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Abstract
Introduction: Different approaches are used depending on placement of mesh in the surgical treatment of incisional hernia.
These methods have controversial results in terms of wound complications and recurrence. In this study, it was aimed to
compare open mesh repair of incisional hernia using the approaches of "onlay" and "sublay" mesh placement in terms of
complications and recurrence.
Methods: Patients who underwent mesh repair of incisional hernia in our hospital for a 2-year retrospective study were evaluated. The patients were divided into two groups according to the placement of the polypropylene mesh: "onlay" (Group
O, n=27) and "sublay" (Group S, n=25). Demographic and clinical data of the patients were recorded. Postoperative early
(seroma, hematoma, wound infection) and late (chronic pain, recurrence) complications were compared between groups.
Results: There were 52 patients in the study with a mean age of 60.4±12 years. There was no difference between the groups
in terms of demographic and clinical characteristics (p>0.05). The mean duration of the surgery in Group S was significantly
longer than Group O (p=0.02). Although the length of hospital stay was longer in Group S, there was no significant difference
between the two groups in terms of the length of hospital stay (p=0.067). There was no significant difference between the
groups in terms of early and late wound complications (p>0.05).
Discussion and Conclusion: There is no significant difference between early and late wound complications after mesh
repair of incisional hernia with "onlay" and "sublay" methods. Both methods can be applied with similar efficacy and safety.
Keywords: Complication; hernia repair; incisional hernia; polypropylene; surgical mesh.

T

he development of an incisional hernia after abdominal surgery is an important complication. Rates of up
to 20% have been reported in previously published series[1-3]. Although this rate is related to clinical features
such as the patient's age, obesity, co-morbidities and the
type of surgery performed, the physical characteristics of
the graft used in the repair and surgical techniques are

also considered to be important factors for the development of hernia[1,2].
Graft-assisted open methods have been used for the surgical treatment of incisional hernia for many years. In addition to incisional hernia repairs with laparoscopic and
robotic approaches in recent years, hernia repair surgeries using composite and biological grafts are also per-
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formed[4-7]. However, the open method is still the most
commonly used incisional hernia repair technique due to
the need for advanced technology and high cost grafts and
the difficulty of applying it to complex hernias with extensive tissue loss[1,8].
During the repair of the incisional hernia with the open
method, the graft is fixed to different anatomical layers of
the abdominal wall. These different repair techniques can
be grouped as "onlay", "inlay", "underlay" and "sublay"[1,2,9].
Open incisional hernia repair with graft using the “sublay” method is accepted as the gold standard method by
some authors[4,5]. This method is also reported as one of
the two most commonly used methods with laparoscopic
incisional hernia repair[6]. However, which method is more
effective and safe in the surgical treatment of incisional
hernia is controversial.
Postoperative complications and recurrence are closely
related to where the graft is placed[9]. However, previous
studies did not show the superiority of different techniques
over each other[3,9]. In addition, no significant differences
were reported in terms of recurrence and infection rate in
the systematic reviews of the publications about the “sublay” and “onlay” graft technique[10,11]. On the other hand,
it is thought that “sublay” grafts cause less seroma formation[12]. Despite the high complication rate of “onlay” graft
repair, it is also reported that it causes less recurrence[13].
Considering the current publications, the long-term effects
of placing grafts in different layers of the abdominal wall
are still not fully elucidated.
In this study, it was aimed to compare open incisional hernia repairs with graft performed with “onlay” and “sublay”
approaches in terms of postoperative complication development and recurrence rates in the long-term follow-up
period.

Materials and Methods
Study
This study included patients with incisional hernia who underwent surgical treatment in the General Surgery Clinic in
a two-year retrospective study in our hospital. The authors
conducted the study in accordance with the Declaration of
Helsinki. Written informed consent was obtained from all
patients.

