout the duration of the procedure. We assessed the 
need for airway manipulation (defined by the use of a laryngeal mask 
or endotracheal tube during the procedure) and evidence of hypoten-
sion (greater than 20%sustained reduction in SBP) and bradycardia 
(requiring treatment with muscarinic antagonist) during the procedure. 
We also reported the use of vasopressors (ephedrine, phenylephrine) 
and glycopyrrolate/atropine. Data are presented as mean and standard 
deviation.
Results
Patients were 38% female, mean age 46 ± 16; and BMI 27.3 ± 5.5. Length 
of surgery was 280 ±
73 minutes. No patients required airway intervention. Dexmedetomidine 
dose was 167±84 mcg and 2 ±0.92 mcg/kg. Maximal and minimal sys-
tolic and diastolic blood pressures and HR were 152 ± 19 and 107 ± 14 
mmHg; 84± 9 and 56 ± 5 mmHg; 78 ± 14 and 54 ± 10 BPM, respec-
tively. Fig.1
Dexmedetomidine was the primary anesthetic in all cases. Five patients 
(7%) received ephedrine (10 mg); 3 patients (4%) received phenyle-
phrine, infusions (20 mcg/minute; 30 or 120 minutes). Two patients (3%) 
received glycopyrrolate (0.2 mg).
Discussion
We have completed a series of 75 patients utilizing dexmedetomidine 
with favorable outcomes with no need for airway instrumentation. 
Optimal conditions for brain mapping were obtained in all the cases. 
We observed no incidence of clinically significant hypotension or 

bradycardia and use of vasopressors/glycopyrrolate was minimal. We 
propose that the surgical stimulations and conditions associated with 
awake craniotomy allow for the use of dexmedetomidine as the pri-
mary anesthetic without evidence of clinically significant hypotension 
or bradycardia.
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Fig. 1 (abstract A129). Heart Rate and Blood Pressure Measurements Dur-
ing Awake Craniotomy
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Background
Intracranial hypertension (IH) is a frequent complication of brain 
injury, and its severity was correlated with worst outcome. Optic nerve 
sheath diameter (ONSD) is a non-invasive, cheap, fast and operator-
dependent bedside test.
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Materials and methods
From May 2022 to March 2023, eighteen adult patients (10M/8F) with 
traumatic brain injury, subarachnoid/intracerebral haemorrhage and 
ischaemic stroke were observed in our Post Operative Intensive Care 
Unit. Clinical management was driven by international guidelines. In 
these patients clinical monitoring, computed tomography (CT), intra-
ventricular catheter for intracranial pressure (ICP), transcranial doppler 
(TCD) and ONSD monitoring were all available. Ultrasound examina-
tion was performed a 7.5 MHz linear ultrasound probe (ONSD) and tra-
ditional 2-MHz transducer (TCD).
Results
In thirteen patients multimodal monitoring has progressed in line with 
international literature. However, in five patients with ICP > 24 mmHg, 
IH suspected clinically and CT confirmation, ONSD was constantly 
>60mm (60-71).
Conclusions
We know that ONSD is sensible but not specific test for IH, and it may 
help to detect ICP in a multimodal approach [1-2]. We have a clear idea 
that of the studied ultrasound non-invasive methods, ONSD is the 
best estimator of ICP [3-4]. Maybe the anatomical features of the optic 
nerve allow an enlargement of the diameter especially in the case of 
severe IH. Larger studies are required, but ONSD would be a very use-
ful tool in case of lack of CT (technical problems, overcrowding, ambu-
lance setting...) or while awaiting execution of the same exam.
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Background
In various situations, such as Non-ST-Elevation Myocardial Infarction or Severe 
Sepsis, the ratio between mean platelet volume (MPV) and platelet count 
(PLT) has shown its prognostic role, way more than MPV and PLT alone.
Purpose
In this study MPV/PLT ratio was calculated to assess its prognostic role 
in predicting in hospital mortality in intensive care unit (ICU) brain 
injured patients.
Methods
From May 2021 to May 2023 clinical history of all brain injured patients 
admitted to the ICU was recorded and hemogram at admission was 
performed to later calculate the MPV/PLT ratio. Study population was 
divided in two groups: Group 0 - survivors; Group 1 - not survivors.

Results
67 patients were enrolled: mean age was 61.7±17.4 years, 23 patients 
(34.3%) were female. Diagnosis at admission was: traumatic brain 
injury 23.9%, intracranial hemorrhage 37.3%, subarachnoid hemor-
rhage 14.9%, epidural hematoma 1.5%, subdural hematoma 13.4%, 
acute ischaemic stroke 9%. 40 patients died during the hospitaliza-
tion in the ICU (59.7%). Mean MPV/PLT at admission was significantly 
higher in survivors 0.504 ± 0.317 than in not survivors 0.276 ± 0.281 
(p=0.003). Mean MPV at admission was 50.9 ± 3.6 fl in survivors and 
72.6 ± 31.4 fl in not survivors (p=0.016), while mean PLT at admission 
was 217 ± 76.7 10^3/ul in discharged patients and 171 ± 58.5 10^3/ul 
in patients who died during hospitalization in ICU (p=0.011).
Conclusions
MPV/PLT could be considered an independent predictor of ICU brain injured 
patients’ mortality, much more reliable than MPV and PLT alone. During ICU 
stay, hemogram at admission should be performed and MPV/PLT ratio should 
be calculated from it to have an idea of the brain injured patient’s outcome.

Informed consent was obtained from all the enrolled patients.
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Background
Inhalation sedation could enhance cerebral perfusion in patients with suba-
rachnoid hemorrhage (SAH). However, concerns regarding the elevation of 
Intracranial Pressure (ICP) and diversion of blood flow need to be addressed. 
[1,2] For patients with high-grade SAH requiring sedation, following stand-
ard Intensive Care Unit monitoring and treatment, a CT perfusion scan must 
be conducted starting from day three to detect impending vasospasm.
Materials and methods
Eleven patients with SAH and a World Federation of Neurosurgical 
Societies (WFNS) score ranging from 3 to 5, along with ICP monitor-
ing, were enrolled in the study. After the CT perfusion scan planned 
for day three, an isoflurane concentration equivalent to an End Tidal 
Fraction (Fet%) of 1.1-1.2 was administered using the Mirus System. 
Once the targeted Fet% was achieved, a second CT perfusion scan was 
performed. Throughout the administration of the drug, Cerebral Perfu-
sion Pressure (CPP), End Tidal CO2 (EtCO2), ICP, arterial pressure, and 
oxygen saturation were recorded every five minutes on a Case Report 
Form (CRF) until the target concentration was reached. Intravenous 
sedation, catecholamine infusion and respiratory rate were adjusted 
based on CPP and EtCO2. Approvals from local ethics committee and 
AIFA were obtained. Informed consent was obtained according to 
local ethics committee’s indications.
Post-procedural evaluation of CT perfusion was conducted using the 
GE Healthcare Advantage Workstation. A total of 18 Regions of Inter-
est (ROI) from the frontal, temporal, and occipital-parietal areas were 
selected for the pre- and post-inhalation study. Cerebral blood flow 
(CBF), Cerebral Blood Volume (CBV), and Mean Transit Time (MTT) were 
analyzed. A repeated measures ANOVA was performed, with the inha-
lation phase and selected cerebral areas as factors. To assess the cor-
relation between flow and volume, a linear regression was conducted.
Results
A repeated measures analysis was performed for descriptive parameters, 
indicating a statistical significance only for Fet.gas (p<0.1) (Table 1).
A significant difference was found for CBF values (p<0.001). Addition-
ally, the stratified analysis for cerebral areas did not show any differ-
ences for the three variables (Figure 1).
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The linear regression revealed a significant correlation between vol-
ume and flow (p<0.001) with a moderate correlation (Pearson 0.44).

Conclusions
The administration of isoflurane was not associated with increased 
ICP. Overall, we observed an 8% increase in CBF without any occur-
rence of stealing in the selected ROIs. The primary goal of the study 
was to ensure the safety of drug administration, making it reasonable 
to consider this as a viable treatment option.

Table 1 (abstract A132). Repeated measures analysis for descrip‑
tive parameters: MAP (Mean Arterial Pressure), HR (Heart Rate) 
SpO2 (Oxygen Saturation), EtCO2 (End Tidal CO2), ICP (Intracranial 
Pressure) Fet.gas (End Tidal Fraction of gas)

Timing 1 (N=11) Timing 2 (N=11) Timing 3 (N=11) p

MAP, median (IQR) 89.0 (82.50-92.36) 84.00 (77.50-91.00) 79.00 (75.00-88.50) 0.237

HR, median (IQR) 83.00 (69.00-89.00) 77.00 (70.50-90.00) 78.00 (70.00-91.00) 0.997

SpO2, median (IQR) 98.00 (97.00-99.00) 98.00 (97.00-99.00) 98.00 (97.00-99.00) 0.764

EtCO2, median (IQR) 38.00 (34.50-41.00) 38.00 (35.00-41.00) 37.00 (34.50-39.50) 0.765

ICP, median (IQR) 22.00 (3.00-27.00) 22.00 (3.50-31.50) 21.00 (3.00-31.50) 0.970

Fet.gas, median (IQR) 0.80 (0.75-0.80) * 0.9 (0.8-0.9) 1.10 (0.95-1.15) <0.01

Fig. 1 (abstract A132). Values of cerebral blood flow (CBF), cerebral blood 
volume (CBV), and mean transit time (MTT) before and after isoflurane inhalation
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Background
Pyogenic ventriculitis is a severe infection of the central nervous sys-
tem with serious and often irreversible consequences in the quality 
of life of patients. Its treatment is difficult due to the impossibility of 
achieving sterility of cerebrospinal fluid and the physiological charac-
teristics promptly[1], and its mortality rates is close to 60%[2].
Meningitis and ventriculitis may be a complication of a variety of inva-
sive procedures including
spinal surgery[3]. Incidental durotomy when unrepaired increases the 
risk of developing meningitis[4].
Factors relevant to the nature of CNS infection pose significant chal-
lenges to clinicians and ineffective treatments are frequent[5]. 

Intraventricular administration of antibiotics may offer several benefits 
over systemic therapy; however, the outcomes and current practices 
of such treatments are poorly described in literature[6].
Case report
A 72-yr-old male underwent lumbar spine stabilization surgery in a 
peripheral hospital. Eight days later, he started showing hyperpyrexia 
and drowsiness, rapidly evolving towards a state of coma, so he has 
been transferred to our hospital. Exams showed meningitis from Kleb-
siella pneumoniae with concomitant lumbar paravertebral abscess, 
for which the patient was initially treated with aspiration and systemic 
targeted antibiotic therapy, with no significant improvement. A sub-
sequent MRI showed a meningoencephalitis and ventriculitis with 
initial obstructive hydrocephalus, therefore in fifteenth day a two-
lumen ventricular derivation system was placed, in order to manage 
continuous washing and intraventricular instillation of antibiotics. A 
few days later the patient underwent neurosurgical surgery to remove 
vertebral synthesis devices: at that moment surgeons discovered the 
presence of dural fistula, treated with autologous fat patches. The ven-
tricular washing system was kept in place for 14 days, and we assisted 
to a progressive until complete cleansing of the purulent material on 
CT with a synchronous clinical neurological improvement. Continu-
ous monitoring of the ICP has also allowed to observe a progressive 
lowering of intracranial pressure, spy of a deliquoration. The patient 
underwent a surgical revision of the fistula and on the eighteenth day 
all antibiotics infusions were suspended for definitive resolution of the 
meningoventriculitis.
Conclusions
Combining the ability to directly modify the concentration of the 
targeted antibiotics in the cerebrospinal fluid while simultaneously 
removing bacterial mass, the use of a double lumen shunt seems to be 
a rational choice for patients who poorly respond to systemic antimi-
crobial therapy alone.
Written informed consent for publication was obtained.
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Background
An early, reliable and safe neurological examination is crucial in Fast 
Track program for neurosurgical patients [1].
While processed EEG monitoring avoids oversedation during general 
anaesthesia (GA), the optimal dosage of hypnotics and analgesics 
is not yet established [2]. This study was designed to evaluate the 



Page 90 of 126J Anesth Analg Crit Care            (2023) 3:43 

effect of propofol and remifentanil on quality of recovery (QR) after 
neurosurgery.
Materials and methods
After acquiring informed consent, we prospectively collected propofol 
and remifentanil doses administered by TCI (Target controlled infu-
sion), respectively with Schnider and Minto model, in 50 elective neu-
rosurgical adults, with Glasgow Coma Scale (GCS) 15, during routine 
GA titrated to BIS (Medtronic, Minneapolis, USA) values 40-60, keeping 
BP, temperature, pCO2, and SaO2 in normal ranges.
The Recovery Room nurses collected TCI data and scored the QR 
(Fig.  1). A score <13 defined suboptimal awakening (Aw-No), 13 
defined optimal awakening (Aw-Yes).
Univariate variable as gender, age, BMI, duration of surgery, supra vs. 
infratentorial, intraoperative dosage of propofol (PD) and remifentanil, 
the effect site concentration of propofol and remifentanil (CeR) pre-
extubation were studied in a logistic model, reporting ORs with 95% 
CIs and ROC curves. Statistical analysis was performed with R (version 
4.2.3 https://www.R-project.org/)
Results
27 pts were in the Aw-YES and 23 in the Aw-No group. Only PD and 
CeR entered the multivariate logistic model for Aw-NO (ORs 1.14 (1.04-
1.24) and 0.93 (0.89-0.97) respectively. The regression coefficients 
were 0.13 for PD and -0.07 for CeR, suggesting that PD increment and 
CeR decrement are associated with a probability of Aw-No. The best 
PD cut-off for Aw-No prediction was 4.7 mg/kg/h (Fig. 2).
PD was significantly higher in the Aw-No than in the Aw-Yes (median 
4.89 vs 3.96 mg/kg/h; P=0.012), intraoperative Remifentanil dosage 
didn’t differ (Fig. 3). Pre-extubation CeR was lower in the Aw-No than in 
the Aw-Yes (media 3,67 vs 6,35 ng/ml; P=0.003) (Fig. 4). Time to extuba-
tion was longer in the Aw-No (media 26,4 vs 10,3 min; P=0.001) (Fig. 5).
Conclusions
Low doses of intraoperative propofol and high Ce pre-extubation remifen-
tanil are associated with optimal, early and uneventful awakening after BIS-
guided GA and allow a valuable triage in Fast Track Neurosurgery.
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Fig. 1 (abstract A134). Criteria for Quality of Recovery: Score = 13 -> 
Awakening-YES (Aw-YES), Score < 13 -> Awakening-NO (Aw-NO)

Fig. 2 (abstract A134). Optimal Intraoperative Propofol dosage for predict-
ing Aw-NO

Fig. 3 (abstract A134). Intraoperative Propofol and Remifentanil dosages

Fig. 4 (abstract A134). Pre-extubation Ce Remifentanil and Propofol
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Fig. 5 (abstract A134). Time to Extubation
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It is well known that SARS-CoV-2 infection can affect the central and 
peripheral nervous system with various manifestations: alterations in 
smell, muscle pain, confusion, delirium and dizziness. The pathological 
alterations underlying the symptoms can be Guillain-Barré syndrome, 
meningitis, encephalitis, Miller Fisher syndrome and stroke.
We describe the case of a 61-year-old male patient admitted to our 
intensive care unit due to a state of drowsiness, disorientation, slurred 
speech, EEG consistent with epilepsy and encephalitis and positive 
RT-PCR Covid-19 test. The patient was subsequently sedated and 
intubated. Cultural investigations were initiated on blood, urine and 
cerebrospinal fluid, and empirical therapy with dexamethasone, ceftri-
axone and acyclovir was started. The epilepsy therapy was continued. 
During the hospitalization, the patient developed ophthalmoplegia 
and weakness, especially in the upper limbs. Since all the cultures 
yielded negative results, in suspicion of autoimmune encephalitis, 
treatment with intravenous immunoglobulins and low-dose methyl-
prednisolone was initiated, considering the ongoing Sars-Cov2 infec-
tion. Therefore, the patient progressively showed gradual clinical 
improvement with resolution of ophthalmoplegia and recovery of 
strength, which allowed for extubation and the return to spontaneous 
breathing with high-flow nasal cannula.
In conclusion, in this case of autoimmune encephalitis associated with 
COVID-19, we have established an immunomodulatory treatment 
based on the use of intravenous immunoglobulins, avoiding high 
doses of corticosteroids that could have worsened the SARS-CoV-2 
infection.

