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Abstract
Objective: To evaluate the feasibility and safety of temporary ileostomy via median specimen extraction
site in the lower abdomen.
Methods: Twenty-two patients who underwent laparoscopic radical resection for rectal cancer and
needed temporary ileostomy were prospectively enrolled. Temporary ileostomy was placed on the median
specimen extraction site of the lower abdomen. Intraoperative and postoperative conditions, stomarelated complications and ileostomy reversal surgery were observed. d.
Results: Among the 22 patients, there were 14 female patients and 8 male patients: the average age was
56 ±14 years; the average body mass index was 22.0 ±3.4 kg/m2; the average tumour size was 4.4 ±2.2
cm; the average distance between the tumour and the dentate line was 5.9 ±2.3 cm; the average time of
laparoscopic low anterior resection was 221 ±56 minutes; the average blood loss was 168 ±91 ml; and
the average postoperative hospital stay was 9.9 ±3.9 days. The average ileostomy reversal surgery time
was 72 ±15 minutes, the average blood loss was 50 ±27 ml, and the average postoperative hospital stay
was 5.9 ±1.0 days. Stoma-related complications occurred in 5 patients, of which one was treated by
emergency surgery.
Conclusion: In laparoscopic low anterior resection, patients with temporary ileostomy via the median
specimen extraction site did not have serious complications that required surgical intervention during
hospitalization, and there was no mortality during the perioperative period. It is safe and feasible to
perform temporary ileostomies via the median specimen extraction site in the lower abdomen, but for
permanent ileostomies, the median site in the lower abdomen should be carefully selected as the
ileostomy site.

Introduction
With the development of laparoscopic technology and the theory of total mesorectal excision (TME),
laparoscopic resection of rectal cancer and TME has become the standard operation for low and ultralow
rectal cancer. Low anterior resection and TME have increased the number of patients with sphincter
preservation, improved the quality of life of patients with rectal cancer, and reduced the recurrence rate of
rectal cancer [1, 2]. With the increase in patients with anus preservation, the risk of anastomotic leakage
has increased, and the incidence of anastomotic leakage varies from 3–20% [3, 4]. Anastomotic leakage is
a serious postoperative complication of rectal cancer. The leakage of faeces can lead to peritonitis, and
septic shock may occur in severe cases, which increases perioperative mortality [5]. Patients treated for
anastomotic leakage have poor quality of life after surgery due to new anastomotic stenosis and
decreased compliance, which affects the quality of life and tumour prognosis of the patients [6]. The
implementation of a temporary ileostomy can significantly improve the symptoms of anastomotic
leakage and reduce the toxic side effects of anastomotic leakage.
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The selection of a stoma site generally follows the Turnbull principle: the stoma site should be located
under the umbilical cord, in the rectus abdominis, in the area with the highest subcutaneous fat under the
abdominal wall, and avoid scars, wrinkles, skin depressions and bony protrusions [7]. Temporary
ileostomies are often placed in the right lower abdominal region, where the skin is flat, near the end of the
ileum. Through the rectus abdominis, muscle contraction can effectively prevent ileostomy prolapse.
However, to perform an ileostomy in the right lower abdomen, it is necessary to remove 2*2 cm of skin
and the incision site should be the width of two transverse fingers. The original stoma site forms a long
5–6 cm scar after the ileostomy is closed, which destroys the abdominal wall and affects the visual
appearance. Over time, the incidence of incisional hernia has increased [8].
With the development of laparoscopic technology, we have been able to perform radical surgery for rectal
cancer through a small incision to avoid excessive scarring. In recent years, due to the temporary nature
of prophylactic ileostomies, many researchers have not strictly followed the Turnbull principle. These
researchers tried to perform temporary ileostomies using left-sided specimen extraction incisions, rightsided specimen extraction incisions, right lower specimen extraction incisions, and umbilical specimen
extraction incisions. The results suggest that temporary ileostomy via the specimen extraction site is safe
and feasible [9–14]. There is no significant difference in stoma-related complications between ileostomies
via the specimen extraction site and traditional ileostomies via a new right lower abdominal incision [10,
14],

and even temporary ileostomies via the specimen extraction site have more advantages in terms of

