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Abstract: Background: In the treatment of colorectal cancer, laparoscopic surgery has seen a significant amount of success. 

Reducing the risk of postoperative complications and improving patients’ quality of life can be accomplished by appropriately 

employing pelvic peritoneal repair and sigmoid colostomy when appropriate. Objective: To compare fusion closure of pelvic 

peritoneum combined with extraperitoneal colostomy with non-closure of pelvic peritoneum combined with intraperitoneal 

colostomy in patients with low rectal cancer who had permanent colostomy. Methods: Low rectal cancer patients admitted to 

Hengshui People’s Hospital for permanent colostomy were evaluated. The participants were divided into two groups: an 

observation and a control group. All 30 cases in the observation group underwent pelvic peritoneum closure and 

extraperitoneal colostomy, while the other 30 cases in the control group underwent intraperitoneal colostomy. The C-reactive 

protein (CRP) levels of the participants in both groups were evaluated for 6 months to 2 years (24 h before, 24 h after, 48 h 

after, 96 h after surgery). Results: Comparing the colostomy operative time, time to  first passage of flatus postoperatively, 

time to first defecation postoperatively, length of hospital stay, laboratory indicators, stoma-related complications, colostomy 

function, etc., the colostomy operative time significantly differed between the two groups (P < 0.05); the observation group 

did considerably better than the control group in terms of stoma-related complications and bowel movement control 6 months 

after surgery (P < 0.05); and although serum CRP levels increased in both groups 48 h after surgery, the difference was 

significant (P < 0.05). Conclusion: Extraperitoneal colostomy can improve the quality of life of patients with permanent stoma 

and reduce the occurrence of stoma-related complications. Thus, this technique is worthy of promotion in clinical practice. 
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1. Background 

Colorectal cancer is one of the common malignant tumors of the intestines in China. In terms of the 

incidence rate and mortality rate, colorectal cancer is the third most common malignant tumor and fourth 

deadliest cancer worldwide. This cancer not only affects the patient’s health, but also places a significant 

financial burden on the patient. The continuous deepening of cancer research and improvement of diagnosis 

and treatment have significantly improved the five-year survival rate of patients with colorectal cancer. In 

China, the incidence of colorectal cancer is increasing every year [1,2]. The persistent development of 

medical standards enables early detection, diagnosis, and treatment of colorectal cancer, all of which can 

help improve the quality of life of patients. In China, middle and low rectal cancers have higher incidence 
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rates. Unfortunately, since middle and low rectal cancers are not easily detected and diagnosed in time, 

permanent colostomy is required in some patients whose anus cannot be preserved during surgical treatment. 

As colorectal cancer research deepens, complete surgical treatment options are used. Colorectal cancer 

surgery has evolved from open to laparoscopic to robotic. Laparoscopic approach has become the standard 

surgical procedure for colorectal cancer surgery due to its minimal invasiveness, clear vision, and finer 

dissection [3-5]. The reasonable use of pelvic peritoneal reconstruction and sigmoid colostomy can help 

reduce postoperative complications and improve the quality of life of patients. However, surgical treatment 

will inevitably result in some complications [6]. Standardized and improved surgical procedures can reduce 

complications and improve patients’ quality of life. In the present study, we compared 60 patients with low 

rectal cancer admitted to Hengshui People’s Hospital from January 2019 to January 2021 for surgery. The 

aim of this study was to compare the advantages and disadvantages of pelvic peritoneum closure and 

colostomy, as well as to follow-up to observe the bowel movement control in the patients with colostomy. 

We performed pelvic peritoneum closure combined with extraperitoneal colostomy under laparoscopic 

surgery for low rectal cancer to evaluate its benefits and improve the patients’ quality of life. This study 

provides guidance for future clinical work and to improve the quality of life of patients after surgery.  

 

2. Materials and methods 

2.1. Baseline information 

We selected 60 patients with low rectal cancer (tumor < 5 cm from the anus) who were admitted to the 

Department of General Surgery of Hengshui People’s Hospital from January 2019 to January 2021. These 

patients were diagnosed with rectal adenocarcinoma via pathological examination, and all of them 

underwent laparoscopic Miles’ surgery (abdominoperineal resection combined with rectal cancer resection). 

