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Abstract

Compared to standardized minimally invasive colorectal procedures, there is considerable perioperative heterogeneity in
loop ileostomy reversal. This study aimed to investigate the current perioperative practice and technical variations of loop
ileostomy reversal following rectal cancer surgery. A nationwide online survey was conducted among members of the Italian
Society of ColoRectal Surgery (SICCR). A link to the questionnaire was sent via mail. The survey consisted of 31 questions
concerning the main procedural steps and application of the ERAS protocol after loop ileostomy reversal. Overall, 219
participants completed the survey. One respondent in four used a combination of water-soluble contrast studies (WSCS)
and digital rectal examination to assess the integrity of the anastomosis before ileostomy closure. Conversely, 17.8% of
them used either only WSCS or only endoscopy. Surgeons routinely perform hand-sewn or stapled anastomoses in 45.2%
and 54.8% of the cases, respectively. Side-to-side antiperistaltic stapled anastomosis was the most performed anastomosis
(36%). Most surgeons declared that they have never used prostheses for abdominal wall closure (64%), whereas 35% preferred
retromuscular mesh placement in selected cases only. Forty-six respondents (66.7%) reported using interrupted stitches for
skin closure, while 65 (29.7%) a purse-string suture. Furthermore, skin approximation at the stoma site using open methods
was significantly more common among surgeons with greater experience in ileostomy reversal (p=0.031). Overall, a good
compliance with the ERAS protocol was found. However, colorectal surgeons were significantly more likely to follow the
ERAS pathway than general surgeons (p <0.05). Surgeons use different anastomotic techniques for ileostomy reversal after
rectal cancer surgery. Based on current evidence, purse-string skin closure and ERAS pathway should be implemented, while
the role of mesh prophylactic strategy needs to be explored further.
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Introduction for rectal cancer [1-4]. However, the incidence of stoma-

related complications is high [5, 6], with a negative impact
The presence of a diverting ileostomy has been associated  on patients’ quality of life [7]. Although the optimal timing
with a lower risk of clinically significant anastomotic leak-  from primary surgery is still debated [8, 9], temporary stoma
age and lower reoperation rates after low anterior resection  closure is recommended after excluding anastomotic defects.
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Evidence-based recommendations for stoma surgery,
including items for ileostomy closure, have recently been
provided [10, 11]. Compared to standardized minimally
invasive colorectal procedures, there is considerable perio-
perative heterogeneity in loop ileostomy reversal. Although
it is considered a relatively simple operation, often delegated
to trainees [12], some procedural steps such as anastomosis
configuration [13], skin closure [14], or management of the
abdominal wall defect [15] can be addressed in different
ways.

Furthermore, enhanced recovery after surgery (ERAS)
protocols have been widely validated in colorectal surgery
and their benefits have been largely proven [16]. Studies
have explored the role of the ERAS protocol in patients
who underwent ileostomy reversal, with promising results
[17-19]. However, evidence remains limited in this regard,
and its actual application in clinical practice remains
unknown.

This study aimed to investigate surgeons’ attitudes and
technical preferences in the perioperative management of
loop ileostomy reversal following rectal cancer surgery
among members of the Italian Society of ColoRectal Sur-
gery (SICCR).

Materials and methods

This study was conducted according to the Checklist for
Reporting Results of Internet E-Survey (CHERRIES) [20].

A questionnaire on the surgical and perioperative man-
agement of loop ileostomy closure was developed by three
authors (R.P., F.F., and D.P.). After discussion and revision,
a 31-question survey was conducted (Suppl. 1). The survey
was officially endorsed by the Italian Society of ColoRec-
tal Surgery (SICCR) and developed using Google Forms
Survey® (Google; Mountain View, CA, USA).

The baseline characteristics of the respondents were
recorded, including age, hospital setting, main area of sur-
gical practice (general or colorectal surgery), and years of
clinical experience. Due to the lack of data on the number
of ileostomy reversals in hospitals, we set a cutoff of 12
procedures per year, as this value categorizes low-volume
centres for elective major rectal surgery [21].

The survey consisted of two main topics: operative details
concerning the main procedural steps (anastomosis con-
struction, skin closure, and management of the abdominal
wall defect) and application of the ERAS protocol after loop
ileostomy reversal. Items of the ERAS pathway referred to
Madan S et al. [19].

All the regular members of the Italian Society of Colo-
rectal Surgery (SICCR) were invited to participate in this
nationwide survey. A link to the survey was mailed to the
respective parties. The survey was available online for
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2 weeks as of May 15th, 2024. The purpose of the survey
was explained, and completion implied consent. The esti-
mated time to complete the questionnaire was approximately
10 min, and only one response from each participant was
recorded.

