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Abstract

Background: Incisional hernia that may occur following abdomi-
nal surgeries affect the quality of life and lead to loss of labor by 
causing morbidity. It is a continuing problem of surgery due to high 
rates of prevalence and morbidity. This study aimed to compare 
laparoscopic versus conventional method of incisional hernia re-
pair.

Methods: Forty patients with incisional hernia who underwent her-
nia repair by laparoscopic (n = 20) or conventional (n = 20) tech-
nique between January 2010 and January 2011 in our clinic were 
included in the study. Preoperative, peroperative and postoperative 
data were collected prospectively, and the patients were followed 
up for a period of 1 year.

Results: No statistical difference was found between two hernia 
repair groups in terms of age, sex, number of previous abdominal 
surgery, distribution of incisional hernia and size of the defect. 
Mean body mass index (BMI) was significantly (P = 0.001) greater 
in laparoscopic group. No statistical difference was found between 
two groups in terms of duration of operation, while laparoscopic re-
pair group was significantly advantageous over conventional repair 
group with regard to pain and discharge time. Complication rates 
were 15% and 40% in laparoscopic and conventional repair group, 
respectively. Only one recurrence occurred in either group within 1 
year follow-up period.

Conclusions: Technological advances in laparoscopic surgery lead 
to shorter duration of operation, less pain and more rapid discharge 
from the hospital. It is concluded that lower rate of complication 
and applicability to obese patients render laparoscopic incisional 
hernia repair a more reliable and satisfactory technique compared 
with the conventional technique.
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Introduction

Incisional hernia is one of the most common complications 
of surgical interventions which affect the quality of life and 
lead to loss of labor by causing significant morbidity. De-
spite great care, incisional hernias occur in 10-25% of pa-
tients undergoing abdominal surgery [1]. Surgery is the only 
treatment of incisional hernia which is a continuing problem 
of surgery due to high rates of prevalence and morbidity. 
A broad range of surgical treatment is available from pri-
mary repair to repair with various prosthetic materials. Use 
of prosthetic materials is the principal choice in cases with 
inadequate intact tissue or large-sized defect. Although re-
currence rate was reported as 50% in previous studies, it has 
been reduced to approximately 10% by use of prosthetic 
meshes recently [2].

Laparoscopic techniques, which have been increasingly 
used in surgery, have been used as alternative methods for 
incisional hernia repair following 1990s [3]. This technique 
has been proved reliable and applicable due to outcomes in-
dicating reduced postoperative morbidity, duration of hos-
pitalization and rate of recurrence compared with the con-
ventional technique [4-8]. However, uncertainty continues 
on the laparoscopic technique of incisional hernia repair due 
to few numbers of prospective randomized studies with little 
number of cases, use of different techniques and short dura-
tion of follow-up [5-8].

The present study compared laparoscopic technique of 
incisional hernia repair versus the conventional method pro-
spectively.

 
Materials and Methods

   
Forty patients with incisional hernia diagnosis who were in-
ternalized to our clinic between January 2010 and January 
2011 were included in the study. Patients were randomized 
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into laparoscopic (n = 20) and conventional (n = 20) surgery 
groups and preoperative, peroperative and postoperative 
data were collected prospectively.

Patients who underwent urgent surgery and those with 
hernia defect size < 3 cm were excluded. Age, sex, body 
mass index (BMI) and American Society of Anesthesiolo-
gists (ASA) risk score were recorded before the surgery.

In addition number of previous abdominal operation, re-
currence, localization of fascia defect during operation, size 
of the defect, size of prosthetic mesh used, duration of op-
eration, pain evaluation using postoperative visual analogue 
scale (VAS) at 24 h [9] and discharge time were recorded.

Polypropylene mesh and Sepramesh IP Composite 
(Davol Inc., Warwick, RI) were used for hernia repair in con-
ventional and laparoscopic repair group, respectively. Sizes 
of the hernia defects in all patients in both groups were mea-
sured on admission by physical exam and, in some cases, an 

additional measurement was made by the help of imaging 
methods.

Prophylaxis against bacterial infection and venous 
thromboembolism was made in all patients by one dose of 
Cephazolin sodium (1 g) and low molecular-weight heparin 
(fraxiparine 0.4 MI sc), respectively, 1 h before anesthesia 
induction. All patients received a non-steroidal anti-inflam-
matory agent (diclofenac sodium, 75 mg iv, two times a day) 
in the postoperative period which was followed by oral an-
algesic.