Il consenso informato è stato correttame ottenuto - informed consent 
has been correctly obtained
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Background
Traumatic brain injuries (TBI) are classified based on the initial Glas-
gow Coma Scale (GCS) score as severe (GCS 3 - 8), moderate (GCS 
9-13), or mild (GCS 14-15). A common complication after TBI, especially 
in the severe ones, are seizures that can be classified as early if they 
occur within 7 days, or late if they occur after that period. Early seizures 
can lead to an increase in intracranial pressure with all the related 
consequences. To prevent early seizures, prophylaxis with antiepi-
leptic drugs is recommended [1]. The aim of our study is to analyze 
how antiepileptic prophylaxis is managed in patients admitted to our 
intensive care unit for TBI.
Materials and Methods
We retrospectively analyzed 84 patients admitted to our intensive care 
unit from January 2022 to December 2022 with a diagnosis of TBI. For 
each patient, the following variables were investigated: gender, age, 
pre-intubation GCS, discharge outcome in terms of survival, whether 
they underwent emergency neurosurgical treatment, any prophylactic 
and therapeutic anti-epileptic treatment with the respective timing, 
and the presence of critical activity on EEG during hospitalization.
Results
Of the 84 patients included, the median age was 55 [32; 74] years, 
61 (72.6%) were male, with a mean pre-intubation GCS of 9.39 (±4); 
19 (22.6%) patients underwent neurosurgical intervention, and 13 
(15.4%) died. Of the collected sample, 40 (47.6%) patients underwent 
antiepileptic prophylaxis with Levetiracetam 500mg x2/die and 24 
(28.6%) had a first EEG negative, while 17 (20.3%) had EEG activity 
indicative of seizure, performed at day 3 [2; 4]. Furthermore, different 
mono- or poly-pharmacological therapies were analyzed following 
seizure activity. A second EEG was performed at day 5 [4; 8] (Table 1).
In patients undergoing antiepileptic prophylaxis who had an EEG 
indicative of critical activity and whose Levetiracetam dosage was 
subsequently increased, there was a decrease in seizure activity on a 
second EEG in 3 cases out of 10 (7 patients with critical activity on the 
second EEG vs 3 without critical activity on the second EEG, p-value = 0.01).
Conclusion
From our preliminary results, despite the small sample size, it appears 
that increasing the dosage of Levetiracetam in response to a positive 
EEG is not sufficient to achieve remission of the epileptic activity in a 
subsequent EEG.
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Table 1 (abstract A136). Demographic and clinical characteristics 
of patients

%

Total 84

Age Median [rangeIQ] 55 [32; 74]

Sex

 M 61 72,6

 F 23 27,3

Pre-intubation GCS Mean (SD) 9.39 (3.93)

Treatment

 Surgery 19 22,6

 Conservative 65 77,3

Outcome

 ICU discharged 71 84,5

 ICU dead 13 15,4
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%

Post Traumatic Seizure Prophylaxis 40 47,6

No Post Traumatic Seizure Prophylaxis 44 52,3

First EEG positive 17 20,2

First EEG negative 24 28,5

No EEG 43 51,1

Timing First EEG Median [rangeIQ] 3 [2; 4]

Timing Second EEG Median [rangeIQ] 5 [4; 8]

New technology for point-of-care diagnostics
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Background
Acute Kidney Injury (AKI) is one of the most common complications 
after major surgery with severe outcomes in terms of Chronic Kidney 
Disease (CKD) development, morbidity and mortality [1]. Furthermore, 
it has a significant impact on Intensive Care Unit (ICU) length of stay 
[1]. The Kidney Disease Improving Global Outcomes (KDIGO) guide-
lines recommend early recognition of patients at risk for AKI and their 
prompt management through supportive measures [2]. Only a minor-
ity of patients at high risk are treated according to KDIGO bundles. The 
identification of patients at higher risk of developing AKI, by testing a 
urine sample for biomarkers [i.e. Nephrocheck®: Tissue Inhibitor Met-
alloproteinase-2 (TIMP-2) and Insulin like Growth Factor Binding Pro-
tein 7 (IGFBP7)], allows to apply the preventing measures indicated by 
the KDIGO bundles to reduce the development of AKI [3]. The aim of 
the study was to assess the early predictive power of Nephrocheck® 
compared to conventional diagnostic tests for AKI [3].
Materials and methods
The monocentric retrospective observational clinical study was con-
ducted at the Careggi Hospital University of Florence, Italy. The study 
included adults admitted to ICU after major abdominal surgery, with 
high risk for AKI development but with no other pre-existing kidney 
diseases. Written informed consent was previously obtained by all par-
ticipants recruited. Urine samples were measured by Astute140 Meter 
Biomerieux analyser® using Nephrocheck® test, which converted 
[TIMP-2] x [IGFBP7] concentrations into a numerical result, called AKI 
Risk, at the admission to ICU. The evaluated parameters were preop-
erative and postoperative serum creatinine, Nephrocheck® values and 
presence or absence of a decreased urinary output (UO) in the first 
6-12 hours after surgery (< 0.5 mL/kg/h) according to KDIGO guide-
lines. Statistical analysis was performed using Fisher’s exact test.
Results
Eighteen patients were enrolled: 10 patients with positive AKI Risk (0.3 
or > 0.3) (Group A) and 8 with negative AKI Risk (< 0.3) (Group B), all 
patients resulted similar in terms of age and comorbidities. Group A 
was compared with group B, focusing on the incidence of postopera-
tive AKI, based on a decrease of UO. Ninety percent of those patients 
belonging to group A vs. fifty percent of group B patients developed 
postoperative AKI, as shown in Table 1.
Fisher’s exact test returned a p-value of 0.1176 (Table 2).

Conclusions
Nephrocheck® test may be a valid predictor of AKI in patients under-
going major abdominal surgery. The study was not statistically signifi-
cat, probably because of the small sample.
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Table 1 (abstract A137). Database with evaluated parameters

Patients 
ID

Serum creatinine Nephro-
check® 
values at 
admis-
sion to 
ICU

Decrease 
in urinary 
output in 
the first 
6-12h after 
surgery 
(yes/no)

(g/dL)

Preop-
erative

Postop-
erative

Group A 1 1.2 1.28 0.35 yes

2 1.77 1.41 0.36 yes

3 1.21 1.23 1.02 yes

4 0.76 0.62 0.6 no

5 1.17 1.13 0.96 yes

6 1.01 0.79 1.03 yes

6 1.03 1.06 1.19 yes

8 1.1 1.18 0.41 yes

9 0.54 0.71 2.57 yes

10 0.56 0.51 0.69 yes

Group B 11 0.76 0.85 0.29 no

12 1.4 1.91 0.22 yes

13 0.76 0.83 0.19 no

14 1.22 1.11 0.19 yes

15 0.9 0.93 0.06 yes

16 1.14 1.13 0.17 no

17 0.88 0.85 0.03 yes

18 1.64 1.93 0.09 no

Table 2 (abstract A137). Fisher’s exact test

Group A 
patients

Group B 
patients

Total

(n) (n)

Postoperative AKI 9 4 13

(n)

No postoperative AKI 1 4 5

(n)

Total 10 8 18
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Introduction
This study aims to investigate the level of digital competence of phy-
sicians and nurses as a whole. These are health professionals who are 
required to understand digital tools and how to use them effectively. 
They must consider the increasing widespread implementation of IT 
platforms for documentation of nursing activities, and the consultation 
of diagnostic examinations which takes place electronically. Many stud-
ies claim that digital technology in the Public Administration brings 
advantages in terms of speed of acquisition. This leads to an increase 
in the timeliness and effectiveness of healthcare interventions. Scien-
tific evidence suggests that among the determinants that facilitate the 
implementation of digital technologies to support the main processes 
managed on a daily basis are re-fresh distance learning courses avail-
able online for both newly hired and experienced staff, offered by their 
own Company. These extra training courses will ensure that all health 
professionals are well equipped to use digital tools with efficiency.
Methods
The online data collection was carried out between the months of 
October to December 2022, by means of a message sent on both email 
and whatsapp. The message contained an access link with the subject 
’The Anonymous revised Questionnaire of Digital Health Literacy (IT-
eHEALS) which requires informed consent from the participants. This 
questionnaire focuses on the assessment of technical knowledge in 
the use of a representative sample of professionals. These are specifi-
cally the employees of San Benedetto del Tronto Hospital. The data 
collected was extrapolated through the use of a Google Forms appli-
cation an Excell database. Where the results were compared and ana-
lytically re-elaborated with the SPSS
Results
335 questionnaires were analyzed (n.262 nurses, n.73 physicians) for 
both sexes. The most populous age group was the decade between 
26-35 years, accounting for 42.7%. The vast amount of the sample 
(52.7%) have been active working for at least 15 years, the majority of 
nurses (51.7%) have a bachelor’s degree as their qualification, followed 
by 25.7% also obtaing a master’s degree at university. The maximum 
score cut-off for the quizzes was 25 points for 25 questions, the aver-
age score of the entire sample was 18.5. Between the two professions, 
nurses average score equarate slightly higher than the score of the 
doctors (20.3% versus 18.6%).When measured against the question 
on the importance of digital skills, 76.6% believe that they are very 
important in everyday working life. regarding the desire to implement 
digital training courses the majority (71.7%) expressed the desire to 
attend training courses. Among the factors favoring the level of digital 
performance, the variables were significant: being < 49 years of age 
(OR=1.94, 95% CI 1.74-2.15) level of university education (OR=2.06, 
95% CI 1.90-2.24) seniority of company service >20 years (OR= 1.17, 
95% CI 1.07-1.28). The correlation of the score with the frequency of 
use of pubmed was significant only for physicians (0.32, P<0.001)

Conclusions
Digital health is not the simple application of an app, but the strategy 
that underlies its implementation: mobile, hybrid cloud, cybersecurity, 
big data, artificial intelligence, blockchain, automation and robotics.
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Background
The knowledge among physicians of the role of artificial intelligence 
and telemedicine is under-investigated. For this reason, aims of the 
study were to explore the main concerns relative to these technolo-
gies and understand what actions can be taken to achieve an ade-
quate implementation in clinical practice.
Materials and Methods
This voluntary survey was carried out on behalf of the Board of 
Directors of ESAIC and SIAARTI (from December 28, 2022, to Octo-
ber 29, 2022). The ESAIC and SIAARTI secretariats emailed the survey 
link to their active members specialized in anesthesia, resuscitation, 
intensive care and pain medicine were accepted. The survey con-
sisted of 39 questions and less than 10 minutes were required to 
complete it.
Results
A total of 4465 e-mails were sent and 220 specialists [age 46.53±10.23; 
128 males (58.2%)] responded to the survey. Most part of respond-
ents’ working activity was represented by anesthesia, followed by 
intensive care and pain management, 55.9% had more than 16 years 
of work experience. The geographical distribution includes people 
working worldwide, with most of the replies comin from Italy [104/220 
(47.2%)]. (Figure 1) shows the heatmap of italian regions based on the 
number of responses.
Knowledge about artificial intelligence and machine learning was 
reported in 207/220 (94.1%) and 180/220 (81.8%) members, respec-
tively. In anaesthesiology, 168/220 (76.4%) and 151/220 (68.6%) 
have heard of artificial intelligence and machine learning. In inten-
sive care, 154/220 (70.0%) and 133/220 (60.5%) heard of artificial 
intelligence and machine learning, while these numbers were 
much lower in pain medicine [artificial intelligence: only 70/220 
(31.8%) and machine learning 67/220 (30.5%)]. The main barriers 
to implementing these tools in clinical practice resulted to be: i) 
lack of knowledge of algorithms leading to the results; ii) presence 
of few validation studies available, iii) not enough knowledge on 
artificial intelligence. Knowledge about telemedicine was reported 
in 212/220 (96.4%) members. Interestingly, 95.9% believed that 
training can lead to a greater use of these technologies. 90.0% of 
respondents declared themselves available to attend these courses 
and for the 81.4% of participants these new technologies will not 
replace their work.

Conclusions
The general approach of anesthesiologists, intensivists, and pain man-
agement clinicians towards artificial intelligence and telemedicine 
was overall positive. Ethical and legal issues and the lack of explain-
ability of certain algorithms represented the main deterrents to the 
application of artificial intelligence in clinical practice. However, most 
participants did not consider these technologies as a threat to their 
profession.
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Fig. 1 (abstract A139). Heatmap representing geographical distribution 
of the participants’ working centers in Italy.

A140  
The assessment of ventricular‑arterial coupling in critically ill 
patients: A report of three cases
D. Petronaci 1, C. Marino 1,2, F. Vitale 1, G. Accurso 1, A. Puglisi 1, S.M. Raineri 
1,2

1 Department of Anesthesia, Intensive Care, and Emergency, Policlinico 
Paolo Giaccone, University of Palermo, Palermo, ITALY; 2 Department 
of Surgical, Oncological and Oral Science (Di.Chir.On.S.), University 
of Palermo, Palermo, ITALY
Correspondence: D. Petronaci
Journal of Anesthesia, Analgesia and Critical Care 2023, 3(Suppl 1):A140

Background
The assessment of ventricular arterial coupling (VAC) has been shown 
to provide help in understanding the contribute of circulatory impair-
ment and ventricular disfunction in hemodynamic instability of 
critically ill patients [1]. VAC-guided hemodynamic optimization pro-
tocols have also been proposed for the management of septic shock’ 
patients [2], improving the outcome and discriminating phisiopatol-
ogy of septic and cardiogenic shock [1].
We present three cases of bedside assessment of ventricular arterial 
coupling performed in patients with suspicion of septic shock and 
admitted to ICU. Consent to publish was obtained from the next of kin.
Case report
Case 1
74-year-old female admitted in ICU for hemodynamic instability after 
total pancreatectomy surgery, with diagnosis of septic shock. Maxi-
mal dose of norepinephrine and terlipressin 0.7 mcg/kg/h were used 
to support the circulation. Patient underwent a TTE assessment of 
ecocardiography-derived estimates of EF (39%), left ventricular end-
systolic elastance, arterial elastance and VAC in a single-beat deter-
mination, that found a VAC 1.4 (Ea 2.1 mmHg/ml, Ees 1.5 mmHg/ml), 
highlighting excessive peripheral vasoconstriction, impairing cardiac 
performance. Therapy was optimized by prescribing epinephrine 0.1 

mcg/kg/m and a new control was performed: VAC 0.85 (Ea 2.2 mmHg/
ml, Ees 2.6 mmHg/ml), demonstrating an optimized hemodynamic 
and an improved peripherally perfusion (testified by a decreasing 
value of lactates).
Case 2
46-year-old female admitted in ICU after neurosurgery for intraparen-
chymal hemorrhage. During the ICU stay, we performed a transesoph-
ageal echocardiography in a single-beat determination to estimate 
necessary parameters for VAC-determination because of hemody-
namic instability for suspicious septic shock (circulation mantained by 
norepinephrine 0.2 mcg/kg/m). The transesophageal echocardiogra-
phy showed a left ventricular disfunction with aortic valve vegetation, 
so a new diagnosis of left ventricular disfunction endocarditis-based 
was done. We calculated VAC of 1.80 (Ea 1.76 mmHg/ml, Ees 0.98 
mmHg/ml). Therefore, an isotropic support with dobutamine 5 mcg/
kg/m was introduced. At the new TEE echocardiography’s control, the 
value of VAC was 1.41 (Ea 1.9 mmHg/ml, Ees 1.35 mmHg/ml), showing 
optimized hemodynamic and perfusion indices.
Case 3
75-year-old male admitted in ICU for post-operative management 
for ROSC with a history of chronic atrial fibrillation. Since admission, 
patient presented hemodynamic instability treated with norepineph-
rine 0.2 mcg/kg/m and atrial fibrillation with high ventricular response, 
treated with amiodarone and esmolol. We performed a transthoracic 
echocardiography in a single-beat determination which highlighted 
an EF of 45% and right ventricular disfunction (TAPSE 12 mm) with 
moderate tricuspid regurgitation. We found a VAC of 1.91 (Ea 2.31 
mmHg/ml, Ees 1.21 mmHg/ml), reason why enoximone therapy was 
introduced. A few hours later, a new evaluation pointed out a VAC of 
1.16 (Ea 1.29 mmHg/ml, Ees 1.12 mmHg/ml), confirming a cardiac per-
formance and hemodynamic optimization.
Conclusion
Ventricular arterial coupling assessment may be an interesting non-
invasive tool for a better interpretation of the pathophysiology behind 
shock in critically ill patients’ hemodynamic instability.
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Trauma is the main cause of death for people aged from 5 to 29 years.
Negative pressure wound therapy is a widespread tool used for wound 
healing [1].
Negative pressure therapy was applied to a 16th-old boy with crush 
syndrome.
Informed consent to the publication of this case report was obtained.
A 16th-old boy was hospitalized at Policlinico di Bari Emergency 
Department, injured in a tractor accident.
The patient showed many wounds all over his body and a large hema-
toma of the left thigh; enterorrhagia and gross hematuria were also 
observed.
The CT scan showed “open book” pelvic fracture, medium gluteus 
haematoma with active bleeding, pneumoperitoneum and transec-
tion oh the urethra. The patient underwent colonoscopy with finding 
of rectal perforation into the ischiorectal space: a balloon catheter was 
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posed into the hole to avoid contamination and a bowel diversion and 
left colostomy was performed. A suprapubic cystostomy was also car-
ried out.
The patient developed crush syndrome with AKI and rhabdomyolysis, 
treated with RRT combined with Cytosorb, hepatic acute failure and 
septic shock.
After 15 days, a CT scan revealed multiple intra-abdominal and pel-
vic collection and massive left gluteus muscle ischemia occurred; 
a multidisciplinary team decided to install negative pressure with 
instillation device. In the next few days, the inflammatory markers 
got lower, the patient passed through septic shock, nephrostomy 
was practiced due to the recovery of renal function, and MRI also 
revealed reduction of the intra-abdominal and pelvic collections. 
After three months, the patient was moved to general surgery ward 
and the vacuum device was removed because the scar was com-
pletely closed. (Figure 1)
Crush syndrome is a fearsome evolution of trauma and it is associated with 
a poor outcome because it starts a cascade of events that leads to M.O.F. 
and death [2]. Negative pressure in case of massive ischemia and necrosis, 
promotes the healing process, increasing blood supply, stimulating granu-
lation tissue, removing inflammatory cytokines and metalloprotease.
The application of negative pressure with instillation device, together 
with standard intensive care, may enhance wound healing and may 
reduce the length to stay, ensuring the discharging from intensive 
care units without unnecessary delay.
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Fig. 1 (abstract A141). See text for description.

