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ABSTRACT

Background: laparoscopic colorectal surgery is considered the gold standard approach for
management of surgical disease of the colon. De-functioning ileostomy is commonly used
in cases of laparoscopic proctectomy to reduce the complications of anastomotic leak. There
are different methods for specimen extraction from different abdominal wounds. One of them
is to extract the specimen from ileostomy site. 
Methodology: This was a prospective analytical study conducted on 30 patients that 
underwent laparoscopic proctectomy with specimen extraction from de-functioning 
ileostomy site at Ain Shams university hospitals during a period from June 2020 to
December 2022 with follow-up period of 6 months after closure of ileostomy.
Results: Thirty patients were included, 2 patients (6.7%) developed stomal infection, one
patient (3.3%) developed stoma stenosis. 3 patients (10%) had parastomal hernia (PSH)
upon ileostomy closure, while 2 patients (6.7%) developed incisional hernia at ileostomy site
at 6th month after closure of ileostomy.  
Conclusion: Specimen extraction from diverting loop ileostomy site in cases of laparoscopic
proctectomy is feasible and reproducible. It has the benefits of decreasing new incisions, good
cosmetic outcomes, shortens duration of surgery, shortens hospital stay, with no significant
increase in PSH or incisional hernia. 
Key words: parastomal hernia, de-functioning ileostomy, specimen extraction site, laparo-
scopic proctectomy

INTRODUCTION INTRODUCTION 

Laparoscopic proctectomy is a minimally invasive surgical procedure that
involves the removal of the rectum. It is commonly used to treat patients with
rectal cancer in which resection of the rectum is followed by performing
coloanal or low colorectal anastomosis (1). The lateral and distal margins of
mesorectal excision have received the most attention as two crucial elements of
optimum oncological resection. It has been shown that avoiding local 
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Abbreviations:
IPAA: ileal pouch anal anastomosis;
CUC: chronic ulcerative colitis;
FAP: familial adenomatous polyposis; 
CEA: carcinoembryonic antigen;
MRI: magnetic resonance image;
PET-CT: positron emission with 
computerized tomography;
TME: total mesorectal excision;
IMA: inferior mesenteric artery;
IMV: inferior mesenteric vein;
VAS: visual analog scale.
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recurrence of tumor in the pelvis requires precise dis-
section in the avascular plane surrounding the
mesorectum to remove the mesorectum in its fascial
envelope and to obtain a wide lateral margin (1).

Laparoscopic proctectomy may also be part of
restorative proctocolectomy with ileal pouch anal anas-
tomosis (IPAA) operation in which a permanent stoma is
avoided. It is regarded as the best surgical option for 
people who have either familial adenomatous polyposis
(FAP) or chronic ulcerative colitis (CUC), which is 
medically intractable or has dysplasia/malignancy (2).

Many studies have shown that compared to open
surgery, minimally invasive colorectal surgery provides
several benefits, including a quicker recovery of bowel
function, less postoperative pain, and better cosmetic
outcomes (3).

Specimen extraction after laparoscopic oncological
surgery is one the point of interest aiming to preserve
cosmesis outcome beside creation of a good view for
tumor extraction without spillage or rupture.
Pfannenstiel incision is the standard site for specimen
extraction (4). 

Temporary ileostomies are frequently performed on
patients undergoing proctectomy to reduce the chance
of anastomotic problems, including leakage and the
need for additional surgery after rectal resection.
Patients having temporary ileostomies are less likely to
experience anastomotic leakage and peritonitis (4).

Presence of two open incisions (ileostomy and
Pfannenstiel for specimen extraction) aroused the
question if we can use one incision for both purposes.
Enlarging the stoma aperture to extract the specimen
and avoiding a second extraction incision is a typical
method to reduce the number of incisions made when
a stoma is necessary, better illustrating the idea of
laparoscopic minimally invasive surgery, besides less
operative time (6).

Nevertheless, there isn't enough information to say
if removing a specimen through a stoma is more likely
to cause morbidity, like stoma site hernia, stenosis, 
prolapse, or retraction (5). In this study we aimed to
evaluate the feasibility and safety of specimen 
extraction via de-functioning ileostomy site in cases of
laparoscopic proctectomy.

