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Abstract
Background To evaluate the predisposing factors and characteristics of recurrent ventral hernia (RVH) along with the fea-
sibility and outcome of laparoscopy in managing RVH.
Methods This study is a retrospective analysis of all patients with reducible or irreducible, uncomplicated RVH who under-
went surgical management from January 2012 to June 2018.
Results Out of 222 patients, 186 (83.8%) were female, and 36 (16.2%) were male. The mean age was 54.1 ± 10.1 years; 
an average body mass index was 31 kg/m2 (19–47.9). The most common previous abdominal operations among female 
patients were cesarean sections (43.5%) and abdominal hysterectomy (36.6%). Most of the patients had a history of open 
mesh repair (43.7%) and open anatomical repair (36.9%). The median time of recurrence was 4 years (1–33 years). The 
median defect size was 10 cm2 (range 2–150 cm2), and 73% defects were in the midline. Total 181 of 222 (81.6%) patients 
underwent laparoscopic intraperitoneal onlay mesh plus (L-IPOM+), 19 (8.5%) laparoscopic-assisted IPOM+, 17(7.7%) 
laparoscopic anatomical repair, while remaining 5 (2.3%) patients required open mesh reconstruction. The median size of the 
composite mesh used was 300 cm2 (150–600 cm2). The mean operating time was 145 (30–330) min, and median blood loss 
was 15 (5–110) ml. The median hospital stay was 3 days, and median follow-up period was 37 months. The post-operative 
symptomatic seroma rate was 3.1%, and re-recurrence rate was 1.4%.
Conclusion Obesity, old age, female sex, previous lower abdominal surgeries, and previous open repair of a hernia are factors 
associated with recurrence. Laparoscopic repair is feasible with excellent outcome in most of the patients.

Keywords Recurrent ventral hernia · Laparoscopic hernia repair · Intraperitoneal onlay mesh · IPOM plus · Incisional 
hernia

Introduction

It is a challenging task for any surgeon to deal with a recur-
rent ventral hernia (RVH). The difficulty of surgical man-
agement is mainly due to altered abdominal wall anatomy, 
the presence of the previous prosthesis, and diffuse intra-
abdominal adhesions. The traditional surgical management 
of recurrent ventral hernia is open repair preferably with 
synthetic non-absorbable mesh. Although laparoscopic 
repair of primary ventral hernia is well established, the use 

of laparoscopy in managing RVH is yet to become famil-
iar, with a lack of data highlighting the role of laparoscopic 
management. This study aims to share our 5-year experience 
of laparoscopic management of RVH.

Materials and methods

It is a retrospective observational study conducted in a ter-
tiary care center for gastrointestinal and minimally inva-
sive surgery, with an annual volume of 500 plus cases of 
a ventral hernia per year. All patients who were diagnosed 
and operated for RVH during from January 2012 to June 
2018 were included. However, those patients who presented 
with features of obstruction or strangulation and those with 
large defects (Length > 10 cm and/or width > 4 cm), who 
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underwent component separation, or staged reconstruction 
were omitted. The institutional review board approves the 
study.

The data regarding demographic characteristics, clinical 
history and examination, perioperative details, the course 
in the hospital and follow-up after discharge were retrieved 
from a prospectively maintained computer database. Particu-
lar attention was given to co-morbidities, body mass index, 
details of previous abdominal operations, type, and a number 
of previous ventral hernia repairs and associated complica-
tions, if any.

The details of intra-operative findings especially the 
defect size, location, type of the previous prosthesis (if 
any), new mesh type/size/fixation techniques, associated 
surgeries (if any) and postoperative course were gathered 
and analyzed.

All patients with RVH underwent routine pre-operative 
blood investigations, ultrasonography (USG) of the abdo-
men. Contrast-enhanced computerized tomography (CECT) 
scan of the abdomen was done selectively for patients with 
a history of multiple abdominal operations and to rule out 
associated complex intra-abdominal pathology suspected on 
USG. At discharge, patients were advised for follow-up after 
7 days, 3 months, and 1-year post-surgery and once in a year 
after that. On each postoperative follow-up visit, a detailed 
clinical examination was done to rule out any complications 
like a recurrence of a hernia, symptomatic seroma, surgical 
site infections. Persistent symptomatic seromas were sub-
jected to repeated aspiration under USG guidance.

SPSS Version 24 (IBM Corp. NY, US) was used to ana-
lyze the data. A p value of less than 0.05 was considered as 
statistically significant.