A142  
Use of CytoSorb in mushroom intoxication due to amanita 
phalloides
P. Ferrara 1, C. Ferrari 1, D. Pisani 1, G. Perchiazzi 2, F. Puntillo 3, M. Ribezzi 1
1 Anesthesia and Intensive Care Unit I, Bari University Hospital, BARI, Italy; 
2 Hedenstierna Laboratory and Central Intensive Care Unit, Department 
of Surgical Sciences, Uppsala University, Uppsala, Sweden; 3 Anaesthesia, 
Intensive Care and Pain Unit, Department of Interdisciplinary Medicine, 
University of Bari Aldo Moro, Bari, Italy
Correspondence: P. Ferrara
Journal of Anesthesia, Analgesia and Critical Care 2023, 3(Suppl 1):A142

BACKGROUND
Amanita Phalloides is a poisonous mushroom belonging to Amani-
taceae family. The fungus acts mainly by inhibiting the functions of 
the liver, due to amanitin substance. This molecule interacts with the 
mRNA of cells, preventing DNA transcription and blocking the activi-
ties of the organs1,2.
Symptoms develop in 4 stages: Phase 1: the incubation period of the 
toxin inside the organism;
Phase 2: the first symptoms are felt at the gastrointestinal level and 
include nausea, vomiting and diarrhea non-stop, severe dehydration 
and renal failure;
Phase 3: the liver is affected, with a very profound alteration in biliru-
bin and transaminase levels, leading to internal bleeding;
Phase 4: the liver goes into necrosis, leading to death in a short time1,2,3;
CASE REPORT
A 53 years old female was admitted to first level hospital in the 
Bari’s province with vomiting, hypotension, diarrhea and anuria. 
Tree day before, the patient had eaten mushrooms collected in 
the Basilicata woods. The patient was resuscitated and transferred 
to our Intensive Care Unit with cardiovascular insufficiency, meta-
bolic acidosis and hyperlactacidemia. We started broad spectrum 
antibiotic therapy and contacted the Poison Control Centre while 
arranging for amanitin determination with ELISA method on urine 
samples. Laboratory parameters indicated severe leukocytosis plus 
elevated bilirubin, aspartate aminotransferase and alanine ami-
notransferase concentrations; prothrombin time and activated 
partial thromboplastin time were altered platelets were low. We 
contacted the liver transplantation center to enlist the patient for 
emergency liver transplantation. After confirmation of the presence 
of amanitin in urine we started CytoSorb blood purification therapy. 
The adsorption cartridge was used post hemofilter in combination 
with CRRT CVVHDF mode. The next day the patient underwent a 
liver transplant. Preoperative analyses showed amanitin reduction, 
improvement of inflammation and indices of liver necrosis. CRRT + 
CytoSorb was maintained during liver transplantation until 2 hours 
to the end of surgery. The patient was transfused. After 10 hours of 
surgery the patient returned to the intensive care unit. where after 
one hour underwent CRRT CVVHDF + CytoSorb. After 2 hours epi-
sode of tachycardia followed by malignant arrhythmias and cardi-
ocirculatory arrest.
CONCLUSION
CRRT + CytoSorb probably allowed to stabilize the patient waiting for 
the liver transplant, lowering the load of aminitin. After about 24 hours 
of CytoSorb treatment, blood analysis showed a reduction of amantin 
from 12,22 ng/ml to 8,18 ng/ml, corresponding to a 33% in concen-
tration . During surgery, CRRT + CytoSorb was continued up to the 
life of filter. Combined CVVHD/CytoSorb therapy was associated with 
a marked decrease in amanitin concentration and a stabilization of 
blood parameters.

Informed consent to publish had been obtained
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Fig. 1 (abstract A142). Amanitin, bilirubin and transaminases value value 
pre CRRT + CytoSorb treatment (T0) and after 24h of CRRT + CytoSorb 
treatment (T
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From January 2022 to May 2023, nine patients with neurodegenera-
tive disease (amyotrophic lateral sclerosis), each of them on continu-
ous artificial ventilation, underwent multiparametric telecontrol. The 
Telecontrol Unit (TU) has been structured to monitor the patients, 
managed by project referents and present study, contact persons, 
remotely assessed the oxygen saturation, blood pressure, body tem-
perature, and electrocardiographic activity of the nine patients. Eve-
rything was managed through a home-based management system 
comprising a Web platform with application Sw and an Internet con-
nectivity infrastructure. Alerts at the TU were defined in single form 
(T°sup 38.5, T°inf 35.5, SaO2 inf 90, SAP sup 170 inf 80, HR inf 50 sup 
110) or packet form defined as ’Sepsis’ (T°sup 38, SAP inf 90, HR sup 
110), ’Acute pulmonary edema’ (SaO2 inf 90, SAP sup 165, DAP sup 
100), ’airway obstruction desaturation’ (HR sup 100 SaO2 inf 90). 
Package alert was created for assessment of clinical problems with 
targeted identification of criticality. Package alerts and single alerts 
allowed real-time intervention with telephone and/or video call con-
tact with the patient’s care givers recommending procedures for clini-
cal re-evaluation and possible re-hospitalization. After 17 months of 
observation (insertions at separate times of patients, with 2 deaths) 
data analysis allowed us to observe among single alerts as many as 85 
for CF inf 50 (interventions to remodulate beta blocker therapies), 43 
hypothermia alerts (adapted procedures to warm the patient), 39 for 
HR sup 110 (remodulated anxiety states and beta blocker therapies). 
Other single alerts were absent. Instead, package alerts present 2 for 
sepsis, 5 for airway obstruction. For each initiated measures with anti-
biotic therapy and airway clearance procedures (failure to drain air-
way). ECG transmission was operated nine times for further diagnostic 
investigation with subsequent transmission of the data to cardiology 
specialist, who in two cases allowed the identification of an atrial fibril-
lation arrhythmia with subsequent remodulation of ongoing therapy 
supported by home cardiology consultation. We can conclude how 
the daily observation operated by the TU allowed the adoption of 
procedures in a useful timing to prevent the evolution of various 
criticalities, creating a valuable support to home care givers and phy-
sicians in the territory. It’s important to stess that everything have 

been considered in a not easy condition such as that of the home of a 
complex patient on artificial ventilation. There remains the limitation 
of a parametric remote sensing carried out not continuously, but with 
only one morning (or afternoon) ’check-in’. However, the care givers 
themselves were instructed to resend in real time coinciding with the 
occurrence of abnormalities detected bedside. Telemonitoring on 
smartphones by project referrers in such cases enabled with imme-
diacy the alerting of referring physicians and in 7 cases ambulance 
emergency-emergency specialist. With telemonitoring, extemporane-
ity of diagnoses and initiation of procedures are important added val-
ues in ’home care of complex patients on artificial ventilation.
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BACKGROUND
The Hospice “Il Giardino dei Girasoli” - Pain Medicine - Palliative Care - 
NAD Center Unit located in Sanitary District 64 Eboli - Salerno - covers 
a district which has a pediatric population of about 10,000 children out 
of about 104.000 inhabitants and which spans over an area of 925.7 
km2, provides home care to 11 fragile children affected by genetic 
neurodegenerative diseases (such as SMA 1), agenesis of the corpus 
callosum, epileptic disease, or terminal CRF on dialysis treatment.
Among them, 5 children are tracheostomized, 4 out of them con-
nected to the mechanical ventilation, 8 children have PEG, others 
need specialist support.
Hospice provides help assistance for the management and periodic 
replacement of the PEGs and tracheostomy tubes (except for one child 
who needs assistance during this maneuver at the Pediatric Intensive 
Care Unit of the Battipaglia Hospital).
Since specialist checks or pneumological visits are also indispensable, children are 
often required to be transferred to the only specialised Pediatric Center in Campa-
nia, the Santobono-Pausillipon Hospital, in Pediatric Pulmonology Unit - Naples.
Unfortunately, due to the often weaker conditions of the young 
patients, arranging a transfer is not an easy task because children are 
required to travel in a CMR ambulance for up to 2 hours and for over 
250 km (round trip). Moreover, such transfers heavily affect the budget 
of the NHS from an economic point of view.
MATHERIAL and METHODS
Following an agreement between Pediatric Pulmonology Unity and 
Hospice, the implementation of the TELEHEALTH enabled the man-
agement of virtual medical advice and checks, to remotely adapt the 
parameters of mechanical ventilation, to prescribe medical therapies, 
to carry out antibiotic therapy through professional nebulizers (i.e. 
VAP), all therapies that, without such new technology, would have 
required the physical presence in the hospital.
RESULTS
Hospital admissions decreased from 79 admissions made in the three-
year period 2016-2019 to 18 in the three-year period 2019-2022, with 
a reduction by 77%.
CONCLUSIONS
The use of TELEHEALTH eases the hospital-territory integration, allows 
the checks of fragile children with a consequent reduction in hospital 
admissions and helps the cut of healthcare costs.
Authors have no conflict of interest.
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Background
The use of televisit is spreading in many areas of medicine, including 
that of Anesthesia.
In this setting, in particular, the use of televisit seems to fit well with 
the needs of what is called prenesthesia evaluation. Our research 
group has developed a project with the aim of introducing telemedi-
cine for pre-perative anesthesiological assessment.
Materials and Methods
The project includes the following phases (Fig 1):

1. Local survey aimed at highlighting doubts and perplexities related to 
the technique and elaborating a model of televisit that resolves these 
issues in advance;

2. Simulation sessions with both members of the anesthesia team and 
healthy volunteers to understand and prevent possible problems dur-
ing service activation;

3. Development of a flowchart to identify patients eligible for televisit, 
selection by inclusion criteria and service activation;

4. Economic and organizational impact analysis post service activation.

Results
Currently, phases 1 and 2 of the project have already been addressed. 
Preliminary data are very encouraging; specifically:

 – 96% of survey respondents state a device that can be used for tel-
evisiting, demonstrating the preliminary feasibility of the service;

  – only 18% think that televisit would not bring any benefits, while 
45% expect economic benefits and 44% time savings;

 – in the simulation with experts and healthy volunteers, 100% of 
anesthesiologists say they were able to perform the televisit without 
difficulty, and only 10% of volunteers said they felt uncomfortable 
about the modality of the visit.

These findings are allowing the project to continue.

Conclusions
The novel advanced technologies are revolutionizing the healthcare 
system, increasing the tools available. A well designed digital transfor-
mation process is the key to minimize threats and take advantage of 
the opportunities these technologies offer. We believe that as in phar-
macological studies in which a series of phases, design, testing, deter-
mination and drug approval, must be respected, the introduction of 
a new technology must also be tested on several levels before being 
incorporated into daily clinical practice. For this reason it is impor-
tant to be able to have models of implementation that can guide in 
this technological transition. In addition, the proposed study design, 
adapting from the beginning to the needs of final users, could serve as 
a model for the activation of telemedicine services exportable to any 
other health facility.

Fig. 1 (abstract A145). See text for description.
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Introduction
Coronavirus disease 2019 (COVID-19) has caused a global pandemic. 
There is a growing body of evidence supporting its effects on organs 
carrying ACE2 receptors such as the placenta. A higher incidence of 
pregnancy related complications in SARS-CoV-2 positive mothers such 
as restricted fetal growth or miscarriage seems to be significative. In 
this study we aimed to retrospectively analyse the differences in fetal 
and maternal outcomes and adverse events that may be related to 
placental involvement by COVID-19 between pre-pandemic, pan-
demic and early post-pandemic periods.
Methods
Retrospective analysis of original obstetric records of ASST GOM 
Niguarda, Milano, a tertiary italian hospital, hub for materno-fetal 
pathology, focusing on pre-pandemic versus pandemic differences in 
materno-fetal outcomes. Continous data were analysed with one-way 
analysis of variance (ANOVA) and categorical data with Mann-Whitney 
U test. Statistical significance was set at a two tailed p-value of <0.05.
Statistical analysis was performed with AnalystSoft, StatPlus Version v8.
Written informed consent for data collection and use was obtained at 
hospital admission.
Results
Overall fetal morbidity increased between 2020 and 2022 compared 
to pre-pandemic with an Odds ratio (OR) 2.54 (2019-2021) peaking in 
2021 to 9.95% (Table 1).
This increase was mostly due to intrauterine growth retard (IUGR) 
(1.27% in 2019 to 2.97% in 2021, p<0.05). Preterm birth and fetal death 
incidences did not differ significantly.
The incidence of preeclampsia was higher in 2021 than in 2019 with an 
OR 2.48. There was no correlation between covid infection at admission 
and maternal and fetal outcomes. All the women who tested positive for 
Sars-Cov2 were asymptomatic or had mild symptoms.470
Conclusions
Access to healthcare facilities was not postponed during the pandemic since 
gestational weeks at admission (for spontaneous labor, cesarean section or 
induction) in our records were similar during the pandemic and in 2019.
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Nonetheless this study detects an increase in fetal disease, mostly IUGR, in 
preeclampsia and in pathologic pregnancies (Table 2) generally speaking, 
during the pandemic with a trend towards normalization early this year.

Since we did not find a direct correlation between testing positive for 
Sars-Cov2 at admission and adverse outcomes, we suggest that adverse 
events might depend on Sars-Cov2 infections prior to pregnancy. There 
are limited data on the impact of COVID-19 on pregnant women and 
their babies but few studies suggest an increase in miscarriages and pre-
term births but only in women with Sars during pregnancy.

Table 1 (abstract A146). Fetal outcomes and averse events. (IUGR: 
intrauterine growth retardation; OR:Odds Ratio)ù

2019
n=1955

2020
n=1900

2021
n=1947

2022
n=2042

2023
n=842

p

fetal morbidity 4.24% 8.94% 9.95% 9.05% 7.36% <0.0001

IUGR 1.27% 2.47% 2.97% 2.20% 2.13% 0.008

Preterm birth 6.33% 7.26% 6.57% 6.60% 6.89% 0.83

cardiac disease 1.07% 1.74% 1.33% 1.54% 0.95% 0.38

neurologic disease 0.10% 0.10% 0.10% 0.15% 0% 0.94

fetal death 
(>500mg)

0% 0.26% 0.05% 0.098% 0% 0.33

Table 2 (abstract A146). Mother adverse events and morbility. 
(PROM: premature rupture of membranes)

w 2019
n=1955

2021
n=1954

p

women age (yrs) 33 (29-37) 34 (30-37) <0.05

PROM 31.8% 32.1% >0.05

gestational week 39.2 (38-40.1) 39 (38-40) <0.05

physiological pregnancy 48.4% 40.3% <0.0005

III labor phase length (min) 7 5 >0.05

Preeclampsia 0.35% 0,87% <0.05

blood loss (ml) 300 (200-500) 300 (200-400) >0.05

instrumental delivery 3.8% 4.5% >0.05

urgent cesarean sections 9.2% 9.9% 0.45

total cesarean sections 22% 21.3% 0.61

labor induction 26.6% 32.6% 0.0017

Intensive care admission 0.25% 0.26% >0.05

Fig. 1 (abstract A146). Incidence of fetal disease (2019‑2023). 
*p<0.05

Fig. 2 (abstract A146). Proportion of physiological pregnancies 
(2019‑2023). *p<0.05
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Introduction
A recent continuous Cochrane review comparing epidural analgesia for 
pain relief during labor and no analgesia found that epidural analgesia may 
influence the course of labor. Prolonged labor, increased use of oxytocin 
and increased assisted vaginal birth were found. The review included stud-
ies who recruited both multiparous and nulliparous women with sponta-
neous or induced labor. Only a few studies focusing on induced labor in 
nulliparous women exist comparing epidural analgesia to no analgesia. In 
this study we aimed to understand if Cochrane results can be extended to 
this subgroup of patients known for a higher request of analgesia.
Methods
We recruited prospectively 40 nulliparous women with a single 
cephalic pregnancy who underwent labor induction. Epidural anal-
gesia was performed using ropivacaine supplemented with sufen-
tanil and maintained through on-demand boluses or programmed 
intermittent boluses (PIEB). Historical control group included 130 nul-
liparous women with labor induction who did not ask for analgesia, 
although not restricted to no analgesia.
Informed consent to data recording and use was explicited at hospital admission.
We compared possible mother side-effects and newborn side-effects 
in both groups (No analgesia (NA) versus epidural analgesia (EA) 
(Table 1)). Statistical analysis was performed with AnalystSoft, StatPlus 
Version v8. Incidence comparisons were performed with Chi-square 
method while numerical variables were compared with Mann-Whit-
ney U test for independent, non gaussian distributions. p values < 0.05 
were considered for statistical significativity.
Results
We found an increase in length of first and second stages of labor in EA 
group (Table 2) and increased incidence in cesarean sections in NA com-
pared to EA, 17.7% vs 2.5%, p=0.01, Odds ratio 8.38. Perineal outcome 
did not differ, while a trend towards a higher need for instrumental deliv-
ery in EA, although not significative can be seen. Newborn side effects 
as acidosis (arterial pH<7.2), BE reduction, Apgar<7 at 5 minutes did not 
show differences between EA and NA, while Apgar scores at 1 and 5 min-
utes were slightly lower in EA group, but without clinical meaning.
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Conclusions
Epidural analgesia in nulliparous women with induced labor is associ-
ated with a longer duration of both stages but with a similar perineal 
outcome in terms of lacerations needing suturing and a lower inci-
dence of cesarean sections. The incidence of operative delivery was 
similar, as well as estimated blood loss. Although early Apgar scores 
are slightly lower in EA, no differences were found in acidosis inci-
dence, BE, meconium staining and no newborn had an Apgar score 
below 7 at 5 minutes in either group.

Labor epidural analgesia is therefore safe during induced labor in nul-
liparous women.

Table 1 (abstract A147). Population description (median (25‑75 
percentile)

No Analgesia
n=130

Epidural analgesia
n=40

p value

age (years) 33 (29-3) 32 (29-35) 0.55

gestational week 39 (38-40) 39 (38-40) 0.28

BMI 27.9 (24.6-29.6) 27.6 (25.8-30.3) 0.37

ASA 2 (2-2) 2 (2-2) 0.35

Surgical amniot-
omy(%)

39,2% 89,5% <0.005

Fetal malposition 6,7% 2.6%% 0.33

Table 2 (abstract A147). Outcomes

Uterine atony (%) 12% 5% 0.22

Perineal trauma requiring sutur-
ing (%)

46% 30,0% 0.79

Perineal tear grade 1 (0.5-2) 1 (0-2) 0.23

Instrumental delivery (%) 5% 13% 0.07

Cesarean Section (%) 18% 3% 0.01
Blood loss (ml) 300 (300-500) 300 (200-500) 0.35
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The paper is original not yet been published, the patients have given 
their informed consent.
Background
The aim of this study was to assess the efficacy of epidural anesthesia in intra-
operative and postoperative pain management after cesarean delivery [1].
Materials and Methods
During an overall period of three years, a total of 1050 women were 
selected to undergo elective caesarean section under epidural anes-
thesia (ropivacaine 6.25% + sufentanil 1mcg/ml in 20 ml volume) and 
receive programmed epidural boluses (PEB) for postoperative analge-
sia. The adopted protocol foresaw the use of 3 PEBs of 10ml every 8h, 
with the possibility of adding extra top-ups. Each PEB had the same 
solution containing: Ropivacaine 0.2%, morphine 2mg and clonidine 
75mcg in 10 ml volume.

