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ABSTRACT

Background: Para-umbilical hernias, a part of the ventral hernias group, are identified close
to or right of the umbilicus. Objective: To compare open and laparoscopic surgery with mesh
by analyzing differences in complication rates, efficacy, and recurrence in handling para-
umbilical hernias.

Methods: This retrospective study was conducted at Al-Yarmouk Teaching Hospital and
Al Arabi Privet Hospital in Baghdad, Irag, on 40 patients with umbilical hernias. Forty
patients were divided into two groups: 20 treated with open surgery and 20 treated with
laparoscopic mesh tissue repair.

Results: The open procedure group consisted of more males than the laparoscopic group,
which had more females. There was no significant difference between the two groups
in terms of BMI. The medical history of the patients was the same, where they had
hypertension 60 percent of the time and had laparoscopic repair 50% of the time. The
incidence of diabetes mellitus, cardiovascular attack, renal failure, or hypothyroidism was not
considerably different between the two groups. Of those in the open procedure group, 10%
had multiple sclerosis, equalling 5% of the laparoscopic group; thus, there was no significant
difference. Seventy% of the patients in the open procedure group had no postoperative
complications, and only 25% in the laparoscopy group had no postoperative complications.
There were differences in perioperative characteristics; however, the overall operative time
was longer in the open group. However, the open procedure group had a higher rate of
wound infection. The recurrence rates approached statistical significance at 20% for the
open procedures and 10% for the laparoscopic procedures. Thus, the effectiveness of
conversion in the two groups did not vary.

Conclusion: Concerning the post-surgery effects, such as infection and hematoma, there is
a clear indication that patients who undergo laparoscopic paraumbilical hernia repair
procedures recover much faster than those who undergo an open procedure. Furthermore,
most patients with para-umbilical hernia treated with hematoma and seroma are treated
with aspiration. The current study and review results support the general premise that laparo-
scopic surgery may be superior to open surgery in minimizing complications and enhancing
recovery, making it the best option for para-umbilical hernia repair. Predictive models must
be further investigated to increase their reliability and update the surgical recommendations.
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INTRODUCTION

Para-umbilical hernias, part of the ventral hernias
group identified close or right on the umbilicus,
accounted for approximately 10% of all abdominal
hernias (1). These hernias are common in children
and young adults, although they spontaneously close
in the early years of life (2-4).

Many surgical approaches for treating umbilical
hernias range from anatomic sutures to prosthetic
meshes at different sites, such as inlay, inlay, and
replacement sites (5). Of these options, mesh
augments have displayed insignificant promise for
lowering these rates in suture-based repairs, where
recurrence can range from 19-54% (6,7).

Managing para-umbilical hernias in adults has been a
subject of changing practice throughout the past 100
years, using several techniques to minimize recurrence
and enhance the patient's quality of life (8). Mayo repair,
developed by James Mayo in 1901, is classified under the
classical repair technique whereby the fascial layer is
joined by a double-breasted suture (9-11).

Although improvements have been made in
laparoscopic skills and methods of open mesh repair
for para-umbilical hernias, the exact applicability of
laparoscopic repair remains contentious (12). The
conservative laparoscopic technique, known as
laparoscopic intraperitoneal onlay mesh (IPOM)
repair, has been used for ventral hernia management,
but its effectiveness and safety in managing umbilical
hernias have not been adequately researched. While
many studies have compared the results of open and
laparoscopic repair for ventral hernias, patients often
have incisional or mixed ventral hernias, not para-
autilical hernias (13-16).

This study aimed to determine the comparative
effectiveness of open and laparoscopic onlay mesh
techniques in managing para-umbilical hernias,
emphasizing risk, effectiveness, and recurrence. The
results suggest potential improvements to the
implementation of ideal procedures for this relatively
common yet complex pathology.

PATIENTS AND METHODS

Study design and setting

This was a retrospective clinical study using a
convenience sampling technique conducted in Al-
Yarmouk Teaching Hospital and Al Arabi Privet Hospital,
Baghdad, Iraq. Patients were recruited from January
2022 to August 2024 using non-randomized selection.
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Inclusion Criteria

The study included 40 patients with a para-umbilical
hernia who were forwarded to the surgery department.
The patients were divided into two groups. All patients
had a hernia size less than (4 cm) ecluded form both
groups, where 20 patients were treated with open
surgery and the other 20 with laparoscopic mesh tissue
repair. All patients were fitted with general anesthesia,
and those affordable for mesh tissue repair were
included in the laparoscopic procedure.

Exclusion Criteria

At the same time, those patients who refused
the laparoscopic method and were unfit for general
anesthesia. All patients had paraumbilical, supra-, and
infra-positions. A defect size of >4 cm was confirmed by
ultrasound.

