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Abstract

Background & Aims: Enterostomy reversal and fascial defect cause weakness in the abdominal wall and may lead to formation of

incisional hernia. Literature says that placement of synthetic mesh in dirty/contaminated wound causes high chances of surgical site
infection (SSI) and mesh related complications. This dogma is now challenged. Present study was conducted to evaluate outcome of
the placement of synthetic non-absorbable mesh after enterostomy closure in terms of SSI and incisional hernia.

Materials & Methods: This prospective case-control study was conducted in the department of General surgery Netaji Subhash
Chandra Bose (NSCB) medical college, Jabalpur, between 1% December 2018 to 30" September 2020. All patients of age >18 years
with ileostomy/colostomy undergoing enterostomy reversal were included. Outcomes noted for wound infection/dehiscence, mesh
related complications, its removal, and development of incisional hernia.

Results: Total 60 patients were included in this study. Out of which, 30 (23 loop ileostomy, 5 double barrel ileostomy, and 2 colostomy)
were taken as the case; where polypropylene mesh was placed (9 sublay and 21 onlay). 30 others (28 loop ileostomy, 1 double barrel
ileostomy, and 1 colostomy) were taken as control where mesh was not placed after stoma closure. SSI was significantly lower in mesh
placed group than non-mesh placed group (16.6% vs. 40%; P=0.019). Use of mesh was associated with slightly better outcomes but
not significant in terms of rate of wound dehiscence (3.3% vs. 6.7%; Z=0.59; P=0.554) and incisional hernia (0 vs 6.7%; p=0.492) in
mesh and non-mesh groups, respectively. Mesh removal for chronic infection was not required in any case.

Conclusion: Placement of permanent synthetic polypropylene mesh at the site of enter ostomy closure for prevention of incisional
hernia can be done safely without fear of having increased risk of SSI and need of mesh removal.
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Introduction

Incisional hernia at previous stoma site is a
commonly seen delayed morbidity after its taken down
causing patient to undergo hernioplasty and added
further morbidity. A stoma site is basically a hernia with
a full-thickness defect of the abdominal wall. Previous
studies have shown a high rate of hernia formation at
stoma sites in up to 30% cases (1), so it should be
expected that simple closure of defect is associated with
a high rate of incisional hernia formation.

The stoma site hernia repair may also have high risk
of infection. Mesh reinforcement with a polypropylene
mesh has not gain much culture despite this high rate of
incisional hernia, because mesh placement in
contaminated field is associated with increased rate of
surgical site infection (SSI) (2). Recently increased level
of safety with permanent mesh placement has shown in
contaminated and dirty wounds too (3-6).

One study reported hernia rate of 34% and 37% at
stoma and midline incision site, respectively (7-9).
However clinical examination and ultrasonographic
imaging showed a 32% incidence of stoma site hernia
and 58% incidence of midline hernia in the same group
of patients (10). Another study shows that 32.4% of
patients of stoma reversal developed stoma site hernia,
having obesity as an independent risk factor (11). As in
recently done prospective randomized control trials with
reinforcement  after

onlay polypropylene mesh

colorectal surgery for midline incisional hernia,

Fig 1

prevention have shown decreased incidence of hernia
with similar rates of SSI (5-6). Also prophylactic
abdominal wall reinforcement after emergency
laparotomy in contaminated wound shows decreased
chances of hernia occurrence with similar rates of SSI
(179 v 263%) (12); hence wusing large pore
polypropylene mesh placements during stoma closure
may provide a safe method of reducing development of

incisional hernias.

Materials & Methods

This prospective comparative study was conducted
in the department of General surgery NSCB medical
college, Jabalpur, between 1% December 2018 to 30%
September 2020 to assess the incidence of incisional
hernia at stoma closure site between prophylactic
polypropylene mesh placement v/s conventional method
of closure and frequency of surgical site infection. All
persons over 18 years of age were included. All surgical
procedures were done with standards of stoma closure
and resection anastomosis of ileal/colon loop except
four patients of the case group where midline
exploration was done and wound closed and reinforced
with polypropylene mesh (pore size > 75um) either by
sublay or by onlay manner with suction drain. (Figure
1,2).

The
‘contaminated’ or ‘dirty’ as of the Centers for Disease
Control and Prevention (CDC) criteria (13).

operative wound was classified as

Fig2

Fig. 1 and 2. Sublay polypropylene mesh placement along with suction drainin ileostomy closure.

20



Challenging the existent dogma - synthetic mesh placement in enterostomy closure

Satyam Soni, et al

Fig. 3. Mesh placement in midline during midline exploration.