The primary endpoint of this study was evaluation of intraoperative 
hemodynamic parameters, incidence of hypotension, and postopera-
tive pain assested by NRS scale (0-10). The secondary outcomes were 
the total amount of PEB used in the 48h study period, mobilization time, 
time to first flatus, patient satisfaction and the incidence of complications 
such as PONV, dural puncture, accidental, catheter displacement,
Results
The incidence of hypotensive phenomena was noted only for 28% 
of patients, while in 72% there was no presence of signs of hemo-
dynamic instability. The 93% of the patients there was no need of 
performing an intraoperative top-up. An increase in pain has been 
observed in the 3-6 hours following the end of the surgery (NRS 3-4 - 
80%), with the need of administer the first PEB. The day after surgery 
and 36 hours later a decrease in postoperative pain was observed 
up to zero. In the majority of patients (78% of patients) no analge-
sic bolus was required 48 hours after surgery and it wasn’t need 
to administer more PEBs. The total amount of scheduled PEBs was 
used in 786 (75%) women, while extra top-ups administration were 
required in 264 (25%) patients. In the case of insufficient analgesic 
response to the bolus it was allowed the administration of iv par-
acetamol 1g as part of our institutional multimodal protocol. A very 
low incidence (3%) of complications was observed, while the mobi-
lization time after surgery was 55% in the first 8 hours and 100% in 
12-18 hours, and the patient satisfaction (1 very poor-5 very good) 
was above 4 in 88% of the patients.
Conclusions
The epidural anesthesia it’s an extremely effective procedure in 
the management of intra- and postoperative pain for patients who 
undergo cesarean delivery.
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Background
Locoregional anesthesia represents the gold standard for cesarean 
delivery (CD). Many studies have shown an increased risk of adverse 
events associated with general anesthesia in obstetric patients, there-
fore one of the goals of modern obstetric anesthesia is to minimize its 
use. Locoregional techniques for CD are single-shot spinal, epidural and 
combined spinal-epidural (CSE) anesthesia. Spinal anesthesia is easy to 
perform, has a rapid onset and provides excellent surgical conditions. 
Epidural anesthesia is better titratable, thus ensuring greater hemo-
dynamic stability, can be repeated if surgery is prolonged and also be 
used postoperatively for pain control. Finally, CSE is characterized by 
a subarachnoid injection followed by the placement of an epidural 
catheter and subsequent administration of epidural drugs. It offers the 
advantages of both spinal and epidural techniques while reducing the 
risk of their complications and the failure rate related to either tech-
nique used alone [1,2]. Our aim is to evaluate how the anesthetic choice 
has changed after the institution of a 24h dedicated Epidural Analgesia 
Team in 2008 and the introduction of ERAS protocol for pain control 
after CD using patient-controlled epidural analgesia devices.



Page 100 of 126J Anesth Analg Crit Care            (2023) 3:43 

Methods
This observational study analyses data collected from computerized 
operating system Log80 in 2007 and in 2022 at Rimini’s Hospital, a 
level II maternity care center with more than 2500 deliveries/year.
Results
In 2007 spinal anesthesia was the most used technique for CD while in 
2022 its use was reduced by more than 50% due to the take hold of 
epidural and CSE techniques especially for emergent and more compli-
cated CDs. In 2022 epidural anesthesia was practiced in 1/3 of total CDs 
as conversion from labor analgesia when urgency criteria existed. While 
in 2007 CSE wasn’t used at all, in 2022 it was used for elective CDs espe-
cially in complicated cases (e.g. previous CD, twin pregnancy, comorbid 
patients) according to ERAS protocols. General anesthesia has always 
been the least used and was performed only in selected cases where 
locoregional anesthesia failed or was contraindicated (Table 1) (Fig 1).
Conclusions
Within 15 years the 24h availability of an obstetric anesthesiolo-
gist, the growing use of labor analgesia and the introduction of 
ERAS protocols have determined a significant change in the choice 
of anesthetic techniques with CSE as the standard technique for 
elective CDs and epidural for urgent CDs with catheter already 
positioned. This led to the improvement of maternal postoperative 
course due to an early mobilization and discharge from hospital.
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Table 1 (abstract A149). Type of anesthesia

2007 2022

Total CDs/ deliveries 884/2749 (32%) 535/2664 (20%)

Spinal anesthesia 813 (92%) 201 (37%)

Epidural anesthesia 0 180 (34%)

Combinated anesthesia 0 138 (26%)

General anesthesia 71 (8%) 16 (3%)

Fig. 1 (abstract A149). Anesthesia techniques for cesarean delivery in 
Rimini’s Infermi Hospital

A150  
Moschcowitz syndrome should not be underestimated
D. Fiume 1,2,3, F. Sciarpelletti 1, M. Martorelli 1, D. Ferraccioli 1, L. Coen Tirelli 
2, A. Tiberi 2, F. Marchetti 2, S. Carlini 2, A.M. Martini 1, M. Peverini 1, M. 
Galletti 1
1 Sant’Eugenio Hospital, Rome, Italy; 2Tor Vergata University, Rome, Italy; 3 
UniCamillus University, Rome, Italy
Correspondence: A. Tiberi
Journal of Anesthesia, Analgesia and Critical Care 2023, 3(Suppl 1):A150

BACKGROUND
Thrombotic thrombocytopenic purpura (TTP), also known as Mosch-
cowitz syndrome, was initially described one hundred years ago. 
TTP is a very dangerous syndrome that results in a low platelet 
count, low red blood cells and multiorgan failure. Clinically there 
could be fever, seizures, contusions, weakness, confusion and head-
ache. Often a trigger is identified, developing antibodies inhibiting 
ADAMTS13 enzyme. Without a diagnosis, or in case of delay, mortal-
ity can be more than 90%.
CASE REPORT
We report a case of a 34-old female patient, underwent at emer-
gency caesarean section. Pathological cardiotocography and 
intrauterine growth restriction were observed. HELLP syndrome 
was suspected. She arrived at the emergency room with confusion, 
Hemoglobin: 6.3 g/dl, Platelets: 6.000/yl, stable vital signs. After 72 
hours there was no recovery of blood chemistry values. In ICU, TTP 
was suspected, and apheresis started early. After 7cycles of apher-
esis patient was discharged from ICU with Hb 9.8 g/dl and PLTs 
95.000 y/l, positivity at ADAMTS13.
CONCLUSIONS
Our case further confirms the importance of an early diagnosis in 
case of TTP.

Informed consent to publish had been obtained.
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Background
Uncontrolled peripartum bleeding resulting in consumption coagu-
lopathy and disseminated intravascular coagulation (DIC) is one of 
the leading causes of maternal mortality worldwide. DIC is the end-
point of uncontrolled systemic activation of the hemostatic system, 
leading to a simultaneous widespread of microvascular thrombosis, 
that may cause organ failure. The rate of DIC during pregnancy is 
about 0.03%. However, it often leads to adverse outcome includ-
ing massive blood product transfusion, hysterectomy and maternal 
death [1].
Case report
A 36-year-old women (gravida 3 parity 2) at 38+0 week gestation 
presented to our hospital for induction of labor for a suspected large-
for-gestational-age fetus. Her previous children were born through 
vaginal deliveries and her past medical history was unremarkable 
except for grade III obesity. After admission the state of both mother 
and fetus was reassuring; she gave birth to a healthy infant under epi-
dural analgesia and the placenta was delivered spontaneously.
30 minutes later, heavy vaginal bleeding was observed and the 
patient developed impaired consciousness with seizure requiring 
intubation and benzodiazepine administration.
We started rapid fluid and blood resuscitation and we administered 
medications with uterotonic agents and intravenous hemostatic 
agent (additional oxytocin, sulprostone and tranexamic acid) com-
bined with manual uterine compression. An intrauterine Bakri bal-
loon was placed, but it did not control bleeding. A noradrenaline 
infusion at 0.6 mcg/kg/min was needed to maintain the arterial sys-
tolic pressure at 75 mmHg.
As these treatments failed, it was necessary to perform an embo-
lization of the hypogastric arteries; however, it did not achieve 
hemostasis and hemodynamic instability persisted. Therefore an 
emergency hysterectomy was performed as a lifesaving procedure. 
Total estimated blood loss was 8400 ml in about 5 hours.
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At the end, she was admitted in ICU and the laboratory tests showed 
anemia with schistocytes, thrombocytopenia, prolonged PT and 
aPTT, low fibrinogen and high AST-ALT-bilirubin levels. The patient 
also became anuric, with high serum urea and creatinine.
The combination of seizure, hemolysis, thrombocytopenia and ele-
vated liver enzymes suggested a postpartum HELLP syndrome com-
plicated by a DIC.
The treatment was instituted with fresh frozen plasma, red cell 
transfusion, fresh platelet, fibrinogen, clotting factors. After admis-
sion to ICU, persistent diffuse bleeding mainly caused by hyper-
fibrinolysis (Hb 6.4 g/dl, PLT 54’000/uL, aPTT 144.2 s, LDH 437 U/L) 
and renal failure occurred. For 15 days the patient required daily 
blood transfusion and renal replacement therapy as she manifested 
persistent anuria due to thrombotic microangiopathy resulting in 
renal cortical necrosis.
She was discharged from the Hospital with hypertension and ade-
quate urinary output a month later.
Conclusion
Women with postpartum hemorrhage need to be treated promptly, 
pharmacologically, surgically and with blood products including 
clotting factors to maximize the survival possibilities. Close monitor-
ing of the patients and of their laboratory values as well as restora-
tion of both blood volume and coagulation factors are essential for 
the survival.
Informed consent to publish had been obtained.
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Background
No clinical setting is error-free in relation to drug prescription. Nonethe-
less, different studies have shown a higher percentage of mistakes in criti-
cal care settings [1]. Risks related to drug prescription and administration 
come from both the intrinsic properties of the drug but can also be caused 
by other adverse events. These events can happen all along the prescrip-
tion and administration process and can concur to a Patient Safety Incident 
(PSI). The aim of this study was to analyze the issues related to the manage-
ment of pharmacologic therapy in Intensive Care and verify if these issues 
could be addressed with the help of a clinical pharmacist.
Materials and Methods
A clinical pharmacist has provided our Intensive Care Unit (ICU) with a 
booklet and other material containing information on how to handle drug 
administration safely. After the delivery of this informative material, a sur-
vey on clinical risk management regarding drug administration has been 
given to ICU staff. This survey consisted of 20 questions: 6 related to risk 
management and 14 related to prescription, transcription, preparation and 
administration of drugs. Results of this survey were analyzed to evaluate 
if the staff was prepared enough to handle appropriately pharmacological 
therapy, as per Ministerial Recommendations n. 7 and 12 [2,3].
Results
During the study period, the informative material was hanged on 
ICU walls and made available in a shared drive. The material included 

posters, preparation and administration charts, a list of LASA/SALA 
(Look-Alike/Sound-Alike) drugs and drugs’ technical sheets. After 
the study period the survey results (Figure  1) have shown a higher 
percentage of participation from the nurses (93%) compared to phy-
sicians (43%); only 25% of the nursing staff had ICU working experi-
ence of more than 5 years. The percentages of right answers were as 
follows: 82% in the prescription domain; 80% for transcription; 67%for 
preparation and dilution; 87% for administration and 66% for manage-
ment of LASA/SALA drugs.
Conclusions
Mistakes caused by wrong administration of drugs have a significant 
impact on the quality of care and on patients’ safety. The help of a 
clinical pharmacist, who was deemed useful from the 93% of the staff 
who was interviewed, has provided active support and made available 
informative material for standardization of care as per Ministerial Rec-
ommendations. If the presence of a clinical pharmacist was to become 
permanent, it would lead to enhanced standards of safety in ICU and 
would also be a cost-effective measure [4].
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Fig. 1 (abstract A152). See text for description
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Background
No data are available on the working conditions and workload of Ital-
ian anesthesiologists during perioperative nighttime work, and on the 
perceived risks.
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Materials and methods:
A secondary analysis of an international survey promoted by Euro-
pean Society of Anaesthesiology and Intensive Care (ESAIC) [1] was 
performed extracting data from responders working in Italy. Descrip-
tive statistics was used to present results.
Results
We analyzed 1085 responses out of the 5292 from the whole dataset. 
Most of responders (75.21%) declared working a median of 12 con-
secutive hours during nightshifts, with an irregular nightshift schedule 
(70.05%). More than half of the responders stated to receive a call 2-4 
(40.37%) or 5 times or more (24.88%) to perform emergency procedures 
and/or ICU activities during nightshifts. More than 70% of the respond-
ers declared having relaxation rooms for nighttime work (74%) but none 
to be used after a nightshift before going back home (82%) and no free 
meals, snacks or beverages (89%). Furthermore, almost all (95.3%) the 
surveyed anesthesiologists declared not having received a specifical 
training or education on how to work at night and that no institutional 
program has been held by the hospital to monitor fatigue or stress for 
nightworkers (99.08%). More than half of the responders stated hav-
ing the possibility, sometimes (38.52%) or always (44.61%), to involve 
another collegue for difficult medical decisions and to feel comfortable, 
sometimes (30.6%) or always (34.93%), to call the on-call collegue. Par-
ticipants declared that nightwork affects their quality of life extremely 
(13.18%) or significantly (62.58%), and that sleep deprivation, fatigue and 
current working conditions may reduce performance (67%) and increase 
risk for the patients (73.18%). Responses to these questions are reported 
in Figure 1, in form of histograms, and in Table 1 in forms of numbers and 
percentage.
Conclusions
Italian anesthesiologists perform highly demanding activities during 
nightshifts, mostly without proper training. They perceive current 
practice as negatively affecting their quality of life, their performance 
and patients’ safety. Adequate training and education on nighttime 
work and institutional fatigue monitoring programs may improve 
anesthesiologists’ nighttime work conditions. This may reduce per-
ceived risk towards patients’ safety and impact on their wellbeing.
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Fig. 1 (abstract A153). Each panel represents the answer (in percentage) to 
a single question, that is reported in the title of each panel

Table 1 (abstract A153). Results of questions on patients’ safety 
and doctors’ quality of life

All

(n=1085)

N (%)

Please indicate how much you 
think your nightwork affects 
the quality of your daily life

Extremely 161 (14,84%)

Significantly 679 (62,58%)

Neutral 119 (10,97%)

Slightly 119 (10,97%)

Not at all 7 (0,64%)

Do you believe that sleep depri-
vation affects your professional 
performance?

Extremely 143 (13,18%)

Significantly 584 (53,82%)

Neutral 164 (15,12%)

Slightly 163 (15,02%)

Not at all 31 (2,86%)

Do you believe that your fatigue 
during night-time work  
may increase the perioperative 
risk of your patients?

Very much 170 (15,67%)

To some degree 531 (48,94%)

Neutral 158 (14,56%)

Rarely 170 (15,67%)

Not at all 56 (5,16%)

Taking into account your current 
work conditions, please rate  
your opinion on the following 
sentence: ’Night-time work  
represents an additional risk 
per se for the patient’

Strongly agree 234 (21,57%)

Agree 600 (55,3%)

Neutral 174 (16,04%)

Disagree 66 (6,08%)

Strongly disagree 11 (1,01%)

Do you believe that the overall 
working conditions at  
your hospital during night-time 
may increase the  
perioperative risk of your 
patients?

Very much 226 (20,83%)

Partly 568 (52,35%)

Neutral 144 (13,27%)

Rarely 112 (10,32%)

Not at all 35 (3,23%)

Data are reported as raw number and percentages

Simulation
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Introduction: Sepsis remains a significant healthcare challenge, neces-
sitating the implementation of effective improvement programs. 
However, the successful implementation of such programs requires 
addressing various challenges, including skepticism towards new edu-
cational methods, limited faculty time, and financial constraints. Our 
study aims to outline the challenges encountered during the imple-
mentation and describe the lessons learned from the process.
Methods: The implementation of the sepsis improvement program 
involved a multidisciplinary approach, involving clinicians, administra-
tors, and other stakeholders. The program was designed to optimize 
sepsis recognition, timely intervention, and overall patient outcomes. 
Multiple strategies were employed, including education and simulation-
based training, process standardization and risk stratification tools, and 
continuous data monitoring and analysis. Surveys were applied to track 
training progress and satisfaction with the program.
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Results: Several challenges emerged during the implementation pro-
cess. It became evident that engaging and continuously motivating fac-
ulty members was crucial for the program’s success, as their sustained 
engagement was vital for program sustainability. Incentive programs and 
recognition initiatives were implemented to foster motivation and fos-
ter a culture of continuous improvement. To address this, regular faculty 
meetings and open communication channels, including direct messaging 
services, were established, fostering a sense of ownership and promot-
ing collaboration. Additionally, the development of a project playbook 
helped to clearly define milestones, providing a roadmap for project pro-
gression and enabling effective tracking of program outcomes. Further-
more, trialing varied levels of fidelity levels within the simulation-based 
training significantly reduced costs while still ensuring optimal skill acqui-
sition among hospital staff. Within the first-year knowledge on recogniz-
ing and treating a septic patient improved significantly, from 9 [8-10] out 
of 12 at pre-test to 10 [10-11] out of 12 at post-test (p<0.001).

Conclusion: The challenges encountered during the implementation of a 
sepsis improvement program emphasized the importance of people over 
processes, as expertise and commitment proved more influential than 
mere procedures. Engaging faculty members as active participants, defin-
ing milestones through a project playbook, reducing training costs through 
fidelity variations, and implementing motivation strategies were critical les-
sons learned. By recognizing and addressing these challenges, healthcare 
organizations can enhance their sepsis management efforts and improve 
patient outcomes in the face of this life-threatening condition.

Invasive and interventional techniques
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Background
There Trigeminal neuralgia is characterized by intense facial pain, parox-
ysmal and excruciating, due to an alteration of the fifth cranial nerve’s.
Case report
Patient 76 years old, with a history of surgically unattachable pituitary 
adenoma, has performed knifene gamma therapy in 2020 (Sterotaxic 
radiotherapy) for pain control with partial benefit for about one year. 
The patient came to us for seizures painful that exacerbated with 
chewing phonation. There patient was taking maximally dosed CBZ, 
lamotrigine and pregabalin with poor heart rate control painful symp-
toms and important side effects. For unresponsiveness to pharmaco-
logical therapy (VAS 10 diurnal VAS 9 nocturnal continuous need for 
rescue drugs), the patient decided to undergo surgery pulsed radiofre-
quency of the ganglion of Gasser (Figure 1).
The patient was positioned supine on a radiolucent bed with moderately 
extended head placed on donut-shaped cushion and with forehead 
immobilized by special fixation. The patient’s head was rotated 15-20 
degrees contralateral to the surgical site. The C arm was placed perpen-
dicular to the patient’s head allowing a antero-posterior projection and 
therefore was inclined in the caudal-cephalic direction of about 25 30 
degrees. The foraramen oval was visualized medially to the incisura inter-
condylar of the mandible and laterally to maxillary sinus. A 10 cm long, 
21G gauge RF needle was introduced by puncturing the cheek 2 - 5-3 cm 
laterally in correspondence with the labial fissure on the affected side. 
The needle was passed through the masseter muscle until the foramen 
ovale was reached, in lateral projection; successively, the needle was 
advanced by overlapping the profile of the clivus sphenoidale. (Figure 2).
The spindle was removed and the CSF leak was observed which attested the 
transition of the dura mater and the retroganglionic position. (Figure 3).
At the end of the procedure, the patient reported severe pain in the terri-
tory of the first trigeminal branch. In the following days, the patient pre-
sented paresthesias of the three trigeminal branches, which resolved on 
the third day (oral therapy with prednisone). At the 1-week post-procedure 

follow-up, the patient took only 25 mg pregabalin in the evening, VAS 0. 
After 2 months, the patient still reported no pain and he was not taking any 
pain medication. We collected adequate consent to participate in the study.

