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Background: Paraumbilical hernia is a common ventral abdominal wall defect 
frequently managed by mesh repair to reduce recurrence rates. Despite its 
advantages, mesh implantation may predispose patients to early postoperative 
complications. This study aimed to determine the frequency of postoperative 
complications following mesh repair in patients with paraumbilical hernia. Methods: 
This is a cross-sectional descriptive study, which was carried out at the Department 
of Surgery, Lady Reading Hospital, Peshawar, between 2 December 2024 and 2 May 
2025. One hundred and twenty patient’s anesthetics for elective open mesh repair 
were included in the study population based on non-probability sequential sampling 
between 18 and 65 years. Patients that were incarcerated or had their hernias 
strangled and those that were undergoing active infection were locked out. In all 
cases, polypropylene mesh was positioned in the sublay position. The 15 days 
evaluation period included the postoperative complications such as wound infection, 
seroma, and hematoma. The data were examined with SPSS version 21, and there 
was the stratification in order to detect relations to demographic and clinical 
variables. Results: The average age was 41.8 +11.6 years and 56.7% of the patients 
were females. The general incidence of postoperative complications was 17.5 
percent. The most frequent complication was wound infection (8.3%), then seroma 
(5.8%) and hematoma (3.3%). Diabetes mellitus (p = 0.03) and smoking status (p = 
0.04) had significant associations with complications whereas age, gender, BMI, and 
hypertension did not have significant association with complications. Conclusion: 
Mesh repair of paraumbilical hernia showed a satisfactory initial morbidity. Surgical 
outcomes can be further enhanced by optimization of modifiable risk factors like 
diabetes and smoking. 
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INTRODUCTION 
Abdominal wall hernias are major constituents of general 
practice surgical practice in all countries and generate an 
enormous amount of morbidity in a variety of populations 
[1, 2, 3]. The hernia can be considered as the bulge of the 
intra-abdominal or preperitoneal contents via the lapse of 
the musculofascial layers of the abdominal wall [4, 5]. Of 
all the abdominal wall hernias, umbilical and 
paraumbilical hernias comprise about 6-14% of all cases 
of abdominal wall hernias in adults, second to inguinal 
hernias in occurrence. According to the European Hernia 
Society, umbilical hernias are hernias of the abdominal 
wall of the ventral in the range of 3 cm above and 3 cm 
below the umbilicus [6, 7]. A related entity is paraumbilical 
hernia, which are adjacent to rather than through the 
umbilical ring, usually defects that come about through 
gradual weakening of the linea alba. 

The paraumbilical hernias are more commonly seen in 
adults, especially in women and patients who have 
predisposing factors like obesity, multiparty, recurrent 
cough and ascites and conditions that are known to elevate 
the intra-abdominal pressure [8]. Physiologically, patients 
normally exhibit a periumbilical protrusion with 
discomfort or pain, which can aggravate as a result of 
physical activity [9, 10]. Despite some hernias being 
asymptomatic in the long term, paraumbilical hernias have 
a relatively high risk of complications in the form of 
irreducibility, obstruction, strangulation, skin rupture, 
and, in rare cases, spontaneous rupture; the risk of 
complications is higher than that of other ventral hernias. 
Elective surgical repair is thus as a rule advised in 
symptomatic patients to help avoid life threatening 
sequelae. 