Surgical techniques

The technique of L-IPOM+ (Laparoscopic Intra-Peritoneal 
Onlay Mesh plus) is standardized; the details are as follows. 
We believe, five essential steps for successful completion 
of IPOM + in the setting of a recurrent ventral hernia, i.e., 
optimum port positions, meticulous adhesiolysis, near com-
plete sac excision, defect closure, and adequate sized mesh 
placement and fixation.

Under general anesthesia, patients are placed in supine 
position. We used Veress needle to create pneumoperito-
neum staying away from the previous surgical scar com-
monly at the sub-xiphoid region or Palmar’s point (Raoul 
Palmer, French Gynecologist, 1974).

Port placement

Routine placement of 10 mm camera port at sub-xiphoid 
region and two 5 mm working port in the right and left 
subcostal region (Fig. 1) is done. In patients with upper 

abdominal or lateral wall defects, lateral wall port technique 
is used (Fig. 2).

Adhesiolysis

Thorough and meticulous adhesiolysis is performed to 
reduce the contents, clear area for mesh placement, and to 
rule out occult defects (Figs. 3, 4). Sharp dissection by scis-
sors is preferred with minimal use of energy sources as much 
as possible. In situations where laparoscopic adhesiolysis is 
difficult, mini-laparotomy is done to reduce the content of 
hernial sac. The number, size, and type of defects are identi-
fied after adhesiolysis (Figs. 5, 6).

Fig. 1  Port positions for lower abdominal RVH. Epigastric 10  mm 
camera port. Two 5 mm working ports in the right and left hypochon-
drium

Fig. 2  Port positions for patients with upper midline scars or upper 
abdominal RVH. 10 mm camera port with two 5 mm working ports
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Sac excision

Adequate time is spent near complete hernial sac excision, 
which authors believe as an essential step for reducing 
seroma. External compression by an assistant surgeon or 
scrub nurse dramatically facilitates this step. The excised 
sac is removed through 10 mm port under vision, after 
the completion of the procedure. Iatrogenic thermal injury 
involving the overlying skin (button-hole) can be avoided 
by assessing the skin thickness, manipulating the external 
compression and at times letting the sac remain unexcised, 
where the overlying skin is thinned out.

Defect closure

Most of the defects are closed intracorporeally using num-
ber one, non-absorbable synthetic monofilament (Nylon, 
Ethicon, NJ, US) suture loop, in a continuous fashion 
(Figs. 7, 8). Cases with assisted repairs (mini-laparotomy) 
to facilitate content reductions, defect closure is done from 
outside, before re-establishing pneumoperitoneum. Multi-
ple defects involving different quadrants were closed sepa-
rately, whereas, Swiss-cheese defects in the same line are 
approximated together.

Fig. 3  Diffuse omental adhesion with previously placed mesh

Fig. 4  The defect is seen after thorough adhesiolysis situated below 
the lower border of contracted mesh

Fig. 5  RVH after open mesh repair. Large defect beneath the previ-
ously placed mesh

Fig. 6  RVH after IPOM repair. The defect is seen at the lateral mar-
gin of previously placed mesh
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Mesh placement

All patients had hernioplasty using a composite mesh [Parie-
tex™ Composite (Covidien, New Haven, CT, USA)]. The 
choice of size dimensions used was determined by the oper-
ating surgeon, after considering the defect size, keeping the 
mesh coverage 5 cm beyond the original defect size. The 
contraindications of laparoscopic mesh placement were the 
presence of intra-abdominal septic focus, iatrogenic bowel/ 
biliary tract injury (spillage of bile) or small bowel resec-
tion-anastomosis. In those situations, mere laparoscopic 
anatomical (L-Anat) repair was considered. However, all 
those patients underwent laparoscopic mesh placement after 
4–6 weeks. Polypropylene meshes (Ethicon, NJ, US) were 
used for open mesh repair (O-Mesh). The defects were cov-
ered minimum 5 cm all around with mesh and transfixed 
via transfascial and intra-corporeal suturing. In cases where 
defects present in multiple quadrants, either bigger meshes 

or two separate mesh were used, depending upon the dis-
tance between the two locations. We seldom used absorbable 
tackers along with suture fixation to fix bigger meshes.

At the end of the procedure, hemostasis checked and 
omentum placed over the bowel to prevent adhesions with 
the intestine. Compression dressings were kept over the 
defect site for 24 h. Patients were advised to wear an abdom-
inal binder for the next 6 weeks.

