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Abstract

Introduction: The conventional open repairof incisional hernia requires extensive dissection. The applicability and superiority
of the laparoscopy have been evolving overthe last few years.The aim of our study was to compare the surgical outcomes of
laparoscopic versus open mesh repair in the management of incisional hernia.

Methods: This prospective comparative study was carried out in the SKIMS Medical College, Hospital, over a period of 5 years.
The total of 62 subjects with non-complicated primary incisional hernias between 15-65 years of age were included. Polypropylene
mesh in open surgery and Proceed prosthesis(ePTFE Mesh) in laparoscopy was used for repair. After hospital discharge, the patients
were attached to the Out-Patient Department for follow-up. The data was collected and analyzed.

Result: The maximum numbers of patients (41.9%) were in the age group of 36-45 years with amale to female ratio of 0.55.32
patients were operated by convention open mesh repair and 30 patients underwentintra-abdominal preperitoneal on-lay mesh
repair.30.6% of female patients had history of a lower abdominal caesarean section followed by hysterectomy (17.7%). The majority
of males had history of exploratory laparotomy secondary to trauma (17.7%) or peptic ulcer perforation (12.9%). The difference in
mean operative time of laparoscopic technique (8748.62 minutes)and open repair (96.56+9.3 Iminutes) was statistically significant
(p-value of 0.05).The difference between the mean duration of hospitalstay in the open repair (5.58+1.69 days) and thelaparoscopy
(3.36+1.17 days) was statistically significant. None of our patients expired during the study period.

Conclusion: Laparoscopic management of incisional hernia is a promising alternative to conventional repair with encouraging
results.In our study, it was found that laparoscopic repair is safe and resulted in lesser operative time, fewer complications, shorter
hospital stay and early return to activity.
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Introduction

Incisional hernia occurs at the site of previous
incisional scars in which abdominal fascia has been
divided. It occurs in up to 10-50% of laparotomy
and 1-5% of laparoscopic port site incisions
(1).There are number of factors responsible
for the development of an incisional hernia.
These factors can be related to the patient (e.g.,
malnutrition,patient on immunosuppressive drugs,
uremia, diabetes, and anemia), surgical technique
(e.g., type of incisions, suture material, incision
and technique of close), and wound (e.g., infection,
hematoma, and foreign body). Post-operative
surgical site infections increase the rate of incisional
hernia up to 23% (2-3). Thus, incisional hernia is
a common surgical problem encountered in day-to-
day practice. The patient of incisional hernia may
be asymptomatic,symptomatic, or aesthetically
distressing. Incisional hernias should be repaired
because they can become complicated, such as
obstruction, strangulation, increase in size, and may
become difficult to repair with time.

The myriads of methods have been developed for
the repair of incisional hernia. Severaltrials have
been performed to compare primary versus mesh
repair of incisional hernia. Primary repair by simple
suture technique is associated with high reported
recurrence rates. The recurrence rate is estimated at
63% after suture repair of incisional hernia 10-years
after surgery (4). Moreover, recurrence rates of
50%after suture repair of an incisional hernia were
reproduced in several other studies (5-6).

Most incisional hernias are repaired with the use
of prosthetic meshes via an open or laparoscopic
approach. Mesh repair has become the standard
technique of elective management of incisional
hernia.The mesh can be placed in subcutaneous
space superficial to fascial defects (on-lay repair),
bridging the gap between the defect edges or within
the abdominal wall musculoaponeurotic layer (inter-
lay) and deep to the fascial intra or preperitoneal
defects (underlay).

Though the open mesh repair of incisional hernia
is being conducted extensively, minimally invasive
surgical methods have been influencing since

the last decade.The minimal invasive surgical
techniquesresultsin shorter hospital stay and lesser
complications compared to conventional open
repair (7). Less incidence of wound infection, early
return of bowel movements, and faster resumption
of normal activities, favour laparoscopic incisional
and ventral hernia repair (8-12). The study aimed
to compare the surgical outcomes of laparoscopic
versus open mesh repair in the management of
incisional hernia.

Material and Methods

This prospective comparative study between
the open and laparoscopic repair of incisional
hernia was conducted in SKIMS Medical College,
2015 2020.
After obtaining proper ethical clearance from the
Institutional Ethical Committee (SKIMS MCH/
IEC/2015-88), total of 62 subjects (Kashmiri
residents) were included in our study.