All the questions were mandatory to prevent missing data.
The web-based program automatically collected all data and
exported them to a Microsoft Excel spreadsheet.

Ethical approval was not required as this study did not
involve human participants or animals.

Statistical analysis

For descriptive statistics, categorical variables were pre-
sented as absolute frequencies and percentages. The dif-
ference between the distributions for categorical variables
was evaluated using the Chi-square test or Fisher’s exact
test, as appropriate. For all analyses, a p value <0.05 was
considered statistically significant. Statistical analysis was
performed using R Statistical Software version 4.4.0.

Results

The questionnaire was completed by 219 partici-
pants (response rate: 22%). There were similar proportions
of young (<40 years old) and senior surgeons (Table 1).
Most respondents (62%) had more than 5 years of practice

Table 1 Demographics and characteristics of respondents

N (%)
Age
<40 years 102 (46.6)
> 60 years 21 (9.6)
40-60 years 96 (43.8)
Professional experience
<5 years after residency 59 (27)
> 5 years after residency 136 (62)
Resident 24 (11)
Hospital setting
Private hospital 15 (6.8)
Public hospital 117 (53.4)
Private university hospital 14 (6.4)
Public university hospital 73 (33.3)
Area of competence
Colorectal surgery 125 (57)
General surgery 94 (43)
Ileostomy closure per year
<12 59 (27)
>12 160 (73)
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Fig. 1 Combinations of preoperative anastomotic assessments. DRE
(Digital Rectal Examination), WSCS (Water-Soluble Contrast Stud-
ies)

since completing their residency program. The main spe-
cialty areas of competence were general and colorectal sur-
gery (43% and 57% of the cases, respectively). A total of 60
surgeons (73%) performed > 12 ileostomy reversals annually.

Before the reversal of the protective ileostomy, we inves-
tigated the surgeons’ attitudes toward the evaluation of
anastomotic integrity. Figure 1 shows different combina-
tions of preoperative clinical, radiological, and endoscopic
assessments.

To minimize the risk of surgical site infections (SSIs),
45% of the surgeons preferred to close the afferent limb
before dissection, and almost none of them performed diag-
nostic laparoscopy (97.3%). An elliptical incision was the
most used (60%), followed by a circular incision (32%).
Before anastomosis construction, the edge of the stoma was
resected consistently by 123 surgeons (63%) and occasion-
ally by 83 surgeons (38%) (Table 2). To restore bowel con-
tinuity, surgeons routinely perform hand-sewn or stapled
anastomoses in 45.2% and 54.8% of the cases, respectively.
Side-to-side antiperistaltic stapled anastomosis was the most
commonly performed anastomosis (36%) (Fig. 2). For sta-
pled anastomosis, a 60 mm cartridge was preferred by 99
surgeons (45%), and enterotomy was mainly closed with a
second firing (37%) or double-layer suture (33%) (Table 2).

Forty-six respondents (66.7%) reported using interrupted
stitches for skin closure, whereas 65 (29.7%) reported using
purse-string suture (Fig. 3).

Two main approaches were chosen to manage the wall
defect: suturing of the anterior and posterior rectal sheaths
separately (49.7%) or the mass closure technique (43.3%)
(Table 3). Most surgeons declared that they had never used
prostheses during ileostomy reversal (64%), while 35%
preferred retromuscular (sublay) mesh placement only in
selected cases. Biological, biosynthetic, absorbable, and
nonadsorbable synthetic meshes were chosen by 8.7%, 12%,
6.4%, and 9.6% of the respondents, respectively. In the pres-
ence of a clinically relevant parastomal hernia (> 5 cm), the

Table 2 Surgical details of ileostomy closure including anastomosis
type and skin closure technique

N (%)

Diagnostic laparoscopy before ileostomy reversal

Yes 703)

No 212 (97)
Closure of the afferent loop to reduce contamination

Yes 98 (45)
No 121 (55)
Type of skin incision

Elliptical peristomal incision 131 (60)

Circular peristomal incision 70 (32)

Mucocutaneous detachment 18 (8)
Resection of the edge of stoma

Always 123 (56)

Sometimes 83 (38)

Never 13 (6)
Anastomosis technique

Handsewn 99 (45.2)

Stapled 120 (54.8)
Cartridge for stapled anastomosis

45 mm 56 (26)

60 mm 99 (45)

80 mm 13(5.9)

100 mm 2 (0.9)

I always perform hand-sewn anastomosis 49 (22)
Closure of enterotomy for stapled anastomosis

By stapler 80 (37)

Double-layer suture 72 (33)

Single-layer suture 13 (5.9)

I always perform hand-sewn anastomosis 54 (25)
Skin closure technique

Purse string, gunsight, no closure 73 (33.3)

Linear closure with or without drain 146 (66.7)

most frequent strategy used was to restore bowel continuity
and perform hernia repair through the stoma site with (34%)
or without (53%) a mesh. Finally, when concomitant midline
incisional hernia and ileostomy closure occurred, 72% of
the respondents opted for a two-stage procedure rather than
simultaneous repair for treatment.