operation time [12]. There is no need to make another incision; the degree of postoperative pain is lower,
and the total length of the incision is less, which can better reflect the concept of laparoscopic minimally
invasive surgery [12, 14]. After ileostomy reversal, there is no new incision, and the total incidence of
incisional hernia is lower [9].For some female patients, the abdominal wall scar was less common and
had more cosmetically appealing visual effects. The specimen extraction incision located at the lateral
margin of the right rectus abdominis needs to remove more of the mesocolon, and the incision located at
the lateral margin of the left rectus abdominis needs to reserve more of the terminal ileum, which is prone
to intestinal obstruction due to the movement of intestinal fluid. Therefore, the author's centre
innovatively designed a prophylactic ileostomy via the lower abdominal median specimen extraction site.
The purpose of this study was to explore the safety and feasibility of a prophylactic ileostomy via the
median specimen extraction site.

Materials And Methods
Patient data: The data of patients who underwent laparoscopic anterior radical resection for rectal cancer
and received a temporary ileostomy were prospectively collected from April 2020 to April 2021 in the
Department of General Surgery of the First Affiliated Hospital of Nanchang University. The inclusion
criteria were as follows: rectal cancer was diagnosed by electronic enteroscopy or ultrasonic enteroscopy,
and the location and type of the disease were defined; no distant metastasis, such as liver and lung
metastasis, was found before the operation; and there were no special requirements for age, sex or other
conditions of the patients. The exclusion criteria were a BMI > 28kg/m2 and the follow-up time was less
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than 6 months after the ileostomy was closed. The mode of operation and the possibility of ileostomy via
median incision were communicated with patients and their families, informed consent forms were
signed before the operation, and all operations were performed by doctors in this group. The study was
approved by the hospital review board.
Surgical procedure
Surgical dissociation and anastomosis process: The patient was placed in the modified lithotomy
position for the laparoscopic procedure. All laparoscopic low anterior resections were performed with five
trocars (Figure 1). The sigmoid mesentery was exposed and removed, and the inferior mesenteric artery
and vein were identified and ligated. Total mesorectal excision was accomplished for tumours located in
the lower and middle third of the rectum; for tumours located in the upper third of the rectum, a partial
mesorectal excision was performed with a 5 cm distal resection margin from the tumour. The rectum was
transected 1–22 cm from thedistal edge of the tumour by an endoscopic linear stapler, and the external
anal sphincter was protected. The pneumoperitoneum was closed, and an approximately 5–6 cm incision
was made under the umbilical cord, and the incision protective cover was placed. The proximal colon was
transected at a distance of 10 cm or more from the proximal edge of the tumour. The specimen was
removed, the anvil was placed at the proximal sigmoid colon stump and back into the pelvic cavity. The
head of the circular stapler was placed proximal to the anus after anal dilatation and fired after closing.
Temporary ileostomy via median incision: The peritoneum, linea alba and skin were sutured from the
bilateral incision with 1–0 absorbable thread. Two-finger width incisions were used for the ileostomy
(Figure 2). The terminal ileum was extracted approximately 20 cm from the ileocecal part. The distal ileal
lumen was closed by ligating the ileum with 1–0 thread, and the silk thread ligation ring was embedded
by continuous suturing of 3–0 absorbable thread after incising the nonvascularized area of the
mesenteric margin of the ileum. The seromuscular layer of the ileostomy was intermittently sutured with
the linea alba using 8 stitches, and the ileostomy was fixed at the linea alba to prevent the retraction of
the ileostomy and the formation of a parastomal hernia (Figure 3A). The ileostomy incision was made
horizontally with an electric knife, and the whole layer of the evaginable ileum was sutured to the skin by
3–0 absorbable thread (Figure 3B). The ileostomy was opened at the end of the operation (Figure 3C).
Median Ileostomy reversal: The median ileostomy reversal was performed in the same way as classical
right lower abdominal ileostomy (Fig. 4).

Data collection
Preoperative general condition data was collected as follows: baseline data, tumour size, distance
between the tumour and dentate line, clinical stage. Data on the intraoperative condition included
operation time and blood loss. Postoperative condition data included the following: time to first flatus
through the ileostomy, feeding time, catheter extraction time, drainage tube removal time, postoperative
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hospital stay, anastomosis and stoma-related complications and stoma-related complications during the
closing.