Patients
The diagnosis of incisional hernia was confirmed by physical examination and, if necessary, by abdominal ultra-
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sonography or computed tomography. Patients with an
incisional hernia with a defect diameter greater than 10
cm were evaluated for the study. Inclusion criteria for incisional hernia were, repair of incisional hernia using “onlay”
and “sublay” methods using polypropylene graft, completion of the follow-up period after surgical treatment, and
patient age of 18 and over. Exclusion criteria were emergency surgery, metastatic disease, chronic liver disease and
ascites, incisional hernia repair using a method other than
“onlay” and “sublay” grafting, and lack of patient consent.
A total of 60 patients who met the inclusion criteria were
identified. During the follow-up period, two patients were
excluded from the study due to lack of data, five patients
died from other causes, and one patient was diagnosed
with metastatic ovarian cancer requiring surgery in the second year after surger. Among the remaining 52 patients, 27
patients who underwent onlay (Group O) graft repair and
25 patients who underwent sublay (Group S) graft repair
were included in the study.
Demographic data of the patients [age, gender, body mass
index (BMI)], previous abdominal surgeries and incisional
hernia repairs, American Society of Anesthesiologists (ASA)
score, diameter of the defect (cm), duration of operation
(minutes), intraoperative blood loss (mL), length of hospital stay (days) and complications were recorded for each
patient separately.

Surgical Technique
In the “onlay” technique, after the protruding part of the
hernia sac was resected, the posterior and anterior rectus sheath were closed with a continuous absorbable suture (0/0 PDS) together with the peritoneum. After the
polypropylene graft was placed on the rectus sheath at
least 5 cm from the edges, it was sutured with non-absorbable interrupted stitches (2/0 Prolene). The procedure
was completed by placing a drain on the graft.
In the “sublay” technique, the polypropylene graft was placed
retromuscularly between the rectus muscle and the posterior rectus sheath, and between the posterior rectus and the
peritoneum in the lower abdomen, at a distance of at least 5
cm in all directions from the defect margins. The grafts were
stitched with interrupted 2/0 polypropylene sutures, with
the nodes remaining in the subcutaneous fat tissue.

Follow-up
The patients were examined for complications daily during
their hospital stay. Postoperative complications were classified according to Clavien-Dindo Classification. Stage II
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and above complications were considerably evaluated[14].
Drain removal was performed when the daily drainage
amount was 20 ml or less.
Postoperative seromas or hematomas were defined by
clinical examination. Abdominal ultrasonography was performed in suspicious cases. To support the abdominal region, patients were advised to use a corset for 2-6 months.
After the operation, the patient was prohibited from doing
heavy work for 6 months. After the operation, the patient
was prohibited from doing heavy work for 6 months.
In the first six months after the operation, the patients
were examined for the development of complications in
the outpatient clinic controls, which were performed every
6-8 weeks. After this date, patients were invited to annual
outpatient controls.
If a swelling or defect was palpated along the incision line
on physical examination, this was considered a recurrence.
In suspected cases, recurrence was confirmed by ultrasonography or computed tomography. Surgical treatment
of the patient due to recurrence in another center was also
considered as recurrence.
Serous fluid or blood collections requiring aspiration or
percutaneous treatment at the surgical site after drain removal were defined as seroma and hematoma. Purulent
discharge from the wound along with redness at the incision line was considered a wound infection. In the postoperative period, discomfort or pain related to the incision line that interferes with daily activities was defined as
chronic pain.

Statistical Analysis
In summarizing the data obtained from the study, descriptive statistics were tabulated as mean±standard deviation
and median, and minimum-maximum, depending on the
distribution for continuous variables. Statistical evaluation
of differences between groups and hernia recurrence was
performed using the χ2 test and Kruskal-Wallis tests. Differences with p<0.05 were considered significant. Statistical
analyzes were performed with SPSS 16 (SPSS Inc. Released
2007. SPSS for Windows, Version 16.0. Chicago, SPSS Inc.).

Results
The mean age of the patients included in the study was
58.7±11 years in Group O, 60.2±12 years in Group S, and the
gender distribution was as follows: 12 (23%) males and 15
(29%) females in Group O; 16 (30.8%) males and 9 (17.3%)
females In Group S. The BMI value was 34±6 in Group O and
38±5 in Group S. Recurrent incisional hernia was detected