According to the type of surgical method used, the patients were divided into two groups: an observation 

group and a control group. The observation group composed of 30 cases who were treated with pelvic 

peritoneum closure combined with tunnel colostomy via rectus abdominis. There were 18 male and 12 

female patients, age ranging from 26 to 68 years, with an average age of 48.6 ± 6.24 years. In terms of 

postoperative pathological examination and staging, there were 22 cases with tumor diameter less than 5 

cm, 17 cases with TNM stage I–II, and 13 cases with TNM stage III–IV. The control group composed of 

30 cases who were treated with non-closure of pelvic peritoneum combined with intraperitoneal colostomy. 

The control group consisted of 14 male and 16 female patients, age ranging from 25 to 69 years, with an 

average age of 43.6 ± 5.68 years. In terms of postoperative pathological examination and staging, there 

were 18 cases with tumor diameter < 5 cm, 16 cases with TNM stage I–II, and 14 cases with TNM stage 

III–IV. There was no significant difference in the baseline parameters between the two groups (P > 0.05). 

This study was approved by the medical ethics committee of Hengshui People’s Hospital (Approval No. 

2020-2-007). Informed consent was obtained from the patients and their family members before being 

recruited for this study.  

 

2.2. Methods 

Both groups of patients received general anesthesia, and their heads were positioned lower than their feet. 

Dissociation, specimen removal, and perineum suture were the same. The surgery followed total mesorectal 

excision (TME). In the observation group, pelvic peritoneum closure was paired with extraperitoneal 

colostomy via rectus abdominis, whereas in the control group, intraperitoneal colostomy was employed. 

The sacrum was drained in both groups. After suturing the perineal incision, 2-0 barbed suture (Johnson & 

Johnson SAPP1A405) was used with 1 cm stitches and a 0.5 cm margin. The pelvic peritoneum was sutured 

continuously from the bladder or uterine rectal lacuna to the pelvic entry above the iliac crest without 

producing pores. In the lateral sigmoid colon extraperitoneum, forceps were used to bluntly detach the 
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extraperitoneal space from the lateral abdominal wall to produce an extraperitoneal tunnel. Extraperitoneal 

colostomy was performed via rectus abdominis. The patient circumstances influenced the preoperative 

positioning. The navel and left anterior superior iliac spine make up around 1/3 to 1/2 of the flat abdominal 

wall. A 2–3-cm circular incision was performed to remove the skin and subcutaneous fat to reveal the 

anterior rectus sheath and rectus abdominis (blunt dissection to protect the integrity of muscle fibers). 

Dissection was made from the posterior rectus sheath to the peritoneum. The peritoneum on the side of the 

blunt tunnel separation outside the peritoneum would merge with the peritoneum on the side of the intestinal 

tube exiting the stoma. The tunnel’s width was modified based on the intestine and mesentery, and the 

sigmoid colon was led out along the tunnel to avoid twisting or folding of the mesentery. There was 

moderate intestinal tube tension near the stoma. The intestinal stoma was sutured with the rectus abdominis 

anterior sheath, subcutaneous tissue, and dermis, and an ostomy bag was externally fixed. Intraperitoneal 

colostomy via rectus abdominis was performed. The navel and the left anterior superior iliac spine 1/3 to 

2/3 of the abdominal wall were selected as the fistula location, and layer-by-layer dissection was used to 

expose the peritoneum. Given a tight sigmoid colon, the intestine and abdominal wall were repaired in 

layers (Figure 1). 

 

  
Bottleneck-like arc dissection After specimen removal 

 
 

Loosening of the lateral peritoneum with closure tension Closure of pelvic peritoneum 

  

Establishment of extraperitoneal tunnel Extraperitoneal colostomy 

Figure 1. Dissociation, specimen removal, and perineum suture. The surgery followed total mesorectal excision (TME). In the 

observation group, pelvic peritoneum closure was paired with extraperitoneal colostomy via rectus abdominis, while in the 

control group, intraperitoneal colostomy was employed.  
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2.3. Observation indicators 

(1) Surgery-related indicators: colostomy operative time, time to first passage of flatus postoperatively, time 

to first defecation postoperatively, and length of hospital stay.  