Surgical treatment of paraumbilical hernia has developed 
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significantly over the last decades. The use of mesh-based 
procedures has replaced most instances of traditional 
primary suture repair, which was the primary way of 
treatment, due to unacceptable high recurrence rates of 
tissue approximation alone [11]. Prosthetic mesh has 
transformed the concept of the abdominal wall 
reconstruction by re-enforcement of the fascial defect and 
evenly spreading tension over the abdominal wall repair 
site [12, 13]. Various randomized trials and meta-analyses 
have revealed that mesh repair has a significant decrease 
in recurrence relative to suture repair in both ventrally 
situated and umbilical hernia [14, 15, 16]. Consequently, 
the use of mesh reinforcement has become the new 
standard of care in the majority of adult patients with 
paraumbilical hernia, especially where the defect is over 1-
2 cm [17, 18]. 
Mesh implantation presents its own challenges despite 
being obvious benefits that would help decrease 
recurrence. Placement of foreign body in the surgical field 
can predispose to postoperative complications, the most 
common of them being surgical site infection (SSI), 
seroma, hematoma, chronic pain and in extreme cases 
mesh rejection or fistula formation. Surgical site infection 
is the most important of them, and it can lead to extended 
treatment with antibiotics, re-surgery, or removal of mesh, 
undermining patient outcomes and raising healthcare 
expenses [19, 20]. The rate of early postoperative 
complications reported with mesh repair of umbilical and 
paraumbilical hernias has been different between studies; 
the wound infection rates ranged between 5 to 10 percent, 
seroma 5-20 percent and hematoma rates are generally 
less than 5 percent [21]. This variability in the reported 
outcomes can be explained by differences in the patient 
selection, comorbid burden, type of surgical technique, 
type of mesh, and perioperative regimes. 
Notably, demographic variations affecting patients 
including diabetes mellitus, obesity, smoking, as well as 
high blood pressure have also been identified as possible 
moderators of postoperative morbidity. The compromised 
glycemic control and microvascular damage induced by 
nicotine are specifically related to the delayed wound 
healing and the additional vulnerability to infection. Thus, 
it is critical to know the local occurrence and pattern of 
postoperative complications, and the related risk factors 
to optimize the perioperative management and improve 
surgical practice [22]. 
Even though the international literature offers a lot of 
evidence on the outcome of mesh repair in ventral hernias, 
the information on low- and middle-income countries is 
still scarce. Variations in the patient demographics, 
availability of the resources, the practices in the infection 
control, and the follow-up systems can affect the 
complication rates in such settings. Published data with 
specific references to early postoperative complications 
after mesh repair of paraumbilical mesh hernia are 
considered rare in Pakistan. Producing context-specific 
evidence is essential in benchmarking institutional results, 
quality improvement efforts, and in clinical decision-
making. 
Thus, the given study was conducted to identify the 
prevalence of early postoperative complications: wound 
infection, seroma, and hematoma, after mesh repair in 

patients with paraumbilical hernia in one of the tertiary 
care hospitals. This study will advance the existing 
literature by critically examining the results of early 
surgical procedures to make a contribution toward the 
field and offer clinically significant advice to improve 
patient safety and the surgical efficacy of the management 
of paraumbilical hernia. 
 

METHODOLOGY 
The study was a descriptive cross-sectional study carried 
out at the Department of Surgery, Lady reading Hospital, 
Peshawar, between 2 December 2024 and 2 May 2025. 
This study was to be done to identify the rate of occurrence 
of post-operative complications after the mesh repair 
among patients who were diagnosed in paraumbilical 
hernia. 
The WHO sample size calculator was used to compute a 
sample size of 120 patients considering a predicted rate of 
hematoma after mesh repair of 3.5 percent, a 95 percent 
confidence limit, and an absolute precision of 3.3 percent. 
Non-probability consecutive sampling was used to recruit 
patients. Participants were adult patients of either sex, 
aged 18–65 years, diagnosed with paraumbilical hernia 
based on clinical examination (a visible hernia around the 
umbilicus accompanied by a pain score greater than 3 on 
the Visual Analog Scale, particularly during physical 
activity). The patients who reported incarcerated or 
strangulated hernia, active infection, morbid obesity, or 
dermatitis at the hernia area were not included in the 
study. 
Written informed consent was obtained, and demographic 
data, such as age, gender, body mass index (BMI), 
profession, education, status, residence, and 
socioeconomic status were obtained. Clinical variables 
that included smoking status and comorbidity (diabetes 
mellitus and hypertension) were also recorded. Elective 
open mesh repair was performed on all registered 
patients. The hernia sac was located and removed in 
regular aseptic conditions. The sublay was positioned in 
between the defect with a polypropylene mesh, with a 3-4 
cm protrusion around the hernia margins. A mesh was 
attached to healthy tissue around the umbilicus using non-
absorbable polypropylene sutures and the umbilicus 
attached to the underlying fascia. Each of the procedures 
was conducted under a consultant surgeon who had been 
in the field not less than five years after the completion of 
the fellowship experience to guide procedure uniformity. 
The measurement of the post-operative complications was 
made within 15 days of operation. Clinical definition of 
wound infection: the patient had erythema, edema, pain 
(VAS >3), and discharge was purulent or foul-smelling. 
Seroma was diagnosed by swelling, palpable: fluctuant 
mass or pain on the surgical site, which is proved by 
careful palpation, which proved that there is an 
accumulation of fluid. Hematoma was detected through 
local pain (vascular activity score (VAS) 3 or more), edema, 
tenderness, skin color change, and tense or fluctuant 
swelling based on the accumulation of blood. All the 
postoperative measurements were undertaken with the 
help of a standardized proforma, which was designed to 
collect data in a standardised way. 
The information was inputted and processed in SPSS 



Copyright © 2025. IJBR Published by Indus Publishers 
This work is licensed under a Creative Commons Attribution 4.0 International License. 

