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ABSTRACT
Background

Incisional hernia (IH) is one of the most common complications worldwide after abdominal surgery. For
repair of IH, a wide spectrum of surgical techniques is advocated. However, there is no consensus on the ideal
technique for mesh location and it remains controversial.

Objectives

This clinical study aimed to compare the postoperative results of onlay mesh repair with sublay (retro-
muscular) mesh repair.

Methods

This retrospective study was conducted in the surgical department of Sulaimani Teaching hospital from January
2010 to February 2014. Follow up period was for 2 years conducted via telephone or at outpatient clinics. All
patients underwent preoperative evaluation and postoperative follow-up with regards to postoperative pain,
wound infection, seroma, recurrence rates, and hospital stay.

Results

A total of 186 patients underwent open mesh repair for incisional hernia of whom 96 cases were operated on
by onlay technique and 90 cases by sublay mesh repair. Patients who underwent onlay repair had statistically
significant more post-operative complications compared to the sublay group 33 patients (34.4%) vs. 13 patients
(14.4%), p< 0.001. In the onlay group, the incidence of recurrence was 13 (13.5%) compared with 3 (3.3%, p=
0.01) in the sublay group. 3 patients (3.3%) in the sublay group had wound infection compared with 10 patients
(10.4%, p=0.05) in the onlay group. Patients in the onlay group had statistically significant more moderate pain
(VAS 4-6) during hospital admission compared with the sublay group (82 (85.4%) vs. 62 (68.9%), p=0.01).
However, patients in the sublay group had statistically more severe pain (VAS 7-10) during hospital admission
compared to the onlay (28 (31.1%) vs. 14 (14.6%), p=0.01).

Conclusion

Sublay mesh repair is to be preferred to the onlay mesh repair technique because of the statistically significant
less postoperative complications such as recurrence and wound infection.
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INTRODUCTION

Incisional hernia (IH) is one of the most common
complications after abdominal surgery, which can occur
in 15- 25% of the patients who underwent abdominal
operations . Incisional hernia is associated with
a high rate of morbidity (abdominal discomfort and
pain, dragging sensation, intestinal obstruction,
cosmetic) that affects the quality of life negatively
with a significant effects and burden on socioeconomic
costs and health care ”-¥. In the past decades a wide
range of surgical procedures have been developed to
repair incisional hernias. Nowadays, mesh repair is the
standard treatment of [H.

Nevertheless, there is no consensus on the ideal
anatomic position of the mesh placement ©. Studies
showed favorable results of sublay repair compared to
onlay repair in terms of low recurrence rates and low
rates of postoperative complications 1%,

However, most of the available evidence is based on
retrospective studies based on patient population in
the Western world. Extrapolation of these results to
the Kurdish patient’s population should be done with
caution because of the demographic differences and
the organization of the health care compared with the
Western population. Therefore, this study aimed to
compare the clinical outcomes of only technique with
sublay mesh repair in the management of incisional
hernia.

PATIENTS AND METHODS

Patients who underwent onlay or sublay mesh repair
after primary incisional hernia were retrospectively
reviewed from January 2010 to February 2014. The
study was conducted at the surgical department
of Sulaimani Teaching Hospital (Sulaimani, Iraqi
Kurdistan). Inclusion criteria were incisional hernia
requiring onlay or sublay hernioplasty. The exclusion
criteria were if onlay or sublay mesh repair did not meet
the pre-defined definition of both operative techniques
in our study, patients were younger than 18 years, or
whenever data was incomplete.

Operative technique

All the operations were performed under general
anesthesia or spinal anesthesia. Before the operation,
the patient received an antibiotic prophylaxis single
dose of Amoxiclav.

In onlay repair, dissection of the subcutancous fat
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was performed for more than 7 centimeters laterally
from the hernia defect. Thereafter, the hernia sac was
excised. The fascial defect was closed primarily by a
non-absorbable suture. Following this, the mesh was
cut to the appropriate size with a 5 cm overlap in all
directions to cover the hernia defect and fixed to the
anterior rectus fascia or external oblique fascia with a
non-absorbable suture.

