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Heart failure syndrome compromises systolic, diastolic function, or both. Typical 
manifestations of heart failure are fatigue, exercise intolerance, dyspnoea, peripheral 
oedema, and pulmonary oedema. In patients with heart failure, the heart is unable to 
generate a cardiac output sufficient to meet the body demand (Invernici et al, 2009). 
Significant risks of heart failure are hypertension, diabetes, ageing and obesity. Ejection 
fraction is the measurement expressed in percentage of how much blood the left ventricle 
pumps out with contraction (American Heart Association, 2019). Heart failure with reduced 
ejection fraction occurs when it is 45% or less (Chatterjee, 2014)

left ventricular assist devices functioning
A left ventricular assist device (LVAD) is a mechanical pump surgically implanted to 
augment or replace left ventricular function: it provides an alternate parallel path for 
blood flow to the aorta. It helps the heart to pump blood out of the ventricle to the aorta 
and into the rest of the circulatory system. LVADs are used as a bridge to transplantation 
in those patients who are refractory to medical therapy and hospitalised with end-stage 
heart failure (Invernici et al, 2009). Nevertheless, LVADs are increasingly proposed as 
destination therapy (long-term mechanical circulatory support) given the lack of organs 
available and thanks to the growing clinical experience and improved technology (Miller 
et al, 2018); long-term mechanical support is considered the standard of care for end-stage 
heart failure (Potapov et al, 2019). 

Contemporary continuous-flow LVADs components are a blood pump inside the 
ventricle, an external controller, a percutaneous driveline connecting the pump to the 
controller and power sources for the pump and controller (Lim et al, 2017). The external 
controller and batteries are worn by patients, using a shoulder bag, a pouch (belt bag), or 
a vest depending on models, clinical indications, and the patient’s preference. It has been 
argued that a shoulder bag can contribute, in the long term, to muscular discomfort in the 
neck, scapular area, and middle thoracic spine (Polastri and Loforte, 2015).  

Following LVAD implantation, physiotherapy intervention is necessary to enhance both 
physical and respiratory functions, as soon as the patient is cooperative in the intensive 
care unit (Compostella et al, 2017). As highlighted in the survey by Ben Gal et al (2015), 
physical exercise is beneficial in patients with an LVAD, although there are no clinical 
specific guidelines for such population. 

detailing clinical changes following left  
ventricular assist device implantation
In order to define a comprehensive approach to long-term mechanical circulatory support, 
the European Association for Cardio-Thoracic Surgery released a consensus document 
investigating all aspects regarding the management of patients with end-stage heart 
failure undergoing LVAD implantation (Potapov et al, 2019). In the consensus document, 
the importance of cardiac rehabilitation for such patients was highlighted, adopting a 
multimodal programme consisting of endurance and strength training combined with 
education on handling the device and peripherals (Potapov et al, 2019). Potapov et al 
(2019) also recommended that strength training should focus on lower extremities and 
structured walks, while at the initial stage of postoperative rehabilitation, exercise should 
be performed using bicycle ergometry to minimise the risk of falls and driveline accidents. 
Furthermore, the importance to instruct patients on fluid balance and compliance to 
rehabilitation was highlighted.   

How to cite this article: 
Polastri M, Loforte A. Heart 
failure syndrome and left 
ventricular assist devices: 
considering physiotherapeutic 
evaluation tools. Int J Ther 
Rehabil. 2020. https://doi.
org/10.12968/ijtr.2020.0023

Heart failure syndrome and left ventricular 
assist devices: considering physiotherapeutic 
evaluation tools

Massimiliano Polastri1

Antonio Loforte2

Author details can be found 
at the end of this article

Corresponding author: 
Massimiliano Polastri; 
gbptap1@gmail.com



2 International Journal of Therapy and Rehabilitation | 2020 | https://doi.org/10.12968/ijtr.2020.0023

Editorial

©
 2

02
0 

M
A

 H
ea

lth
ca

re
 L

td

The outcomes related to physiotherapy must be verified using appropriate measurement 
tools. In some respects, patients with an LVAD are comparable with lung transplant 
recipients since the latter are equally physically limited before surgery and often have 
similar exercise restrictions, due to fatigue and physical deterioration. 

In the following sections, some assessment tools for detecting clinical changes in 
patients with an LVAD are discussed.