in 14 (26.9%) patients (Group O 50%, Group S 50%). The
mean defect size was 14±2 cm in Group O and 13±2 cm
in Group S, with mean ASA scores of II and III, respectively.
Demographic and clinical characteristics of the patients
are given in Table 1. No significant differences were found
between the groups in terms of age, gender, BMI and ASA
scores (p>0.05 for all).
There was a significant difference between the two groups
in terms of duration of operation (p=0.02). The mean operation time (170±80 min) of the patients in Group S was
significantly longer than the operation time (115±45 min)
of the patients in Group O. Although the hospital stay was
longer in Group S, there was no significant difference between the two groups in terms of length of hospital stay
(9.2±3.4 days and 7.9±2.3 days, p=0.067). Other characteristics related to treatment are given in Table 2.
The mean value of follow-up was 49 months (median 4
years, range 39-67 months). The distribution of complications according to general and groups is given in Table 3.
Mortality secondary to pulmonary embolism occurred in
one patient in Group S within 30 days postoperatively. The
overall mortality rate was 1.9%. Postoperative bleeding occurred in three patients. The minimum and maximum value
range of the number of blood transfusions to the patients
was three and six. Wound complications were detected in
nine patients (17.3%). Wound infection developed in five
patients. Seroma and hematoma were seen in two patients each. There was no significant difference between
the groups in terms of wound complications (p>0.05). All
Table 1. Demographic and clinical characteristics
Parameters
		

Group O
n=27

Group S
n=25

Age (years)†
Gender‡ (%)
Male
Female
BMI (kg/m2)†
Primary surgery type‡ (%)
Elective
Urgent
Recurrent incisional hernia‡ (%)
After primary repair
After onlay repair
After sublay repair
Colostomy presence‡ (%)
Defect size (cm)†

58.7±11

60.2±12

12 (23)
15 (29)
34±6

16 (30.8)
9 (17.3)
38±5

22 (81.4)
5 (18.6)

15 (60)
10 (40)

1 (3.7)
4 (14.8)
2 (7.4)
4 (14. 8)
14±2

1 (4)
6 (24)
0
2 (8)
13±2

†: Mean±standard deviation; ‡: n (%); BMI: Body mass index.
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Table 2. Distribution of treatment outcomes by groups
Parameters
		

All patients
n=52

Group O
n=27

Group S
n=25

155±55
0.2

115±45
0

170±80
0.2

6 (11.5)
4 (7.7)
2 (3.8)
8.4±8.5
49 (39-67)

4 (14.8)
3 (11)
1 (3.7)
7.9±2.3
49 (39-67)

2 (8)
1 (4)
1 (4)
9.2±3.4
49 (39-67)

Duration of operation (min)†
Average blood transfusion (units)
Simultaneous surgeries‡ (%)
Colostomy closure
Abdominoplasty
Cholecystectomy
Length of stay in hospital (days)†
Average follow-up time (months) (%)
†: Mean±standard deviation; ‡: n (%).

Table 3. Distribution of complications by groups
Complications
		
		
Pulmonary embolism‡
Postoperative bleeding‡
Wound complications‡
Wound infection
Seroma
Hematoma
Chronic pain‡
Recurrence‡
≤1 year
1-2 years
≥2 year

All patients
n=52
(%)

Group O
n=27
(%)

Group S
n=25
(%)

1 (1.9)
3 (5.8)
9 (17.3)
5 (9.6)
2 (3.8)
2 (3.8)
6 (11.5)
7 (13.5)
0 (0)
2 (3.8)
5 (9.6)

0 (0)
1 (3.7)
5 (18.5)
3 (11.1)
1 (3.7)
1 (3.7)
2 (7.4)
4 (14.8)
0 (0)
1 (3.7)
3 (11.1)

1 (4)
2 (8)
4 (16)
2 (8)
1 (4)
1 (4)
4 (16)
3 (12)
0 (0)
1 (4)
2 (8)

‡: n (%).

wound complications in the groups were treated with a
conservative approach.
Six patients (11.5%) reported chronic pain at the incision
site. Four patients with chronic pain were in Group S and
two patients were in Group O. Hernia recurrence developed
in seven patients (13.5%) during the follow-up period. No
recurrence was detected within the first year. Two of the recurrences were seen after 1-2 years and five after 2 years.
Although the recurrence rate was higher in Group O than in
Group S, there was no significant difference between them
(p=0.79). While recurrence was observed in four (28.5%) of
14 patients who underwent surgery for recurrent incisional
hernia, it was seen in three (7.8%) of 38 patients who underwent primary incisional hernia repair. There was a correlation between early postoperative complications and recurrence. Recurrence developed in five (38%) patients with
early complications, compared to 5% for patients without
any wound complications.

