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Abstract
Background: To assess the prophylactic effect of simultaneous placement of mesh and incidence of
parastomal hernia (PSH) after abdominoperineal resection of rectal cancer.

Methods: This study included real world data of 56 surgically resected colorectal cancer (CRC) patients
who were consecutively assigned to 2 groups: control (no mesh, n=32) and experimental (received mesh,
n=24). An arti�cial patch was placed under the tunica vaginalis of rectus abdominis for patients in
experimental group whereas the control group received routine sigmoidostomy. The median follow-up
time was >20 months. Difference in hazards function was analyzed by cox regression analysis and
results were expressed as hazard ratio (HR) and 95% con�dence interval (CI). A P-value < 0.05 was
considered as signi�cant.

Results: Post-operative incidence rate of PSH was lower in experimental (41.7 %) than in control group
(71.9 %; P=0.045). PSH postoperative time in experimental group was signi�cantly delayed than control
group (48 months vs 10 months; P<0.001). The risk of progression from H1 to H2 was less in
experimental group than control group (49.28% vs. 60.86%; P=0.14).

Conclusions: Prophylactic mesh placement signi�cantly prolonged post-operative time to recurrence and
incidence rate of PSH. The incidence of recurrence of H2 (severe PSH) requiring secondary surgical repair
was reduced.

Background
Colorectal cancer (CRC) is the third most common malignancy worldwide with its incidence increasing
every year., However, its mortality is comparatively lower than that of other cancers (1). Even with
advancements in surgical techniques and instruments, patients with rectal cancer still suffer permanent
colon stoma. With the progress of radical tumor surgery and postoperative drug therapy, the 5-year
survival rate of colorectal cancer is gradually increasing along with the chances of occurrence of new
complications. Parastomal hernia (PSH) is a common complication of end-colostomy (2) which affects
the patient's quality of life after surgery, and even lead to a particularly life-threatening hernia. As per
reports from Israelsson et.al (3), the 5-year incidence of PSH was 30% - 50%, whereas it was 15% as
reported elsewhere (4). Lopez-Cano et al. also reported higher incidence of PSH (93.8%) (5). In China, with
the increasing time in future, the rate of PSH can reach to 100% (6). A study reported that at 5-years
follow-up the rate of PSH after Miles surgery reached to 72.88% (7) .

Apart from signi�cantly impact patients’ quality of life, PSH also cause a variety of complications such
as pain, bleeding, bowel obstruction, and bowel strangulation (8).

In this view, a number of methods have been developed that can be employed in corrective surgery.
Surgical techniques for repairing PSH include local �xation, resiting the stoma, and prosthetic mesh
repair (9). However, the recurrence rate remains high after surgical treatment of PSH (10). Nevertheless,
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the only technique that has been examined in detail in prospective randomized controlled trials is the use
of prophylactic mesh at the time of stoma formation. A meta-analysis (11) on prophylactic application of
mesh showed that the incidence of PSH was 12.5% in treatment group compared to no mesh group
(53%), but there was no difference in postoperative complications. In China, most of the reports are from
those with re-operation after herniotomy. Yu Yifeng (12) reported that there was no occurrence of stoma
hernia after one and a half years when prophylactic mesh was used in intraperitoneal operation. Having
said so, this method of placing Special anti-adhesion patches inside the abdominal cavity might not be
cost effective (13), and requires latest technology and equipment, limiting its routine use in clinical set up.
Besides, when PSH occurs after surgery, (14), the literature reports that 30% of patients require
postoperative intervention. and most of these are severe PSH, which can easily lead to a hernia that is
life-threatening. .How to identify this part of patients as early as possible also require special attention in
clinical work (14).

At present, application of this new technique is less across hospitals in China. Additionally, lack of set
uni�ed performing standards and small sample sizes in studies reported, it is di�cult to evaluate the
effectiveness of postoperative effect of prophylactic mesh. In view of this uncertainty, we designed
prospective study to evaluate the effects of using a prophylactic mesh around the stoma. The primary
aim was to evaluate the PSH rate in both groups. Our hypothesis was that prophylactic mesh reduced the
incidence of PSH after abdominoperineal resection of rectal cancer. A PSH classi�cation was designed to
determine the necessity of secondary hernia repair in selected high-risk PSH patients.

Methods
This was a non-randomized, interventional study where data was collected prospectively of 77 surgically
resected CRC patients from January 2014 to December 2018 at Department of general surgery, Beijing
Luhe Hospital, Capital Medical University, Beijing, China. They were consecutively assigned to two
groups: control (no preset mesh, n=32) and experimental (received preset mesh, n=24) (Figure 1). The
choice of placement of mesh or undergoing routine sigmoidostomy was determined by the clinical
experience of physicians and by the patient preference. 