Results

From January 2012 to June 2017, a total of 222 patients 
with recurrent ventral hernia who underwent surgical repair 
was included in this study. The term recurrent ventral hernia 
includes recurrence following epigastric hernia, umbilical/ 
a paraumbilical hernia and incisional hernia repairs. The 
demographic parameters of these patients are described 
(Table 1) Majority of patients were females and were obese 
with median BMI of 31 (range 19–47.9 kg/m2). Cesarean 
operation and other gynecological procedures history consti-
tuted the majority (95.7%) in females, while open appendec-
tomy (10.4%) was most frequent previous surgery, overall. 
Most of the patients presented had a history of first recur-
rence (87.8%) after primary ventral hernia repair and median 
time of recurrence was 4 years (range 1–33 years).

The median operating time was 145 min (30–330 min), 
and median blood loss was 15 ml (5–110 ml). The median 
defect size was 10  cm2 (range 2–150  cm2). Total 181 
(81.6%) patients successfully underwent laparoscopic 
IPOM plus and also another 19 (8.5%) patients underwent 
laparoscopic-assisted IPOM plus. The laparoscopic ana-
tomical repair was done in 17(7.7%) patients where mesh 
was contraindicated. The laparoscopic approach was not 
feasible in 5(2.3%) patients, where open mesh repair was 
performed. Some selected patients (27) underwent one 
additional laparoscopic procedure (Cholecystectomy-7, 
Inguinal Hernia repair-5, total laparoscopic hysterec-
tomy-4, Small bowel resection-anastomosis-4, and Sleeve 

Fig. 7  Defect closure intra-
corporeally with No.1 loop 
polyamide suture in a continu-
ous running fashion

Fig. 8  Composite mesh placed with at least 5 cm overlap all around 
the defect and fixed with transfascial and intracorporeal non-absorb-
able sutures
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gastrectomy-4) along with RVH repair. Three patients 
underwent abdominoplasty with open mesh repair, hav-
ing an average mesh size of 300 cm2 (150–600 cm2) and 
median stay of 3 days (1–23 days). The median follow-up 
period was 37 months (3–64 months): the details of intra 
and postoperative variables as mentioned in Table 2.

Total of seven patients (3.1%) developed symptomatic 
seroma within 3 months after operation who were man-
aged by ultrasound-guided aspiration (1–2 times) under 
prophylactic oral broad-spectrum antibiotic coverage. 
Three patients (1.3%) presented with recurrence in follow-
up period. No patient had a wound-related complication 
and none required mesh extraction.

Patients were advised to follow-up on outpatient basis 
with following schedule. First visit at 2 weeks post-sur-
gery, then at 12 weeks, 24 weeks. After 6 months, it was 
once in 6 month till 2 years, afterwards, yearly once is 
advised. This was planned as maximum appearance of 
recurrence was seen within first 2 years from previous 
repair and rare after that.

Discussion

Since its first description by LeBlanc, laparoscopic ventral 
hernia repair (LVHR) has evolved as a superior method 
over its open counterpart [1, 2]. It is advantageous regard-
ing postoperative pain, the incidence of wound-related com-
plications and postoperative recovery. However, there are 
controversies in managing patients with recurrent hernias. 
This study comprises recurrent incisional hernia along with 
all umbilical/paraumbilical, epigastric and lower abdominal 
recurrences. There are numerous studies in the literature to 
identify the probable risk factors for recurrence. Old age, 
male sex, obesity, smoking, co-morbidities like diabetes 
and chronic obstructive pulmonary disease(COPD), mal-
nourishment and multiple previous abdominal surgeries 
are well-known risk factors [3–5] In our study, most of the 
patients were middle-aged obese females with one or more 
co-morbidities like diabetes, hypertension. More than 60% 
of our patients were in the ASA II category. A significant 
proportion of female patients had one or more cesarean 
section and/or open abdominal hysterectomy which in turn 
led to abdominal muscle weakness predisposing to lower 
abdominal RVH. In one cohort study by Abakke et al., it has 
been shown cesarean section influences lower abdominal 
hernia mostly within the first 3 years [6]. Agbakwuru et al. 
in their study mentioned obesity, history of emergency CS or 
laparotomy, use of absorbable suture material for abdominal 

Table 1  Demographic variables

SD Standard deviation, BMI body mass index, ASA American Society 
of Anaesthesiologist, O-Mesh open mesh repair, O-Anatomical open 
anatomical repair, IPOM intraperitoneal Onlay Mesh repair

Sr. No. Variable n = 222

1. Mean age (SD) 54.1 ± 10.1
2. Sex (M:F) 36: 186 (≈ 1:5)
3. BMI 31 kg/m2 (19-47.9)

Obesity class I 114 (51.4%)
Overweight 50 (22.5%)