(2) Laboratory indicators: serum C-reactive protein (CRP) levels 24 h before operation and 24 h, 48 h, and 

96 h after surgery; the CRP levels were determined using the turbidimetric method (normal reference 

value 0–8 mg/L; reagents were purchased from Goldsite Co., Ltd., Shenzhen, China).  

(3) Follow-up indicators: stoma-related complications (stoma bleeding, stoma separation, dermatitis around 

the stoma, stoma stenosis, stoma retraction, stoma prolapse, intestinal obstruction, and parastomal hernia) 

were evaluated for at least 6 months to 2 years (through follow-up visits, telephone follow-up, WeChat 

follow-up, etc.); bowel movement control was evaluated by interviewing the patients about their bowel 

movement control ability and any signals (abdominal distension, bowel sounds, and peristalsis of the left 

lower abdominal wall) before defecation at 2 months, 4 months, and 6 months after surgery; stoma 

function was evaluated based on three aspects: (i) whether the patients can detect defecation signals 

before bowel movement, (ii) whether the patients can distinguish flatus from feces, and (iii) whether the 

patients can perceive the whole process of defecation. 

 

2.4. Statistical analysis 

Statistical Package for Social Sciences (SPSS) version 21.0 was used to analyze and process all data. 

Measurement data were expressed in mean ± standard deviation (SD) and analyzed using t test. Count data 

were expressed in percentage (%) and analyzed using chi-square (χ2) test or Fisher’s exact test (when the 

number of cases was 0 or less than 5). P < 0.05 indicates statistically significant difference. 

 

3. Results 

3.1. Surgery-related indicators 

The colostomy operative time was significantly different between the observation group and the control 

group (P < 0.05). There were no significant differences in the time to first flatus, time to first defecation, 

and length of hospital stay (P > 0.05), as shown in Table 1. 

 

Table 1. Comparison of surgery-related indicators between the observation group and the control group 

Group Colostomy operative 

time (min) 

Time to first flatus 

(h) 

Time to first 

defecation (h) 

Length of hospital 

stay (days) 

Observation group 26.64 ± 2.45 30.28 ± 4.38 52.48 ± 4.78 14.42 ± 3.68 

Control group 24.86 ± 2.78 29.44 ± 3.46 53.26 ± 4.86 15.18 ± 2.46 

t 2.854 0.824 0.627 0.94 

P 0.000 0.413 0.553 0.351 

 

3.2. Laboratory indicators 

There was no significant difference in serum CRP level between the observation group and the control 

group at 24 h before surgery, 24 h after surgery, and 96 h after surgery (P > 0.05). At 48 h after surgery, 

the serum CRP levels of the two groups increased, and the difference was statistically significant (P < 0.05), 

as shown in Table 2. 
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Table 2. Comparison of laboratory indicators after colostomy between the two groups  

 CRP levels (mg/L) 

24 h before surgery 24 h after surgery 48 h after surgery 96 h after surgery 

Observation group  4.54 ± 0.78 30.78 ± 3.98 47.75 ± 4.38 25.46 ± 6.15 

Control group  4.67 ± 0.82 31.52 ± 4.13 53.16 ± 5.19 28.88 ± 7.43 

t 0.629 0.708 4.363 1.942 

P 0.532 0.482 0.000 0.057 

 

3.3. Stoma-related complications  

Based on the analysis of stoma-related complications in the two groups, the patients in the observation 

group had no parastomal hernias, and the total number of stoma-related complications in the observation 

group was fewer than that in the control group; there was statistical difference between the two groups (P 

< 0.05). In terms of bleeding, stoma separation, dermatitis around stoma, stoma retraction, stoma stenosis, 

stoma prolapse, intestinal obstruction, and parastomal hernia, there was no statistical difference between 

the two groups (P > 0.05), as shown in Table 3. (Note: There could be one or more stoma-related 

complications in the same patient, and thus the total complication rate was relatively high.) 

 

Table 3. Comparison of stoma-related complications between the two groups 

 
The blanks indicate Fisher’s exact test. *Yates-corrected chi-square test was used. Abbreviations: A, observational group; B, 

control group. 