One hundred and twenty-two surgeons (57%) indicated
that 30 days was the optimal follow-up period for patients
undergoing ileostomy reversal.

Perioperative practices, including the anesthesia proto-
col and ERAS pathway, are shown in Table 4. Only 35%
of the patients were encouraged to drink clear liquids until
2 h before surgery. In their practice, more than half of the
interviewees agreed with opioid-free anesthesia (73%),
the administration of intravenous antibiotics (95%), and
postoperative nausea and vomiting (PONV) prophylaxis
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Fig.2 Surgical techniques for 40.0%
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(66%), avoiding nasogastric tubes, foley catheters, and
abdominal drains (84%, 62%, and 83%, respectively).
There was a variation in the timing of starting drinking
water: 37% at 6 h and 38% at 12 h after surgery. Similarly,
when no complications occurred, the time to start oral
feeding differed among surgeons, with 63.4% initiating
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No closure 23%

Gunsight 1.4%

feeding within 24 h of surgery and 33.3% initiating feeding
after the passage of flatus.

After categorizing the surgeons into subgroups based on
their baseline characteristics, no differences were identified
in the methods used for the construction of the anastomo-
sis (Table 5). In contrast, ostomy site skin approximation
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Table 3 Management of

. . N (%)
abdominal wall defect during
ileostomy closure Preferred method for abdominal wall closure
Suture of anterior and posterior rectal sheath separately 109 (49.7)
Mass closure technique 92 (43.3)
Suture of anterior rectal sheath 5(2.3)
Mesh reinforcement 3(1.4)
Both suture of anterior and posterior rectal sheath separately and mass closure technique 9(4.1)
Both suture of anterior rectal sheath and suture of anterior and posterior rectal sheath sepa- 1(0.5)
rately
Use of mesh
Always 3(1.4)
In selected patients 76 (35)
Never 140 (64)
Mesh placement
Retromuscular (sublay) 63 (29)
Onlay 6(2.7)
Inlay 4 (1.8)
Intraperitoneal 6(2.7)
I do not use mesh 140 (64)
Type of mesh
Biologic 19 (8.7)
Biosynthetic 26 (12)
Synthetic not adsorbable 21 (9.6)
Synthetic adsorbable 14 (6.4)
I do not use mesh 139 (63.5)
Management of clinically relevant parastomal hernia (>5 cm)
Ileostomy reversal and minimally invasive mesh repair 11(5)
Ileostomy reversal and mesh repair through stoma site 75 (34)
Ileostomy reversal and suture repair through stoma site 117 (83)
Ileostomy reversal and mesh repair through midline laparotomy 10 (4.6)
Ileostomy reversal and suture repair through midline laparotomy 6 (2.7)
Management of concomitant midline incisional hernia
Ileostomy reversal and delayed hernia repair (two stages) 157 (72)
Ileostomy reversal and simultaneous hernia repair 62 (28)
Optimal duration of follow-up after ileostomy reversal
7 days 38(17)
30 days 122 (56)
6 months 34 (16)
1 year 19 (8.7)
2 years 6 (2.7)

using open methods was significantly more common among
surgeons with greater experience in ileostomy reversal
(p=0.031).

Finally, the answers concerning the eight items of the
ERAS pathway were assessed (Table 6). Compared with
general surgeons, there was statistical evidence that colo-
rectal surgeons more accurately followed the ERAS pro-
tocol regarding preoperative nutritional care (p =0.044),
abdominal drain placement (p =0.002), resumption of water
(»<0.001), and oral feeding (p =0.030).

Discussion

This study was designed to explore the contemporary surgi-
cal management of patients scheduled for protective ileos-
tomy closure following rectal cancer surgery. Members of
the Italian Society of Colorectal Surgery (SICCR) were
asked to participate in a survey addressing operative details
and perioperative approaches. The main topics were anas-
tomotic technique, skin closure, management of abdominal
wall defects, and the ERAS pathway.