All patients with non-complicated primary

Srinagar,fromJanuary toJanuary

incisional hernias aged15-65 years were included
in the study.The patients with erythema, skin
discoloration, severe pain and very tender hernia,
symptoms of bowel obstruction, very large defects
(more than 10cm), and extensive intra-abdominal
adhesions and those operated in an emergency set-
up were excluded from the research. Pre-operatively,
patients were thoroughly evaluated (including
complete history taking andclinical examination)
and were subjected to baseline investigations. The
goals of the study and data usage were explained
to the participants as per the ethical guidelines
of Helsinki and proper informed consent was
secured. The patients were matched for age,gender,
operationtime, postoperative complications, and
hospital stay. All the operations were performed
anesthesia. The

g of
Ceftriaxoneduring the induction of anesthesia. After

under general

administered prophylacticl

patientswere
intravenous

discharge, all the subjects were invited for follow-up
at 1-week, 4-weeks, 6 months, and yearly thereafter.
In open hernia repair,after excising the previous
surgical scar,the hernia sac was dissected untothe
margins of the hernia ring.The hernia sac was
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opened and contents were reduced after lysis of the
adhesions,followed by the closure of the peritoneum
with running 2-0 Vicryl sutures. The facial defect was
closed with a monofilament suture. Skin flaps were
mobilized and adequate size polypropylene mesh
was used in all the cases covering Scm all around
the defect. The mesh was placed in subcutaneous
space superficial to fascial defects (on-lay repair).
Skin was closed after insertion of 14F closed suction
drain in subcutaneous plane.

In laparoscopy, we used closed method of
pneumoperitoneum creation via Veress needle to
achieve the intra-abdominal pressure of 12-15 mm Hg.
The umbilicus was employed as the primary port site
since it 1s a convenient and safe point of insertion.
For patients with midline scar, pneumoperitoneum
and the primary port was created away from the

midline. The commonest applied approach was
Palmer’s point,3cm below the left costal margin in
the midclavicular line.

All the secondary trocars were inserted under direct
vision to avoid damage to the bowel, vessel, or
bladder. The total of three ports was used, including
10-mm optical and two 5-mm working ports. We
used 30-degree cameraduring surgery for a better
panoramic view.

Meticulous hernia reduction and adhesiolysis using
harmonic scalpel was performed taking due care
to avoid any bowel injury. Proceed(ePTFE Mesh)
prosthesis was used in all laparoscopic cases and
anchored in place with sutures and tackers with a
minimum of 5 cm overlap past the edge of defect on
all sides. 10-mm port was always closed with 2-0
Vicryl at the end of surgery (Figure 1).

Figure 1. Incisional hernia defect and laparoscopic mesh fixation

Results

Total of 62 patients were included in our study.
The youngest patient was the 22-year-old male and
oldest 64-year-old female. The maximum number
of patients (41.9%) were in the age group of 36-
45 years, followed by 46-55 years (35.48%), 26-35
years (9.67%),56-65 years (8.06%), and 15-25 years
(4.8%). 32 (51.6%) patients underwent convention
open mesh repair and 30 (48.3%) subjects had intra-
abdominal preperitoneal on-lay mesh repair(IPOM).
Females outnumbered the males (64.5%vs35.4%)

with a male: femaleratio of 0.55.The mean age
infemale patients was 43.47 years, and 44.11 years
among male subjects. The female preponderance of
incisional hernia in our study had a history of lower
abdominal cesarean section (30.6%), hysterectomy
(17.7%), or surgery for some other gynaecological
procedures. The majority of males hadhistory
of exploratory laparotomy secondary to trauma
(17.7%) or gut perforation (12.9%) (Table 1).

Due to the non-availability of laparoscopic
equipment at healthcare

peripheral systems
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and myths associated with laparoscopy, open
cholecystectomies are routinely conducted in this
part of the developing world. In our study, 9.68%
of patients had right upper abdomen scarsecondary
to open cholecystectomy. The incisional herniawas
most common among patients who had a history
of previous abdominal surgery via lower midline
incision (43.55%) (Table 2).

In laparoscopic repair, majority of operations were
completed between 60-90 minutes (68.8%) with
amean operative time of 87+8.62minutes. While
as80% of surgeries in the open group were completed
in 90-120minutes with amean 0f 96.56+9.31 minutes
(Table3).