4. Median ASA II (n = 135,60.9%)
5. Co-morbidities

 1. Hypertension 76 (34.2%)
 2. Diabetes 60 (27%)

6. Previous non-hernia surgeries
 1. Cesarean section 81 (43.6%)
 2. Hysterectomy 68 (36.6%)
 3. Tubal ligation 35 (15.6%)
 4. Open appendectomy 23 (10.4%)
 5. Midline laparotomy 19 (8.6%)
 6. Open cholecystectomy 17 (7.7%)

7. Type of previous hernia repair
 1. O-Mesh 97 (43.7%)
 2. O-Anatomical 82 (36.9%)
 3. IPOM 32 (14.4%)
 4. Lap anatomical 11 (5%)

8. Number of recurrences
 1. One 195 (87.8%)
 2. Two 18 (8.1%)
 3. Three or more 9 (4.1%)

Table 2  Peri-operative and follow-up characteristics

IPOM + Intra peritoneal onlay mesh plus repair, SSI Surgical site 
infection

Sr. no. Variable n = 222

1. Mean defect size (range) 10 cm2 (2-150)
2. Location of defect

 1. Midline 162 (72.9%)
 2. Lateral 56 (25.2%)
 3. Swiss-cheese type 4 (1.9%)

3. Type of repair performed
 1. IPOM + 181 (81.6%)
 2. Laparoscopic-assisted IPOM + 19 (8.5%)
 3. Lap anatomical repair 17 (7.7%)
 4. Open mesh repair 5 (2.2%)

4. Hospital stay (median) 3 days (1–23)
5. Follow-up (median) 37 months (3–64)
6. Complications

 Paralytic ileus 9 (4%)
 Symptomatic seroma 7 (3.1%)
 Bowel injury 6 (2.7%)
 Recurrence 3 (1.3%)
 SSI/Mesh infection Nil
 Mortality Nil
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wall closure and wound infection as the main factors for ven-
tral hernia formation in women [7]. The incidence of other 
abdominal surgeries like midline laparotomy, open appen-
dectomy or cholecystectomy was not significant (p > 0.05) 
in our study.

Number and type of previous ventral hernia repair were 
two essential factors of RVH. In our study, most of our 
patients had open mesh repair (43.6%) or open anatomical 
suture repair (36.7%) as the method of last hernia repair. 
Zhang et al. in his meta-analysis included 11 studies, and 
over 1000 patients showed no difference in the incidence of 
recurrence after LVHR or OVHR [8]. Awaiz et al. in their 
meta-analysis showed no difference in recurrence rate after 
laparoscopic and open mesh repair [9]. However, only 14.4% 
of patients had laparoscopic IPOM, and 5% of patients had 
L-ANAT as the last method of hernia repair in our study. 
Thus contrary to literature evidence our research suggests 
that laparoscopy can give better result to prevent future 
recurrence compared to open repair.

In our study, more than 87% of patients presented with 
first recurrence and approximately 13% of patients had two 
or more recurrences. However, irrespective of the number 
of recurrences they underwent laparoscopic repair (Table 1). 
Similarly, Picazo-Yeste et al. have mentioned that laparos-
copy should be the preferred method of repairing RVH irre-
spective of the number of recurrences [10].

LeBlanc in his recent article mentioned proper mesh 
overlap as the critical determinant of recurrence after LVHR 
[11]. Carter et al. in their study showed the larger defect, 
some previous hernia repair, improper mesh overlap, and 
mesh fixation, mesh infection may lead to recurrence or 
pseudo recurrence after LVHR [12]. Midline defects are 
more common than non-midline defects(almost 3/4th ver-
sus 1/4th) in our study. However, non-midline defects cause 
more pain and discomfort to the patients [13]. The average 
defect size in our study was 10 cm2 (2–150 cm2).

As described in surgical techniques, we routinely used 
three epigastric trocars for umbilical/para-umbilical or 
lower abdominal recurrent hernia and left lateral abdominal 
ports for epigastric recurrences. The use of upper abdomi-
nal ports where the surgeon stands at the head end of the 
patient makes it comfortable to suture the most defects in 
the midline and lower abdomen and is particularly suitable 
for Indian patients with an average height between 150 and 
170 cm, alternatively one can use longer instruments. While, 
most of the published literature supports the use of left lat-
eral ports for all ventral/ incisional hernias, irrespective of 
the site [14].