Conclusion
The intervention of pulsed radiofrequency to the ganglion of Gasser 
is a complex technique burdened by important complications, exten-
sively described in literature. However our case series in three years is 
comforting, with 19 out of 20 patients reporting marked improvement 
in symptoms painful. There patient selection must be careful, selecting 
patients only non-responders to medical therapy and with poor qual-
ity of life. Patients must be adequately informed about the adverse 
events of the procedure and the possibility of treatment failure.

Fig. 1 (abstract A155). See text for description

Fig. 2 (abstract A155). See text for description
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Fig. 3 (abstract A155). See text for description
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Background: Difficult Intra-Venous Access (DIVA) is defined as a clini-
cal condition in which the catheter cannot be inserted into the vein in 
one attempt but multiple attempts are planned or necessary to reach 
and maintain peripheral venous access [1,2]. Guidelines recommend 
the use of ultrasound to search for and puncture the vesse [3,4]. Two 
techniques for cannulating the vessel are described: the one with only 
ultrasound-guided puncture and the ultrasound-guided one. In the 
former, once the angio-catheter tip enters the venous lumen (short 
axis section out-plane approach), blind cannulation is performed. In 
the second, the progression of the cannula within the venous lumen 
is also done under ultrasound guidance then by rotating the probe 90° 
in-plane cannulation is performed [4,5].
Aim: Our study aims to compare techniques described in the literature 
versus a new technique used at our institution.
Materials and Methods: Between November 2022 and May 2023 
at the Department of Orthopedics and Traumatology of the AOU 
Federico II in Naples all patients presenting with difficult venous 
access and signed informed consent were enrolled. Patients were 
randomized into three groups. First group (G1) peripheral venous 
access was placed with echo-guided puncture (short axis out-plane) 
and blind cannulation, in the second group (G2) peripheral venous 
access was placed with echo-guided puncture (short axis out-plane) 
and ’echo-guided cannulation (long axis in-plane approach) by 
rotating the probe 90°. In the third group (G3), peripheral venous 
access was placed with an echo-guided puncture (short axis 

out-plane) and cannulation (short axis out-plane) by advancing into 
the lumen of the vessel with the needle with the tip always under 
ultrasound vision.
(Figure  1). Procedures were performed by sanitarians experienced in 
the placement of echo-guided peripheral venous accesses.
Results: Sixty-two patients were recruited and randomly divided into 
three groups G1 (24 patients) and G2 (18 patients) and G3 (20 patients). 
The three groups were overlapping in terms of procedural difficulties 
present in history. Three experienced operators performed a similar num-
ber of procedures for each group. The number of first-attempt failures in 
peripheral venous access placement was 29.3 percent in the first group, 
5.6 percent in the second group while no failure occurred in the third 
group (table 1).
Conclusions: The echo-guided cannulation technique has a lower inci-
dence of failure on the first attempt than the blind technique. Echo-
guided cannulation techniques require more manual dexterity. We 
believe that our technique is less difficult to perform.
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Background
Spontaneous intracranial hypotension (SIH) is a subset of intracranial 
hypotension and a known cause of headache. It might be caused by 
cerebrospinal fluid (CSF) leakage and CSF pressure reduction caused 
by orthostatic position.
SIH might be associated with hearing and sight disorder (due to cranic 
nerves impairment), back pain and nausea [1].
CSF leakage might be caused by dural weakness (congenital or con-
trived), ranging from dural tears to meningeal diverticula. Diagnosis is 
based on the clinical history of the patient, brain and spinal MRI with 
contrast enhancement, CT/MR myelography and radio-isotope cister-
nography. In the majority of cases, the leakage is located in the cervi-
cal or thoracic tract of the lumbar column, though the exact location 
of the leak might remain undetermined [2].
Although evidence is anecdotal, first line treatment in conservative, 
consisting in strict bed rest, hydratation, administration of analgesics, 
caffeine and theophylline. Steroid use remains controversial. In case 
of standard care failure, an Epidural blood Patch (EBP) might be indi-
cated to seal off the dural strain.
Cases report
In our Centre, we have performed an EBP in a 47 years-old caucasian 
woman suffering from orthostatic headache, and a 49 years-old cau-
casian woman, suffering from orthostatic headache, nausea, tinnitus 
and lower limb paresthesia. In both patients, cerebral CT-scans and 
enhanced MRI-scans detected a bilateral fronto-parietal hygroma, and 
each woman underwent farmacological and conservative treatment, 
with poor results. No spinal puncture or trauma were reported in med-
ical history.
EBPs were performed in a sterile enviroment, with multiparametric 
monitoring and a valid intravenous access. The patients were posi-
tioned in lateral decubitus. With ultrasound assistance, T11-T12 space 
was detected, where 20mL of autologous venous blood priorly col-
lected were injected through a 16G thuoy needle. The recumbent 
position was maintened for 12 hours, while 1000mL of saline were 
administered. No complications were registered, and a complete 
recovery, clinical and instrumental (CT/MRI), was reported in both 
cases.
Conclusions
Epidural blood patch seems a valid and safe therapeutic instrument 
for treatment of SIH-related orthostatic headache refractory to con-
servative treatment. Larger studies are needed to completely assess 
safety and efficacy.

Informed consent to publish had been obtained
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Introduction
BACKGROUND: Coronavirus disease 19 (Covid-19) has been one of 
the most common causes of acute respiratory distress syndrome 
(ARDS), being responsible for a pandemic with almost 7 million 
deaths certified. Severe forms of ARDS can be supported with veno-
venous extracorporeal membrane oxygenation (VV-ECMO). A spe-
cific population where the use of VV-ECMO for Covid-19 ARDS has 
been repeatedly reported is in young women in the peripartum 
period.
Objectives
OBJECTIVES: We aimed at performing a systematic review to sum-
marize the results of the current literature on VV-ECMO in peripar-
tum women with Covid-19 ARDS.
Methods
METHODS: We performed web-based search on Pubmed (last 
update 31.03.2023) to identify relevant articles; the protocol was 
regularly registered on PROSPERO. We included only articles pub-
lished in English. Data were inserted independently by two authors 
(LM, SP) in an Excel database, and cross-checked by two authors 
(LLV, FS). We primarily focused on maternal and fetal mortality, 
recording also maternal and gestational age, as well as values of 
PaO2/FiO2 (P/F) ratio at cannulation, VV-ECMO duration and inten-
sive care unit (ICU) and hospital length of stay (LOS).
Results
RESULTS: Our systematic search retrieved 131 items on PubMed. As 
reported in Table  1, we finally included 11 studies, including 8 ret-
rospective studies (5 of them being single-center studies, 2 multi-
center studies and 1 cohort study), 2 prospective studies (1 of them 
being single center study and 1 multicenter study), 1 prospective 
and retrospective cohort study, with a total of 191 patients. Among 
them, 151 were prepartum and 40 postpartum women (mean age 
31 years). Average P/F ratio at cannulation was 72 with a mean dura-
tion of VV-ECMO of 22 days. Only 4 studies reported data on ICU 
and 3 on hospital LOS, with a mean of 43 and 63 days, respectively. 
The average maternal and fetal mortality were 17.8% (30/168, n=10 
studies) and 20.7% (12/58, n=8 studies), respectively. Notably, the 
largest study did not report data on fetal mortality.
Conclusions

CONCLUSIONS: In our systematic review of case series and studies 
reporting data from pregnant women supported by VV-ECMO for 
severe ARDS due to COVID-19, we found that maternal and fetal survival 
stands around 80%. Such results seem rather good considering these 
were obtained during previously unexperienced pandemic conditions.



Page 106 of 126J Anesth Analg Crit Care            (2023) 3:43 

Table 1. (abstract A158). See text for description.
Case series Type of study Cases Maternal 

Age 
(years)

Prepar-
tum

Postpar-
tum

Pa/FiO2 
ratio 
(mmHg)

ECMO 
days

Type of 
ECMO

Lenght of 
ICU stay 
(days)

Hospital 
Length 
of stay 
(days)

Maternal 
mortality

Fetal Mortality

Kovacevic et al. Retrospective single center 4 - 4 0 - - VV - - 3/4 0/4

Kakar et al. Case series 5 33 1 4 66,2 59 VV 83 128 5/5 2/5

Pejù et al. Retrospective multicenter 15 - 4 11 - - VV - - - -

Bamasood et al. Prospective single center 8 28,3 4 4 79,3 22 VV - - 0/8 0/8

Sitter et al. Prospective multicenter 15 34 11 4 60 25 VV* 38 - 3/15 (6 unknown) 3/15 (1 unknown)

Yin et al. Case series 5 33 5 - 94 11 VV 26 30 1/5 (1 unknown) 1/5 (1 unknown)

Shih et al. Case series 10 30 5 5 60,5 22 VV 28 31,5 2/10 4/10

O’Neil et al. Retrospective cohort study 100 32,4 100 68 16,5 VV - - 16/100 -

Barrantes et al. Case series 9 30 4 5 62 10 VV - - 0/9 (1 unknown) 1/9 (1 unknown)

Piwowarczyk et al. Retrospective single center 5 33,2 1 4 93 11 VV - - 3/5 1/5

Fatnic et al. Prospective and Retrospec-

tive cohort study

15 - 12 3 - - - - - 2/15 -

Results 191 31,7 150 40 72,8 22 VV 43,7 63 35/176 12/61

*One case of VA-ECMO
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The interlaminar, (figure  1) or transforaminal (figure  2) cortisone epi-
dural plays a fundamental role in treatment of lumbosciatica and 
cervicobrachialgia with predominantly radicular involvement, where 
the disc impingement mainly affects the foramen or the preforaminal 
region with an anti-inflammatory neurogenic and anti-edema effect 
partly also on the still hydrated extruded disc component.
In case of pain median disc herniation the pain symptoms transported 
by the sinuvertebral nerve remain in largely uncontrolled by a classic 
injection because the pathogenic noxa is anterior and does not get 
wet, or marginally, from the anesthetic-cortisone mixture injected 
posteriorly, i.e. spatially diametrically opposite, in the interlaminar epi-
dural, or periradicular, in the transforaminal (figure 3).
On the other hand, a frankly expelled hernia, with anulus fibrosus irrepa-
rably torn and/or black disc, reduced considerably large, chemical or ther-
mal intradiscal ablation/annuloplasty treatments are ineffective on the
nucleus pulposus, as well as surgical ones, in the absence of frank 
motor-sensory deficits.
In this case a deep paravertebral infiltration in a similar approach 
could be advantageous
for disc pain, through the safety kambin triangle, placing the tip of 
the needle on the posterolateral aspect of the vertebral body or disc 
(figure 4.5).
With this approach, the mixture is poured along the cortical periosteum 
of the soma or the annulus fibrosus, penetrating inside the vertebral 
specus anterior, through the conjugation foramen, between two con-
tiguous vertebrae, so as to imbibe the extruded hernia median, dehy-
drating it and at the same time anesthetizing the spinal nerves, the gray 
communicating branch and the segmental ganglion of the anterior-
lateral chain of the sympathetic system, responsible to central-axial disc 
back pain jointly. We called deep paravertebral Retrodiscal block
CASE REPORT
36-year-old patient with known disc protrusions all over the lumbar level 
develops suddenly after one incongruous load a central lumbar pain (more 
towards the right) radiating to the sacrum, in part, and only occasionally 
on the thighs, anteriorly, without sensory-motor deficits or involvement of 
the cauda equina or alteration of the osteotendon reflexes. On magnetic 
resonance, appearance of central expelled hernia L3-L4 with reduction of 
corresponding vertebral specus of about 50% (figure 6,7).
Pain continuous worsened by load and by prolonged standing posi-
tion. After ineffective intramuscular cortisone therapy, he undergoes an 

epidural median interlaminar cortisone L3-L4 with the same result. So 
after a week he undergoes a paravertebral prediscal block. It was per-
formed in the left lateral position, in in-plane ultrasound guidance tar-
geting the posterolateral aspect of the L3 vertebral body and L3-L4 disc 
(figure 8, 9,10). Immediate benefit with approximately 50% pain relief

INFORMED CONSENT TO PUBLISH HAD BEEN OBTAINED
The suitably informed patient has given his free consent to publish the 
aforementioned abstract.
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Fig. 3 (abstract A159). See text for description
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Fig. 8 (abstract A159). See text for description

Fig. 9 (abstract A159). See text for description

Fig. 10 (abstract A159). See text for description
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Pulsed radiofrequency of the intracranial post ganglionic branch of 
Gasser with transforaminal approach (oval foramen of the middle 
cranial fossa) represents a validated and effective technique in the 
treatment of trigeminal neuralgia, however it is painful because it 
stimulates the nociceptors of the dura mater and, penetrating inside 
of the branches, the sensory neurons that reside in the trigeminal 
ganglia. So there are two moments in which sedation-analgesia 
is fundamental: the positioning of the intracranial needle and the 
pulsed radiofrequency treatment. Sedation in this case must be:

 – deep, in order to avoid hypertensive crises, the cause of the major 
complication which is cerebral haemorrhage;

  – brief to avoid airway management maneuvers that could contami-
nate the operative field (cheek) or the needle, pushing it into the 
oral cavity or into sensitive intracranial structures (carotid, pons, 
medulla, temporal lobe, other cranial nerves) with catastrophic and 
damage and definitive;

 – quickly reversible, to allow the patient, once re-emerged from 
sedation, full collaboration, to verify the correct positioning of 
the needle tip with neurophysiological tests.

DEXMETHOMIDINE AND ITS TARGET
Dexmedetomidine is a selective alpha-2 adrenergic receptor agonist 
with a broad range of pharmacological properties. It has a sympa-
tholytic effect through inhibition of norepinephrine release in sym-
pathetic nerve endings. The sedative effects are mediated by the 
decrease in the discharge activity of the locus coeruleus, the pre-
dominant noradrenergic nucleus which is located in the brainstem 
(figure 1)
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TRIGEMINAL NERVE NETWORK
Sensory signals are known to support the background firing of 
the ascending reticular activating system (ARAS) which includes 
neurons of the noradrenergic locus coeruleus (LC) and controls 
the level of attention and alertness. Among the inputs that can 
drive LC and ARAS neurons, those coming from the trigeminal 
region seem to be particularly relevant in regulating their activity 
(figure 2).
SEDATION PROTOCOLS
standard protocol
Acetaminophen+clonidine+opiate+magnesium sulphate+propofol;
dexdor tiva protocol
Paracetamol+opiate+magnesium sulphate+propofol+dexdor tiva 
1 gamma/kg/h ;
Dexdor cet dyck protocol
Paracetamol + opiate + magnesium sulphate + propofol + dexdor 
cet 0.5 ng/ml;
TARGET
Pas<140mmHg and pad<80mmHg
NRS<3
above these ranges propofol and/or dexdor boluses are given
CASE SERIES
Up to now, one case has been treated with the classic dexdor con-
tinuous infusion 1 gamma/kg/h and one with the Dyck model cet 
0.5 mcg/mL. In both cases no clonidine was used;
in the case of dexdor tiva boluses of both dexdor and propofol 
were required but with halved dosages compared to the standard 
treatment;
in the dexdor tci case, neither diprivan nor dexdor boluses were used.
HYPOTHESIS
The locus ceruleus has close connections with the trigeminal nerve 
and represents the major objective of dexdetomedima, which, 
perhaps also for this reason, could offer greater respiratory and 
hemodynamic stability compared to classic sedation, in pulsed radi-
ofrequency treatments of the fifth cranial nerve.

INFORMED CONSENT TO PUBLISH HAD BEEN OBTAINED
Adequately informed patients have given their free consent to publish 
the above abstract
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Fig. 3 (abstract A160). See text for description
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Trigeminal neuralgia (TN) is a neuropathic pain involving the fifth 
cranial nerve and is manifested by intense and paroxysmal pain 
crises similar to electric shocks lasting from a few seconds to two 
minutes.
Conventional therapy for this pathology is drug treatment with anticon-
vulsants such as carbamazepine or oxcarbazepine.
When drug therapy has been suspended for various reasons, the solu-
tion is to resort to alternative surgical procedures. The most commonly 
used therapies are:

 – Percutaneous retrogasserian radiofrequency
  – Percutaneous compression of Gasser’s ganglion (’with Fogarty balloon’)
  – Radiosurgery with gamma knife
 – Microvascular decompression.