PATIENTS AND METHODSPATIENTS AND METHODS

This is a prospective analytical study conducted at
Ain Shams University hospitals over 30 patients who
underwent laparoscopic proctectomy with specimen

extraction from de-functioning ileostomy site during a
period from June 2020 to December 2022 with follow-
up period of 6 months after closure of ileostomy. We
got informed written consent from all participants to
share in this study. The ethical committee of the 
general surgery department approved the study.  

We include all cases (males or females) aged from
18 to 70 years old who were candidate for laparoscopic
proctectomy with covering loop ileostomy with radio-
logical and pathological prove of resectable low rectal
cancer, ulcerative colitis, and familial adenomatous
polyposis. We excluded cases who were unfit for 
surgery, had previous major abdominal surgery, had
metastatic or advanced rectal cancer or invading anal
sphincters, patients who had anal incontinence,
patients who were not planned to do diverting ileosto-
my, and patients with a psychiatric illness.  

All patients underwent preoperative clinical exami-
nation, routine preoperative investigations including
carcinoembryonic antigen (CEA) for rectal cancer,
serum albumin, hemoglobin. Preoperative pelvic 
magnetic resonance image (MRI) and positron emis-
sion with computerized tomography (PET-CT) were
done for local and distant staging of rectal cancer.
Colonoscopy was routinely performed in all cases. All
locally advanced low rectal cancer patients received
preoperative neoadjuvant chemoradiotherapy. The
planned stoma site was marked by stoma nurse in three
positions (standing, sitting, and supine). 

Prophylactic parenteral antibiotics (third generation
cephalosporin and metronidazole) were given half hour
before anesthesia induction. Laparoscopic approach
was performed using 4 ports: 12 mm supraumbilical
optical port for camera, 12 mm right iliac fossa port was
inserted over the planned ileostomy site over the 
lateral border of the rectus abdominis muscle, 5 mm
right hypochondrial port for the surgeon’s left hand and
5mm left lumbar assistant port (fig. 1). The technique
of total mesorectal excision (TME) was followed in all
cases including high ligation of inferior mesenteric
artery (IMA) and medial to lateral colonic dissection.
Ligation of inferior mesenteric vein (IMV) at the lower
border of pancreas and splenic flexure mobilization
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were done in all cases to facilitate transverse colon
mobilization and performing tension free anastomosis
in the pelvis. Rectal dissection at the presacral holy
plane was done. Transection of the distal margin was
performed by Echelon flex 60 ™ stapler, blue cartridge
(Ethicon). In cases of total proctocolectomy additional
ports were added to the left hypochondrium and supra-
pubic region and medial to lateral approach was begun
underneath ileocolic vessels to facilitate separation of
the ascending colon from retroperitoneal structures.
This was followed by clipping and division of ileocolic
pedicle and middle colic vessels. This was followed by
cutting the greater omentum and entering the lesser
sac to separate transverse colon from stomach. The
right lower quadrant port site was then extended, and
Alexis® wound protector was then applied allowing
delivery of the specimen (fig. 2) and transection of the
proximal margin with no need to make a new incision.
Anvil was then inserted to the proximal colon (fig. 3) or
to J shaped small bowel pouch and secured by purse
string proline 2-0 (fig. 4). Application of cap to Alexis
port which allowed restoring the insufflation of the
abdomen to continue the operative procedure without
the need to close its site. This saves time and effort 
during the operation. Pneumoperitoneum was then
reestablished and creation of tension free anastomosis
via Echelon circular transanal stapler™ was done. 
De-functioning loop ileostomy was then performed at
the planned site for all patients (fig. 5).

Postoperative parenteral antibiotics (third genera-
tion cephalosporin and metronidazole) and analgesia
were given to all cases. All patients were encouraged to
commence oral diet once being open bowel (audible
bowel sounds and passing flatus). Follow-up of 
the patients was carried out during hospital stay by 
evaluating postoperative pain, stoma site complications

Figure 1 - Port arrangement and a wound protector applied 
to planned ileostomy site

Figure 2 - Specimen extraction from the planned ileostomy site, 
a wound protector applied

Figure 3 - Anvil applied to the proximal colon following proctectomy 

Figure 4 - Construction of ileal pouch after specimen extraction 
with applied wound protector
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(infection, necrosis, stenosis, bleeding, retraction and
prolapse) and other postoperative complications 
(anastomotic leakage, urinary retention, and bowel
obstruction). Measurement of postoperative pain was
done by using the “visual analog scale” (VAS) of 0 to 10,
with 0 representing no pain and 10 representing the
worst pain (6). 