Patients was managed postoperatively and allowed
orally, if abdominal drain was placed then removed
when output was < 30 ml serous in 24hrs. Suction drain
was removed on output< 20 ml serous fluid/day. All the
patients were examined on 1% postoperative day (POD),
3" POD, 7" POD, 6" week, 3rd month and 6th month for
SSI and incisional hernia formation.

In this study, outcome of patients undergone
polypropylene mesh reinforcement following stoma
closure was measured and compared it in the patients
with conventional stoma closure without mesh
reinforcement. The adequate required sample size was
estimated using the following formula: n = z2pq/d2,
where n=sample size,z=1.96 (considering 0.05 alpha,
95% confidence limits and 80% beta), p = assumed
probability of occurrence or concordance of results, q =
1 —p, and d = marginal error (precision).

Data collected in predesigned form and noted in MS

21

Excel worksheet which was further exported to SPSS
version 20 for statistical analysis. All the categorical
variables were tabulated in frequency and percentage
and continuous variables were summarized in
mean+SD. The Chi-square test was used to compare the
contingency in 2x2 tables and Z test was applied to
compare two independent proportions. The Student’s ¢

test was also used to compare significance between two

independent means.
Results
During  this  study  period, total 86

Ileostomy/colostomy closure were performed. Out of
which 60 patients analysed after follow up, in which 30
were taken as case; where polypropylene mesh was
placed (9 sublay and 21 onlay) and 30 were taken as
control where mesh was not placed after stoma closure.

Patient selection was random and as per chart 1.
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Total 86 (Ileostomy /colostomy) closure performed

1. 22 patients denied for consent

2. 3 patient lost follow up

3. 1 patient died during follow up

Total 60 patients were included in study

O

30 Cases (synthetic mesh placed)

9 Sublay mesh placed

Chart 1. Patient selection chart

30 control (synthetic mesh not placed)

N

21 Onlay mesh placed

Demographics of the included patients was shown in table 1.

Table 1. Demographics of included patients

Demographics Case group n=30(%) Control group n=30(%) (where P value
(where synthetic mesh was synthetic mesh was not placed)
placed)
1. Age, mean (SD) 31.33(11.9) 28.9(8.9) t=0.90; p=0.374
2. Sex Chi square=0.80;
P=0.371
males 21 (70) 24 (80)
females 9 (30) 6 (20)
3. Type of ostomy closure done Chi square = 3.49;
P=0.175
Loop ileostomy 23 (76.6) 28(93.3)
Double barrel ileostomy 5(16.6) 1(3.33)
Colostomy 2 (6.66) 1(3.33)
4. Surgical site infection
On 3¢ POD 2(6.7) 11 (36.7) 7=282; P=0.005
On 7" POD 2 (6.7) 12 (40) 7=3.05; P=0.0023
On 6" Week 1(3.3) 0 7=1.01; P=0.313
5. Wound dehiscence 13.3) 2(6.7) 7=0.59; P=0.554
6. Stoma site incisional hernia( in 0 2(6.7) P=0.492

6 month follow up)
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Our study shows that 2 patients (6.7%) of the case
group had SSI on 3™ POD, 2 (6.7%) on 7 POD, and 1
(3.3%) on the 6" week, while 11 patients (36.7%) of the
control group showed SSI on 3" POD and 12 (40%) on
7% POD. Here, p value is 0.019, showing that SSI was
significantly higher in non-mesh group. Wound
infection was managed by drainage of collection at the
suture site. All these wounds healed by secondary
intention. None of the patients require mesh removal
during the entire study period. Wound infection was
managed by dressings and antibiotics; only 3 out of 60

required secondary suturing of skin.

There is only 1 patient (3.3%) of the case group that
had wound dehiscence while 2 (6.7%) of the control
group had wound dehiscence; Mesh removal was not
required and this difference was insignificant (Z = 0.59;
p=0.554).

2 patients (6.7%) of control group developed stoma
site incisional hernia during 6 months follows up, while
none of the mesh placed patients developed stoma site
incisional hernia (Chi square = 2.07; P = 0.492). During
our follow-up, we found that 3 of the cases and 3 of the
control group, i.e., 6/60 or 10%of the patients developed
midline incisional hernia. None of these patients had a

midline mesh placement in the study group. (Figure 4,5).

Fig5

Fig. 4 and 5. Wound dehiscence in stoma closure without and with mesh placement, respectively.