Monitoring exercise intensity during rehabilitation
Numerical rating Scale
The patient is asked to score the severity of dyspnoea or pain by marking a point on a 
10-cm line. The end of the line (10 cm) represents the maximum pain/dyspnoea perceived, 
and the beginning (0 cm) represents the absence of symptoms (Gift et al, 1998; Hjermstad 
et al, 2011). Although no specific publications describe the numerical rating scale in 
patients with LVADs, its use is sustained by daily clinical practice: in this regard, both 
dyspnoea and pain can be quickly reported by patients. It seems the numerical rating 
scale should be preferred to the Modified Borg scale (Burdon et al, 1982) when targeting 
exercise intensity during rehabilitation (Johnson et al, 2016).

Modified Borg Scale
The Modified Borg Scale is a 0–10 scale to measure dyspnoea intensity (Burdon et al, 
1982); the lower the score, the better the dyspnoea (0=nothing at all; 10=maximal). 
The Modified Borg Scale is typically used to investigate dyspnoea intensity in patients 
with respiratory diseases; because several versions have been developed over time, it 
has also been adopted to describe dyspnoea in different classes of patients other than 
those with pulmonary issues. In the consensus document by Potapov et al (2019), it was 
suggested that exercise intensity should be monitored using the Modified Borg Scale 
(score range 0–10); however, the authors probably considered the modified Borg when 
referring instead of the Borg Rating of Perceived Exertion Scale (score range 6–20). In 
this regard, reading the study by Hareendran et al (2012) to get further insights on the 
modifications the Borg Scale has received since the first version was published by Borg 
(1982) is recommended.  

Borg rating of Perceived Exertion Scale 
The Borg Rating of Perceived Exertion Scale (Borg, 1982) describes the exertion a person 
experiences, starting from ‘none’ (which is rated 6) to ‘very, very hard’, representing the 
maximum effort perceived (which is rated 20). The Borg Rating of Perceived Exertion 
Scale can be used to monitor exercise intensity in patients with an LVAD. In fact, in a 
review by Scheiderer et al (2013), the Borg score varied from 11–13 points among the 
included studies. The use of the Borg Rating of Perceived Exertion Scale scale has been 
recommended by Popatov et al (2019), targeting the exercise intensity around a score of 13.

testing exercise capacity
Stair-Climbing test 
The Stair-Climbing Test is a suitable tool for evaluating the strength of lower-extremity, 
the ability to ascend and descend a flight of stairs, and balance (Bennell et al, 2011). 
The Stair-Climbing Test can be performed using a flight of stairs and a stopwatch. 
The patient is asked to climb 9–12 stairs, and a score is assigned by reporting the 
time (in seconds) needed to perform this task. The first purpose of the Stair-Climbing 
Test is to have a preoperative evaluation of patient candidates for thoracic surgery, as 
reported in the analysis by Pichurko (2012), reading that study to get further insights is 
recommended. In addition to being used as a test, physiotherapy-supervised stair climbing 
is commonly performed postoperatively in cardiac surgical patients as a rehabilitative 
activity (Westerdahl et al, 2010).

30-Second Chair Stand test 
This test is used to evaluate lower-body strength (Jones et al, 1999; Bennell et al, 2011). 
The patient is seated on a chair and then asked to stand up, reaching a fully extended 
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standing position. The activity is repeated for 30 seconds, and the score is recorded as 
the number of stands executed. To date, no published studies are describing the use of 
the 30-Second Chair Stand Test in LVAD patients; nevertheless, it represents a simple 
way to detect lower-body motor performance and will probably attract further interest 
for this specific population.   

6-Minute Walk test
As stated in the American Thoracic Society (2002) guidelines, the primary indication 
for the use of the 6-Minute Walk Test is the need to measure the response to medical 
interventions in patients with moderate to severe heart or lung disease. The 6-Minute 
Walk Test usefully evaluated functional capacity in several cohorts of patients with 
LVAD (Laoutaris et al, 2011; Kerrigan et al, 2014; Schmidt et al, 2018). The test should 
be performed along a 30-metre corridor, and it consists of evaluating how many metres 
a patient can walk in 6 minutes. 

detecting autonomy in activities of daily living
Barthel index
The Barthel Index measures functional independence regarding activities of daily life 
(Mahoney and Barthel, 1965). A score of 0 indicates the absence of autonomy, while a 
score of 100 indicates maximum independence. The Barthel Index affords a broader view 
of patient autonomy and directs the rehabilitative focus toward movements necessary 
for normal activities. Even for this tool, no published studies have investigated its use in 
patients with LVADs, probably because it has a ceiling effect once the patient can perform 
motor tasks or he/she is awake. For example, a person whose score is 20 points in the first 
few days postoperatively, can probably be able to perform many more activities in the 
following days than reaching a higher score immediately. In addition, the Barthel Index 
is an appropriate instrument to detect changes in autonomy not more; thus, its validity is 
confined to a narrow timeframe.  