During routine outpatient clinic visits (after one
week, two weeks and one month), clinical assessment
of stoma complications and delayed leakage was 
performed for every patient. Follow up MRI was done
at 1 month postoperative for all patients. Patients were
referred to receive adjuvant treatment.

Routine distal loopogram was requested at 6th week
after surgery. All patients who have clear operative bed
with no anastomotic leakage were scheduled for 
closure of loop ileostomy in period from 8 to 12 weeks
postoperatively. During ileostomy closure, the assess-
ment of PSH was performed for every patient. Routine
postoperative follow-up visits at 1 week, 2 weeks, 1
month, 3 months and 6 months to detect the incidence
of wound infection and incisional hernia for every
patient. 

Clinical characteristics, operative outcomes, post-
operative complications, and follow-up data were
recorded in our database. Primary outcomes were
assessment of postoperative pain, and stoma site 
complications (infection, necrosis, stenosis, bleeding,
retraction and prolapse), and other postoperative 
complications (anastomotic leakage, urinary retention,
and bowel obstruction). Secondary outcomes were 
the incidence of PSH during closure of ileostomy, and
incidence of incisional hernia and wound infection at
ileostomy site 6 months after closure. 

Data management and statistical analysis were
done using SPSS version 28 (IBM, Armonk, New York,
United States). Statistical significance was assumed
when the p value (two-sided) was less than 0.05.
Categorical variables were reported as frequency (%),
and quantitative variables were reported as mean ±
standard deviation. Categorical variables were analyzed
with Chi-square test. Quantitative variables were 
analyzed with a Wilcoxon rank-sum test. 

RESULTS RESULTS 

Thirty patients were included in our study; 23
patients (76.6%) underwent low anterior resection for
rectal cancer, while 7 patients (23.3%) underwent 
total proctocolectomy for FAP (4 patients) and UC 
(3 patients). 18 patients (60.0%) received neoadjuvant
chemoradiotherapy. Other demographic characteristics
of the patients are shown in table 1.

The mean operative time of laparoscopic low 
anterior resection cases (n=23) was 224.43 min, the
mean operative time of laparoscopic total proctocolec-
tomy cases (n= 7) was 258.28 min, The overall mean 
operative time was 232.33± 17.24, min, while mean
blood loss was 76.5±5.54. The mean hospital stay was
4.93 days ± 0.83 (table 2). 

Postoperative pain was put on VAS scale, the mean
score was 3.13 at day 1 and dropped significantly to 1.2
at day 3. Regarding operative complications, 2 patients
(6.7%) developed minor leakage from colorectal anas-
tomosis. These cases were diagnosed clinically with
persistent pelvic pain, confirmed radiologically by CT
study, and were managed conservatively. There was no
stoma prolapse nor stoma retraction in our study. Two

Figure 5 - Diverting loop ileostomy was created at the stoma site
extraction

Age (years) Mean ± SD 54.63 ± 15.83 *
Range 19 - 71

Gender Females 8 (26.7%) **
Males 22 (73.3%)

BMI (Kg/m3) Mean ± SD 31.93 ± 6.5 *
Range 18 - 44

Smoking No 10 (33.3%) **
Yes 20 (66.7%)

DM No 19 (63.3%) **
Yes 11 (36.7%)

Neoadjuvant CRT No 18 (60.0%) **
Yes 12 (40.0%)

BMI: Body mass index      DM: Diabetes mellitus   SD: Standard deviation
CRT: Chemoradiotherapy
*Wilcoxon rank-sum test   **Chi-square test

Table 1 - Demographic characteristics of the patients who underwent
laparoscopic proctectomy
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patients (6.7%) developed peristomal infection (who
were managed conservatively by antibiotics and stoma
care by topical ointments). One patient (3.3%) 
developed stoma stenosis and was managed conserva-
tively. We did not have any cases with urinary retention,
bowel obstruction and other stoma complications
(necrosis, bleeding, and retraction, and prolapse).
Three patients (10%) had PSH upon ileostomy closure,
while 2 patients (6.7%) developed incisional hernia at
ileostomy site at 6th month after closure of ileostomy
with no cases of wound infection (table 3). The cases of
incisional hernia were planned to be repaired with
mesh later.