RADIOFREQUENCY IN TRIGEMINAL NEURALGIA
The root is subjected to a pulsed radiofrequency (PRF), and con-
sists of a neuromodulation and its objective are the post gasserian 
branches
Conventional/continuous radiofrequency (CRF) produces high tempera-
tures to selectively destroy nerves and targets the pre-Gasser roots near 
the clivus at the apex of the temporal pyramid.
CASE SERIES AND HYPOTHESIS
The reasons for the benefit or failure in cases in which the patient 
has already undergone open surgical procedures and even neu-
rolesive techniques are still unclear and unknown. In these two 
cases, already unsuccessfully subjected to compression with the 
Gasser balloon (we do not have the duration and pressure of the 
inflation nor the number of cycles), we noticed that the patients 
did not benefit from the pulsed radiofrequency but they success-
fully underwent the thermal thermorhizotomy, however it was 
not possible to cannulate Meckel’s cavity with classic CSF reflux, 
which is usually a mandatory finding to reach the preganglionic 
root and trigeminal porus (see Subarachnoid trigeminal meck-
elography/cisternography with subtentorial cerebellar contrast 
medium spillage figure 1.2)
Compression with the balloon acts indiscriminately on all branches 
and probably due to an ischemic effect, destroying the myelin fibers 
and therefore reducing the tactile sensitivity and the excitability of 
the trigger points more than the pain sensitivity and therefore has a 
low incidence of sensory deficits . However, it could induce a crush-
ing of Meckel’s cave such as to cause a neuroinflammatory reaction of 
the meningeal sheets, at least in these two cases, with obliteration of 
the well-known dural sac containing cerebrospinal fluid and maintain 
or induce new neuralgia support circuits, with subsequent develop-
ment of reactions fibrotic similar to the failed back surgery syndrome 
( Diffusion of the contrast medium in the infra-temporal and probably 
epidural peripontina region in the absence of opacification of Meck-
el’s cavity and trigeminal cistern; figure 3).
This could explain the ineffectiveness of ganglion pulsed radiofrequency 
and the need to resort to retroganglionic thermorhizotomy.
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Background: tracheostomy is one of the oldest and most frequently per-
formed procedures on intensive care unit patients.1 In our experience, the 
most common indication for percutaneous tracheostomy was need for 
prolonged ventilatory support and difficult weaning. The percutaneous 
dilatational tracheostomy (PDT) method used in our ICU combines technical 
principles common to the Percu-Twist and the Griggs-Portex techniques.
Materials and methods: we performed 23 PDTs using a modified Seld-
inger technique requiring two operators, a Percu-Twist kit, Griggs for-
ceps and continuous bronchoscopic guidance. This approach aimed 
to prepare the soft tissue to the twisting maneuver, thus reducing the 
already fewer bleeding events of the percutaneous dilatational tech-
nique when compared to surgical tracheostomy.2
Results: we examined all patients subjected to this technique from 
2020 to 2022. The total number of patients examined was 23. We fol-
lowed the patients for 15±4 days after the procedure, analyzing each 
individual case to check for any complications. None of this patients 
developed any complications in the observation period.
Conclusions: in our experience, the modified PDT approach can be con-
sidered a safe and practical alternative to surgical tracheostomy. The 

use of routine bronchoscopic guidance for the full procedure, although 
requiring two operators and thus not being as resource-sparing as other 
alternatives in current literature3, grants a larger safety profile allowing 
the early detection of the most common complications, such as tube 
misplacement, damage to the posterior wall of the trachea and bleeding.
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Background
Insertion of peripherally inserted central catheters (PICCs) is poten-
tially related to the risk of immediate, early and late complications 
[1]. The highly performed traditional technique involves: ultrasound-
guided out-of-plane venipuncture in the short axis of the chosen arm 
vein, cannulation maneuver using the indirect Seldinger technique, 
and venous catheter insertion [2].
In our study, we propose a modification of the standard puncture 
technique for the insertion of an non-tunnelized PICC, with the aim of 
minimizing the incidence of complications.
Materials and methods
Between November 2022 and April 2023, patients undergoing basilic 
vein PICC placement in Dawson’s Green Zone [3] were enrolled at the 
Department of Orthopaedics and Traumatology of the AOU Federico 
II in Naples, Italy. Patients were randomized into two groups. In the 
first group (G1), the PICC was placed according to the traditional tech-
nique in compliance with SIP protocol [4]. In the second group (G2), 
the PICC was placed with a modified technique, which involved the 
needle advancement at least 0.5 cm within the vessel lumen with real-
time viewing of the needle tip (short-axis section and out-of-plane 
approach), and insertion of the Seldinger with the needle tip in the 
center of the vessel lumen (Figure 1). The procedures were performed 
by experienced anesthesiologists in PICC placement.
Results
52 patients were enrolled, including 25 patients in the G1 group and 
27 patients in the G2 group: the two groups overlapped in terms of 
procedural difficulties present in clinical history. The G1 group pre-
sented incidence of multiple punctures for failure to progress Selding-
er’s by 28%, pain at the puncture site by 16%, hematoma formation by 
8% and deep venous thrombosis at 30 days by 8%.



Page 112 of 126J Anesth Analg Crit Care            (2023) 3:43 

Patients in group G2 never presented multiple puncture need for non-pro-
gression of Seldinger’s, nor pain at the puncture site, hematoma formation 
of 3.7% and no incidence of deep vein thrombosis at 30 days (Figure 2).
Conclusions
The modified PICC insertion technique presented a significantly lower 
incidence of complications than the traditional technique. However, ran-
domized clinical trials are needed to confirm the validity of these findings.

Consent to publish
Written informed consent was obtained from all patients.
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Fig. 1 (abstract A163). The needle tip in the center of the vessel lumen

Fig. 2 (abstract A163). Incidence of complications in the two groups
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Background: Chemotherapy-induced cardiac dysfunction is a well-
known cause of morbidity and mortality. Particularly Cyclophos-
phamide may cause severe cardiac toxicity leading to hypotension, 
cardiomyopathy, tachyarrhythmias, heart failure, cardiogenic shock 
and consequently Multi Organ Failure (MOF) [1]. Veno-Arterial Extra-
corporeal Membrane Oxygenation (ECMO A-V) may be an option to 
support patients if cardiac dysfunction does not recover [2,3]. Few 
reports show successful weaning from ECMO in patients with hema-
tological malignancies [3, 4]. Mortality is often associated with infec-
tions, hyperbilirubinemia and bleeding complications [2, 4].
Case report: A 60-year-old female was admitted in Intensive Care Unit 
from Hematological Department with clinical presentation of heart 
failure. Her recent medical history included a Stem Cell Transplanta-
tion (SCT) for aplastic anemia and cyclophosphamide administration 
as conditioning therapy. On 12th day post-transplantation, patient 
developed cardiogenic shock and severe MOF. Ultrasound assessment 
showed hypokinetic enlarged ventricles with a 30% ejection fraction 
(EF), severe tricuspid insufficiency, minimal pericardial effusion, pleural 
and perihepatic effusion. Clinical, laboratory and echographic evalua-
tions were suggestive of acute cyclophosphamide cardiotoxicity with 
acute heart failure. In order to restore cardiac function ECMO A-V was 
implanted with initial mild hyperflow. During recovery, hemodynam-
ics required low doses inotropic support and hemotransfusions. SVO2 
values range between 68-85%. Atrial fibrillation was cardioverted. 
Progressively, acidosis, coagulation status, hemodynamics, liver and 
kidney disfunction improved, allowing the reduction of ECMO sup-
port until complete weaning. On the sixth day transthoracic and 
transesophageal ultrasound showed improvement of biventricular 
kinetics and absence of valvular defects (Figure 1).
ECMO A-V was then removed at the seventh day. Hemodynamics 
remained supported by levosimendan and low doses of adrenaline. Esti-
mated EF was 70%. Three days after decannulation clinical condition were 
worsening, with temperature and enhanced PCR/PCT: blood stream infec-
tion was confirmed. Hyperbilirubinemia and BUN raised, hypotension and 
septic shock established. On 23th day after SCT the patient died.
Conclusion: ECMO A-V may give potential benefit in improvement 
clinical conditions and long term prognosis of hematological patients. 
Good patient selection is necessary. ECMO weaning success as bridge-
to-recovery therapy must be pursued. Immunosuppression degree, 
hematological diagnosis, patient age and ICU admission cause may 
influence it. Reversible causes of cardiogenic shock (e.g. drug toxicity) 
may justify A-V ECMO use. In our case, despite extracorporeal support 
benefit, immunosuppression and bone marrow cyclophosphamide 
toxicity, with lasting granulocytopenia at 23th days after SCT, may 
have conditioned patient outcome.
Note: Informed consent to publish had been obtained.
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Fig. 1 (abstract A164). Transthoracic Ultrasound: absence of valvular 
defects, no effusion, preserved heart chambers size and function.
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Background
Infiltrative stem cell therapy for degenerative disc disease (DDD) is 
a relatively new and promising alternative to surgical techniques 
Chronic low back pain affects approximately 632 million people 
worldwide with a prevalence of 68% in adults over the age of 60. It has 
both a social and economic impact on healthcare budgets, making it 
the most expensive musculoskeletal disorder in the healthcare system.
The exact causes of disc degeneration are complex and difficult to 
pinpoint; involve aging, genetic predispositions, nutritional fac-
tors such as obesity, mechanical trauma, smoking and other related 
comorbidities.
This is due to a change in collagen synthesis and by NP cells from col-
lagen II to collagen I resulting in loss of proteoglycan and dehydration. 
The major proteoglycan of the IVD is aggrecan.
Case report
38-year-old patient with lumbosacral pain for about 6 months. Pain 
characteristics: discogenic pain unresponsive to medical therapy with 
NSAIDs prescribed by the doctor and to infiltration. He had performed 
epidural infiltration at another center with partial benefit.
On lumbosacral MRI, there is evidence of dehydration of the interver-
tebral disc of the L4-5. Vas 6-8 .
Sterile field preparation. Stem cells are taken from the iliac crest using 
a fluoroscopic technique (Figure 1).
The chosen intervertebral disc is identified by fluoroscopy in A/P pro-
jection (Figure 2).
Subsequently, the fluoroscope is positioned in lateral projection and 
the disc is approached in tunnel vision (Figure  3). Subsequently we 
proceed to infiltrate the disk as shown in the images.
Once the procedure is completed, the patient reports pain in the infil-
tration area. Slight increase in back pain in the first three days; then 
progressive improvement. At the follow-up after 30 days, the patient 

reports a marked VAS 0 benefit. After 9 months, no discogenic pain, 
however, he reports new onset lumbar sciatica. You will have to per-
form a new MRI lumbosacral.
We collected adequate consent to participate in the study

Conclusions
The results of the case report would seem encouraging; however, data 
in literature are still lacking both in terms of efficacy and safety.
The main concern is the lack of long-term results.

Fig. 1 (abstract A165). Iliac crest stem cell sampling

Fig. 2 (abstract A165). Approach to the intervertebral disc. Antero-
posterior view
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Fig. 3 (abstract A165). Approach to the intervertebral disc. Latero-
lateral view

Haematology, Haemostasis and Thrombosis
A166  
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Background
Clopidogrel is P2Y12 ADP platelet receptor inhibitor that is used 
after coronary stent placement and for stroke prevention [1]. Data 
from the literature show that about 4% to 30% of patients treated 
with conventional doses of clopidogrel do not display adequate anti-
platelet response [2]. A recent study [3] found that in elderly patients 
with femoral fracture after 48 hours of clopidogrel discontinuation, 
65.7% of patients had a high platelets reactivity. We conducted a 
retrospective study to determine whether the femoral fracture could 
impact on platelet function recovery after preoperative clopidogrel 
discontinuation.
Materials and methods
During a one-year period, after written informed consent, patients that 
assumed regularly clopidogrel 75 mg per day and underwent ortho-
pedic surgery for femoral fracture (Group 1) o elective surgery for total 
joint replacement (Group 2), were included in the study. Forty-eight 
hours after discontinuation of clopidogrel, blood samples of patients 
were withdrawn into citrated tubes; inhibition of platelet function 
was determined using Verifynow (Werfen, San Diego, USA) assay and 
was compared between two groups. Furthermore, demographic and 
standard laboratory parameters were recorded. A p value <0.05 was 
considered statistically significant.
Results
A total of sixty patients were enrolled in the study. In the Group 2, 10 
patients undergoing total knee replacement, 15 patients undergo-
ing total hip replacement and 5 patients undergoing total shoulder 
replacement for osteoarthritis, were included. There were no statisti-
cal differences into two groups in main demographic and laboratory 
parameters, apart from age (86.6±9.6 [Group 1] vs. 69.4±6.9 [Group 

2], p=0.000042) and glycemia (153.8±60 [Group 1] vs. 83±18.3 
[Group 2], p=0.003) (Table  1). At the evaluation time, patients with 
femoral fracture had a significantly high platelet recovery (Platelet 
Reaction Unit) than elective surgical patients (244.1±54.5 [Group 1] 
vs. 113.6±22.2 [Group 2], p<0.00001). However, patients of Group 2 
demonstrated a greater reduction in delta hemoglobin between pre 
and postoperative period compared to Group 1 (14.2±1.6 vs 11±1.6, 
Group 2 and 12.3±1.8 vs 10.9±1.2, Group 1).
Conclusions
Femoral fracture seems to increase the platelet reactivity 48 hours 
after preoperative clopidogrel discontinuation, with influence on 
postoperative hemoglobin. Further large studies are needed to dem-
onstrate the effective recovery time of platelet function in different 
clinical settings and the impact on need of postoperative transfusions.
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Table 1 (abstract A166). Demographic and laboratory characteris‑
tics of studied population

Group 1 Group 2 P value

N. Patients 30 30 ------

Sex (M/F) 8/22 12/18 0.27

Age (years) 86.6±9.6 69.4±6.9 0.000042

Creatinine (mg/dL) 1.7±0,6 0.73±0.02 0.23

Glicemia (mg/dL) 153.8±60 83±18.3 0.003

Hb preoperative (gr/dL) 12.3±1.8 14.2±1.6 0.37

Hct preoperative (gr/dL) 38±5.8 44.0±5.1 0.40

Platelets preoperative (109/L) 225.4±66.8 238.2±56.5 0.30

Hb postoperative (gr/dL) 10.9±1.2 11.0±1.6 0.30

Hct postoperative (gr/dL) 32.7±2.9 33.9±2.7 0.26

Platelets postoperative (109/L) 224.8±84 202.8±71.4 0.30

PRU (platelet reaction unit) 244.1±54.5 113.6±22.2 <0.00001

Data are expressed as mean±standard deviation or number

*p<0.05
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Background: Cardiothoracic surgery is a high risk setting for periopera-
tive complications, mainly bleeding. The etiology of bleeding may be 
surgical or due to coagulopathy. Unfortunately, it is not always easy 
to diagnose the etiology of bleeding and if surgical we get several 
sealants available for helping to solve the bleeding. This case report 
has been managed at an University hospital and this work has been 
reported in line with the SCARE 2020 criteria.
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Case report: A 37 year old male patient presented with a sudden onset 
of central chest pain radiating to the back came to the Emergency 
Department. Imaging investigation showed the presence of type A 
aortic dissection and he has been referred to our Hospital requiring 
emergency surgical treatment with prosthetic tube and mechanical 
prosthetic aortic valve replacement.
His postoperative course in ICU was complicated by severe bleeding 
requiring five times re-explorations for tamponade. The interesting 
finding was that the only bleeding site after several surgical re explora-
tions was the prosthetic tube, no other bleeding sites were identified in 
the whole body (medications, mucosae, skin, nose, mouth, ect…). The 
clotting tests showed a minor platelet dysfunction and the viscoelastic 
tests did show a procoagulant pattern. Patient has been polytransfused 
(over 20 units of RBC, several prothrombin complex concentrates and 
platelets) with no long lasting results, but the only winning action was 
an off label use of a large amount of hemostatic glue (COSEAL) not only 
in the anastomosis and stitches sites but as a “sleeve” around the whole 
prosthetic tube in a fully bleeding surgical field.
Conclusion: In our experience, after aortic replacement using Vascutek 
prosthesis tube it is worth to apply the hemostatic glue COSEAL as a 
“sleeve” all around the whole prosthetic tube before any evidence of 
bleeding is shown. Moreover, in case of bleeding, even if the viscoelas-
tic tests (ROTEM) did not show coagulopathies it is worth it to check 
for platelets function or other specific clotting tests and, in case of even 
minor platelets dysfunction we suggest to transfuse pool of platelets.

Consent to partecipate Written informed consent was obtained from 
the patient for publication of this case report and accompanying 
images. A copy of the written consent is available for review by the 
Editor-in-Chief of this journal on request.

Invasive and non-invasive ventilation
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BACKGROUNG
Chronic obstructive pulmonary disease (COPD) is the fourth cause of 
death in Italy and in most countries [1]. It brings irreversible inflamma-
tory injury to the lungs, leading to acute exacerbations that result in 
respiratory failure and hypercapnia. Tracheal intubation and mechani-
cal ventilation may be necessary, though insufficient. In such cases, 
extra-corporeal support techniques including CO2 removal (ECCO2R) 
are an option [2], but often only available in referral centers [3].
CASE DESCRIPTION
Here we describe the case of a 44-year-old male patient who was 
admitted to our Intensive Care Unit (ICU) after asthma-COPD over-
lap syndrome exacerbation. The following is reported according to 
informed consent expressed by the patient after ICU discharge.
He was suffering from severe dyspnea, tachycardia and hypertension, 
and comatose state prompted immediate intubation. Arterial blood gas 
analysis (ABG) showed respiratory acidosis (pH 7.21 pCO2 69.3 mmHg) 
that worsened in the next hours despite conventional therapy and sevo-
flurane administration, with pCO2 peaking at 146.8 mmHg. We kept 
tidal volumes as low as 6 ml/kg of predicted body weight and pressures 
were the following (in cmH2O): peak 46, plateau (Pplat) 25, driving pres-
sure (DP) 20. This caused hemodynamics impairment, that required high 
dose vasopressor to maintain mean arterial pressure around 70 mmHg. 

