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Avrticle Type ABSTRACT

Research Paper Background and Objective: The method of repair in complicated ventral hernia at emergency setting
imposes a great challenge to the surgeon worldwide. Using polypropylene mesh is very challenging
because of the great concern about risks of complications. This study was conducted to determine the
safety and efficiency of polyproline mesh in complicated emergency ventral hernia.

Methods: This prospective study was conducted on 60 patients with complicated abdominal hernia
who required emergency surgery (obstructed and or strangulated). The cases were divided based on
the type of repair into two groups: prosthetic mesh repair and suture repair. Patients were followed up
for a median of 14.2 months after operation during which surgical infection, seroma formation and
recurrence rate were evaluated in both groups.

Findings: The common type of hernia encountered in this research was paraumbilical hernia
compromising 80% (48 patients) of the total patients followed by recurrent paraumbilical hernia

Received: (11.66%). Superficial surgical infection and seroma developed in 15.38% (4 patients) in the mesh

group and in 8.82% (3 patients) in the suture repair group with no significant differences. The

recurrence rate was 8 people (23.52%) in the suture group and 2 people (7.69%) in the mesh group;
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Introduction

Hernias of the anterior abdominal wall, known as ventral hernias, occur when there are defects in the
fascia and muscle of the abdominal wall, allowing intra-abdominal or preperitoneal contents to protrude (1).
Emergency surgery is often necessary for many abdominal hernias, but these processes can be linked by a
poor prognosis and a high ratio of postoperative complications (2). Multiple studies have demonstrated the
significant benefits of using mesh in elective hernia repairs, where infection is unusual (3). Mesh application
is user-friendly, needs less complication ratios, and clearly decreases the risk of recurrence. However, there
is limited research on the outcomes of mesh use in emergency settings, as the surgical field is usually
contaminated due to bowel involvement (4, 5).

The choice of repair technique depends on the degree of surgical field contamination, the hernia size,
and the surgeon's performance. The microbial flora typically consists of a mix of aerobic and anaercobic
bacteria that resemble the normal microflora of the gastrointestinal (GI) tract and were the common
pathogens (6). Macroporous mesh with large pores (>1 mm) have been shown to facilitate the infiltration
of macrophages, fibroblasts, and collagen fibers, which contribute to the formation of new connective tissue.
This integration of the prosthesis with the body helps prevent bacterial colonization and provides protection
against infection. Large pores also allow easy infiltration of immune cells, further enhancing the body's
defense mechanisms (7).

While there is abundant literature supporting the use of prosthetic mesh in clean surgical fields, the
utilization of these materials in clean-contaminated or contaminated settings was rarely defined (8). Many
experts say that permanent prosthetic materials are not suitable for cases with gross contamination in hernia
repair, such as emergency presentations, due to the risk of infection (9).

The current study aims to assess the safety and efficiency of using prosthetic mesh in the repair of
complicated ventral hernias in emergency situations.

Methods

The Study Population: This prospective investigation was performed at Al-Imamain Al-Kadhumain
Medical City in Baghdad, from October 2016 to October 2020 under ethical code of Al-IMC-2022-345. The
research involved 60 cases presented to the emergency department with complicated ventral hernia and
required immediate surgery within 4-6 hours of presentation. These patients experienced various symptoms
related to their ventral hernias, ranging from acute abdominal pain to vomiting and absolute constipation,
with the hernia being irreducible manually. The cases of the study had an ASA score of I-I1. Exclusion
criteria for the study were cases with poorly controlled type 1 or type 2 diabetes, cases with a BMI more
than 36 kg/m?, patients on steroids, patients with ascites, asthma, or chronic obstructive pulmonary disease
(COPD), cases requiring colonic resection, and patients with hernia defects less than 2 cm or greater than 6
cm. All cases signed and confirm before investigation, and the research was confirmed by the Iragi Council
of Medical Specializations.

Preoperative preparation: Prior to the operation, all enrolled patients underwent a clinical examination.
The study recorded demographic data such as sex, age, co-morbidities, BMI, and the specific complications
associated with the hernias. Routine laboratory investigations, electrocardiograms (ECGs), and in some
cases, abdominal radiographs in both the erect and supine positions, as well as abdominal ultrasonography,
were performed to assess the viability of the hernia contents.