Short Physical Performance Battery
This group of measures combines data on gait speed, standing from sitting, and 
balance tests (Guralnik et al, 1994). The scores range from 0 (worst performance) to 12 
(best performance). The test is indicated to assess a patient’s mobility, considering the ability 
to stand up for 10 seconds using three different positions, the time needed to complete a 
short walk (8 feet) and the time required to rise up from a chair for five times (Guralnik 
et al, 1994). The Short Physical Performance Battery to date has not been described in 
LVAD populations, but it could be a suitable group of measures to verify the efficacy of 
the postoperative recovery pathway.

Evaluating quality of life
Functional independence Measure
The use of this tool during the inpatient rehabilitation of LVAD recipients has been described 
in several studies (Alsara et al, 2014; Chu et al, 2014; Yost et al, 2017). The Functional 
Independence Measure scale evaluates 18 functional and cognitive items: eating, grooming, 
bathing, upper-body dressing, lower-body dressing, toilet use, bladder and bowel function, 
toilet transfer, bed/chair/wheelchair transfer, bath/shower transfer, walking or wheelchair 
mobility, stair climbing, comprehension, expression, social interaction, problem-solving 
and memory. To each of these 18 items is assigned a score ranging from 1 (total assistance) 
to 7 (completely independent) (Yost et al, 2017). The Functional Independence Measure 
score ranges from 18 to 126; the higher the score, the higher the patient’s independence.

Kansas City Cardiomyopathy Questionnaire
This is a 23-item questionnaire divided into five domains (symptoms, physical limitations, 
social function, quality of life and self-efficacy). The Kansas City Cardiomyopathy 
Questionnaire has been proven suitable for investigating the effects of a rehabilitation 
programme in a cohort of LVAD patients (Kerrigan et al, 2014). The score ranges from 
0–100, with higher scores reflecting better health status.
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Minnesota living with Heart Failure Questionnaire
This is a specific self-administered 21-item questionnaire for heart failure patients: the total 
score ranges between 0–105, detecting best (low grading) or worst health-related quality 
of life (Rector et al, 1987). In a population of 14 patients underwent LVAD implantation, 
quality of life measured using the Minnesota Living with Heart Failure Questionnaire 
improved when comparing score between baseline (preoperative) and 12 months follow-up 
(Seo et al, 2019).

Further reflections
Outcomes of mechanical circulatory support in heart failure patients are improving not 
only in the short-term, but also at 5 years post-operatively. These outcomes support its 
use to compensate for the shortage of donated organs (Felix et al, 2020), and as a standard 
of care in end-stage heart failure patients who are refractory to medical therapy (Potapov 
et al, 2019). 

The evaluation tools discussed previously can be used to determine both the intensity and 
progression of exercise during the postoperative recovery following LVAD implantation. 
Although some of them are not explicitly used in LVAD patients, considering their 
characteristics can be useful to learn more about outcomes. The more challenging tests 
should be proposed, taking into consideration the patient’s clinical outlook. In this regard, 
it could be challenging to perform the 6-Minute Walk Test during the early phases of 
the postoperative time frame, because patients should be accustomed to movement first. 
Instead, in a somewhat more advanced stage when the patient’s functional status permits a 
structured rehabilitation programme, the 6-Minute Walk Test can return useful information 
on the patient’s functional capacity. 

Physiotherapy plays a crucial role in the care pathway of LVAD patients (Corrà and 
Pistono, 2019); planning customised postoperative rehabilitation activities is essential to 
achieve functional improvements after implantation. At the same time, detecting clinical 
differences related to treatment is an integral part of the recovery pathway, contributing 
to optimising the physiotherapeutic regimen in such a population. 
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