Discussion

Conventionally, it was thought that placement of a
foreign part in body, i.e., non-absorbable polypropylene
mesh, should be avoided at the site stoma closure due to
fear of surgical site infection (14-15). Biological mesh
reinforcement was preferred where synthetic mesh
supposed to be contraindicated as in contaminated field
(16), but recent studies on use of biological mesh in
contaminated wound has not proven superior to

permanent synthetic mesh in resisting infection (17-19),

23

so they also may require second surgery for incisional
hernia with polypropylene mesh.

When placing prosthetic mesh in a contaminated
wound, most surgeons have fear of complications like
fistula formation, need of mesh removal or need of
prolonged antibiotic treatment (20). With improved
mesh technology and surgical techniques, recent studies
show the reduced incidence of stoma site hernias
without increasing wound complication rates (21-24).

In the last couple of years, studies have shown that

there is no increased risk of mesh-related complications
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or surgical site infection in contaminated surgeries, and
non-absorbable synthetic mesh can be safely placed in
parastomal hernia repair and stoma site reversal; there is
also no significant difference seen in SSI rate (25-28).
Furthermore, non-absorbable synthetic meshes can be
used safely in the settings of elective incisional hernia
repairs where colorectal resection is being performed
parastomal hernia repair and used for strangulated
hernias where resection of non-viable intestine is
required (29-36).

Study by Argudo et al. on onlay partially absorbable
mesh placements for prophylactic abdominal wall
reinforcement after emergency laparotomy, even in the

setting of intra-abdominal sepsis shows decreased

chances of hernia occurrence while maintaining similar
rates of SSI (17.9 v 26.3%) (12). similarly, Two, recent

prospective randomized control trials in which onlay
macroporous polypropylene mesh reinforcement after
colorectal surgery for midline incisional hernia
prevention show decreased hernia rate with similar rates
of SSI between mesh and non-mesh groups (5, 6). No
suitable explanation for this result can be thought of but
this finding found similar results to meta-analysis done
by Jeremy A. Warren in which incidence of superficial
SSI was less with mesh groups than non-mesh group (8
vs 16.4%; P = 0.039) and a midline incisional hernia
found in 45% of the mesh group vs. 4.5% in the non-

mesh group (37).

Table 2. Comparisons between studies done on prophylactic mesh placement in clean contaminated/contaminated

wound
P value
Study Year SSIin SSI in Incisional Incisional (incisional P
g mesh without hernia without ~ hernia with value
1o group mesh group mesh mesh hernia) (SSI)
I Maggiori, et 2015 7% 2% 19% 3% 0.043 0.238
al. (38)
2 Jeremy A. January 2008 to o o o o
Warren (37) June 2015 8% 16.40% 17.20% 1% <0.001 0.039
David Shi
3 HaoLiuetal, JAMUAY2007t0 545, 2.80% 36.10% 6.40% 0.002 0.479
December 2011
(39
4 Argudoetal 2011102014 17.90%  26.30% 33.30% 5.90% 0.001 0.13
5 ACS-NSQIP
(Benlice C, et 2005 To 2010 7.30% 10.50% - - - 0.14
al. (40))
6 Garcia-
UreflaMA 2015 18.90% 33.30% 31.50% 11.30% 0.011 0.12
(4D
7 December 2018 0492
In this study to September 16.6% 40% 6.67% nil ’ 0.019
2020

We placed suction drain to create negative pressure
which promotes healing and decease chances of surgical
site infection rate; negative-pressure wound therapy is
found to be a good option to prevent SSI (42).

In a previous study on placement of synthetic
polypropylene mesh in strangulated hernia (inguinal,
ventral or femoral) repair in emergency settings also

shows promising results, where we can safely use
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synthetic mesh without increased risk of SSI or mesh
being contaminated (43).

Our results show that the use of a polypropylene
mesh in the contaminated wound of ileostomy or
colostomy closure with suction drain is associated with
acceptable morbidity and also decreased wound
infection rate. It can be considered safe, as the wound

infection could be managed in all our cases with
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conservative management and in none of the cases a
mesh removal was required. We did not encounter any
incident of anastomosis leak. If such a leak occurs,
treatment would be based on the principles of managing
any enterocutaneous fistula. Preventing a patient from
hernia, co

having stoma closure site incisional

morbidities associated with it, and resurgical
intervention can give a better quality of life and decrease
burden of disease. This operation could be done safely
in a single sitting with synthetic mesh placement without
having fear of mesh being contaminated and increased
SSI. Our results suggest that the use of macroporous
polypropylene mesh for reinforcement of stoma closure
site is effective, safe, with acceptable morbidity, and
with good short-term results. If not used routinely for all
patients, it can be safely used in those patients where
closure is under tension or who are at high risk of
developing incisional hernia. However larger study
group with randomization and longer follow-up is

required.
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