Journal of Babol University of Medical Sciences, 2024; 26: e41


http://dx.doi.org/10.22088/jbums.26.1.41

[ DOI: 10.22088/jbums.26.1.41 ]

Assessment of the Effectiveness and Security of Emergency Abdominal Wall Hernia .../ N. K. Khiro, et al 3

The preoperative management protocol included the following: patients were instructed to refrain from
eating or drinking (nil by mouth), a nasogastric tube was used if necessary, fluid therapy was administered,
and prophylactic intravenous antibiotics were given one hour prior to surgery.

Operative technique: The surgeries were performed with the patients in the supine position under general
anaesthesia. A surgical incision was made in the area where the hernia bulge was located, and in cases of
recurrent or incisional hernias, any previous scars were removed. The hernial sac was carefully dissected,
with the suctioning of any fluids present in it. For strangulated hernias, the hernia defect was widened to
release adhesions and relieve any constriction among the inner and the surrounding area. The viability of
the hernia sac contents was assessed, and if any bowel was suspected to be compromised, it was covered
with warm wet towels for 5-10 minutes. If gangrenous contents were found, the affected portion of the
bowel was resected. Flaps were raised via separating the subcutaneous tissue from the anterior rectus sheath.
The surgical sites were irrigated with a 10% povidone iodine solution for one minute to disinfect the tissue,
followed by a generous amount of warm normal saline solution (0.9%) to thoroughly wash out any
remaining infection. The specific technique for hernia repair was determined through discussions with the
surgeon on call.

The Study Groups: The patient population was divided into two groups according to the closure method
of the hernia defect and the surgeon's performance:

Group A consisted of 26 patients who underwent mesh repair using wide pore polypropylene. The
lightweight polypropylene mesh was secured to the anterior rectus sheath using interrupted non-absorbable
polypropylene sutures that passed over the muscle of rectus. Prior to this, the layers on the right side of
rectus sheath were sutured from both sides by sewing thread (Figure 1). The mesh extended 4-5 cm on each
side, and the Onlay technique was employed for mesh repair in all patients. The skin was closed through a
subcutaneous 18 Fr suction drain.

Figure 1. lllustrating the attachment of the wide pore lightweight polypropylene mesh to the
anterior rectus sheath

Group B consisted of 34 patients who underwent Darn suture repair. Following irrigation of the
subcutaneous tissue at the surgical places, the two rectus muscles were sutured together using a continuous
non-absorbable suture (Darn repair), which was further reinforced with additional continuous non-
absorbable sutures. The skin was closed through a subcutaneous 18 Fr suction drain.
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We asked patients to start ambulation with the support of a well-designed abdominal binder. Drains were
removed when the drainage became minimal, typically within 3-7 days, and when the discharge was serous
and less than 50 ml within a 24-hour period. In the final stage of hospital discharge, patients were
recommended not to bear heavy things and advised to seek immediate medical attention for the prompt
treatment of constipation and cough. Follow-up appointments were scheduled at the outpatient clinic on a
weekly basis during the 30 days after discharge and then every 3 months during the first year.

The duration of follow-up ranged from 6 months to 2 years, with a median follow-up period of 14.2
months. During each visit, potential complications were assessed, including:

1. Surgical site infection (SSI): This included superficial and/or deep infections characterized by purulent
discharge, collection, redness at the operation site, cellulitis, wound dehiscence, and fever with increased
white blood cell count. Patients who developed SSI after mesh repair were readmitted, and appropriate
antibiotics were administered based on culture results. Local dressings were also applied. In cases where
conservative management failed, deep collections were drained, wounds were irrigated, and frequent
dressings were performed. Secondary suturing (delayed primary closure) was done after two weeks.

2. Seroma: This referred to the collection of sterile serous fluid in the surgical field after drain removal.
Abdominal wall ultrasonography was performed if there was any swelling in the operative area. Seromas
were aspirated in the outpatient clinic under aseptic conditions, guided by ultrasonography, using a 50 ml
sterile syringe.