Conventional technique utilized incisions on hernia de-
fect along with abdominal onlay mesh application. Intact 
fascia edges were detached for 5 cm and prolene mesh was 
first sutured primarily using number 1 vicryl suture and then 
fixed continuously to the fascia by 2/0 prolene suture. On the 
other hand, laparoscopic technique utilized intraperitoneal 
mesh application through use of a mesh size that exceeds 

Laparoscopic Conventional P

Sex (F/M) 13/7 14/6 0.736a

Mean age (Years) 57 ± 8.06 59.75 ± 9.87 0.341b

Mean BMI 29.82 ± 5.6 25.37 ± 2.06 0.001c

Mean number of previous 
abdominal surgery

1.25 ± 0.55 1.60 ± 1.14 0.523c

Mean ASA 1.75 ± 0.55 2.25 ± 0.72 0.046c

Table 1. Patient Demographics

Table 2. Distribution of Incisional Abdominal Wall Hernias Localization by the European Her-
nia Society Classification

aPearson chi-square, bIndependent t test, cMann whitney u test.

cMann whitney u test.

Laparoscopic Conventional

Midline Epigastric M2 13 9

Umbilical M3 4 4

Lateral Subcostal L1 1 3

Flank L2 1 1

Iliac L3 1 3

P-value P = 0.183c 1.65 ± 1.14 2.35 ± 1.57
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3 - 4 cm on each side of the fascia defect which was de-
termined by marking the abdominal skin. Besides classical 
laparoscopic tools, Spiral Tacker (Origin Medical Systems, 
Menlo Park, California) and transfixion suture tools for in-
traperitoneal fixation of the greft were used. Abdominal wall 
posterior adhesions were cleared and a laparoscopic seal was 
used in order to avoid bowel injury and to maintain hemo-
stasis. Suture Passer was also used along with Spiral Tacker 
in order to take out the vicryl suture ends that were already 
attached to the mesh providing fixation of the graft to the ab-
dominal wall. Spiral tacker was used each with 2 cm distance 
following placement of vicryl sutures at a distance of 3 - 4 
cm from fascia defect and fixation on mesh edge, while open 
fascia edges were not closed primarily.

Insufflation was performed through the first trocar (10 
mm long) which was placed away from the defect according 
to open Hasson technique. Abdomen was explored following 
insertion of the laparoscope. The other two trocars (each 5 
mm long) were placed under dirct vision between anterior 
and mid-axillary lines with a greatest distance of 5 cm.

Data were analyzed using SPSS software version 19. 
Pairwise comparisons were made using the parametric in-
dependent t test and the non-parametric Mann Whitney-U 
test. Relation between variables was made using Kendall’s 
Tau-b, while chi square test and one sample Kolmogorov 
Smirnov test (uniform) were used. Results were calculated 
within 95% confidence interval with a maximum margin of 
error of 0.05%. A P value < 0.05 was considered statistically 

Table 3. Surgical Technique, Short- and Long-Term Results

Table 4. Distribution of Complications Among Groups by the Clavien Classification

aPearson chi-square, bIndependent t test, cMann whitney u test.

aPearson chi-square.

Laparoscopic Conventional P

Mean defect diameter (cm) 5.6 ± 2.84 6.43 ± 2.4 0.242c

Mean mesh size (cm2) 124.49 ± 100 114.45 ± 70.66 0.820c

Mean operational duration (min) 101 ± 57.34 106.5 ± 24.93 0.696b

Mean VAS score 3.1 ± 1.54 4.5 ± 2 0.018b

Mean postoperative discharge duration (days) 2.70 ± 1.59 3.60 ± 1.50 0.026c

Recurrence 1 1 1a

Clavien-Dindo classification N. of Laparoscopic cases N. of Conventional cases

No complication 17 12

Grade I 3 7

Grade II 0 1

Grade III 0 0

Grade IV 0 0

Grade V 0 0
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significant.

 
Results

  
Table 1 summarizes demographic features and statistical 
comparisons of surgery groups. No statistical difference was 
found between the two groups in terms of age and gender. 
Laparoscopic repair group, which contained 6 patients with 
BMI values higher than 30, had significantly greater mean 
BMI value compared with that in conventional repair group 
(Table 1).

Ten patients, of whom 4 (10%) were in laparoscopic re-
pair group and 6 (15%) were in conventional repair group, 
had a history of more than one previous abdominal surgery. 
However, no statistical difference was found between two 
groups in terms of number of previous abdominal surgery 
and localization of incisional hernia (Table 1, 2). ASA score, 
which evaluates preoperative risk with regard to anesthesia, 
was significantly greater in patients in conventional repair 
group (Table 1).