In sublay mesh repair (retro-rectus muscle), a similar
way was implemented by dissecting subcutaneous fat
and hernia sac. The rectus muscle was uncovered by
incising the edges of the hernia scar. By blunt dissection
between the rectus muscle and along the length of the
posterior rectus fascia, open space is created. In the
midline, the peritoneum was closed by non-absorbable
sutures. An appropriate size of mesh was prepared and
fixed by non-absorbable sutures with 5 centimeters
overlap of the defect in all directions between the rectus
muscle and posterior rectus sheath. The anterior rectus
sheath was closed by non-absorbable sutures over the
mesh.

Patients were included only if they met the above
criteria of onlay or sublay repair. According to surgeon
preference at our hospital, the patient who underwent
uncomplicated onlay repair stayed one or two days at
the hospital, and patients who underwent sublay repair
stayed two to three days at the hospital.

Baseline characteristics including operative notes,
clinical notes, laboratory data, and discharge summary
were included.

Statistical analysis

Data entry was performed using an excel spreadsheet
then the statistical analysis was performed by the SPSS
program, version 24 (IBM SPSS Statistical Package
for the Social Sciences). The data presented in tabular
forms showing the frequency and relative frequency
distribution of different variables among both groups of
patients. The statistical difference in mean between the
two groups was assessed using an independent sample
t-test, while the difference in the mean rank between
2 groups (for non-normally distributed variables) was
assessed by a non-parametric test (Mann-Whitney).

Chi-square tests and Fisher exact tests were used
to compare the categorical data between these two
groups of patients (the two methods of surgery) in
respect to different variables as presenting features,
the state of each group, and the course and follow
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up of each group postoperatively, the side effects
and the outcome variables. P values of 0.05 were
used as a cut-off point for the significance of
statistical tests.

RESULTS

Patient Characteristics

Between January 2010 and February 2014, a total of
186 patients met the inclusion criteria. Table 1 shows
the patient characteristics. 96 patients underwent onlay
mesh repair and 90 patients sublay mesh repair. There
was a statistically significant difference between both
treatment groups regarding gender, residence and work
occupation, time to hernia recurrence from the previous
operation, and cause of incisional hernia based on the
history of the patient.

Patients in the onlay group had significantly more
dragging sensation compared with the sublay group
before incisional hernia repair 48 (50.0%) vs. 22
(24.4%), p= < 0.001. There were no statistically
significant differences between both groups for the
chief complaint, abdominal pain, intestinal obstruction,
or other symptoms. (Table 2).

Incisional hernia characteristics

Patients in the sublay group underwent significantly
more ultrasonographic evaluation of the incisional
hernia pre-operatively compared with the onlay group
(88 (97.8%) vs. 5 (5.2%), p< 0.001). No significant
differences were found between both treatment groups
about the size and number of defects found on the
ultrasonography (US). Nevertheless, as seen in Table
3, a higher number of defects were found in the sublay
group that underwent US evaluation compared to the
onlay group (1-4 vs. 1, p= 0.85).

Operation outcomes

Patients who underwent onlay repair had statistically
significant more post-operative complications compared
to the sublay group 33 (34.4%) vs. 13 (14.4%), p< 0.001).
Thirteen (13.5%) patients had a recurrence in the onlay
group compared with 3 (3.3%, p= 0.01) patients in
the sublay group. Postoperative wound infection was
statistically significantly different between the onlay
group of 10 (10.4%) patients compared to 3 (3.3%)
patients in the sublay group, p= 0.05. Post-operative
seroma was observed more in the onlay group than the
sublay group with no statistical significance. Moreover,
the length of hospital stay in the sublay group was

longer compared with the onlay group 2.9 days (0.7)
vs. 2.2 days (0.4), p < 0.001). Patients in the onlay
group had statistically significant more moderate pain
(VAS 4-6) during hospital admission compared with
the sublay group (82 (85.4%) vs. 62 (68.9%), p=0.01).
However, patients in the sublay group had statistically
more severe pain (VAS 7-10) during hospital admission
compared to the onlay (28 (31.1%) vs. 14 (14.6%),
p=0.01). (Table 4).
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Table 1. Patient’s characteristics.