@ Springer
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Table 4 ERAS care. NPO (nihil per os), PONV (postoperative nausea
and vomiting)

N (%)

Preoperative nutritional care

Clear liquids till 2 h to surgery 77 (35)

NPO from 6 h before surgery 82 (37)

NPO from 12 h before surgery 60 (27)
Type of anesthesia

General 198 (90.4)

Spinal 21(9.6)
Antibiotic prophylaxis

Yes, i.v 207 (94.5)

Yes, per os 5(2.3)

No 7(3.2)
Opioid anesthetic agents

Yes 160 (73)

No 59 (27)
PONYV prophylaxis

Yes 145 (66)

No 74 (34)
Nasogastric tube

Yes 35 (16)

No 184 (84)
Foley catheter

Yes 84 (38)

No 135 (62)
Abdominal drain

Yes 38(17)

No 181 (83)
Oral sips of water

Within 6 h of surgery 81 (37)

Within 12 h of surgery 83 (38)

Within 24 h of surgery 40 (18)

After passage of flatus 15 (6.8)
Solid feed

Within 24 h of surgery 139 (63.4)

After passage of flatus 73 (33.3)

After passage of stools 73.2)

Although several patient-related factors can influence
the choice of the preoperative workup, we found signifi-
cant heterogeneity in the evaluation of anastomotic integ-
rity before ileostomy reversal. In this setting, guidelines
suggest that routine radiological evaluation may not be
necessary in the absence of clinical suspicion of anasto-
motic impairment [10]. Furthermore, a meta-analysis of
13 studies and 1903 patients compared the sensitivity and
specificity of clinical, radiologic, and endoscopic assess-
ments before diverting ostomy closure. The analysis dem-
onstrated a higher accuracy of endoscopy and digital rectal
examination, which appeared to be the best diagnostic tests
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to assess the integrity of the anastomosis [22]. However,
only 12.8% of the respondents preferred this combination
in the present study, while 25% of them employed both
water-soluble contrast studies and endoscopy.

Stapled and hand-sewn anastomoses were preferred by
55% and 45% of surgeons, respectively. However, it cannot
be ruled out that some surgeons perform both procedures
in daily practice. In this regard, we can speculate that
between 22 and 25% of the participants always performed
hand-sewn anastomoses based on the answers provided.
Therefore, it is conceivable that a higher percentage of
participants used mechanical anastomosis. However, a
similar distribution of the two methods of anastomosis
construction was found among surgeons when they were
compared by age, specialty, and experience in ileostomy
reversal. This is consistent with previous recommenda-
tions supporting the use of both techniques [10]. A slight
inclination towards stapled anastomosis is supported by
a lower incidence of postoperative bowel obstruction and
shorter operation time [11, 13, 23-27].

A recent Cochrane review, including 9 RCTs and 757
patients, compared purse-string skin closure versus linear
skin closure after stoma reversal. Despite the high risk of
performance and detection bias in each of the included stud-
ies, purse-string closure may be related to a lower incidence
of wound infection and a higher level of patient satisfac-
tion [28]. In this study, approximately 30% of the surgeons
employed the purse-string technique, and 65% used linear
closure with interrupted stitches. Surgeons performing > 12
ileostomy reversals per year were significantly more inclined
to use the purse-string approximation and other open meth-
ods than low-volume surgeons. However, linear closure
remained the most popular technique, even in this subgroup
(62% vs. 38%). Since evidence has demonstrated benefits in
favour of purse-string closures [14, 28, 29], compliance with
the current guidelines is advocated [11, 23].

Optimal management of abdominal wall defects after
stoma reversal has gained popularity in the last decade since
a mesh prophylactic strategy demonstrated benefits in reduc-
ing stoma site incisional hernias with similar postoperative
complication rates following standard closure [15, 30-32].
Although more than 90% of the surgeons declared that they
performed separate closure of the anterior and posterior rec-
tal sheaths or mass closure, 35% used mesh reinforcement
in selected patients only. In contrast, 64% of the respond-
ents did not place a prosthesis during ileostomy reversal.
No recommendations have been made in this regard. As
both obesity and parastomal hernias are associated with an
increased risk of stoma site incisional hernia [33], and a
mesh-based repair technique is typically recommended for
patients with a midline incisional or spigelian hernia [34,
35], mesh reinforcement should be more represented among
surgeons’ preferences.
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Table 5 Subgroup comparison of anastomosis and skin closure technique use

