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ABSTRACT Objective: Large ventral hernias especially recurrent incisional hernia carries a significant post-operative 
morbidity and complications. This retrospective study is done to determine the outcomes of large ventral 

hernia repair in rural setup in developing country. 

Methodology: This case series included 26 patients, operated from 2011 to 2014 for large ventral hernia at our insti-
tute with follow up of at least 12 months. The variables studied consisted of age, sex, BMI, Type of hernia, Type of 
incision in previous surgery in case of incisional hernia, risk factors, duration for onset of incisional hernia after previous 
surgery, and hospital stay post surgery. But particular attention was given to surgery by onlay mesh repair and compli-
cations in perioperative period.

Results: Total 26 patients of large ventral hernia found to be eligible were included in the study. Mean age of patients 
was 46.2 + 9.4 yrs with clear female preponderance (male to female ratio is 1:2.7). Most common type of hernia was 
incisional (77%) and previous abdominal surgery (77%) was the major risk factor followed by obesity (53.8%). Lower 
midline incision was the most common incision (45%) predisposing to development of incisional hernia. 26.9% patients 
developed complications in the form of Surgical Site Infection (SSI), seroma formation and recurrence. With a mean fol-
low up of 18+9 months 7.7% patients had recurrence of hernia in this study.

Conclusions: Repair of large ventral hernia with onlay mesh repair has shown promising results with reasonably good 
outcome, acceptable rates of recurrence and lesser technical difficulties. 

Introduction
Abdominal wall hernias are one of the most common sur-
gically treated medical conditions worldwide. A ventral 
hernia is defined by a protrusion through the anterior ab-
dominal wall fascia. These defects can be categorized as 
spontaneous or acquired or by their location on the ab-
dominal wall.[1] Various types are epigastric, paraumbilical, 
umbilical, spigelian, lumbar but most common nowadays is 
incisional hernia.

Based on national operative statistics, incisional hernias ac-
counts for 15% to 20% of all abdominal wall hernias; um-
bilical and epigastric hernias constitute 10% of hernias. In-
cisional hernias are twice as common in women as in men.
[1] Ventral incisional hernias (VIH) develop in 10-20% of pa-
tients after abdominal surgery.[2]

Various predisposing factors obesity (most important single 
factor), advanced age, Postoperative cough, malnutrition, 
emergency surgery, poor technique of surgery, wound in-
fection etc. Most important clinical feature is bulge in the 
anterior abdominal wall. Presentation of incisional hernia 
with incarceration causing bowel obstruction is not un-
common which may lead to emergency surgery and sub-
sequent complications and morbidity. According to the 
size of defect, European Hernia Society classifies incisional 
hernias as: a) Small: <5 cm in width or length. b) Medium: 
5-10 cm in width or length. c) Large: >10 cm in width or 
length.[3]

Treatment of Ventral Hernia is operative repair and three 
general classes of operative repair have emerged in mod-
ern era. These techniques include primary repair, open 
repair of hernia with prosthetic mesh and laparoscopic in-
cisional hernia repair. There are convincing data that place-
ment of mesh to repair the hernia defect has decreased 
the high recurrence rate historically associated with primary 
suture repair.[4-5] Various procedures of primary anatomi-
cal closure are vertical double breasting, transverse dou-
ble breasting (Mayo), Keel’s procedure, Catell’s procedure, 
Nutall’s procedure, shoelace darn repair, etc.

Some guidelines exist with basic indications regarding the 
techniques to be adopted. When enough healthy tissue is 
available, an autologous open suture repair (approximation 
of the muscular wall edges – primary suture of the ante-
rior rectus abdominis fascia or Da Silva technique) should 
be preferred for its simplicity compared to the other tech-
niques.[6] The Component Separation Technique (CST) 
partially overcome the limitations for the autologous re-
pair as it repairs defects up to 20 cm wide by producing 
greater amount of muscular tissues. However, the technical 
difficulty and the considerable morbidity are still limiting its 
widespread use.[7,8]

Recurrence, surgical site infection (SSI), mesh infection, 
wound dehiscence and seroma are common complications 
of incisional hernia repair reported in literature.[9] The inci-
dence of SSI after open and laparoscopic repair has been 
reported in up to 27.7% and 10.5%, respectively.[10]
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Material and Methods 
This study included adult patients of large (hernia defect 
>10cm) ventral abdominal wall hernia from 2011 to 2014 
at Annasaheb Chudaman Patil Memorial Medical College, 
Dhule.

The factors studied consisted of age, sex, BMI, risk fac-
tors, duration for onset of incisional hernia after previous 
surgery, previous history of surgery, chemo/radiotherapy or 
incisional hernia repair and surgical details of hernia repair, 
complications and hospital stay and followup. 