Patients with colorectal cancer who needed to undergo Mile’s operation, patients without severe heart
failure, lung and kidney failure, with follow-up time more than 6 months and those willing to provide
written informed consent were included in this study. On the other hand, patients with any major organ
dysfunction/disorder and thus, cannot tolerate surgery were excluded. The primary endpoints were to
evaluate incidence rate and time to recurrence of PSH were observed.

The study protocol was approved by Ethics Committee (Institutional Review Board) of Beijing Luhe
Hospital, Capital Medical University, China (Study number: 2020-LHKY-033-01) and conducted in
accordance with the Declaration of Helsinki. All patients provided written informed consent before
participation in the study.

Disease diagnosis and PSH classi�cation
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Parastomal hernia is a type of abdominal incisional hernia occurring adjacent to or located near the
stoma. It is an abnormal protrusion of abdominal contents caused by the defect of abdominal wall
caused by enterostomy (14). The classi�cation of PSH is de�ned as follows: H0, without parastomal
hernia; H1, sliding hernia where the hernia goes into intestine next to the �stula and can return to the
abdominal cavity by itself, does not require surgical intervention; H2, severe complicated hernia where the
hernia goes into the intestine beside the �stula however cannot return to the abdominal cavity by itself,
there is a risk of intestinal necrosis caused by obstruction and require second operation (Figure 2).

Surgical Regimen

Patients in the interventional group underwent rectal cancer resection using laparoscopy according to the
principle of TME. A single �ber polypropylene non absorbable mesh, produced by Italian company
HERNIAMESH (Model: H52535) was used. The rectum, sigmoid colon and surrounding lymph tissue were
separated and resected. The left colon artery was reserved to clean the lymph tissue adjacent to the
inferior mesenteric artery (253 group lymph nodes). 5% Iodophor was used to disinfect the cutting edge
after the tumor was cut off by the cutter. The tumor and distal rectum were pulled out from the anus. The
skin was incised obliquely at the left lower abdominal cavity (The location of the stoma was selected by
the stoma therapist, and all of them were made by lateral rectus abdominis) The length of the stoma was
about 3cm.The subcutaneous and external oblique aponeurosis were separated layer by layer. The
oblique muscle and transverse muscle of abdomen were separated bluntly, and the round preperitoneal
space was about 13-15 cm in diameter. One circular mesh with an outer diameter of 13 cm and an inner
diameter of 4 cm was laid in the preperitoneal space. The central side of the mesh was intermittently
sutured with peritoneum and abdominal muscle layer with 2 × 0 absorbable suture. The peritoneum was
incised and the peritoneum was sutured with the muscular layer of abdominal wall. The mesh was
wrapped in it to make the central edge of the mesh peritoneum, Peritonealization of the central lateral
margin of the patch was done so as to avoid the stricture of incision/scar caused by the direct contact
between the mesh and intestinal tube. The proximal end of sigmoid colon was raised from the incision
through the center of the mesh. The intestinal wall of colostomy was intermittently sutured with
peritoneum, aponeurosis of external oblique muscle and skin of abdominal wall. The closed end of colon
was incised with electric knife to check that the stoma is unobstructed, the blood supply is good, and the
external ostomy bag is connected.

On the other hand, patients in the control group underwent laparoscopic assisted radical resection of
rectal cancer, routine �stulas of the sigmoid colon (lateral rectus abdominis and a �stula of about 3cm),
without separating the lacunae between the submuscular layer of the abdominal wall and the anterior
peritoneum.

Post-operative Observation

ALL of these patients were taken care by full-time trained and certi�ed stoma nurse who observed them
for any signs of defecation due to stoma, to avoid skin infection around the stoma, and to help expand
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anus regularly. After discharge, the patients were followed up by specialists in outpatient department to
observe whether there were complications such as �stula infection, retraction, stenosis and prolapse.

Statistical analysis

Continuous variables were compared using independent sample t-test and the normally distributed data
were expressed as mean ± standard deviation (SD). Categorical data were expressed as n (proportion).
Comparisons between categorical variables were performed using Chi-square test. The incidence of
hernia between experimental and control group at the end of the study period was calculated. Chi-square
test and Z statistics was calculated to check whether the incidence for recurrence of hernia (H1, H2)
between the two groups were signi�cant, while risk of progression from H1 to H2 was calculated using
Fischer-exact test. KM estimator function and log rank test was used to compare the differences in
survival curves among the two groups. Further, difference in hazards function was analyzed by cox
regression analysis and results were expressed as hazard ratio (HR) and 95% con�dence interval (CI). A
P-value < 0.05 was considered as signi�cant. All analyses were performed using R software 3.6.2.