Thus, considering spare oxygenation we decided to start ECCO2R treat-
ment. Haemoperfusion was obtained via a 13.5 Ch bi-lumen catheter 
using the ProLUNG® System, providing anticoagulation with heparin 
infusion within the circuit. We managed to keep a low blood flow of 250 
ml/min throughout the treatment, a 10 l/min sweep air flow was even-
tually decreased for weaning, resulting in a VCO2 between 105 and 120 
ml/min assumed as half of the patient’s total VCO2 (fig. 1).
Under ongoing sedation and paralysis, ventilation was optimized 
to keep Pplat <20 cmH2O and DP <15 cmH2O (fig.  2). Vasopressors 
requirement decreased.
We stopped the treatment after 40 hours and gradual sweep gas 
weaning. The next day ABG showed pCO2 41.8 and pO2 97.3, allow-
ing paralysis and anaesthetic infusion discontinuation. The patient 
was able to breath spontaneously after 7 days from the admission, and 
transferred to ward at day 9.
CONCLUSIONS
Extra-corporeal CO2 removal is helpful in keeping stable blood gases 
and reduce respiratory acidosis while optimizing mechanical ventila-
tion and its impact on hemodynamics. Moreover, this report reveals it 
is an easy technique that we managed to successfully administer via 
simple equipment in our non-refferral ICU.
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Fig. 1 (abstract A168). See text for description
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Fig. 2 (abstract A168). The lines show how plateau pressure (blue, squares) 
and arterial CO2 (red, dots) improved during extracorporeal carbon 
dioxide removal

A169  
Effect of pneumoperitoneum and laparoscopy on lung EIT‑derived 
overinflation and collapse in morbidly obese patients
P. Priani 1, G. Scaramuzzo 1,2, R. Ragazzi 1,2, R. La Rosa 1, V. Chiavieri 1, P. 
Ferrara 1, M. Verri 2, C.A. Volta 1,2, S. Spadaro 1,2

1 Department of Translational Medicine, University of Ferrara, Via Aldo 
Moro 8, 44121, Ferrara, Italy, Ferrara, Italy; 2 2Anesthesia and Intensive 
Care Medicine, Azienda Ospedaliero Universitaria Di Ferrara, Via Aldo 
Moro 8, 44124, Cona, FE,, Ferrara, Italy
Correspondence: P. Priani
Journal of Anesthesia, Analgesia and Critical Care 2023, 3(Suppl 1):A169

(scrgtn@ unife. it)

Background
Obesity can expose patients to a higher risk of atelectasis during gen-
eral anesthesia, especially during laparoscopic surgery [1]. PEEP can 
counteract the tendency of dorsal lung to collapse, but it needs to be 
personalized to minimize both the risks of overinflation (OI) and col-
lapse (CO). Electrical Impedance Tomography (EIT) can be used to per-
sonalize the PEEP level during surgery, but the effect of the surgical 
phase on the best PEEP provided by EIT in obese patients has not been 
explored yet.
Materials and Methods
After obtaining informed consent, we enrolled 27 obese (BMI over 
30) patients undergoing planned abdominal laparoscopic surgery. A 
16-electrodes EIT monitoring (PulmoVista500, Draeger, Germany) was 
used to evaluate the amount of CO and OI during a PEEP titration trial 
(PEEP 16 cmH2O - PEEP 6 cmH2O; steps of 2 cmH2O). The best PEEP 
was defined as the crossing point between CO/OI [2]. The assessment 
was done after anesthesia induction (BPind), during pneumoperito-
neum (BPpneumo) and before extubation (BPext).
Results
We analyzed data from 27 patients, aged 65 [52-82] years old with a 
BMI of 36±5 kg/cm2. The overall duration of anesthesia was 175 [133-
300] minutes, the duration of the laparoscopic time 112±61 minutes. 
The median [IQR] values of CO and OI after induction (A), pneumoperi-
toneum (B) and before extubation (C) are reported in figure 1.
We found a statistically significant difference between BPind (10 [9-15] 
cnmH2O) and BPpneumo (14 [11-16] cmH2O, p<0.0001) while no 

difference was found between BPind and BPext (10 [8-14] cmH2O, p= 
0.63). Pneumoperitoneum reduced the OI at the highest levels of PEEP 
(p<0.0001) and increased significantly CO at the lowest PEEP (p<0.0001).
Conclusions
In obese patients undergoing laparoscopy, the PEEP able to minimize 
CO and OI changes dynamically during surgery, with higher levels 
during the laparoscopic phase. A continuous monitoring is needed to 
provide the best PEEP levels according to the surgical step.
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Fig. 1 (abstract A169). Percentage of lug collapse and overinflation at differ-
ent PEEP levels in the three steps: after induction (A), during pneumop-
eritoneum (B) and before extubation (C)
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BACKGROUND
Abernethy syndrome [1], also known as congenital extrahepatic por-
tosystemic shunt (CEPS), is a rare condition of hepatic fibrosis associ-
ated with pulmonary hypertension and chronic hypoxemia. There are 
two variants of the syndrome. CEPS type 1 sees the total absence of a 
portal vein (PV), while in CEPS type 2 there is a congenital extrahepatic 
portosystemic shunt with tiny PV radicles.
CASE REPORT
A 26-year-old Caucasian woman arrived at the emergency depart-
ment alert, with severe abdominal pain, asthenia, hypotension and 
fever. She had a history of closure of the Botallo duct, celiac disease, 
polycystic ovary syndrome and CEPS type 2. The usual patient therapy 
included Tadalafil and Macitentan for pulmonary hypertension diag-
nosed incidentally in the previous four years during hospitalization for 
mild chest trauma. Last pulmonary angiography revealed a pulmonary 
resistance of 10 Woods and 100/60 mmHg sisto/diastolic pulmonary 
pressure. The patient underwent a chest-abdomen CT scan showing 
diffuse ground glass parenchymal thickening areas in both lungs, ileal 
loops distended by liquids and no air-fluid levels. Surgical consultation 
and cardiological evaluation followed, which prompted no critical sit-
uation. The cardiac ultrasound examination showed a slight tricuspid 
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regurgitation and a considerable dilatation of the inferior vena cava 
with PAPs 95-100 mmHg. Twenty-four hours after admission to the 
emergency room, the patient presented with tachypnea, desaturation, 
fever and arterial hypotension (SBP 70 mmHg). Venturi-type oxygen 
mask (FiO2 50%) was positioned and norepinephrine infusion started. 
Lab work showed leukocytosis and increased CRP, then the patient 
developed respiratory alkalosis (pH 7.46 PaO2 61 mmHg PaCO2 33 
mmHg) and septic shock. Therefore a CPAP ventilation started, which 
led to no clinical improvement and patient was admitted to the ICU, 
where she began a cycle of High-Flow Nasal Cannula (HFNC) [2]. Dur-
ing the ICU stay, an antibiotics cycle was set for the septic state and 
norepinephrine and fluid support continued. In the following six days 
after ICU admission, each organ function gradually recovered, resolv-
ing tachypnea, acid-base and electrolyte disturbances, and other lab 
tests. After ten days from ICU admission, the patient was apyretic with 
minimal asthenia, allowing her transfer to the cardiology department 
for follow up.
CONCLUSION
This case report shows that patients in good general health gener-
ally tolerate mild hypoxemia caused by Abernethy syndrome associ-
ated with pulmonary hypertension. However, in conditions of clinical 
deterioration, the use of HFNC can find a positive response because 
it does not increase intrathoracic pressures and can guarantee a 
rapid recovery with good patient tolerance, as demonstrated by our 
experience.
Informed Consent Statement: Informed consent was obtained from a 
legally authorized representative of the subject.
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Introduction
Acute Respiratory Distress Syndrome (ARDS) is a complex and severe 
pathology secondary to inflammatory damage to lung parenchyma.
The pathophysiological peculiarity of ARDS hypoxemia is the mis-
match between alveolar ventilation (V) and pulmonary perfusion (Q) 
determined by alteration of vasoconstriction hypoxemia with perfu-
sion of collapsed zones and hypoperfusion of spared zones (1).
Patient’s tailored bedside therapy should recognize mismatched V/Q 
areas using different approaches.
Electrical impedance tomography (EIT) is a non-invasive and radia-
tion-free tool used to monitor bedside and in real-time the distri-
bution of ventilation and perfusion in lungs through the dynamic 
study of lung distention in a period. EIT permits to estimate alveolar 
collapse and overdistension, lung recruitment using incremental 
PEEP and studies lung perfusion (2).

PDE3-inhibitors Enoximone is a well-known medication with vasodi-
lator, bronchodilator, inotropes and anti-inflammatory properties. Its 
use for reducing cardiac preload and oxygen consumption in hemody-
namic instability is common in ICU (3).
During Sars-Cov2 pandemic Enoximone has been used both in aero-
solized and endovenous (ev) forms in mechanically and non-invasive 
ventilated patients, exploiting its vasodilator properties, to act on pul-
monary shunt and V/Q mismatch in poor recruitable lungs (4).
Description
We enrolled three patients, a woman and two men, affected by severe 
Sars-Cov2 ARDS, which necessitated invasive mechanical ventilation 
and second line therapies because of the poor response in terms of 
gas exchanges. Due to patients’ critical conditions we couldn’t have 
obtained informed consent.
EIT perfusion showed marked altered discrepancy between perfusion 
and ventilation despite tailored PEEP.
We analyzed EIT data before and after ev infusion of enoximone 6 
mg/kg/min for 48 hours and we demonstrated a gradual improve-
ment of lung perfusion in 2 patients (responders), a reduction of 
V/Q mismatch and a decrease of the shunt measured by the reduc-
tion of difference in alveolar-arteriosus PaCO2 from 12±3 to 8±3 
(p=0,04). One patient did not respond to endovenous treatment.
Discussion
In this report we described the ability of EIT as an aid to monitor 
altered perfusion in severe ARDS. Furthermore we observed some 
responsiveness to endovenous treatment with Enoximone with an 
improvement of the lung perfusion concordant to an increasement of 
CO2 clearance.
The potential use of impedance tomography to evaluate perfusion 
and its evolution in ARDS is of interest and could help clinicians in the 
assessment of tailored therapies and modality of ventilation.
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Fig. 1 (abstract A171). EIT study of lung perfusion in responder patient: A. 
Before Enoximone infusion; B. After 48h of Enoximone infusion
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BACKGROUND
Levosimendan is a cardiac inotrope that augments the calcium sen-
sitivity of the troponin C complex, that has been shown to improve 
cardiac muscle contractility and is approved for clinical application 
worldwide for treatment of heart failure. [1,2]
CASE REPORT
A 77-year-old female patient was admitted to the ICU after emergency 
surgery for gastric perforation. In addition she reported pulmonary 
contusions, multiple rib fractures with small pneumothorax, post trau-
matic subdural haematoma due to an asyncopal episode, and senile 
dementia.
Diaphragmatic US was performed daily. A weaning attempt was 
carried out, with an alterned cycles HFNC and NIV-helmet; at the 
end reintubation was unfortunately necessary. After 48 hours of 
levosimendan infusion we observed a double increasing of dia-
phragmatic excursion. Endotracheal tube was removed with effi-
cient weaning.
CONCLUSIONS
More recently, it has been demonstrated that levosimendan improves 
in  vivo contractile efficiency of the diaphragm in healthy subjects. 
Based on studies in  vitro and in  vivo, it has been hypothesized that 
levosimendan improves diaphragm contractile efficiency in patients 
weaning from mechanical ventilation.[3] Tidal volume and minute 
ventilation were higher after levosimendan administration, not signifi-
cately.[4]
In our case report we observed an increased muscle strength, maybe 
due to levosimendan infusion. Further studies are needed to confirm 
this hypothesis.

Informed consent to publish had been obtained.
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Fig. 1 (abstract A172). See text for description
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Background
High flow nasal therapy (HFNT) as an alternative to invasive 
mechanical ventilation (IMV) in spontaneously breathing patients 
has found increasing adoption in the critical care setting. HFNT 
allows for concurrent delivery of aerosolised medications to treat 
patients with respiratory disorders or undergoing respiratory dis-
tress. While there are numerous HFNT systems in use, the ability of 
these systems to effectively deliver aerosolised medications is not 
always known. This study assessed the ability of a new HFNT sys-
tem combined with a vibrating mesh nebuliser (VMN) to success-
fully deliver aerosolised medication to a simulated spontaneously 
breathing adult patient.
Materials & Methods
2000 μg of salbutamol (TEVA, IRE) was aerosolised using the 
Aerogen Solo VMN and Aerogen Pro-X controller (Aerogen, IRE). 
The nebuliser was integrated into the O2FLO High Flow Respira-
tory Humidifier (Vincent Medical inspired, HK) on the wet-side of 
the humidification chamber using the Aerogen adult T-piece. The 
aerosol was delivered to an anatomically correct adult head model 
(LUCY) via medium nasal cannula (inspired O2Flo, Vincent Medical) 
at flow rates of 10, 30 & 60 LPM. The head model was connected 
to a breathing simulator (ASL 5000, IngMar Medical, USA) set to 
simulate a normal adult breathing pattern (BR: 15 BPM, Vt: 500 mL, 
I:E: 1:1). A capture filter was placed at the level of the trachea and 
the quantity of aerosol available for inhalation was determined via 
UV-spectrophotometry at 276 nm. Testing was completed in inde-
pendent quintuplicate.
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Results
Results for the tracheal dose are expressed as a percentage of the 
nominal dose placed in the nebuliser’s medication cup and are pre-
sented in Figure 1. No equipment alarms or malfunctions were noted 
during testing.
Conclusions
Here, for the first time, we have shown that the inspired O2FLO High 
Flow Respiratory Humidifier system can be used in combination with 
the Aerogen Solo VMN to successfully deliver aerosol to a spontane-
ously breathing adult patient. Results reported here show that flow 
rate has a statistically significant impact on tracheal dose (p=0.000) 
with tracheal dose decreasing with increasing flow rate, and similar 
levels of drug delivery were achieved to those reported in the litera-
ture for other HFNT systems [1].
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Fig. 1 (abstract A173). Effects of flow rate (LPM) on the tracheal dose (%) 
(Mean ± SD) available to a spontaneously breathing simulated adult 
patient
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Background
Standard Macintosh direct laryngoscopy (DL) is the first-line tech-
nique for intubation in patients who do not meet pre-operative 
criteria for a difficult airway and is considered a safe technique in 
Cormack&Lehane classes I and IIa. Video laryngoscopy (VL) is com-
monly reserved as a “second line” device in the management of 
both unpredicted and predicted difficult airways(1). However, more 
than 90% of all difficult tracheal intubations are unanticipated (2), 
and multiple intubation attempts are associated with increased risk 
of adverse events(3). The technological improvement, the decrease 
in cost, and the progressive diffusion, are pushing us to investigate 
whether VL should become a standard technique as opposed to a 
second-line strategy.(4)
Materials and methods
Twenty-four anaesthesia practitioners (10 attendings and 14 resi-
dents) were invited to use the McGrath VL device in all the patients 
scheduled for general anaesthesia with tracheal intubation in 7 thea-
tres of general/urologic surgery during a two-day session. Our aim was 
to investigate the safety and efficacy profile of VL measured as first-
attempt successful intubation ratio and the operators’ satisfaction.
Results
The results can be graphically summarised. See Figures 2, 3 and 4.
Conclusion
Use of VLs as a standard strategy for tracheal intubation could 
increase the rate of first-attempt successful intubations and thus 
reduce rates of failed intubation. Our results show that it is a safe and 
easy to use tool both in hands of experienced attendings and young 
residents. In light of this, VL-based technique could replace, in the 
near future, the “traditional” technique as the standard for all intu-
bation procedures. However, further large-scale comparative clinical 
trials are needed to determine its use a first-line device in routine 
intubations.
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Fig. 1 (abstract A174). Tracheal intubation with the McGrath X-blade 
(hyperangulated blade)

Fig. 2 (abstract A174). Previous experience with a type of VL

Fig. 3 (abstract A174). Successful intubation after first attempt

Fig. 4 (abstract A174). Results of safety and efficacy questionnaire
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Background
Airway management in pediatric patients is one of the main concerns 
for anesthesiologists and unpredictable difficult intubation remains 
one of the most important challenges in routine practice. Most of the 
common preoperative scores predicting difficult intubation have lim-
ited predictive value when used on their own. Recently, an ultrasound 
examination of the upper airway, in particular of anterior cervical soft 
tissue thickness measuring the distance in centimeters from the epi-
dermis to the epiglottis (DSE, Distance from Skin to Epiglottis), has 
been proposed as a possible preoperative predictor of difficult intuba-
tion in adults, but in pediatric field limited or no data is available.
Objectives
The aim of our preliminary study is to evaluate whether routine use 
of videolaryngoscope in pediatric patients can reduce risk of difficult 
intubation in relation to DSE value and to explore if there is a correla-
tion between neck circumference and DSE.
Materials and methods
A total of 72 pediatric patients (3 to 16 years old) undergoing elec-
tive surgery under general anaesthesia with tracheal intubation were 
recruited. Before surgery, DSE with a linear ultrasound transducer 
placed in the transverse plane at the level of thyrohyoid membrane 
and the neck circumference were measured for each patient. All 
patients were routinely intubated using a videolaryngoscope and 
visual findings were graded according to the Fremantle Videolaryngo-
scope Scoring System.
Results (Table 1)

  • • The distribution of DSE values followed a Gaussian curve, with 
the most frequent one found between 1.6 and 2 cm (52.78%) 
(Graphic 1).

  • • Relating DSE values to videolaryngoscopic view, we found a com-
plete vision of vocal cords in 97.22% of cases regardless of DSE 
values.

  • • Tracheal intubation occurred in all patients regardless of DSE 
value, and that was performed at the first attempt in 97.22% of 
cases and in the rest of cases (2.78%) at the second attempt. There 
was no impossible intubation.

 • • In the group of patients with neck circumference between 20 and 
25 cm, most (57.14%) had a DSE value between 1.1 and 1.5 cm, 
in those with circumference between 26 and 30 cm, 65.85% had 
a DSE of 1.6-2.0 cm, in those with circumference between 31 and 
35 cm, 50% had a DSE of 1.6-2.0 cm and 25% of 2.1-2.5 cm, and 
finally among those with circumference > 35 cm, most (37.5%) 
had a DSE of 2.1-2.5 cm (Table 2).

Conclusions
DSE evaluation is an ultrasound-based operator-dependent technique 
that often prolongs preoperative evaluation time of the non-always-
cooperating pediatric patients. Routine videolaryngoscopy, optimizing 
the view of vocal cords and facilitating tracheal intubation, seems to 
reduce risk of difficult intubation surpassing the DSE evaluation. In addi-
tion, a direct proportionality seems to exist between neck circumference 
and DSE, but certainly further studies are needed in the pediatric field.