 

3.4. Follow-up indicators 

After postoperative follow-up for 2 months, 4 months, and 6 months, the patients could detect defecation 

signals before bowel movement; their stomas were evaluated based on whether they could distinguish flatus 

from feces as well as perceive the whole process of defecation. The number of cases in the observation 

group was generally more than that in the control group. The indicators were not significantly different 

between the timepoints at 2 months after surgery and at 4 months after surgery (P > 0.05), but there were 

statistical differences in the follow-up indicators 6 months after surgery (P < 0.05), as shown in Table 4. 

 

Table 4. Comparison of stoma function at 2 months, 4 months, and 6 months after surgery 

 2 months after surgery P 4 months after surgery P 6 months after surgery P 

Observation  Control  Observation  Control  Observation  Control 

A 6 10 0.243 13 19 0.121 19 26 0.037 

B 4 8 0.197 8 15 0.063 15 24 0.015 

C 2 5 0.421 6 14 0.028 14 22 0.035 

Abbreviations: A, defecation signals before bowel movement; B, ability to distinguish between flatus and feces; C, ability to 

perceive the whole process of defecation. Observation refers to the observation group, and control refers to the control group.  

Group Stoma 

bleeding 

Stoma 

separation 

 

Dermatitis 

around 

stoma 

Stoma 

retraction 

Stoma 

stenosis 

Stoma 

prolapse 

Intestinal 

obstruction 

Parastomal 

hernia 

Total number of 

complications (%) 

 

A 0 2 4 1 1 0 0 0 8 (24.2%) 

B 1 4 4 1 2 2 4 4 22 (73.3%) 

χ2  0.19* 0.14 0.52* 0.00* 0.52 2.41* 2.41* 13.07 

P 1.000 0.667 0.704 0.472 1.000 0.472 0.121 0.121 0.000 
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4. Discussion 

At present, whether the pelvic peritoneum should be closed after laparoscopic Miles’ surgery in low rectal 

cancer is still debatable [7-9]. The present study cannot prove the association between pelvic peritoneum 

reconstruction and the occurrence of postoperative intestinal obstruction. However, 4 cases of intestinal 

obstruction were observed in the control group whose pelvic peritoneum was unclosed. Among them, one 

case was examined in a second surgery. Partial small bowel resection was performed in view of severe 

bowel adhesions to the pelvic group. Hence, we believe that closing the pelvic peritoneum has clinical 

significance. (2) Some patients with rectal cancer require postoperative radiotherapy due to their condition. 

If the pelvic floor and peritoneum are not sutured, the small intestine that has herniated into the pelvic floor 

is prone to radiation enteritis, which may trigger intestinal obstruction. Severe cases require surgical 

treatment, and subsequent surgeries may be more challenging. The recovery of patients after surgery may 

be difficult, which increases the physical and mental burden on patients. (3) In many instances after Miles’ 

surgery, infection or even dehiscence of the perineal wound occurs. If the pelvic floor and peritoneum are 

not sutured, perineal inflammation may occur, causing pelvic infection and small bowel obstruction. 

Closure of the pelvic peritoneum is a routine operation in Miles’ open abdomen surgery. In this study, 

presacral drainage tube was routinely placed through the perineum to reduce the risk of retrograde infection, 

and the closure of pelvic peritoneum was performed in this study. The main points of the operation are 

summarized as follows: (i) taking into account of individual differences, tension was reduced when closing 

the peritoneum; (ii) TME principle was adhered to during lateral dissection in order to properly retain the 

lateral peritoneum in preparation for closure [10-13]; when the tension was high and the peritoneum could not 

be closed, ultrasonic knife gasification was used to dissect the peritoneum and subperitoneal fascia to 

properly loosen the lateral peritoneum, maintain the continuity of the subperitoneal fascia, and achieve 

tension-free closure of the pelvic peritoneum; (3) regarding the pelvic floor design, Denonvilliers’ fascia 

was dissected in the avascular area about 0.5 cm above the peritoneal reflex, and 2-0 barbed suture was 

used to close the pelvic peritoneum from the pelvic floor to the proximal end; the end of the thread was 

clamped using Hem-o-lok clip. Through the aforementioned methods, pelvic peritoneal reconstruction was 

successfully completed in all cases of the present study. Based on the findings of this study, there are several 

advantages of extraperitoneal colostomy of sigmoid colon. (1) Through sigmoid colon extraperitoneal 

colostomy, the abdominal organ pressure on the abdominal wall is diffused and buffered, and the stoma 

form is altered. This minimizes the colon-abdominal wall space and parastomal hernia. No patient in the 

observation group reported parastomal hernia, although the number of cases and follow-up period were 

found to be associated. Thus, further clinical research is necessary. Similar results have been observed by 