DISCUSSIONDISCUSSION

Early in the 1990s, laparoscopy for colorectal 
procedures was initially documented. Since then, there
is no doubt about the advantages of laparoscopic 
colorectal surgery, which include earlier reduced post-
operative pain, the restoration of bowel movement,
and decreased rates of complications (7).

The primary surgical procedure currently used to
treat middle and low rectal cancer is laparoscopic 
anterior resection, however anastomotic fistula is still a

significant postoperative complication that must be
avoided. Protective loop ileostomy is frequently carried
out in laparoscopic low anterior rectal resection to
decrease the prevalence of fistula and avoid its 
catastrophic effects (8). 

Even though protective loop ileostomy is frequently
employed in laparoscopic anterior resection of rectal
cancer, we must be aware of its drawbacks. First, in
cases of anastomotic leakage, local recurrence, and
metastasis, the ileostomy runs the danger of becoming
a permanent stoma. Second, the patients' quality of life
is decreased since the leaking of feces would disturb
them. Third, patients may have severe suffering
because of ileostomy problems including stoma retrac-
tion, prolapse, necrosis, stricture, hemorrhage, skin 
irritation, and PSH. Therefore, it is crucial to have a 
better understanding of protective loop ileostomy 
indications and techniques (8).  

Different authors from different centers all over the
world have variable concepts for specimen extraction,
some authors use Pfannenstiel incision, other authors
tend to extend the umbilical incision, one of the 
proposed methods is using the planned stoma site as
specimen extraction site. The patient won't have any
incisions other than the port site, and the extraction
site is turned into a stoma site that only requires routine
stoma care and doesn't require any additional dressing,
especially in cases with low rectal cancer. Marking of
the right lower quadrant port before insufflation of the
abdomen was performed for all the cases to be the
optimum site of ileostomy (9). 

Over 30 cases of laparoscopic proctectomy with
specimen extraction via stoma site, our mean operative
time was 232.33 min which is considered within the
average when reviewing the literatures (263 min in
Karakayali FY et al. study and 204.7 min in Lee K et al.
study) (10,11).

In our study, the mean operative blood loss was 76.5
ml. Similarly, Wang P et al. found that the average 
estimated blood loss was 77.4 ml (12). In contrast to our
study, the average blood loss of Li W et al. study was
100 ml, mostly because 76.3 % of their operated cases
were inflammatory bowel disease more than ours (7).

Operative time (min) Mean ± SD 232.33 ± 17.24*
Rang 201-274

Blood loss (ml) Mean ± SD 76.5±5.54*
Range 74-89

Time to open bowel (days) Mean ± SD 2.37 ± 0.49*
Range 2 - 3

Time to first oral intake (days) Mean ± SD 2.93 ± 0.52*
Range 2 - 4

Hospital stay (days) Mean ± SD 4.93 ± 0.83*
Range 4 - 6

Anastomotic leakage No, % 2 (6.7%) **

Stoma complications (NO, %) Infection 2 (6.7%) **
Stenosis 1 (3.3%) **
PSH during closure 3 (10.0%) **
Incisional hernia 2 (6.7%) **

PSH: Parastomal hernia    SD: Standard deviation   
* Wilcoxon rank-sum test      ** Chi-square test

Table 2 - Operative and postoperative outcome data of patients 
who underwent laparoscopic proctectomy

Pain score day 1 Day 1 Day 3 Test value P-value Sig.

Median 3 (3 – 3) 1 (1 – 1) 4.933 <0.001* HS 

Mean ± SD 3.13 ± 0.51 1.2 ± 0.41

Range 2 - 4 1 - 2

SD: Standard deviation   HS: high significance   Sig: significance     * Wilcoxon rank-sum test      

Table 3 - Comparison between pain score at day 1 and at day 3 among all the studied patients  
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In our study, the visual analog score of pain was 3.13
on day 1 and dropped to 1.2 on day 3. This was close to
Karakayali et al. study, which showed that the median
VAS score on postoperative days 1 and 3 were 4 and 2
respectively (10). In contrast, VAS score in Lee K et al.
study was 5.1 at day 1 and 3.6 at day 3 mostly due to
more postoperative stoma complication (22.7%) than
our study (11).