The difference was statistically significant. 43.75%
of our patients in open repairdeveloped short-term
postoperative complications while as only 16.67%
patients developed minor complications in the
laparoscopic group.Wound site infection was the
most common complication present in 5(8.06%)
patients. Other complications included respiratory
infection (4.84%), seroma (3.23%), hematoma
(1.61%), and flap necrosis (1.61%). Moreover,
2 (3.22%) patients in the open group developed

Table 1. Prior surgeries

postoperative ileus (Table 4). None of our subjects
had serious postoperative complications, post-
operative death, or recurrence. The difference
between the two groups was not statistically
significant with a p-value of 0.677. This was due
to meticulous aseptic practice followed during the
open mesh repair of incisional hernia. Patients with
wound site infections were administered twice daily
antiseptic dressing and culture-sensitive antibiotics.
The postoperative period was uneventful in 69.35%
of patients. RomoVac Suction drain was used in all
open cases, and removed once the drainage falls to
25 to 30 mililitre. Drain removal was delayed in
patients who developed postoperative seroma.

The duration of hospital stay was calculated from
the day of admission to the day of discharge. The
mean hospitalstay in the open and laparoscopic
group was 5.58+1.69 days and 3.36+1.17 days,
respectively. 62.5% of our open repair patients
were discharged between the 5th and 6th days
of admission, while as 93.33% patients in the
laparoscopic group were discharged within 4
days. The difference between the two groups was
statistically significant (Table5).

Type of surgery

Number(percentage)

Hysterectomy

11(17.7%)

Caesarean section (emergency/open)

19(30.6%)

Peptic ulcer perforation

8(12.9%)

perforation [Enteric], post D&C uterine perforation)

Trauma EL 11(17.7%)
Open cholecystectomy 5(8.06%)
Other gynecological operations 3(4.8%)
ELwith resection anastomosis 1(1.6%)
Open pyelolithotomy 1(1.6%)
Peritonitis (perforated appendix, ileal
3(4.8%)

EL: Exploratory laparotomy; D&C: Dilatation and curettage
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Table 2. Location of previous incision and subsequent hernia

Type of Incision

Number (percentage)

Lower midline

27(43.55%)

Upper midline 19(30.65%)
Pfannenstiel 4(6.45%)
Right subcostal 5(8.06%)
Paramedian 4(6.45%)
Oblique lumbar 1(1.61%)
Right iliac fossa 1(1.61%)
Table 3. Time of operation
Laparoscopic Group Open Group
Operation time
No.(Percentage) No. (percentage)

30-60 min 1(3.33%) 3(9.38%)

60-90 min 22(73.33%) 4(12.5%)
90-120 min 1(3.33%) 24(75%)
120-150 min 6(20%) 1(3.13%)

MeanzSD 87+8.62 96.5619.31

Table 4. Postoperative complications
Post-operative comp Open group Laparoscopic Group Percentage
Seroma 2 0 3.23%
Haematoma 1 0 1.61%
Wound infection 5 0 8.06%
Serous discharge 1 3 6.45%
Respiratory tract infection 2 1 4.84%
lleus 2 0 3.22%
Flap necrosis 1 0 1.61%
Recurrence 0 0 0%

Post-operative death 0 0 0%

Umbilical port infection 0 1 1.6%
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Open Group Laparoscopic Group
Stay in days
No.(Percentage) No.(Percentage)

1-2 days 0(0%) 5(16.67%)

3-4 days 5(15.62%) 23(76.67%)

5-6 days 20(62.5%) 1(3.33%)

7-8 days 5(15.62%) 1(3.33%)

9-10 days 1(3.13%) 0(0%)
11-12 days 1(3.13%) 0(0%)

MeanzSD 5.81+1.69 3.371.69+

Discussion In this study, the incidence of incisional hernia

Incisional hernia is defined as a visible or palpable
bulge at the site of previous surgical intervention
which is more apparent during coughing and
straining. The majority of patients present with
asymptomatic swelling with positive cough impulse
at the site of previous surgical scar and some of
them may complain of pain or discomfort. Small
fascial defect with a large hernia is more prone to
develop obstruction and strangulation. On clinical
examination, hernial contents can be palpated,
hernia defect felt, and approximate size can be
estimated. Patients with complex hernia or morbid
obesitymay warrant imaging before the surgery for
diagnosis (13). The computed tomography scan is
the most commonly used method to diagnose an
incisional hernia and can also be useful in complex
cases to help plan operative management(14-15).
Open, laparoscopic, and robotic techniques have
been commonly used to repair incisional hernia
and must be tailored to the patient and hernia
characteristics(16). Open mesh hernia repair is
associated with extensive dissection, various
postoperative  complications, and prolonged
hospital stay. Laparoscopy is fast emerging and
mimicking the principles of open surgery using
small trocars.It results in shorter hospital stays and
lower short-term complications, compared to open
repair(17). This study was conducted to compare
the results of laparoscopic (i.e., [IPOM) versus open
mesh repair of incisional hernia in our medical
college hospital.