Age means (SD) 45.9(14) 44.4(11) 0.42@®
Gender
Male 27 (28.1%) 9 (10.0%) 0.002?
Female 69 (71.9%) 81 (90.0%)
Female
Married 62 (89.9%) 78 (96.3%) 0.11®
Unmarried 7 (10.1%) 3 (3.7%)
Number of children (Female)
Mean (SD) 3.9 (2.2) 3.8 (1.7) 0.09®
Parity among female cases
Nulli-parus 7 (10.1%) 5 (6.2%) 0.14@
1-2 children 11 (15.9%) 9 (11.1%)
3-5 children 34 (49.3%) 55 (67.9%)
>5 children 17 (24.6%) 12 (14.8%)
Residence
Urban 34 (35.4%) 51 (56.7%) 0.004®
Rural 62 (64.6%) 39 (43.3%)
Occupation
Employed 26 (27.1%) 13 (14.4%) 0.03(2)
Unemployed 70 (72.9%) 77 (85.6%)
Reason for previous operation
Appendectomy 11 (11.5%) 9 (10.0%) 0.53®
Kidney operation 1 (1.0%) 2 (2.2%)
Cholecystectomy (Kocher) 4 (4.2%) 3 (3.3%)
Laparotomy 21 (21.9%) 18 (20.0%)
Caesarean section 11 (11.5%) 19 (21.1%)
Para umbilical hernia 4 (4.2%) 1 (1.1%)
Umbilical hernia 44 (45.8%) 38 (42.2%)
Previous operations done for same purpose 18 (18.8%) 13 (14.4%) 0.43@
Time_ to incisional hernia, month 46 (14-180) 36 (1-250) 0.001®
median (range)
Mesh applied at primary operation, number (%)
Yes 2 (2.1%) 3 (3.3%) 0.60»
No 94 (97.9%) 87 (96.7%)
Cause of recurrence
Closure technique 31 (31.3%) 43 (47.8%) 0.03W
Infection 22 (22.9%) 17 (18.9%)
Constipation 2 (2.1%) 2 (2.2%)
Pregnancy 0 (0.0%) 2 (2.2%)
Lifting heavy objects 0 (0.0%) 3 (3.3%)
Others 0 (0.0%) 2 (2.2%)
Closure technique & other reasons 23 (24.0%) 14 (15.6%)
Infection with other reasons 16 (16.7%) 5 (5.6%)
Constipation & other reasons 2 (2.1%) 2 (2.2%)

O Fisher exact test; @ Chi-square test; ® Mann-Whitney test, @ Independent t-test
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Table 2. Symptoms before incisional hernia repair.

Chief complain
Asymptomatic 7 (7.3%) 5 (5.6%) 0.55®
Cosmetic 1 (1.0%) 0
Symptomatic 88 (91.7%) 85 (94.4%)
Pain 87 (90.6%) 80 (88.9%) 0.70@
Dragging sensation 48 (50.0%) 22 (24.4%) < 0.001®
Intestinal obstruction 0 3 (3.3%) 0.07®
Others* 37 (38.5) 28 (31.1%) 0.29®

*Other symptoms were numbness, weakness in the abdominal wall, borborygmic movement in the abdomen.
'Fisher exact test; *Chi-square test; > Mann-Whitney tests

Table 3. Radiological findings of incisional hernia.

Ultra sound performed 5 (5.2%) 88 (97.8%) < 0.001®
US size (cm) 3-4cm 2-10cm 0.36®
US no of defect One One - four 0.85®
RUQ=Right Upper Quadrant, RLQ=Right Lower Quadrant, LUQ=Left Upper Quadrant,
LLQ=Left Lower Quadrant. 'Fisher exact test; *Chi-square test; > Mann-Whitney tests
Table 4. Post-operative outcomes.
The operation, n (%)
Transverse 95 (99%) 60 (66.7%) < 0.001™
Longitudinal 1 (1%) 22 (24.4%)
Oblique 0 8 (8.9%)
Hospital stay, mean (SD) 2.2 (0.4) 2.9 (0.7) < 0.001®
Complications, n (%) 33 (34.4%) 13 (14.4%) < 0.001®
Type of complication, n (%)
None 63 (65.6%) 77 (85.6%) 0.002®
Recurrence 13 (13.5%) 3 (3.3%) 0.01M
Seroma 9 (9.4%) 7 (7.8%) 0.70M
Wound infection 10 (10.4%) 3 (3.3%) 0.05®W
Death 1(1.0) 0 (0.0%) 0.33™M
Pain score* (categories), n (%)
None (0) 0 (0%) 0 (0%) 0.01®
Mild (1-3) 0 (0%) 0 (0%)

Moderate (4-6)
Severe (7-10)

82 (85.4%)
14 (14.6%)

62 (68.9%)
28 (31.1%)

'Fisher exact test; *Chi-square test; 3 Mann-Whitney test @ Independent t-test

* pain score measured during hospital admission
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DISCUSSION

To the best of our knowledge, this study is the first
comparative study that compared the surgical outcomes
of onlay mesh repair to sublay mesh repair in a Kurdish
patient population in Iraq with a follow-up period of two
years. This study showed that patients who underwent
sublay mesh repair had statistically significantly fewer
postoperative complications in terms of recurrence and
wound infection. No conclusion can be made regarding
which operation technique to prefer based solely on
post-operative pain.