Particular attention was given to management by onlay 
mesh repair, complications in perioperative period and fac-
tors affecting recurrence.

All patients after complete investigations were taken for 
surgery in the form of primary closure with onlay mesh re-
pair except in some emergency situations where chances 
of contamination are high.

 
Fig 1 – Large ventral hernia

 
Fig 2 – Mesh Repair done

Fig 3 – Post operative photograph
 
Results
Total 26 patients of large ventral hernia found to be eligi-
ble to be included in this study were reviewed. Mean age 
of patients was 46.2 +/- 9.4 years with female preponder-
ance (male to female ratio is 1:2.7). Most of the patients 
were obese with 14 (53.8%) patients having BMI more 
than 30 kg/m2.Most common type of hernia was incisional 
(77.0%) with a small number of patients of paraumbilical 
and epigastric hernia (11.5% each). Previous abdominal 
surgery (77.0%) was the major risk factor followed by obe-
sity (53.8%), multiparity (30.8%). 1 patient had history of 
chemotherapy. Lower midline incision was the most com-
mon incision (45%) predisposing to development of inci-
sional hernia. Presentation of incisional hernia within 1 year 
of previous surgeries was seen in 73.1% of patients.(Table 
1)

In majority of patients, surgery was done electively with 
primary closure with local flaps of rectus sheath with on-
lay placement of mesh fixed with non-absorbable sutures. 
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Vacuum drainage applied to all the cases. Mesh was not 
placed in 2 patients in view of contaminated surgery. 

Complications were observed in 7 (26.92%) patients, of 
which SSI was the most common complication found in 
5 (19.3%) patient of whom 2 patients being operated in 
emergency setting. 2(7.7%) patient had seroma formation. 
There was no mortality in this series. 

With a mean follow up of 18 months, 1 patient had recur-
rence within 1 years of surgery, which had past history of 
chemotherapy. Other patient had recurrence after 1 year of 
surgery and had emergency contaminated surgery. Mean 
duration of hospital stay was 6.8 + 3.2 days.

Discussion
There are various risk factors implicated as cause of ven-
tral hernia or incisional hernia or recurrence of hernia. 
Which include advanced age, malnutrition, diabetes melli-
tus, smoking, obesity, previous chemoradiation, but wound 
infection is believed to be one of the most important 
risk factor for development of an incisional hernia.[11,12] 
Emergency surgery is also known to increase the risk of in-
cisional hernia formation. In our study, 53.8% of patients 
had obesity, 30.8% had multiparity an 19.9% had Diabetes 
and 1 patient had history of chemotherapy. Rios et al[13] 
also had 19.9% cases with diabetes in his study. Hence, 
these multiple risk factors might be a reason for causation 
or recurrence of hernia, as among 20 patients with inci-
sional hernia, 6 were operated twice and 2 were operated 
thrice.

Large recurrent incisional hernias continue to pose a diffi-
cult challenge for the surgeon. Various repairs have been 
advocated as local tissue flaps, pedicled flaps, various su-
ture techniques and insertion of synthetic mesh. Nowadays 
repair with prosthetic mesh became the standard proce-
dure for incisional hernias, the subsequent rate of recur-
rence has been lowered to 8-24% from 33 to 44%, but it 
has not been eliminated.[14,15] At present, onlay mesh 
repair and sublay mesh repair with or without component 
separation technique are good options for ventral hernia 
repair. 

In our study, in majority of patients, surgery was done 
electively with onlay mesh repair. In 2 patients, mesh was 
not placed in view of contaminated surgery. 1 patient had 
undergone component separation technique with onlay 
mesh repair. The Ventral Hernia Working Group also noted 
that underlay mesh placement may be preferred because 
of the theoretical advantages of this technique. However, 
there is no literature stating the use of one technique over 
another.[16] Recurrence rate in our study was 7.7%. The re-
sult was lower when compared to past studies, but com-
parable with some recent studies. Many factors may be at-
tributed to low recurrence rate in our study. Some of them 
are mean duration of follow up, better technical expertise 
and patient care, less number of patients of recurrent inci-
sional hernia and large mesh placement.