Procedure

The laparoscope used in this study was obtained
from Karl Storz (Germany). During laparoscopy, a
Verres needle was inserted at the palmer point of the
abdominal wall for CO2 insufflation. Three ports were
used: 10 mm for the camera in the left lumbar region,
and 5 mm for the left iliac fossa. The third port, the
so-called working port in the right hand, introduces
the mesh using 11 mm in the left hypochondrium and
also for an absorbable tacker (manufactured by
Covidean, USA).

In this technique, dual mesh 20 x 15 cm (manu-
factured by Covidien, USA) was used for the part that
was adhered to the abdominal wall, which is a poly-
ene type, and the wall phasing the bowel with Vicryl
mesh. The suture passer was then fixed to the
abdominal wall. Subsequently, an absorbable tack
was applied to fix the mesh over the posterior
abdominal wall.

In the open procedure, transverse or longitudinal
incisions were performed directly over the hernia
site; after releasing the sac open, the sca released
the content, excised the sac, and both margins were
free from the fatty layer for direct tissue repair
using a nylon loop suture single layer; then, a
polypropylene mesh was used to cover the defect
site onlay mesh and then fixed by nylon 2/0 suture.
Depending on the size of the defect, the mesh was
cut to cover the margin of the defect, the refractive
drain, and the wound closed in layer.
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Statistical Analysis

The statistical analysis was performed using SPSS
version 28. The mean values and SD to describe the
ordinal data, whereas frequency, and percentage to
describe nominal data. Chi-square used to compared
between groups of the study. p-value <0.05 was
consider significant difference.

RESULTS

The demographic data presented in the form of
average age and standard deviation in table 1 shows
that the age distribution of patients undergoing open
procedure was 49.07+£12.31 years, and for those who
received laparoscopy was 43.1118.35 years, and there
was no significant difference in patient’s age (p=0.11).
Regarding sex distribution, it was the open procedure
group 20% was males and 30% males in the laparoscopy
group, while females constituted the largest majority of
the group, with 80% in the open group and 70% in the
laparoscopy group. The gender distribution was also
not statistically different (chi-square = 3.163; p=0.26).
Besides, the mean BMI was 27.66 * 6.75 for the open
procedure group and 28.64 + 7.32 for the laparoscopy
group; p=.05693, thus having no statistical difference.
Altogether, there were no differences in the studied
parameters, such as age, sex, and BMI between the
open procedure and laparoscopy groups (all p>0.05).

The patients’ medical history of umbilical hernia
is shown in table 2, which compares patients who
underwent the open technique with those who under-
went laparoscopic repair. patients with hypertension
was 60 % in the open procedure group and 50 % in the
laparoscopy group. No statistically significant differences
were observed (p=0.37). Both the groups had the same
percentage matched percentage of patients with
Diabetes Mellitus (DM) 20% (p=1). Similarly, there were
no differences between the two groups regarding
cardiovascular attacks (CVA) with p=1.00), renal failure
(p=0.09), or hypothyroidism (p=0.3). Ten percent of the
open procedure group and 5% of the laparoscopic
group had multiple sclerosis (MS), again showing no
statistically significant difference (p=0.3). Moreover,
most patients in the open procedure group had 0%
complications, while only 25% in the laparoscopy group
had 0% complications with p=0.6055) compared to
the two groups of all recorded medical conditions in
complications.

By analyzing the perioperative characteristics of the
open and laparoscopic procedures, it was possible to
distinguish several differences in the results. The overall
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Table 1 - Demographic distribution of patients

Demography Open procedure  Laparoscopy  p value
meanzSD/ no. (%)
Age (vears)  ....A907+1231  43.11s835 011
Sex
Male 4 (20%) 6 (30%) 0.26
L female o 16(80%) . 1400%) .
Body mass index (BMI) 27.66 + 6.75 28.64 +7.32 0.056

* Significant difference if the p-value < 0.05.

Table 2 - the medical history of para-umbilical hernia patients

Medical history Open Laparoscopy  p value
of the patient procedure

No. (%)
Hypertension (1) - 12(60%) _10(50%) 037
Diabetes Melitus OM) 40 AR 1
Cardiovascular attack (CVA) 1 (5%) 1(5%) 1
Renalfalwe @) 16%) 1
Hypottyroidism  ...200%) 16%) . 03 .
Multiple sclerosis M) 2(10%) 16%) . 03 .
No other complication 14 (70%) 15 (75%) 0.6

Table 3 - Perioperative characteristics

Open procedure  Laparoscopy
meanzSD/ no. (%)

p value

Operation time (minutes) __40«1354 36.11¢7.33 04
Discharge o home (hours) _ 2184+10.01 17:812 ! 014
Wound infection .. 5(25%) ..2(10%) 002"
Hematoma, seroma 8(40%)  40%) | 002"
Recurmemt A0%) LA 009
Conversion 0 6 (30%) 0.0001