3. Hernia recurrence: Expressed as the reappearance of a ventral hernia at previous repair, this was
confirmed by abdominal ultrasonography and/or CT scan, taking into account the cases report and clinical
data during the follow-up determined time.

SPSS software version 20 was used to Statistical investigation. Variables were written as mean and
standard deviation and independent t-tests. Dependent factors were written and tested employing the
Chi-square method. A p-value of 0.05 or less was regarded as significant.

Results

Profile of patients: The mean age of the cases in mesh group was 49.72+6.18 years which did not differ
significantly from that of suture group (51.92.£7.31). Males represented about two third of cases in both
groups with no significant difference. The mean BMI in mesh and suture group was 27.9+6.1kg/m2 and
26.4+5.8 kg/m2, respectively with no significant difference. Although suture group had higher frequency of
ASA 11 than mesh group (52.63% vs. 38.46%), the difference was not significant (Table 1).

Table 1. Profile of patients

Variables Mesh (n=26) Suture (n=34) p-value
MeanzSD or Number(%) MeanSD or Number(%)
Age (years) 49.72+6.18 51.92+7.31 0.391
Range 20-76 (23-72) '
Gender
Male 17(65.38) 21(61.76) 0.794
Female 9(34.62) 13(38.24) '
BMI (kg/m?) 27.946.1 26.4+5.8 0.608
Range 22.9-36.4 21.7-35.8 '
ASA score
I 16(61.54) 14(38.89) 0.192
I 10(38.46) 20(52.63) '
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Clinical Profile of the Cases: The main part of cases in mesh and suture group had PUH (76.29% and
82.35%). Recurrent PUH was reported in 11.53% and 11.76% of the patients, respectively. Statistically,
there is no significant variation between the two groups in types of hernia.

In group A, the majority of indication of surgery was obstructed hernia found in 19 patients (73.08%),
while strangulated bowel was seen in 11 patients (42.31%); 9 of whom (81.82%) underwent bowel resection.
In group B, small bowel obstruction was found in 23 patients (67.64%), while the strangulated bowel was
seen in 9 patients (26.47%) in which 8 patients of them required bowel resection with no significant
difference.

The omentum was strangulated in one case in group A (3.84%) and in two cases in group B (5.88%)
with no significant difference (Table 2).

Table 2. Operative characteristics of the cases
Mesh (n=26) Suture (n=34) Total (n=60)

Variables Number(%)  Number(%)  Number(%) p-value
Types of hernia
PUH 20(76.92) 28(82.35) 48(80)

Recurrent PUH 3(11.53) 4(11.76) 7(11.66) 0.962
Incisional 2(7.69) 2(5.88) 4(6.66) '
Epigastric 1(3.84) 0(0) 1(1.66)

Obstructed bowel
No 7(26.92) 11(32.35) 18(30) 0.779
Yes 19(73.08) 23(67.65) 42(70) '
Strangulated bowel
No 15(57.69) 25(73.53) 40(66.67) 0.764
Yes 11(42.31) 9(26.47) 20(33.33) '
Resection of strangulated hernia
No 2(18.18) 1(11.11) 3(15) 0.881
Yes 9(81.82) 8(88.89) 17(85) '
Strangulated omentum
No 25(96.15) 32(94.11) 57(95) 0.626
Yes 1(3.84) 2(5.88) 3(5) '

PUH: Para-umbilical hernia

Postoperative Complications: It is worth mentioning that all patients in both groups had a successful
surgery without any notable intraoperative complications. Postoperative complications are listed in table 3.
In group A; 4 patients (15.38%) out of 26 developed SSI of whom one patient had deep SSI treated with
open drainage, while the other three patients had SSI and treated with antibiotics. In group B: 3 patients
(8.82%) out of 34 patients developed SSI of whom only one patient had deep SSI and two patients had
superficial SSI. Those patients were treated in similar pattern as in group A.