Tomasz [14]. (2) The intestinal stoma and peritubular tissue may become connected and fixed, supporting 

and stabilizing the tunnel colon and decreasing retraction or prolapse of the colostomy tube. Peritubular 

tissue presses on the colostomy tube to improve feces control. (3) The intestinal stoma’s parietal peritoneum 

is nerve-rich. During intestinal expansion caused by gas or feces, nerve terminals in the parietal peritoneum 

are stimulated, triggering the defecation reflex. This allows patients to detect and control bowel motions, 

unlike intraperitoneal colostomy. Extraperitoneal colostomy should be every surgeon’s first choice, 

although this approach should be thoroughly assessed based on the patient’s condition. The present study’s 

small sample size and short follow-up period are limitations. To compare the long-term consequences of 

the two colostomy procedures and the function of artificial anus, a large sample study and extended follow-

up are needed. This would contribute to finding a better laparoscopic permanent sigmoid colostomy 

technique to improve patients’ quality of life. 

Colostomy may cause complications, among which parastomal hernia is a complex problem. Treatment 

is determined by the size of the inguinal ring and hernia contents. Some patients would require hernia 

surgery. Foreign body reaction from postoperative patch implantation, along with feces contamination and 
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infection, causes operation failure and recurrence. In severe cases, intestines may block. The subsequent 

surgery is more demanding and expensive. Effective methods to decrease parastomal hernia after a 

permanent colostomy are clinically significant. The incidence rate of parastomal hernia varies [15]. In order 

to reduce the occurrence of parastomal hernia, some surgeons place a patch in the muscle layer of the stoma 

in advance to prevent the occurrence of parastomal hernia [16,17]. However, infection may occur since the 

patch is a foreign body. In addition, the implanted patch increases the treatment cost. Performing complex 

operation in laparoscopic surgery is not practical, as it requires surgeons with high technical skills. In theory, 

extraperitoneal colostomy via rectus abdominis can reduce the incidence of parastomal hernia. In line with 

results reported in other literature, this study demonstrated that the incidence of parastomal hernia in the 

extraperitoneal colostomy group was significantly lower than that in the intraperitoneal colostomy group 
[18]. When performing colostomy, it is necessary to ensure that the intestinal tube and its mesentery pass 

through the preset tunnel anteriorly, without squeezing or twisting. The tension of the colon in the tunnel 

should be reduced as much as possible to ensure sufficient blood supply to the intestinal stoma and 

unobstructed intestinal cavity. Therefore, choosing an appropriate colostomy method, upgrading nursing 

education on stoma, reducing stoma-related complications, and further improving the quality of life of 

patients after surgery are the issues that clinical surgeons should address and continue to explore. In the 

present study, we evaluated the patients’ CRP levels before and after surgery. A significant rise in CRP 

suggests acute inflammation or infection, prompting doctors or nurses to take appropriate action. This study 

suggests that surgical stress and inflammation are behind the increase in postoperative CRP levels, which 

indicates incision inflammation. After inflammation reduces, CRP returns to normal [19]. 

 

5. Conclusion 

In recent years, laparoscopic surgery for colorectal cancer has become more refined and standardized 

following the intense development of this technique. Laparoscopic surgery is commonly employed in most 

of the colorectal cancer surgeries in our hospital. Extraperitoneal colostomy via rectus abdominis is 

associated with good clinical outcomes in the treatment of low rectal cancer and anal cancer. This colostomy 

method is used as the routine in laparoscopic Miles’ surgery. However, owing to the small number of 

samples and short follow-up period in the present study, clinical studies involving larger samples are needed 

for confirmation. Closure of pelvic peritoneum combined with extraperitoneal colostomy via rectus 

abdominis can reduce postoperative complications and improves the patient’s ability to control defecation 

after the surgery. Therefore, this technique can provide solace to the patients and improve their quality of 

life. On this basis, this technique is worthy of further improvement and promotion in clinical practice. 
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