* Significant difference if the p-value < 0.05.

operative time appeared to be somewhat longer in
open procedures (40+13.54 min) than in laparoscopic
procedures (36.11+7.33 min), but the difference was not
statistically significant (p=0.4). Discharge times were also
similar: open procedures required a mean of 21.84 +
10.01 h compared with 17+8.12 h for laparoscopy
(p=0.14). However, the wound infection rates were
higher in the open procedure group. The same observa-
tion was seen with hematoma or seroma, with a higher
incidence in the open procedure at 40%) than in the
laparoscopy at 20%) (p=0.02). The recurrence rates
nearly reached a significant level: 20% for open proce-
dures and 10% for laparoscopic procedures (p=0.09), the
conversion rates were 30% for laparoscopic procedures
(p=0.32). These findings indicate that RC may have
benefited from laparoscopic approaches in terms of
reduced infection incidence and lower hematoma/
seroma rates than open techniques.
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DISCUSSION

Based on our findings, it can be concluded that
the open procedure is associated with greater post-
operative pain. This is mainly because bilateral
extension of the fascial defect must be performed to
achieve a vest-over-pant double-breast fascia flap.
Abdominal wall tension increases pain following
surgery and compromises early ambulation, thus pro-
longing hospital admissions. However, this technique
had the highest recurrence rate in our study, in which all
recurrences were reported in patients who underwent
day-case suture herniorrhaphy with a short incision.

As for the results of demographic comparisons, no
differences were found in participants’ age, distribution
by sex, and BMI between the experimental and
control groups. The open procedure group comprised
49.07+12.31 years of mean age, while the laparoscopy
procedure group comprised 43.11+8.35 years of mean
age. This is consistent with the results of a study con-
ducted by Patterson et al. (17) There was no apparent
age difference in the surgical outcomes between the
open and laparoscopic approaches to hernia repair. The
sex distribution was similar in both groups, with
slightly more females than males, suggesting that
hernias are more common in female patients (5). In
addition, the BMI comparison was not significant
(p=0.05693), which is consistent with the results of the
meta-analysis by Liu et al. (18), indicating that BMI does
not constitute a significant factor in the choice of
surgical modality.

When comparing patients’ medical histories for
comorbidities, no statistically significant differences were
identified with respect to hypertension (p=0.37) or
diabetes mellitus (p=1). These findings reaffirm the
data obtained by Sun et al. (19), who did not identify
the presence of comorbidities as a factor influencing
the differences between laparoscopic and open
procedures. The complication rates also showed that
most patients in the open procedure had no complica-
tions, while 25% in the laparoscopic group had no
complications (p>0.05). This is particularly relevant in
the literature; Shi Z et al. (20) reported that the global
overall complication rate was significantly lower for
laparoscopic procedures, indicating the possible benefits
of laparoscopic approaches.

Concerning perioperative characteristics, an
increase in operative time for open procedures was also
observed in the present study, which aligns with similar
investigations, such as that conducted by Haladu et al.
(21). The reason for such differences suggested by the
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authors may be that laparoscopic surgeries are
characterized by shorter operative times because there
is less tissue manipulation.

However, in this study, the mesh was fixed to the
umbilicus to decrease the space between the mesh and
skin, which led to a decrease in hematoma and seroma
formation (22).

Open procedures took 21.84+10.01 h for discharge
compared to laparoscopic procedures, which were
17+8.12 h; however, this difference was not statistically
significant (p=0.14). This aligns with a systematic review
by Buia et al. (22) that revealed that patients who
underwent laparoscopic operations were more likely to
record earlier recovery and shorter hospital discharge.

In the complication analysis, wound infection
increased, with 25% in the open procedure group
compared to 10% in the laparoscopic group, p=0.02);
hematoma/seroma also trended higher in the open
group (40% vs. 20%, p=0.02). These outcomes are
consistent with those of the study by Caroff et al. (23)
reported that open surgical methods are associated
with considerably higher infection risks when given a
higher tissue insult. The recurrence rates were nearly
statistically significant (20% in open compared to 10% in
laparoscopic, p=0.09) and comparable to the results of
Yang and Deng et al. (24) reported lower recurrence
rates after laparoscopic surgery.

The incidence of wound infection is higher in open
surgery than in laparoscopic procedures because of the
increase in wound size (20).

CONCLUSIONS

Both procedures are effective in treating para-
umbilical hernias despite a decrease in the infection
rate and hematoma serum malformation in laparo-
scopic procedures compared to the open procedure.
Furthermore, most patients with para-umbilical hernia
treated with hematoma and seroma are treated
with aspiration. The current study and review results
support the general premise that laparoscopic surgery
may be superior to open surgery in minimizing
complications and enhancing recovery, making it the
best option for para-umbilical hernia repair. Predictive
models must be further investigated to increase their
reliability and update the surgical recommendations.
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