was found to be maximumin the age range of 36-45
years (41.9%) followed by 46-55 years (35.48%).
The mean age was estimated to be43.7 years.
Females outnumbered the males with a male:
female ratio of 0.55.0ur results were comparable
with thestudy carried out by Parmanand et al., in
which incisional hernia was found more common
among females with a male: female ratio of 1:3.25.
In the mentioned study, there were 16 males and 52
femaleswith a mean age of 51.1+11.1 years (range:
23-74 years) (18).

The female preponderance of incisional hernia in
our study had a history of lower abdominal cesarean
section (30.6%) and abdominal hysterectomies
(17.7%). Therefore, lower abdominal cesarean
section was the most common observed surgery
followed by hysterectomy. The majority of males
had history of exploratory laparotomy secondary to
trauma (17.7%) or peptic ulcer perforation (12.9%).
Though laparoscopic cholecystectomy is the
treatment of choice for symptomatic cholelithiasis,
open surgery is frequently performed in this part
of the world.In our study, 8.06% of patients had
right subcostal scar secondary to previous open
cholecystectomy. This is due to the non-availability
of laparoscopic equipment at our peripheral
healthcare system and myths associated with
laparoscopy.It is imperative to upgradehealthcare
systems and health education.Midline incisions are
associated with higher rates of incisional hernia
than paramedian and transverse incisions (19-20).
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The findings are in line with the results of our study.
The incisional hernias were most common among
patients who had a history of previous abdominal
surgeries via lower midline incision (43.55%).

In laparoscopic repair, majority of operations were
completed between 60-90 minutes (68.8%) with a
mean operative time of 87+8.62 minutes. While as
80% of surgeries in the open group were completed
in 90-120 minutes with a mean of 96.56+9.31
minutes. The differencewas statistically significant
(p-value of 0.05). The results of our study revealed
that laparoscopic intra-peritoneal on-lay mesh
repair was associated with significantly lesser
operative time and hospital stay, compared to open
repair. These results were in agreement with the
study performed(21-22).

Based on the findings, 43.75% of patients
developed short-term postoperative complications
in the open repair, while as only 16.67% of patients
in the laparoscopic repair had minor postoperative
complications.Wound site infection was the most
common complication present in 8.06% of patients.
Other complication included seroma (3.2%),
hematoma (1.61%), mesh infection (1.61%), flap
necrosis (1.61%), and respiratory infection (3.2%).
Among all participants in the current study, two
patients (3.2%). in the open group developed
postoperative ileus. None of our subjects had post-
operative death or recurrence. The study conducted
by Kamal et al. showed thatcomplications were
more common in the open repair (47.9%) than in
the laparoscopic repair (31.5%) of incisional hernia
andmajor morbidities were associated withopen
repair than laparoscopy (15%vs 7%)(23). The
results of other studies showedthat laparoscopic
ventral hernia repair had a lower rate of wound
infection, compared to open repair(24-26).

In our study, the mean durations of hospital-stay
in the open and laparoscopic groups were5.81 and
3.36 days, respectively. 62.5% of our patients in the
open group were discharged between the 5th and
6th days of admission, while 93.33% of subjects
in the laparoscopic group were discharged within
fourdays. Consequently, total hospital stay was
significantly less in the laparoscopic group than in

the open surgerygroup. The study results carried
out by Carbajoet al. showed hospital stay of 2.2
days for the laparoscopic group and 9.1 days for
the open group of patients (21).

This study was conducted ona small sample;
therefore, it is required to perform a long-term
prospective clinical study with a larger sample size
to properly validate these conclusions.

Conclusion

Laparoscopic incisional hernia repair is a promising
alternative to conventional repair with encouraging
results. The results of our study indicated that
laparoscopic repair issafe and resulted in lesser
operative time, fewer complications, shorter hospital
stay, and early return to activity.
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