Results
In total, 77 patients (53 controls, 24 experimental) were initially enrolled into this study. After excluding
patients with follow-up less than 6 months, data for analysis consisted of 32 patients (12 female, 20
male) in control and 24 (6 female, 18 male) in experimental group (Figure 1). The mean age of patients in
both the groups was comparable (mean ± SD: control: 65.42 ± 12.9 years and experimental 65.53 ± 11.8
years. The AJCC staging for TNM classi�cation showed no signi�cant difference between the two
treatment groups (P=0.7304) (Table 1).

Incidence rate of PSH after operation

The recurrence of PSH (H1, H2) was lower in experimental group than in control group (41.7% vs. 71.9%)
with statistically signi�cant differences between the two groups (P=0.045). The incidence of H1 hernia
after operation was similar in experimental group than in control group (29.17% vs. 28.13%), though there
was no statistical difference (P=0.999). However, the proportion of patients with occurrence of H2 hernia
(severe) after operation was lower in patients belonging to experimental group than in control group with
statistically signi�cant results (12.50% vs. 43.75%; P=0.026).

Time of recurrence of postoperative PSH

Prophylactic use of mesh prolonged the median time for postoperative PSH in experimental group (48
months) and was statistically signi�cant between the two groups (control: 10 months, P=0.00031, Figure
3). It was also seen that patients in experimental group were at signi�cantly lower risk of PSH than those
without the mesh placement (HR: 0.24, 95% CI: 0.1, 0.55; P<0.001).

Cumulative incidence of PSH
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It was seen that control group had numerically higher incidence of PSH as compared to experimental
group. It was also seen that time for incidence of hernia was longer for experimental group than for the
control group (Figure 4).

Survival time

Most of the patients were censored before the follow-up period and hence median survival time was not
reached in both the treatment groups (P=0.34) (Figure 5). However, though not statistically signi�cant, the
risk of death in the experimental group was higher (HR: 2.7, 95% CI: 0.31, 24; P=0.36) than in the control
group owing to the longer average follow-up in the experimental group (32.5 months) compared to the
control group (20.19 months

Incidence of progression from H1 to H2 stage of PSH

The incidence of progression from H1 to H2 stage was statistically signi�cant with lesser risk to
progression in experimental group patients than in control group (49.28% vs. 60.86%; P=0.14).

Safety

None of the patients in either the control or experimental groups experienced any post-operative
complications such as pain, bleeding, intestinal obstruction or intestinal necrosis.

Discussion
In this study, the prophylactic effect of simultaneous placement of mesh beside the stoma during CRC
radical resection to prevent PSH seemed bene�cial rather than routine sigmoidostomy in prolonging time
to recurrence for PSH. Our �ndings are in line with previous studies wherein the incidence rate for
recurrence for PSH in patients was signi�cantly lower than in patients without the mesh. Going by the
estimates, the recurrence rate has been shown to be almost nine times higher without mesh (15,16).
Pioneering reports on using mesh for repairs was published by Hopkins and Trento (16), however the
technique was limited in its clinical use in light of intestinal erosions and infections (16,17). However,
effectiveness and safety of this procedure still remains controversial.

In a prospective study involving 344 patients undergoing PSH repair using mesh, the recurrence rate was
a mere 2.1%, and no complications were reported during the follow up, which could be attributed to the
mesh (18). On contrary, results from a retrospective cohort involving ventral hernia repair showed
frequent occurrence of intestinal obstruction secondary to adhesions with PVDF than when with Parietex
mesh (19). Thus, it is of foremost importance and necessary to standardize the surgical method and
approach while taking in long-term outcomes to understand the exact bene�ts of mesh use (20,21).

The risk of PSH increases substantially when the stoma is created, because the abdominal wall, which
was otherwise undamaged, now becomes defective (22). Advanced age, obesity, smoking, ostomy size,
ostomy location, malnutrition, diabetes, lung disease, hormone drug use is all high-risk factors for
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postoperative PSH. For every increase in the patient age, the risk of developing PSH increases by 4% (23).
Studies have shown that BMI (kg/m2) greater than 25 can increase the incidence of parastomal hernia,
and gender is an independent risk factor for the occurrence and development of parastatal hernia (24,25).

The level of stability provided by underlying structure of the muscles of the abdomen which, when
applied in creating the stoma, can lower the potential for hernias to develop (22). Reduction in PSH risk
can be achieved through careful and su�cient preparation prior to surgery, opting an optimal stoma
location, and identifying patients who are at the greatest risk of PSH (22). During follow up, although
these procedures have promised lower incidence of PSH when compared to a non-prophylactic method,
but due to the limitations of methodology and absence of any standardization, it is necessary to remain
cautious when interpreting any results thus far (26–29).