Table 1 (abstract A175). See text for description

DSE (cm) N (%) Neck circumfer-
ence (cm)

View of vocal cords 
with videolaryn-
goscopy  
(F = full, P = partial, 
N = none)

Intubation difficulty 
(1 = at first attempt, 
2 = at second 
attempt or additional 
devices required,  
3 = failed)

0.6-1.0 3 (4.17%) 20-25                0 F                 3 (100%) 1                    3 (100%)

26-30                1 
(33.33%)

P                 0 2                    0

31-35                1 
(33.33%)

N                0 3                    0

> 35                   1 
(33.33%)

1.1-1.5 10 (13.89%) 20-25                4 
(40.0%)

F               10 (100%) 1                    10 (100%)

26-30                3 
(30.0%)

P                0 2                      0

31-35                1 
(10.0%)

N               0 3                      0

> 35                   2 
(20.0%)

1.6-2.0 38 (52.78%) 20-25                1 
(2.63%)

F                37 
(97.37%)

1                    37 
(97.37%)

26-30              27 
(71.05%)

P                 1 (2.63%) 2                      1 (2.63%)

31-35                8 
(21.05%)

N                 0 3                      0

> 35                   2 
(5.26%)

2.1-2.5 17 (23.61%) 20-25                2 
(11.76%)

F                  17 
(100%)

1                     17 (100%)

26-30                8 
(47.06%)

P                   0 2                       0

31-35                4 
(23.53%)

N                  0 3                       0

> 35                   3 
(17.65%)

2.6-3.0 2 (2.78%) 20-25                0 F                   2 (100%) 1                      2 (100%)

26-30                1 
(50.0%)

P                   0 2                      0

31-35                1 
(50.0%)

N                  0 3                      0

> 35                   0

3.1-3.5 1 (1.39%) 20-25                0 F                  0 1                      0

26-30                1 
(100%)

P                  1 (100%) 2                      1 (100%)

31-35                0 N                 0 3                      0

> 35                   0

3.6-4.0 1 (1.39%) 20-25                0 F                   1 (100%) 1                     1 (100%)

26-30                0 P                  0 2                     0

31-35                1 
(100%)

N                 0 3                     0

> 35                   0

Graphic 1 (abstract A175). See text for description
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Table 2 (abstract A175). Correlation between neck circumference 
and DSE
Neck circumference (cm) N (%) DSE (cm)

20-30 7 (9.72%) 0.6-1.0           0

1.1-1.5           4 (57.14%)

1.6-2.0           1 (14.29%)

2.1-2.5           2 (28.57%)

2.6-3.0           0

3.1-3.5           0

3.6-4.0           0

26-30 41 (56.95%) 0.6-1.0           1 (2.44%)

1.1-1.5           3 (7.32%)

1.6-2.0           27 (65.85%)

2.1-2.5           8 (19.51%)

2.6-3.0           1 (2.44%)

3.1-3.5           1 (2.44%)

3.6-4.0           0

31-35 16 (22.22%) 0.6-1.0           1 (6.25%)

1.1-1.5           1 (6.25%)

1.6-2.0           8 (50.0%)

2.1-2.5           4 (25.0%)

2.6-3.0           1 (6.25%)

3.1-3.5           0

3.6-4.0           1 (6.25%)

> 35 8 (11.11%) 0.6-1.0           1 (12.5%)

1.1-1.5           2 (25.0%)

1.6-2.0           2 (25.0%)

2.1-2.5           3 (37.5%)

2.6-3.0           0

3.1-3.5           0

3.6-4.0           0
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Background
Unpredictable difficult laryngoscopy is still a challenge for anaesthesi-
ologists and common clinical screening tests have shown a limited pre-
dictive value. Ultrasound-based airway assessment has been recently 
proposed as a tool to predict difficult intubation. In particular, a distance 
from the epidermis to the epiglottis (DSE, Distance from Skin to Epiglot-
tis) > or = 2.5 cm is considered a predictor of difficult laryngoscopy.
Objectives
The aim of our preliminary study is to evaluate if routine use of the 
videolaryngoscope could overcome the predictive factors of difficult 
intubation, particularly a DSE > or = 2.5 cm, and to explore if there is a 
correlation between DSE and neck circumference.
Materials and Methods
A group of 239 patients, aged 17 to 95 years, undergoing elective sur-
geries in E. Profili Hospital in Fabriano, were recruited. Pre-operative 
evaluation was performed before surgery: the DSE with a linear ultra-
sound transducer placed in the transverse plane at the level of thyro-
hyoid membrane and the neck circumference were measured for each 
patient. All patients were routinely intubated using a videolaryngo-
scope and visual findings have been graded according to the Freman-
tle Videolaryngoscope Scoring System.
Results (Table 1)

  • The most frequently observed value of DSE is between 2.1 and 2.4 
cm (25.52%) (Graphic 1).

  • Regardless of DSE values, we found a complete view of vocal cords 
in 80.75%, a partial in 17.99% and none in 1.26% of cases.

  • Relating DSE values to videolaryngoscopic view, despite a DSE value 
> or = 2.5 cm, a complete vision has been reported in 79.25% of 
cases, partial in 19.81% of cases and none in 0.94% of cases.

  • Videolaryngoscopic view allowed tracheal intubation of all patients 
with DSE > or = 2.5 cm and in 96.23% as a first attempt. There 
was no impossible intubation in this group of patients.

 • Among patients with DSE > or = 2.5 cm, 22.64% presented a neck 
circumference < 40 cm, while 77.36% > or = 40 cm. 42.86% of 
patients with DSE < 2.5 cm had a neck circumference < 40 cm and 
57.14% > or = 40 cm.

Conclusions
The use of videolaryngoscope seems to allow a complete view of the 
vocal cords and intubation at the first attempt in most of the cases, 
regardless of DSE. A directly proportional relationship between DSE and 
neck circumference was only found from a DSE value greater than 2,5 cm. 
Further studies are required to assess whether routine use of videolaryn-
goscope can overcome the predictive role of difficult intubation of DSE.

Table 1 (abstract A176). See text for description.

DSE (cm) N (%) Neck circumference 
(cm)

View of vocal cords with 
videolaryngoscopy (F 
= full, P = partial, N 
= none)

Intubation difficulty (1 = at 
first attempt, 2 = at second 
attempt or additional 
devices required, 3 
= failed)

0.6-0.9 1 (0.42%) < 40           0 F        1 (100%) 1         1 (100%)

≥ 40           1 (100%) P        0 2         0

N        0 3         0

1.0 1 (0.42%) < 40           1 (100%) F        1 (100%) 1         1 (100%)

≥ 40           0 P        0 2         0

N        0 3         0

1.1-1.4 4 (1.67%) < 40           2 (50.0%) F        4 (100%) 1         4 (100%)

≥ 40           2 (50.0%) P        0 2         0

N        0 3         0

1.5 7 (2.93%) < 40           4 (57.14%) F        6 (85.71%) 1         7 (100%)

≥ 40           3 (42.86%) P        1 (14.29%) 2         0

N        0 3         0

1.6-1.9 17 (7.11%) < 40           13 (76.47%) F        15 (88.24%) 1         17 (100%)

≥ 40           4 (23.53%) P        2 (11.76%) 2         0

N        0 3         0

2.0 42 (17.57%) < 40           22 (52.38%) F        35 (83.33%) 1         40 (95.24%)

≥ 40           20 (47.62%) P        6 (14.29%) 2         2 (4.76%)

N        1 (2.38%) 3         0

2.1-2.4 61 (25.52%) < 40           15 (24.59%) F        47 (77.05%) 1         58 (95.08%)

≥ 40           46 (75.41%) P        13 (21.31%) 2         3 (4.92%)

N        1 (1.64%) 3         0

2.5 24 (10.04%) < 40            3 (12.50%) F        18 (75.0%) 1         24 (100%)

≥ 40           21 (87.50%) P        6 (25.0%) 2         0

N        0 3         0

2.6-2.9 51 (21.34%) < 40           11 (21.57%) F        44 (86.27%) 1         51 (100%)

≥ 40           40 (78.43%) P        7 (13.73%) 2         0

N        0 3         0

3.0 22 (9.21%) < 40            9 (40.91%) F        17 (77.27%) 1         20 (90.91%)

≥ 40           13 (59.09%) P        4 (18.18%) 2         2 (9.09%)

N        1 (4.55%) 3         0

3.1-3.4 4 (1.67%) < 40            1 (25.0%) F        2 (50.0%) 1         4 (100%)

≥ 40            3 (75.0%) P        2 (50.0%) 2         0

N        0 3         0

3.5 1 (0.42%) < 40            0 F        1 (100%) 1         1 (100%)

≥ 40            1 (100%) P        0 2         0

N        0 3         0

3.6-3.9 4 (1.67%) < 40            0 F        2 (50.0%) 1         2 (50.0%)

≥ 40            4 (100%) P        2 (50.0%) 2         2 (50.0%)

N        0 3         0
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Graphic 1 (abstract A176). Distribution of DSE values
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Background
Postintubation tracheobronchial laceration (PITL) is a very infre-
quent (estimated incidence 0.005% for all endotracheal intubation) 
but potentially life-threatening disease, with significant morbidity 
and mortality rates. Conservative treatment is generally reserved 
for low grade lesions, up to IIIA grade according to Cardillo and col-
leagues (1), who proposed a risk-stratified morphological classifica-
tion of PITL, attempting to standardize their management.
Case Report
A 61 years-old female with clinical history of severe obesity (BMI 
48 kg/m2), diabetes, chronic kidney disease, personality disorder, 
chronic heart failure, chronic obstructive pulmonary disease (COPD) 
and active smoker was conducted to emergency department. The 
patient experienced a respiratory failure by COPD exacerbation with 
pneumonia.
Although a not invasive ventilation treatment was performed the 
patient’s conditions worsened. She was intubated with a not armed 
8.0 mm internal diameter (ID) tube and moved to our intensive care 
unit (ICU).
During the next two days the patient improved respiratory 
exchanges during invasive ventilation.
A flexible bronchoscopy done for a few episodes of desaturation 
showed a posterior-wall tracheal lesion (1,5 cm proximal to the tra-
cheal hull), probably iatrogenic.
CT scan of the neck showed a 14 x 7 mm tracheal laceration with 
esophagus-tracheal fistula (IIIB grade) (Figure 1: neck CT).
During the surgical tracheotomy surgeons placed a 7.0 mm ID tra-
cheal cannula with the cuff proximal to the lesion to avoid hypoven-
tilation of the left lung.
This tracheal lesion was considered suitable for surgical repair.
Ten days after the admission to the ICU, while waiting for the surgical 
procedure, the patient was re-evaluated with a bronchoscopy which 
evidenced a partially re-epithelialization of the tracheal lesion with 
granulation tissue. An esophagogastroduodenoscopy was performed 
with no evidence of connection between esophagus and trachea.
Follow-up CT scan confirmed that the fistula has been resolved 
spontaneously.
Patient’s clinical conditions gradually improved so she was transferred 
to a rehabilitation unit two weeks after the hospitalization.

Conclusion
In this case report we describe a patient with a IIIB grade PITL conserv-
atively treated where the anatomical condition could not exclude the 
tracheal laceration from the mechanical ventilation.
Informed consent to publish had been obtained.
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BACKGROUND
Iatrogenic tracheal rupture (ITR) represents a rare but life-threatening 
condition requiring timely diagnosis and appropriate treatment. Sur-
gical repair has always been the gold standard approach. Conserva-
tive treatment in selected cases is gaining an emerging role. We report 
a case of a iatrogenic tracheal tear in an adult woman intubated for 
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elective abdominal surgery, conservatively and effectively treated 
with a self-expandable metal Y-shaped stent.
CASE DESCRIPTION
A 41-Year-old obese woman (BMI= 34.6) was referred to our depart-
ment, for the suspicion of a tracheal tear, after cholecystectomy in 
general anesthesia. After extubation, the onset of dyspnea and subcu-
taneous emphysema led to reintubation and mechanical ventilation. 
A chest CT revealed bilateral pneumothorax, pneumomediastinum, 
and the tracheal dilatation lumen in correspondence with the cuff 
of the orotracheal tube. The endoscopic examination of the airways 
showed a longitudinal lesion of about 5 cm of the pars membranacea 
of the distal trachea. Surgical tracheostomy was performed, and two 
orotracheal tubes were placed through the tracheostomy in each of 
the main bronchi. On the seventh day, in general anesthesia and rigid 
bronchoscopy, we placed a Y-shaped tracheal stent. Then a trache-
ostomy tube was placed with the tip and the cuff inside the stent’s 
lumen, avoiding decubitus of the tracheal wall. The next day the 
patient was placed in spontaneous breath, keeping the tracheostomy 
open, and was transferred to the hospital ward. A daily bronchial tree 
toilette was performed every day. Chest x-ray showed complete re-
expansion of lungs. After 40 days, we removed the stent and observed 
a good resolution of the tracheal lesion.
CONCLUSIONS
The use of a tracheal stent provides a new strategy for the conserva-
tive treatment of tracheal tears. For tracheal lesions of the distal tra-
chea, Y-stent placement can be considered a treatment option.
https://www.youtube.com/watch?v=Fx2kyyM2Cjg

I declare the collection of informed consent for the elaboration tra-
chea before and after the treatment with y-stent
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Background
An unexpected partial airways’ obstruction of a newborn, caused by 
a voluminous neoformation of the tongue, not diagnosed in gyneco-
logical checkups, is an extremely critical situation. The neonatal vide-
olaryngoscope, in this context, is an excellent device for managing the 
airways [1] but unfortunately not available in all birth centers.
The adult-pediatric videolaryngoscope, present in every modern oper-
ating room, is not validated in neonatal patients and no studies have 
been conducted in this population.
Case report
Term newborn weighing 3430 g with a voluminous congenital neo-
plasm of the tongue obstructing the oral cavity and with partial occlu-
sion of the airways (Figures 1, 2).
With oxygen support, saturation was optimal and we had enough 
time to devise a strategy. The angiomatous and pedunculated nature 
of the lesion could rapidly evolve into dramatic scenarios of CICO 
(can’t intubate, can’t oxygenate), so orotracheal intubation indica-
tion was given for urgent surgery to remove the neoformation. At our 
hospital we do not have a neonatal pediatric videolaryngoscope with 
hyperangulated blades, then we decided to keep the little patient 
breathing spontaneously and managed the situation with the devices 
in our possession. Once a venous access was found and the little 
patient monitored, we performed an ultrasound of the neck to iden-
tify the cricothyroid membrane, in anticipation of a possible emer-
gency cricothyroidotomy. Denitrogenation was performed with 100% 
oxygen, positioning the face mask with a two-handed technique. In 
accordance with the most recent guidelines [2], it was decided not to 
depress the breath and sedate (Ramsey 2) the patient with inspired 
Sevorane 4%. While an assistant immobilized the head, we proceeded, 
sliding along the hard palate, to extremely delicate indirect laryngos-
copy with the mcgrath series 5 videolaryngoscope and with the blade 
positioned on the smallest size (small adult). So a Cormack Lehane 
grade II vision was obtained and it was possible to intubate with tube 
number 2.5 expanded and hyperangulated by performing the classic 
Cloche maneuver in about 3 seconds. The tube was then cuffed and 
connected to the breathing circuit with ETCO2 monitoring confirming 
proper placement. Only after confirmation of the ETCO2 was the seda-
tion deepened and rapid myoresolution was acquired by administer-
ing rocuronium 1 mg/kg.
Conclusions
In literature there are no studies on the use of the mcgrath series 5 vid-
eolaryngoscope for expected difficult management of airways in neo-
natal population. Our experience confirms latest guidelines, namely 
that in extremely critical cases it is necessary to proceed with intuba-
tion guaranteeing spontaneous breathing and even in the absence of 
dedicated devices the right strategy can be implemented: target ori-
ented now and no longer device oriented.
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Fig. 1 (abstract A179). Congenital neoplasm of the tongue

Fig. 2 (abstract A179). Congenital neoplasm occluding the oral cavity of 
the newborn
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Background
Mucopolysaccharidoses (MPS) are rare lysosomal storage disor-
ders resulting from deficiencies in enzymes responsible for breaking 
down glycosaminoglycans [1,2]. MPS exhibit a wide range of clinical 
symptoms, including soft tissue and skeletal abnormalities, hepatos-
plenomegaly, central nervous system (CNS) disorders, and cognitive 
impairment. MPS type-III (MPS-III), known as Sanfilippo syndrome, 
arises from a deficiency in one of the four enzymes involved in hep-
aran sulfate degradation, leading to progressive CNS degenera-
tion. Symptoms include developmental delay, behavioral problems, 
musculoskeletal manifestations, and respiratory infections [3,4].MPS 
patients often undergo multiple surgeries requiring general anes-
thesia and airway management poses challenges due to macroglos-
sia and altered facial physiognomy, particularly in adult patients, for 
whom limited literature exists [5,6].
Case Report
We present a case of a 36-year-old male MPS-III patient (weight 36 kg, 
height 130 cm) suffering from severe aortic valve insufficiency with 
indication for cardiac surgery. The case suggested a potential chal-
lenge in airway management due to certain physical characteristics 
associated with MPS-III, including macroglossia, short neck distances, 
pathognomonic physiognomy (Figure 1), restrictive chest disease, and 
profuse drooling. Adult MPS-III patients are rare and no specific guide-
lines on sedation nor airway management were found. To address 
expected difficulties, the operating room was equipped with tools for 
managing difficult airways, such as supraglottic devices, Frova intu-
bating introducer, and an emergency cricothyroidotomy kit. Consid-
ering the likelihood of difficult mask ventilation, our initial approach 
involved awake fiberoptic intubation. Dexmedetomidine 1.2mcg/kg/
min, midazolam 0,15 mg/kg and lidocaine 2% spray were used for 
sedation and local anesthesia purposes. However, due to the patient’s 
cognitive impairment, lack of cooperation, low sedation levels to 
avoid respiratory depression, copious secretions, and macroglossia, 
this primary approach failed. To prevent desaturation and patient dis-
comfort, we transitioned to deepening anesthesia using propofol 1% 
1 mg/kg. One attempt was needed to secure the airway using vide-
olaryngoscopy with a D-blade and a 6.5 mm cuffed endotracheal tube. 
Extubation occurred on the first postoperative day in the intensive 
care unit following a cuff-leak test to rule out upper airway edema. 
No desaturation, respiratory distress, or incoercible cough occurred 
within the 24-hour post-extubation observation period.
Conclusion
Limited literature exists on anesthetic management in MPS patients, 
particularly in adults. Based on our experience, we recommend video-
laryngoscopy as the initial approach for non-cooperative adult MPS-III 
patients. Difficult titration of sedation, intellectual disability, excessive 
secretions, and challenges in local anesthesia application due to mac-
roglossia hinder successful awake fiberoptic intubation.
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obtained from patient’s legal guardian (mother). Absolute anonymity 
of the patient was guaranteed.
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