One of the most frequent complications after
abdominal surgery, despite advances in surgical
technique, is an incisional hernia. A wide spectrum of
surgical techniques has developed but still, no optimal
procedure has been established and this remains
controversial *!%!), But nowadays the use of prosthetic
material for repair has become standard goal practice
12 A less post-operative complication in the sublay
group is the most significant finding in this study. In
terms of operative technique, an onlay mesh repair is
a well-known approach that is less complex to learn
and requires less operative time when compared to
the sublay mesh repair. Sublay mesh repair is more
challenging due to the dissection of the posterior rectus
fascia from the hernia scar and rectus muscle.

Our study found a lower recurrence rate in the sublay
group. A systematic review and meta-analysis by
Timmerermans et al. confirm our findings (recurrence
rate: Onlay versus Sublay repair, Odds Ratio 2.4 (0.99-
5,88) ©. Our data shows that the postoperative early
recurrence rate was lower in the sublay repair (3 patients,
3,3%) comparing to 13 patients (13,5%, p=0.01) in the
onlay group 317, Mesh tissue ingrowth and integration
may reduce the recurrence rates. In sublay mesh repair,
intra-abdominal pressure is distributed uniformly
to the mesh and abdominal wall muscles which may
cause fixation of the mesh *!'”. Also, in sublay mesh
repair from two loads bearing tissues from both sides
(posterior rectus sheath and anterior rectus sheath with
rectus muscles) produce strong mesh tissue fixation to
the lateral abdominal muscles and integration 7',
Moreover, in sublay mesh repair by closing the anterior
rectus sheath over the mesh at its cranial and caudal
edges of repair, it supports these two well-known weak
points to prevent a recurrence 022,

One of the major complications after hernia repair
is wound infection. In this study, the rate of wound
infection was higher in patients treated with onlay
hernioplasty 13 patients (13,5%) vs 3 patients (3,3%,
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p=0.01) © 22 Duo to the deep anatomic position
of the sublay mesh, transmission of infection from
the superficial wound is prevented from potentially
spreading into deep intraperitoneal contents ¥ In
onlay mesh repair, dissection of a substantial area
of subcutaneous tissue for harvesting skin flaps may
increase the risk of flap devascularization @),

Patients in the onlay group had statically significant
more pain (VAS 4-6) than the sublay group, whereas
the sublay group had statistically significant more
severe pain (VAS 7-10) during hospital admission. A
possible explanation for this finding is that patients
from the sublay group had larger and more than one
hernia defect which required more extensive dissection
and thus operative time ?*2529_ This may have resulted
in more post-operative pain and a longer hospital stay
comped with the onlay group.

The incidence of occurrence of seroma formation
according to current literature is more frequent in
onlay hernioplasty than in sublay hernioplasty @'V
This study showed more seroma formation in the
onlay group (9 patients, 9,4%)) compared to the sublay
group (7 patients (7,8%). However, this difference was
not statistically significant (p=0.70). The incidence of
developing more seroma in onlay repair compared to
sublay repair can be explained by the wide subcutaneous
tissue dissection which can cause transection of many
blood vessels. The onlay mesh act as a temporary
barrier between the subcutaneous tissue and the deep
fascia thereby compromising the circulation between
the two layers (accumulating in seroma) "®. In sub lay
repair, the dissection of subcutaneous tissue is less
extensive therefore resulting in less fluid accumulation
and seroma.

In conclusion, this study showed that the sublay mesh
repair technique is to be preferred above the onlay
mesh repair technique because of the statistically
significant less recurrence and wound infection in the
sublay group. Prospective studies including a larger
number of patients and a longer postoperative follow-
up are advised to confirm our findings in the Kurdish
population.
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