 
 

 

Page | 1552  

Frequency of Post-Operative Complications of Mesh Repair… Ihsan Z et al., 

IJBR   Vol. 3   Issue. 7   2025 

version 21. The Shapiro-Wilk test was used to test whether 
the continuous variables were normally distributed. The 
summary of continuous variables (age, BMI, length of stay 
in the hospital, etc.) was performed as either mean + 
standard deviation or median with standard interquartile 
range depending on the application. Categorical variables 
(gender, smoking status, comorbidities, and post-
operative complications (wound infection, seroma and 
hematoma)) were reported in the form of frequencies and 
percentages. The stratification of post-surgical 
complications was conducted according to age, gender, 
BMI, length of stay, smoking, diabetes, hypertension, 
occupation, education level, housing, and socioeconomic 
status with the aim of identifying the possible effect 
modifiers. The chi-square test was used to conduct post-
stratification comparisons with Fisher’s exact test where 
necessary with a p-value of less than or equal to 0.05 as the 
threshold that can be regarded as statistically significant. 
 

RESULTS 
They included 120 patients who experienced elective 
mesh repair of paraumbilical hernia in the final analysis. 
The participants mean age was 41.8 +11.6 years (Min. 19, 
Max. 65 years). Most of the patients were women (n = 68, 
56.7%). The mean BMI was 27.4 ± 3.9 kg/m². The 
proportion of smokers was 26.7 (32 patients). There were 
28 (23.3) and 34 (28.3) patients with diabetes mellitus and 
hypertension, respectively. The median length of stay in 
hospital was 3 days (IQR: 2-4 days). 
Post-operative complications were found in 21 patients 
(17.5% within 15 days of follow-up). The most common 
complication was wound infection (n = 10, 8.3%), seroma 
(n = 7, 5.8%), and hematoma (n = 4, 3.3%). They had no 
mortality over the period. 

Table 1 
Baseline Demographic and Clinical Characteristics (n = 120) 

Variable Value 

Age (years), mean ± SD 41.8 ± 11.6 

BMI (kg/m²), mean ± SD 27.4 ± 3.9 

Hospital stay (days), median (IQR) 3 (2–4) 

Gender 
Male 52 (43.3%) 

Female 68 (56.7%) 

Smoking Status 
Smoker 32 (26.7%) 

Non-smoker 88 (73.3%) 

Diabetes Mellitus 
Yes 28 (23.3%) 

No 92 (76.7%) 

Hypertension 
Yes 34 (28.3%) 

No 86 (71.7%) 

Table 2 
Frequency of Post-Operative Complications (n = 120) 

Complication Frequency (n) Percentage (%) 

Wound Infection 10 8.3% 

Seroma 7 5.8% 

Hematoma 4 3.3% 

Any Complication 21 17.5% 

No Complication 99 82.5% 

 
Figure 1 

 

The stratification analysis showed that diabetic patients 
(p=0.03) and smokers (p = 0.04) had more post-operative 
complications. We did not find any statistically significant 
correlation with respect to age group, gender, BMI 
category, and hypertension (p > 0.05). 

Table 3 
Stratification of Post-Operative Complications by Selected 
Variables 

Variable 
Complication 
Present n (%) 

Complication 
Absent n (%) 

p-
value 

Gender 
Male (n=52) 8 (15.4%) 44 (84.6%) 0.62 

Female (n=68) 13 (19.1%) 55 (80.9%)  

Smoking 
Smoker (n=32) 10 (31.3%) 22 (68.7%) 0.04* 

Non-smoker (n=88) 11 (12.5%) 77 (87.5%)  

Diabetes 
Mellitus 

Yes (n=28) 9 (32.1%) 19 (67.9%) 0.03* 

No (n=92) 12 (13.0%) 80 (87.0%)  

*Statistically significant at p ≤ 0.05 

On balancing, mesh repair of paraumbilical hernia was 
linked to a comparatively very low rate of early post-
operative complications, independent of the wound 
infection which was the most widely encountered adverse 
outcome. 
 

DISCUSSION 
The total rate of complications during 15 days was 17.5 
with wound infection being the most common (8.3), then 
seroma (5.8) and hematoma (3.3). The results support the 
idea that in spite of a standardized and well-accepted mesh 
repair option as a method of ventral hernia repair [113], 
early postoperative morbidity remains a clinically 
significant issue, especially in patients that are exposed to 
modifiable risk factors. 
Compared to the previously reported rate of wound 
infection, the observed percentage (8.3) is within the 
boundaries of 5 to 10 percentage in the elective 
circumstances contexts of ventral and paraumbilical 
hernia repair [18,21]. The implantation of the prosthetic 
mesh though considerably lowering recurrence rates as 
compared to suture repair [11,18], will raise a foreign 
body which fosters bacterial colonization and infection of 

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

0

20

40

60

80

100

120

Wound
Infection

Seroma Hematoma Any
Complication

No
Complication

Frequency of Post-Operative Complications (n = 120)

Frequency (n) Percentage (%)



Copyright © 2025. IJBR Published by Indus Publishers 
This work is licensed under a Creative Commons Attribution 4.0 International License. 