Mean follow-up period in our patients (18 + 9 months) was 
shorter than similar studies done in past. Poor economic 
and educational background may be the main reason for 
that. Nowadays better surgical expertise and improvement 
in post-operative patient care and education may reduce 
recurrence rate. In our study 6 (23.1%) and 2 (7.7%) pa-
tients had recurrent and re-recurrent incisional hernia which 
was less than other similar studies. It is well documented 
in literature that, there is increase in recurrence rate with 

each incisional hernia repairs.[17] We had put a large poly-
propylene mesh with prolene suturing at borders of mesh 
and few intermittent sutures in between mesh. Study done 
by Venclaukas et al had reported 10.5% recurrence rate in 
their study.[18] while study by Memon AA et al had report-
ed 6.6% recurrence rate in their study.[19]

Ventral hernia repair has many complications like wound 
infection, seroma, hematoma, wound dehiscence/ com-
partment syndrome, mesh infection and the formation of 
enterocutaneous fistulae.[16] Each of these complications 
conveys additional morbidity and the risk for recurrence 
of hernia. Most common complication following the repair 
of incisional hernia in our study was surgical site infection 
(19.3%). This is consistent with literature, that surgical site 
infection is the most common complication following inci-
sional hernia repair.[20,21] Various risk factors predisposing 
to SSI in our study was diabetes mellitus and emergency 
surgery. Wound infection is the most significant factor 
that predispose to hernia recurrence.[22] Apart from SSI, 
2(7.7%) patients had seroma formation as complication.(Ta-
ble 2)

Among two patients with recurrence in study, one had 
contaminated emergency surgery, which proves the role 
of SSI in recurrence of hernia. Another patient with recur-
rence had history of chemotherapy, which is also an impor-
tant causative factor of hernia recurrence. Two patients had 
contaminated emergency surgery among which one had 
recurrence of hernia showing the incidence of recurrence 
in contaminated wound (50%) against in clean wound as 
(4.2%). This furthermore demonstrate a role of antibiotic 
prophylaxis to lower the rate of infection following incision-
al hernia repair.[23] 

Hospital stay is another important factor which should be 
considered during choice of surgery performed. In our 
study mean hospital stay was 6.8 + 3.2 days. Hernia other 
than incisional hernia like paraumbilical and epigastric her-
nia had significantly lower hospital stay. SSI significantly 
increases the hospital stay of patient, similarly it also in-
crease financial burden over patient. So in era of minimally 
invasive surgery, laparoscopic hernia repair is gaining wide-
spread acceptance due to advantages of laparoscopic over 
open repair (lesser hospital stay, lower pain and complica-
tions). In various studies Laparoscopic ventral hernia repair 
has been reported to have complications in upto 16% and 
recurrence in up to 2.5% of patients.[24-28]

Conclusion
Large abdominal ventral hernia has clear female prepon-
derance with incisional hernia is the most common type 
among all. Previous major abdominal surgery and obesity 
are the most important risk factors for abdominal ventral 
hernia. Onlay mesh repair with prosthetic non-absorbable 
mesh has shown some promising results for rural setup 
with reasonably good outcome, acceptable rates of recur-
rence and lesser technical difficulties. Surgical Site Infec-
tion is the most common complication following repair of 
large ventral hernias.
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Table 1: Showing various characteristics of patients 
studied (n= 26).
 Variables  Value
Age (Mean in years) 46.2 + 9.4
Sex (male : female) 1:2.7
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BMI (kg/m2) 28.2 + 6.3

Type of ven-
tral hernia

Incisional 20 (77%)
Paraumbilical 3 (11.5%)
Epigastric 3 (11.5%)

Type of 
incision in 
previous 
surgery

Lower midline 9 (45%)
Upper midline 5 (25%)
Pfennestiel 3 (15%)
Other 3 (15%)

Dura-
tion since 
precious 
surgery

< 6 months 11 (42.3%)
6-12 months 8 (30.8%)
>1 year 7 (26.9%)

Risk factors

Past abd surgery 20 (76.9%)
Obesity 14 (53.8%)
Multiparity 8 (30.8%)
Diabetes 5 (19.2%)
Chronic cough 3 (11.5)
Previous chemo-
therapy 1 (3.8%)

Type of 
sugery

Elective 24 (92.3%)
Emergency 2 (7.7%)

Follow up period 18+9 months
Mean hospital stay 6.8 + 3.2 days

Table 2: Comparison of complications occurs in various 
other studies

Complications
Venclaukas 
et al (2007)
[18]

Memon AA 
et al (2010)
[19]

Present 
study(%)

(2015)
Minor wound infec-
tion 16.1% 21.6% 5 (19.3%)

Seroma 13% 1.67% 2 (7.7%)
Dehiscence/ Burst 
abdomen 0 0 0

Mesh infection 0 3.3% 0
Recurrence 10.5% 6.6% 2 (7.7%)

Table 3: Comparison of recurrence rate in various other 
studies

Various 
studies

de Vries

Reilingh et 
al(2004)[29]

Venclau-
kas et al 
(2007)[18]

Memon 
AA et al 
(2010)[19]

Present 
study

(2015)
Sample 
size  53 31 60 26

Mean 
follow up 
period 
(months)

 24 30 20 20

Recur-
rence(%)  28% 10.5% 6.6% 7.7%
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