Seroma incidence is more common in mesh group than suturing group (15.38% (4 cases) vs. 8.82% (3
patients)) with no significant difference. Patients who developed seroma in either group were treated
antibiotics and aspiration in the outpatient clinic by utilizing a 50ml sterile syringe under aseptic technique
with the guidance of ultrasound.
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In contrast, the recurrence rate was almost three times higher in suture repair (23.52% (8 patients) vs.
7.69% (2 patients)); however, Fisher exact test revealed no significant difference between the two groups.
Interestingly, no patient required postoperative intensive care unit (ICU) or respiratory care unit (RCU)
admission after surgery.

Table 3. Postoperative complications
Mesh (n=26)  Suture (n=34)

Variables Number (%) Number (%) p-value
Surgical site infection
Total 4(15.38) 3(8.82)
Superficial 3(11.54) 2(5.88) 0.454
Deep 1(3.85) 1(2.94)
Seroma 4(15.38) 3(8.82) 0.454
Recurrence 2(7.69) 8(23.52) 0.163
Total 10(38.46) 14(41.18) 0.832

Discussion

Numerous studies conducted worldwide have shown widespread approval of mesh repair, as infection is
uncommon and the use of mesh significantly reduces the recurrence ratio (10). However, there is limited
research on the mesh outcome application in emergency situations where the surgical field is often
contaminated due to bowel involvement. In the present study, both the mesh repair and suture repair groups
had similar patient demographics and hernia features, which helps reduce the potential for selection based
on linked with prospective investigations. A notable finding in this study was the nonsignificant variation
between mesh and suture repair groups in terms of the incidence of deep and superficial surgical site
infections (SSI). This finding is consistent with many previous studies. Emile et al. (11) conducted a research
with 122 cases to study the outcomes of strangulated ventral hernias. More than half of the patients
underwent Onlay mesh repair, while the rest underwent suture repair (54% and 46%, respectively). The rate
of SSI was 7.5% and 5.3% in the mesh and suture groups, respectively, with no significant difference.
Similar results were obtained in other studies (8, 12-16). However, a retrospective research of 23 cases who
underwent emergency hernia repair with intestinal resection reported a nonsignificant higher rate of wound
infection in the suture group (35%) compared to the mesh group (22%) (17). The relatively low infection
rate in the mesh group can be attributed to the fact that polypropylene meshes, commonly used in these
procedures, have properties that make them ideal for contaminated or clean-contaminated surgical fields
(e.g., obstructed or strangulated hernias). These meshes are composed of monofilamentous structures with
wide pores (70 microns) that allow immune cells and antibiotics to infiltrate while providing contact
between bacteria (1-micron diameter) and the immune system cells (granulocytes and macrophages) that
measure 7-11 microns in radius (17-19).

In the present study, the development of seroma was more frequent in the mesh group
(15.38%) compared to the suture group (8.82%). These results are consistent with an Egyptian study by
Abd El-Kader et al. (13), which reported a seroma frequency of 6.7% in both the mesh and suture repair
groups. However, another study reported a higher rate of seroma in the mesh group (22.7%) compared to
the suture repair group (7.1%), although the variation was not significant (11).
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One of the most significant findings in this study was that the mesh repair group had a lower recurrence
rate than the suture repair group. The nonsignificant difference observed in this study may be attributed to
the relatively small sample size. Similar findings have been reported in several other studies worldwide.
Abdel-Baki et al. (20) conducted a prospective randomized study involving 42 patients and compared the
utility of prosthetic mesh with suture repair in the emergency control of ventral hernias. Cases are observed
in 11-21 months, and no recurrences are reported in the mesh group, while the suture group has a recurrence
rate of 19%, which was statistically significant. A meta-analysis (21), which included 13 articles with a total
of 1790 patients, also reported that mesh repair clearly decreased the recurrence rate without a significant
variation in postoperative complications for the repair of ventral hernias. Several other studies have
indicated similar findings (22, 23).

The application of prosthetic mesh in the repair of emergent complicated ventral abdominal wall hernia
is possible and safe. Regarding the acceptable risk of Surgical Site Infection, manageable seromas and
reducing recurrent rate, to reduce the hazard of seroma in either method, the study recommends dissection,
accurate homeostasis, slight use of diathermy, use of pressure dressing with a binder for 4-6 weeks and
placement of subcutaneous drains with avoiding of premature removal.
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