<40 years >40years p Colorectal surgery  General surgery p <12 pro- >12 pro- P
N (%) N (%) N (%) N (%) cedures per  cedures per
year year
N (%) N (%)
Anastomosis
Handsewn 44 (43) 55 (47) 0.566 56 (45) 43 (46) 0.889 31(53) 68 (43) 0.185
Stapled 58 (57) 62 (53) 69 (55) 51 (54) 28 (47) 92 (58)
Skin closure
Purse string, 36 (35) 37 (32) 0.565 48(38) 25 (27) 0.067 13(22) 60 (38) 0.031
gunsight and no
closure
Linear closure 66 (65) 80 (68) 77 (62) 69 (73) 46 (78) 100 (62)
Table 6 Subgroup comparison of ERAS pathway use
<40 years N (%) >40years N (%) p Colorectal surgery General p <12 pro- > 12 pro- p
N (%) surgery N cedures per  cedures per
(%) year year
N (%) N (%)
Clear liquids till 2 31 (30) 46 (39) 0.168 51 (41) 26 (28) 0.044 19 (32) 58 (36) 0.578
h to surgery
Non-opioid anes- 66 (65) 94 (80) 0.009 95 (76) 65 (69) 0.258 45 (76) 115 (72) 0.515
thetics
PONV adminis- 74 (73) 71 (61) 0.064 43 (34) 31(33) 0.826 40 (68) 105 (66) 0.763
tration
Avoidance of 88 (86) 96 (82) 0.395 109 (87) 75 (80) 0.138 49 (83) 135 (84) 0.812
nasogastric tube
Avoidance of 59 (58) 76 (65) 0.280 78 (62) 57 (61) 0.791 35 (59) 100 (63) 0.668
Foley catheter
Avoidance of 86 (84) 95 (81) 0.543 112 (90) 69 (73) 0.002 46 (78) 135 (84) 0.267
abdominal drain
Oral sips of water 36 (35) 45 (38) 0.628 61 (49) 20 (21) <0.001 14 (24) 67 (42) 0.014
by 6 h post-
surgery
Solid feed by 24 h 59 (58) 80 (68) 0.106 87 (70) 52 (55) 0.030 32 (54) 107 (67) 0.085

post-surgery

A meshless strategy has also been adopted by approxi-
mately 55% of the surgeons to repair a clinically relevant
parastomal hernia (> 5 cm). Consequently, a 30-day follow-
up after surgery (56%) may not be justified because the inci-
dence of stoma site incisional hernia is likely to increase
with time [36, 37].

Furthermore, we investigated the optimal strategy for
patients scheduled for stoma closure in the presence of
an incisional hernia. In this study, 157 (72%) respondents
selected the staged procedure. This finding is consistent with
the limited data showing that simultaneous stoma reversal
and midline incisional hernia repair may be associated with
a higher risk of postoperative complications [38—40].

The introduction of ERAS protocols for ileostomy clo-
sure reduced hospital stays without affecting morbidity or

readmission rates [17, 19, 41]. Although we found good
compliance with the investigated items, colorectal surgeons
were significantly more likely to follow the ERAS pathway
than general surgeons.

This study had some limitations. The survey included
respondents with different degrees of experience as general
and colorectal surgeons. As ileostomy closure is considered
a surgical procedure commonly performed by a broad cat-
egory of surgeons, the answers provided are representative
of real users, thereby increasing the external validity of the
study. In contrast, only the Italian perspective was evaluated,
excluding the opinions of foreign surgeons.

The questionnaire may be limited because patient-related
and intraoperative factors can affect the decision-making
process on a case-by-case basis. Although the setting was

@ Springer



Updates in Surgery

intentionally limited to patients who underwent a protec-
tive ileostomy after rectal cancer surgery, the fixed range
of options may not be representative of a more complex
response. However, the present survey aimed to support
evidence-based standardization of the procedures used in
surgeons’ daily practice. The answers were selected based on
their own experiences and knowledge, and the heterogeneity
of some items could underline the need for further research
and affect the future direction of the guidelines.

This is the first nationwide survey on this topic focus-
ing on surgical details and perioperative management. To
achieve the best outcomes, clinical practice should be based
on the safety and efficacy of treatment. We identified aspects
that should be improved such as the ERAS pathway among
general surgeons, the implementation of the purse-string
skin closure technique, and investigations for other tech-
niques such as the mesh prophylaxis strategy.

Conclusions

This survey showed that protective ileostomy reversal after
rectal cancer surgery is not a standardized procedure in the
surgical community. Preoperative examination and anasto-
motic technique vary significantly; linear closure of the skin
was not completely replaced by purse-string approximation,
and adherence to the ERAS pathway is more a prerogative of
colorectal surgeons than general surgeons. Although safety
and efficacy of mesh placement to prevent stoma site inci-
sional hernia have been demonstrated, routine use and type
of prosthesis deserve further research.

These findings raise awareness of the possibility of
improving routine practices. Further efforts are warranted
to develop evidence-based recommendations in this setting.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s13304-024-02033-9.
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