The prophylactic use of a mesh when the stoma is created is demonstrated in several studies;
nonetheless this does not support the fact of using this approach to prevent PSH. To date, various
randomized controlled trials have assessed these comparisons (30–41). These studies utilized a wide
variety of meshes and surgical methods, using open and laparoscopic procedures to place various mesh
styles in different positions. Thus, because of a lack of consistency in the other variables involved, it can
be di�cult to draw conclusions when comparing particular factors.

In our study, the fact that the incidence rate of severe postoperative PSH was different between the two
groups (41.7% vs. 71.9%) show that placement of mesh can reduce the probability of second operation in
the future, reduce trauma, cost, and surgical risk. While compared with previous reports of 10-20% hernia
incidence, our overall incidence was high due to inclusion of H1 and H2 types). Nevertheless, in previous
PSH studies, the main study was the H2 type with abdominal mass, which was basically the same as the
incidence of type H2(12.5%) in our experimental group (42). We analyzed that a considerable number of
patients had H1 type hernia that progressed to H2 type hernia over time. This rate of progression was
lower in the patients belonging to experimental group (49.28%) compared to those in the control group
was high (60.86%). However, a considerable number of patients with H1 mild PSH hernia go undetected
during the course of diagnosis and corresponding preventive measures are not taken to avoid further
aggravation. These patients can be distinguished through our classi�cation, and a series of measures
can be taken in the future to slow their progress.

At the same time, our study has been to an extent successful in showcasing the bene�ts of placing a
prophylactic mesh during the surgical resection in signi�cantly prolonging the time for PSH recurrence
(48 months vs. 10 months). It is noteworthy to mention that the onset time of 48 months in the current
experimental group was higher than the median survival of 29.4 months after CRC surgery (43). This may
also implicate that a considerable number of patients may not be affected by PSH in their future life. The
10-year recurrence rate of incisional hernia is estimated to be 63% for conventional meshless suture
repair and 32% for prosthetic mesh repairs (44). Because of the variability and poor-quality evidence in
the previous studies, it is now suggested that although prophylactic mesh can be helpful in preventing
PSH, it is important to discuss the risks and bene�ts prior to surgery with patients. In future it will also be
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useful to establish techniques which can be performed easily by novice surgeons within a fair additional
operative time and without unnecessary complexity (20).

A strength of our study is de�ning strict inclusion and exclusion criteria that allowed comparison between
groups of patients undergoing surgery for the same indication by the same operating surgeons, using a
uniform technique. In addition, the long follow-up time period (the longest follow-up time of the
experimental group is 63 months with median follow-up time of 32.5 months; the longest follow-up time
of the control group is 58 months with median follow-up time of 20.19 months), enabled us to represents
the general state of most patients after this type of surgery, and thus can re�ect the in�uence of the
preset patch on the incidence of PSH. However, limitations are small sample size, loss to follow up and
study design that is used to assess this approach. These might limit the extrapolation of these clinical
�ndings.

In future, more studies with su�cient sample size and longer follow-up period along with clinical
correlation would be useful in assessing the long-term effectiveness and safety of prophylactic mesh in
preventing PSH development. Efforts must be made in using prophylactic mesh in patients at high risk of
post-operative PSH in routine clinical practice.

Conclusion
Implantation of preset mesh in surgically resected patients with CRC reduced the incidence of parastomal
hernia after operation, prolonged the survival time among patients with the probability of reduced
recurrence of hernia in future. Incidence of severe PSH (H2) requiring secondary surgical intervention was
also signi�cantly reduced. In the overall study, there were no complications such as stoma infection,
stoma subcutaneous effusion, ostomy stenosis, intestinal obstruction, and intestinal leakage with the
placement of extraperitoneal mesh with controllable risks. Also, when compared with the intra-abdominal
patch, the overall cost with this technique was not signi�cantly increased with a marginal increase in the
overall operation time. Thus, prophylactic placement of mesh will be bene�cial in patients to control the
postoperative complications along with improving the quality of life of patients in surgical resection
patients with CRC.
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Tables
Table 1: Baseline Demographics and Clinicopathological Characteristics between the experimental and
control group

Characteristics Experimental (n=24) Control (n=32) P-value

Age (year) n (%) 65.42 (12.9) 65.53 (11.8) 0.97

Gender      

Female, n (%) 6 (25) 12 (37) 0.48

Male, n (%) 18 (75) 20 (63)

AJCC Staging, n (%)

Stage I 6 (25) 8 (25) 0.7304

 

 

Stage II 9 (37.5) 8 (25)

Stage III 9 (37.5) 15 (46.87)

Stage IV   1 (3.13)
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Figures

Figure 1

Patient disposition at baseline
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Figure 2

Classi�cation of different types of parastomal hernia
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Figure 3

Postoperative time to PSH recurrence



Page 17/18

Figure 4

Cumulative incidence of PSH
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Figure 5

KM curves for survival time