Our mean hospital stay was 4.93 days. this was close
to Li W. et al. study in which the mean length of 
hospital stay was 5 days (6). But it was slightly less than
hospital stay in both Karakayali et al. study and, Lee K et
al. (6 and 7.1 days respectively) (10,11). As regard non
stoma postoperative complications in our study, the
incidence of colorectal anastomotic leakage was 6.7%
(managed conservatively) while we did not have other
complications as urinary retention or bowel obstruc-
tion. With reviewing the literature, Li W.et al. study had
no cases with anastomotic leakage while small bowel
obstruction occurred in 2.9 % of their cases (7). The 
incidence of urinary retention and intestinal obstruc-
tion in Wang P et al. were very low (1.9 % and 0.6%
respectively) (12). Lee K et al. had urinary retention in
7.1% of their cases (11). 

Regarding stoma complications, we had 6.7 % of
cases with peristomal infection (close to the incidence
in Lee K et al. study which was 5.7%) (11). In contrast,
the incidence of peristomal infection in Wang P et al.
study was 2.6% (can be explained by more mean of BMI
and diabetic cases in our study). In our study, the rate of
stoma stenosis was 3.3%. which was slightly higher
than Li W. et al. study in which, the stoma stenosis rate
was 1.4% (7). In contrast, Wang P et al. study had no
cases with stoma stenosis (12). 

We had no cases with stoma prolapse or retraction.
These complications were considered low in other 
studies. the incidence of prolapse in Wang P et al. and
Li W et al. studies were 1.9%.and 1.4% respectively.
While the incidence of stoma retraction in both studies
were 0.6%, and 0.72 % respectively (7,12).

Regarding PSH, 3 patients (10%) developed it.
These cases were incidentally discovered upon closure
of ileostomy and were repaired without mesh. Our
result matched with the findings in both Li W et al. and
Lee K et al. studies (10.1 % and 11.3 % respectively)
(7,11). In contrast, the incidence of PSH in Wang P et
al. study was 2.6% mostly due to less incidence of
stoma infection in their study (12). On the other side,
Karakayali et al. study had 19 % of cases with PSH but
they directly extending their ileostomy site then
restitching to narrow it while we used Alexis to retract

the port site rather than direct extension. Besides,
their mean BMI was much less our result (24 % versus
31.93 %) (10). BMI was identified as a significant 
factor for PSH with multivariable analysis (11). The 
frequency of PSH after loop ileostomy reaches to 6.2%
at a median of 3 months follow up and 9% at 4 months
(14). The variation between studies in the incidence of
PSH after loop ileostomy may depend on many factors
as technique of stoma (aperture size and stoma 
location either through or lateral to rectus), stomal
related complications and differences in follow-up
until the ileostomy takedown procedure, besides,
some authors had described parastomal prolapse as a
subtype of PSH. The method of its diagnosis clinical or
by CT may also falsely affect the true incidence (7). 

Regarding stoma site incisional hernia in our study,
2 patients (6.7%) developed incisional hernia at 
ileostomy site at 6th month after closure of ileostomy.
In contrast, the incidence of stoma site hernia in Li W et
al. study, was 2.7% secondary to less incidence of PSH
in their study (7). But Karakayali et al. study had slightly
higher incidence of stoma site hernia (10%) mostly 
secondary to higher incidence of PSH in their study
(10). The increased risk of stoma site hernia is referred
to constant tension on the fascia from Alexis port and
traction from the instruments (13).

Although stoma complications may be a result of
specimen extraction via stoma site, but this point is of
no clinical significance due to early takedown of the
stoma, but to be considered in permanent stoma (7).
While the stoma site hernia is considered the point of
interest in this issue which is considered within 
accepted incidence with avoiding an extra incision for
specimen extraction rather than stoma site (7). In our
study, we thought that using Alexis protector is a 
beneficial guard against contamination or malignant
implantation with specimen extraction.

The current study has some limitations as small
sample size, a comparative study with conventional
method is needed to emphasize the results, a longer
follow up duration is also needed to evaluate the long-
term outcomes.

CONCLUSION CONCLUSION 

Specimen extraction from diverting loop ileostomy
site in cases of laparoscopic proctectomy is feasible and
reproducible. It has good cosmetic outcomes with less
operative time, less hospital stay, with no significant
increase in PSH or incisional hernia.
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