No statistical difference was found between groups in 
terms of mean defect size, mean diameter of mesh used 
and duration of operation. Mean VAS values evaluated 24 
h postoperatively, as well as time until discharge were sig-
nificantly lower in laparoscopic repair group compared with 
conventional repair group (Table 3).

Complications were observed in a total of 11 (27.5%) 
cases, 3 (15%) in laparoscopic and 8 (40%) in conventional 
group, in our study. Except for a pulmonary complication in 
1 patient in the conventional group, all complications were 
classified as Grade I according to Clavien classification and 
no significant difference was detected between groups (P = 
0.07) (Table 4).

In addition, long-term complications were observed in 
2 (5%) patients (1 in each group) during one-year follow-up 
period.

Discussion
  
Incisional hernia is a significant problem both surgically and 
socio-economically. Although the use of prosthetic materials 
reduced recurrence rates as opposed to primary repair, surgi-
cal challenges are consistently faced. Laparoscopic hernia 
repair has become popular due to development of minimal 
invasive surgical techniques. Principal benefits of laparo-
scopic surgery include decreased wound infection risk, less 
pain and reduced requirement to analgesics, accelerated 
recovery and rapid return to labor. Although age, sex, inci-
sional hernia localization and mean defect size were compa-
rable in two surgery groups, BMI was significantly greater 
in laparoscopic repair group with > 30 in 6 patients in this 
group. Kurman et al [10] reported that a BMI value greater 

than 30 is a predisposing factor for recurrence regardless of 
the surgical technique used, however, no significant differ-
ence was observed in our study between surgery groups in 
terms of recurrence.

Park et al reported cardiopulmonary complication rates 
of 1.7% and 10.2% in patients who underwent laparoscopic 
and conventional hernia repair, respectively [5]. We did not 
observe a cardiopulmonary complication in laparoscopic re-
pair group while postoperative atelectasis was detected in 1 
(2.5%) patient in conventional repair group. This patient was 
discharged following medical treatment. We suggest that the 
difference between two surgery groups in terms of cardio-
pulmonary complication could be due to preoperative ASA 
score which was significantly greater in conventional repair 
group.

Although longer or similar duration of operation with 
laparoscopic technique compared to the conventional meth-
od was reported by different studies [5, 6, 11, 12], recent 
literature supports shorter operational duration with lapa-
roscopic technique due to technological advancements [13, 
14, 15]. Carbajo et al reported that operational duration was 
reduced by 50% by the help of external knotting technique 
which was also used in our laparoscopic surgery [16], how-
ever, duration of operation in laparoscopic repair group was 
not significantly decreased compared with the conventional 
technique in our study. Mean operational duration was 101 
min (range 45 - 300 min) and 106.5 min (range 60 - 150 min) 
in laparoscopic and conventional repair group, respectively. 
Although operational duration was the longest (300 min) in 
our first case of incisional hernia repair with laparoscopic 
technique, it was shortened gradually with increasing num-
ber of patients who underwent laparoscopic incisional hernia 
repair.

Rate of complication is lower in laparoscopic technique 
compared with the conventional method [5, 6, 9, 15]. A pre-
vious study reported 58% less complication rate in patients 
who underwent laparoscopic hernia repair compared with 
the conventional technique [12]. One of the most common 
complications in hernia repair with laparoscopic mesh is se-
roma which occurs due to broad dissections or dead volumes 
and generally shows spontaneous regression requiring no in-
tervention. We did not observe seroma in the laparoscopic 
repair group in our study. Although Carbajo et al reported 
4 cases with seroma in a 30-patient series [16] and Park et 
al reported 2 cases with seroma in a 56-patient series [5], 
in agreement with our study, Reitter et al reported no case 
with seroma in a 49-patient series [17]. Interestingly, a num-
ber of studies reported higher rate of seroma in patients who 
underwent laparoscopic repair than those who underwent 
conventional hernia repair [14, 18]. We suggest that use of 
sepramesh in our study prevented dead volume, and, hence, 
seroma occurrence [19]. We detected 3 cases (7.5%) with 
seroma in conventional repair group; seroma was drained 
surgically in one case while it regressed spontaneously in 
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2 cases.
Postoperative hematoma was reported in 3, 2 and 1 pa-

tient in studies of Heniford et al with 407 patients [4], Toy et 
al with 144 patients [20] and Carbajo et al with 30 patients 
[16]. Taker and suture passer need to be applied with great 
care during mesh fixation after determining vessel traces par-
ticularly to avoid epigastric vessel injury. We did not observe 
postoperative hematoma in patients who underwent laparo-
scopic hernia repair by the use of laparoscopic vascular seal-
ing device.