Result
A total of 22 patients who underwent laparoscopic low rectal cancer surgery and temporary ileostomy via
the median specimen extraction site were prospectively enrolled, including 14 female patients and 8 male
patients, who ranged in age from 27 to 80 years (mean 56 ± 14 years), with body mass indices (BMIs) of
22.0 ± 3.4 kg/m2, tumour sizes of 4.4 ± 2.2 cm, and distances from the tumour to the dentate line of 5.9 ±
2.3 cm (Table 1). Patients that underwent laparoscopic surgery for low rectal cancer had temporary
ileostomy operation times of 221 ± 56 minutes, had 168 ± 91 ml of blood loss, had postoperative hospital
stays of 9.9 ± 3.9 days, had ileostomy reversal operation times of 72 ± 15 minutes, had 50 ± 27 ml of
blood loss and postoperative hospital stays of 5.9 ± 1.0 days. There were 5 cases (22.7%) of stomarelated complications, 2 (9%) cases of stoma-induced intestinal obstructions, 2 (9%) cases of ileostomy
prolapse and 2 (9%) cases of stoma dermatitis (Tables 2, 3).
Table 1
, general condition of the patients
Characteristic

n = 22

Age(year)

56 ± 14

BMI(kg/m2)

22.0 ± 3.4

ASA score
1

0

2

6

3

14

4

2

Distance to the dentate line

5.9 ± 2.3

Maximum diameter of the tumour

4.4 ± 2.2

Clinical TNM stage

0.065

I

5

II

7

III

10
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Table 2
, intraoperative conditions and conditions after
ileostomy.
n=22
Characteristic

Mean ± SD

Operation time(min)

221 ± 56

Blood loss(ml)

168 ± 90

Time to first flatus(day)

2.9 ± 1.0

Feeding time(day)

3.0 ± 1.0

Catheter extraction time(day)

5.9 ± 4.2

Drainage tube removal time(day)

6.8 ± 1.5

Length of stay(day)

9.9 ± 3.9

Table 3, Patient condition during and after surgery for closing the ileostomy. n=22
Characteristic

Mean ± SD

Interval of ileostomy reversal time (day)

110.0 ± 32.0

Operation time(min)

72 ± 15

Blood loss(ml)

50 ± 27

Time to first flatus(day)

2.4 ± 0.5

Feeding time(day)

2.6 ± 0.5

Catheter extraction time(day)

1.3 ± 0.5

Length of stay(day)

6.0 ± 1.0

Discussion
Anastomotic leakage is a serious postoperative complication after rectal cancer that can significantly
increase perioperative mortality. Prophylactic stoma diversion can significantly improve the septic
reaction of anastomotic leakage and reduce the incidence of unplanned reoperations for anastomotic
leakage. At present, there is a debate over whether temporary ileostomies can reduce the incidence of
anastomotic leakage. Karl Metal. 's randomized controlled study comparing temporary ileostomies with
untreated ileostomy rectal cancer resection suggested that ileostomies could improve the clinical
symptoms and incidence of anastomotic leakage, as supported by some other retrospective studies [15,
16]

. However, other researchers have come to the opposite conclusion that a temporary ileostomy does
Page 6/12