Discussion
In this study, it was shown that there was no significant
difference in complications, including recurrence, in the
early postoperative period and after a mean follow-up
period of 49 months after incisional hernia repair with a
graft performed with the "sublay" and "onlay" graft placement technique. Although the duration of operation and
hospital stay were longer in patients who were operated
with the “sublay” graft technique, the similarity between
early and late complications were evaluated as the equivalent efficacy of the two methods in incisional hernia repair with grafts.
In the surgical treatment of incisional hernia, some recommendations can be considered regarding the placement
of the graft in different anatomical layers. If the hernia
extends to the suprapubic region, it is suggested that the
“sublay” method would be more appropriate as it allows
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graft fixation to the deep areas of the pelvis. Likewise, if
the hernia is in the upper quadrant of the abdomen, it is
thought that less seroma formation and an effective graft
fixation will be possible with the "onlay" method without
the need for large dissection areas[8,15]. For this reason,
it does not seem right to make a more precise statement
about the superiority of two different methods to each
other. Randomized studies are needed to clearly demonstrate this distinction.
Wound complications such as wound infection, seroma
and hematoma can be seen at varying rates after incisional hernia repair. Such complications are evaluated
in relation to the tissue dissection width and the graft
material used[1]. In some studies, the “onlay” method is
stated to cause seroma and hematoma formation more
frequently[13]. In the study conducted by Acar et al.[1], the
development of seroma and hematoma after the “onlay”
graft method was detected in 15.7% of the patients. This
rate was found as 3.8% for seroma and 3.8% for hematoma
for surgeries performed with the same method in our
study. The relatively lower rate of seroma and hematoma
in this study was thought to be related to the surgical technique. It can be considered as a strong possibility that the
clinical characteristics of the patient and hernia, surgical
technique and graft differences may cause different results
in previously published studies.
In a meta-analysis comparing the "sublay" and "onlay"
methods in the surgical treatment of incisional hernia,
"sublay" method was stated to be more effective than
the "onlay" method in terms of recurrence and wound
infection[16]. In a systematic review and meta-analysis of
four different graft placement techniques (“onlay”, “inlay”,
“sublay” and “underlay”), the lowest rates of recurrence,
wound infection and other wound complications were
seen after the “sublay” method[9]. In another systematic
review comparing repairs for giant incisional hernias (>15
cm), it has been shown that the “sublay” method was the
most advantageous approach with the component separation method[3]. Although prospective studies with large
participation are needed to reveal the advantages and
disadvantages of each method, it can be concluded that
the “sublay” method is a more effective and safe approach
than other methods by using these data.
The development of recurrence after incisional hernia repair is considered as another important complication. A
generally accepted relationship between different graft
placement techniques and recurrence rates cannot be
demonstrated[1]. Studies have different results on this is-

sue. High recurrence rates of up to 24% are reported with
the standard “sublay” technique[5]. In the series of 1078
cases published by Cano-Valderrama et al.[13], the “onlay”
method has not been shown to lead to a higher rate of recurrence. Hawn et al.[17] reported a 28.5% recurrence rate
in a median follow-up period of 73.4 months in a 1346case incisional hernia series. The open or laparoscopic “underlay” method was concluded to be the most successful
method in terms of recurrence. Having the same follow-up
period as our study, Acar et al.[1] in their study offound the
recurrence rate as 5.8% after the "onlay" graft method. On
the other hand, our recurrence rate was 14.8% in the "onlay" method and 12% in the "sublay" method. Although
the recurrence rate was higher in patients who underwent
recurrent incisional hernia repair and developed early
wound complications, statistical significance could not
be examined due to the number of cases. Although the
recurrence rates in the study were within the range specified in the literature, it was thought that the number of
patients who had recurrent incisional hernia repair might
have an impact on this rate. In addition, it should not be
overlooked that the recurrence rates may increase with
the increase in the follow-up period[5].
The lack of power analysis for the sample size and the relatively small number of patients were considered as limitations. In addition, patients who were operated in other
centers due to recurrence, being evaluated as recurrence,
was considered as another limitation.
In conclusion, incisional hernia repairs with graft using
"onlay" and "sublay" methods are surgical treatment options with similar early and late wound complication rates,
as well as similar efficacy and safety rates.
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