 
 

 

Page | 1553  

 Frequency of Post-Operative Complications of Mesh Repair… Ihsan Z et al., 

IJBR   Vol. 3   Issue. 7   2025 

the surgical site [1,4,9]. Our results support the fact that 
careful surgical performance, aseptic measures and 
proper optimization of patients before surgery is crucial 
[16,20]. In environments with resource constraints, where 
perioperative practices variability can occur, particularly, 
it is essential to have standardised infection prevention 
strategies [16,17,20]. 
The formation of seroma, which was found in 5.8% of 
patients, is also a known sequela of mesh-based abdominal 
wall reconstruction [9,10,21]. Seroma pathophysiology is 
a multifactorial process, which includes the formation of 
dead spaces, disruptive effects of lymphatic, and an 
inflammatory reaction to prosthetic material [8,9]. Even 
though majority of the seromas are self-limiting, their 
presence can slow the healing process, raise patient visits 
and in certain instances predispose to secondary infection. 
The relatively low seroma rate in this group can be due to 
the sufficiency of mesh overlap (3 to 4 cm over margins of 
defects) and the care applied to the tissues during their 
dissection and removal of the sac [10,21]. 
The occurrence of hematoma was 3.3%, which is very 
similar to the rates observed in the modern literature 
[18,23]. The development of hematoma is usually 
connected with poor hemostasis, coagulopathy, or high-
pressure in the abdomen after surgery. Considering that all 
the operations have been executed under the supervision 
of consultants using standardized operative procedure, 
the low hematoma rate indicates that the intraoperative 
hemostatic control has been effective. However, close 
observation in the postoperative period is still necessary, 
especially in patients with comorbidities or in patients 
taking antiplatelet therapy [22]. 
One of the key results of the research was that there was 
statistically significant association between postoperative 
complications and modifiable risk factors, namely diabetes 
mellitus and smoking. The rate of complications was 
higher among diabetes patients, probably due to poor 
wound healing, microvascular damage, and dysfunctional 
immune reaction [16,19,20]. On the same note, smoking 
has been known to impair tissue oxygenation and collagen 
synthesis thus predisposing to wound infection and 
delayed healing [16,17]. These observations highlight the 
need to have preoperative risk stratification and 
optimization through glycemic control and smoking 
cessation counseling as part of perioperative management 
[16,17,20]. 

Conversely, the cooperation between complications and 
age, gender, BMI or hypertension did not show any 
statistically significant association. Although obesity is 
mentioned as a risk factor of wound-related morbidity in 
abdominal wall surgery [5,16], the lack of any significant 
association in this cohort might be attributed to the 
exclusion of morbidly obese clients and rather moderate 
mean BMI. This demonstrates the need to have clear 
eligibility criteria when comparing complication profiles 
in different studies [5,21]. 
The overall results of this research study indicate that 
polypropylene mesh repair can be used to continue 
repairing paraumbilical hernia, and has an acceptable 
early complication profile in a tertiary care environment 
[9,11–13,21]. Nonetheless, the fact that the surgical site 
complication rates cannot be neglected implies the 
necessity of continuous quality improvement efforts, the 
development of consistent perioperative practices, and 
specific risk reduction measures [16,17,20]. Prospective, 
multicenter, longer-term follow-up studies are desirable 
in the future to provide insight into long-term outcomes, 
such as recurrence rates and mesh-related chronic 
morbidity, and, thereby, help to offer a more sufficient 
account of the safety/efficacy of mesh-based repair in this 
patient group [12,13,21]. 
 

CONCLUSION  
Mesh patch is another safe and successful method of 
surgical management of paraumbilical hernia that has a 
relatively low count of early postoperative complications 
in this study. The most frequent adverse event was wound 
infection, then seroma, and hematoma and no mortality 
was reported. The results emphasize the important role of 
personal risk assumptions, especially diabetes mellitus 
and smoking, on postoperative morbidity. The findings 
highlight the necessity of a meticulous selection of 
patients, strict aseptic practices, and extensive 
preoperative optimization, such as glycemic management 
and smoking termination interventions. The demographic 
factors, age, gender, BMI, and hypertension did not 
significantly relate with complications, but continuous 
close observation in perioperative care is necessary. 
Multicentric study involving long-term follow-up is 
suggested in the future to assess long-term outcomes, 
recurrence, and mesh related complications so that the 
surgery management guidelines can be further optimized.
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