not reduce the incidence of anastomosis and that a temporary ileostomy may become a permanent
ileostomy, reducing the quality of life of patients [17, 18]. The author believes that there may be a selective
deviation in the retrospective study that temporary ileostomy cannot reduce the incidence of anastomotic
leakage. Because in the clinical setting, according to the surgeon’s experience, for high-risk patients with
anastomotic leakage, such as preoperative neoadjuvant radiotherapy and chemotherapy, an anastomotic
level < 6 cm, a BMI > 28 kg/m2, an ASA > 3, inadequate intestinal preparation before operation, etc [19–22],
the surgeon will perform a temporary ileostomy, but the patients who are not at risk of anastomotic
leakage are not treated, which leads to the deviation of the study’s conclusion.
Our study excluded rectal cancer patients with a BMI > 28 kg/m2, and obese patients with thicker
abdominal fat that would need longer incisions for specimen extraction. An ileostomy with a long
incision does not reflect the advantages of an ileostomy via specimen extraction incision because the
traditional incision of an ileostomy is negligible compared with the longer specimen extraction incision. In
addition, there is no uniform standard for the closure time of temporary ileostomy, which can be divided
into early closure and late closure according to the length of ileostomy duration. An ileostomy duration <
30 days indicates early closure, and an ileostomy duration > 50 days indicates late closure. A metaanalysis showed that late ileostomy closure has fewer complications[23]. The research by Vogel et al. also
supports this conclusion[24]. In our study, ileostomy lasted more than 50 days in all the patients. The
author's gastrointestinal surgery centre also preferred to perform temporary ileostomies.
In this study, the incidence of stoma-related complications was 22.7%, compared to 19% for traditional
ileostomy complications [15]. In the 2 cases of intestinal obstruction, stenosis of the outlet loop was
observed. After conservative treatment, such as an index finger-sized dilated ileostomy and gastric tube
insertion and drainage, the ileostomy patient returned to normal flatus and defecation. One patient with
intestinal obstruction was discharged 8 days after the operation, and the number of days after the
operation did not increase. Ileostomy prolapse occurred in two patients, of which one patient developed
acute ileostomy prolapse after the second round of chemotherapy. It is not recommended to return the
prolapsed small intestine manually after prolapse, and emergency ileostomy reversal is performed.
Although the patients underwent emergency surgery, it did not increase the number of hospitalization
days, hospitalization time or hospitalization costs because rectal cancer patients who underwent
temporary ileostomy procedures also needed to choose a second return operation, which is equivalent to
selecting the ileostomy reversal operation in advance. Li et al. believed that if the ileostomy of the
specimen extraction site did not require additional surgery before it was removed, then the effect of
complications of the ileostomy was only temporary and could be eliminated by closing the ileostomy [11].
Another patient with ileostomy prolapse could have the prolapse of the small intestine returned manually;
although the small intestine prolapsed several times, all of them were returned manually by the patients
themselves, which had no serious effect on the patients, and ileostomy reversal was performed 3 months
after the operation. In the patients who underwent ileostomy via the median site after the operation, there
were 2 cases of ileostomy dermatitis, and there were no cases of incision infection. The incidence of
ileostomy dermatitis was lower than that of traditional ileostomy [15]. The low incidence of ileostomy
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dermatitis is closely related to professional ileostomy care in our department, and there are special
ileostomy nurses in the outpatient clinic of our hospital to guide the patients' family members to carry out
ileostomy care.
In the ileostomy reversal operation, the average length of the operation was 72 ± 15 minutes, and the
length of the operation for one patient was 195 min. The reason for the obvious prolongation was due to
the difficulty of separation caused by the adhesion of the small intestine to the abdominal wall incision.
The reason for the severe adhesion may be that the patient had just finished the fifth chemotherapy
session, and the interval before selective operation was not long enough. In this study, ileostomy of the
median specimen extraction site and ileostomy reversal were included together, which can better explain
the feasibility and safety of ileostomy via the median specimen extraction site. The purpose of this study
was to explore temporary short-term complications from temporary ileostomy formation to ileostomy
reversal. Temporary ileostomy via the median specimen extraction site is safe and feasible, but the
ileostomy site should be carefully selected for a permanent ileostomy. After the ileostomy of the
specimen extraction site was closed, the incidence of incisional hernia still occurred during follow-up. Li
et al. found that there was no significant difference in the incidence of incisional hernias between
ileostomy reversal specimen extraction sites and simple specimen extraction incisions after more than 2
years of follow-up. In this study, all temporary ileostomies of the median specimen extraction site in
patients were closed, but not all temporary ileostomies closed in the patients. Permanent ileostomy may
be required if patients have rectal anastomotic stenosis, tumour recurrence and poor basic conditions.
Because an ileostomy of the median site does not strictly follow the Turnbull principle of ileostomy, if
ileostomy of the median site needs to be retained permanently, it may increase stoma-related
complications compared with traditional ileostomy. Studies on the advantages and disadvantages of a
temporary ileostomy via median incision versus a temporary ileostomy via traditional right lower
abdominal new incision have not been conducted. Retrospective studies and randomized controlled
studies should be conducted in the future.
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Figure 1
trocars distribution
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Figure 2
A:suture peritoneum and linea alba; B: sutured skin; C and D: two finger width incisions were used to
perform the ileostomy.

Figure 3
A:the ileostomy was fixed at the linea; Alba; B:the whole layer of the evaginable ileum was sutured to the
skin; C:after the ileostomy was opened.

Figure 4
after the median ileostomy
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