Mesh infection is a significant problem in laparoscop-
ic or conventional hernia repair. In contrast to septic onlay 
mesh that could be managed by simple open wound care, 
the mesh must be removed in laparoscopic group in the case 
of an infection hernia repair is delayed for at least 6 months. 
Infections occur due to broad dissection for graft placement, 
wide skin incisions over prosthetic material and use of ex-
ternal drainage systems. Rate of wound infection requiring 
mesh removal is extremely low [21]. Skin pathogens are 
generally responsible from such infections. Rate of wound 
complications and infection are reported to vary between 
12-20% in hernia repair with prosthetic material [7] and in-
creased complication parallels increased recurrence [2, 5, 
15, 22, 23]. Large-scale studies conducted by experienced 
centers reported that rate of wound infection by laparoscopic 
hernia repair was 1.3-10.4% [21]. In our study, we observed 
no wound infection in patients who received laparoscopic 
hernia repair and in 1 (2.5%) patient who underwent conven-
tional repair. The wound infection in this patient was man-
aged by local wound care and antibiotic therapy.

Rate of intestinal injury in laparoscopic hernia repair 
was reported as 3.5% in the literature [15]. We did not ob-
serve intestinal injury in either group in our study. Sharp dis-
section was performed and operation table was moved for 
better anatomic view in laparoscopic hernia repair group in 
order to avoid intestinal injury.

Postoperative prolonged ileus is one of the most com-
mon complications in both type of hernia repair [4, 5]. 
Postoperative prolonged ileus was detected in a total of 5 
(12.5%) cases probably due to large incisional hernia defect 
which resulted in broad dissection and prolonged operational 
duration. These patients recovered following conservative 
therapy.

Duration of hospital stay is reportedly shorter in laparo-
scopic hernia repair compared with the conventional tech-
nique [15, 21, 24, 25]. Mean hospital stay was reported as 2 
days, 2.3 days and 2.7 days in the series of Carbajo et al [16], 
Heniford et al [4] and Lomanto et al [26], respectively. We 
found in our study that means duration of hospital stay (2.7 
days) was significantly lower in laparoscopic repair group 
compared with the conventional repair group (3.6 days). The 
longer duration of hospital stay in conventional repair group 
might be due to greater postoperative pain score (VAS) and 
delayed mobilization in these patients.

Patients may suffer from pain or local sensitivity at 
transabdominal fixation areas following laparoscopic her-
nia repair. Postoperative pain on the suture site is due to 
squeezed nerves within the transfixation sutures. This com-
plication is rare with resorbable sutures [27]. The pain can 
last longer than 6 weeks in some cases; these patients can 
be managed by non-steroidal anti-inflammatory drugs and 
narcotic analgesics, as well as subfascial local anesthetics 
[28].

Recurrence constitutes one of the most important prob-
lems in incisional hernia repair; 90% of all recurrences ap-
pear in the first 3 years after the surgery [2]. Recurrence rate 
is increased by morbid obesity, unsuccessful operations, 
large defects and postoperative complications [7]. Recur-
rence rates in conventional and laparoscopic hernia repairs 
are still ambiguous. A randomized controlled study reported 
a rate of 34% recurrence with conventional incisional her-
nia repair with mesh [29]. Rate of recurrence in Stoppa’s 
repair using mesh larger than the defect was 2% [30] and 
recurrence rate after open repair was reported as 3.6% in a 
review by Heniford and colleagues [4]. In addition, a meta-
analysis reviewing laparoscopic series reported a recurrence 
rate of 3.4% and found no statistical difference with recur-
rence rate reported for the open technique [21]. We observed 
recurrences in a total of 2 (5%) patients, one patient in each 
group, after a 1-year follow-up period. Both patients were 
operated due to recurrent incisional hernia. New studies with 
larger population and longer duration are required to exactly 
determine the rates of recurrence in laparoscopic versus con-
ventional hernia repair.

In conclusion, the laparoscopic technique reduces op-
erational duration, postoperative pain, mobilization time and 
duration of hospital stay in hernia repair. Other advantages 
of laparoscopic method include applicability in obese pa-
tients, better outcomes, and lower risk of seroma occurrence 
and wound infection. On the other hand, higher operation-
al cost seems to be a disadvantage of laparoscopic hernia 
repair. We believe that laparoscopic technique is a reliable 
and satisfactory alternative to the conventional technique in 
terms of hernia repair. Nevertheless, observation of larger 
populations for longer durations is required to evaluate the 
rate of recurrence in both techniques.
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