RVH presents with mild to moderate intra-abdominal 
adhesions which depend on the number of previous abdomi-
nal surgeries, previous hernia repair or any associated intra-
abdominal pathology (Koch’s abdomen). In all cases, metic-
ulous laparoscopic adhesiolysis was required to identify the 

hernial defect and repair it accurately. In some cases with 
severe bowel adhesions with previous mesh or hernial sac, 
accidental serosal injury or even enterotomy may occur dur-
ing adhesiolysis. In such situations, our institution practice 
was to repair the bowel injury, through peritoneal lavage (if 
there is any spillage of enteric content) and anatomical repair 
of the hernial defect with synthetic non-absorbable suture. 
However, laparoscopic composite mesh placement was 
offered to the most after a gap of 6–8 weeks. In the present 
study, the iatrogenic bowel injury rate was only 2.7% (6 out 
of 222 patients) even for RVH repair, and all except one case 
was managed laparoscopically. Ferrari et al. mentioned 4.3% 
accidental bowel injury rate during laparoscopic repair of 
RVH [15]. Other studies reported 0–2% incidence of bowel 
injury in laparoscopic primary ventral hernia repair [16–18]. 
Perrone et al. and Sharma et al. in their studies mentioned 
enterotomy during adhesiolysis can lead to severe complica-
tions like sepsis and death [19, 20]. Thus all measures to be 
taken to prevent it.

Adhesiolysis should be done preferably with meticulous 
sharp dissection using cutting scissors. Additionally, in case 
of severe adhesions limited open conversions can be done 
for adhesiolysis and defect closure followed by laparoscopic 
intra-peritoneal mesh placement [21, 22]. In our institution, 
this procedure was named as laparoscopic-assisted IPOM 
(IPOM-A) which has given us the almost equivalent result as 
IPOM. Yoshikawa et al. and Stoikes et al. described similar 
approaches for adhesiolysis for difficult RVH repair [23, 24].

Hernial sac excision and defect closure is a routine prac-
tice at our institute. Previous studies from our institute 
already showed that seroma formation, pseudo recurrence, 
and even recurrence rate could be significantly decreased 
by doing these two steps [25, 26]. Tandon et al. analyzed 
16 RCTs on closure versus non-closure of fascial defects 
in their meta-analyses(over 3600 patients) and found out a 
significantly lower rate of seroma formation, pseudo recur-
rence, hospital stay with no difference in postoperative pain 
score [27].

There are studies on an optimal requirement of mesh 
overlap beyond the defect to prevent future recurrence. Our 
institution protocol is to cover minimum 5 cm all around 
the defect, and our recurrence rate for RVH is only 1.4%. 
Nardi et al. and LeBlanc et al. in their articles have men-
tioned inadequate mesh fixation as one of the critical factors 
for recurrence in obese patients with multiple co-morbidi-
ties [11, 28]. There are different mesh fixation techniques 
described in literature starting from tackers, sutures and even 
fibrin glues. However, none of the single methods is superior 
over the another [29–31]. In our center, we routinely used a 
combination of transfascial and intra-corporeal sutures for 
mesh fixation and none of our patients presented with fixa-
tion material related complications. This point we authors 
would like to highlight the given scenario of rising health 
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care related expense, worldwide, especially more relevant to 
developing economies, where the patient themselves mostly 
bears the cost. The suture fixation time reduces over the 
period, significantly brings down the consumables related 
price and shall help the surgeon to enhance his/her skills in 
other areas of advanced laparoscopic surgeries.

Praveen Raj et al. in his study has shown the feasibil-
ity of doing laparoscopic primary ventral hernia repair with 
concomitant clean-contaminated procedures with good out-
come [32]. Total 13% of patients in our study underwent 
concomitant clean or clean-contaminated procedures with 
uneventful post-operative recovery. But those patients have 
minimal intra-abdominal adhesions with small recurrence. 
Thus, in RVH concomitant clean or clean-contaminated 
laparoscopic surgery can be added along with IPOM + in 
selective patients with good outcome.

Laparoscopic repair offers less postoperative pain, very 
minimal wound-related complications and early postopera-
tive recovery than its open counterpart [4, 16, 33]. Postop-
erative seroma formation is one of concerning factor after 
LVHR [34, 35]. However, sac excision and suture closure 
of the hernial defect can reduce seroma formation [25, 27]. 
In the present study, the postoperative incidence of symp-
tomatic seroma formation is only 3.1% in the first 12 weeks 
and none after that which required some intervention. Ferrari 
et al. [15] in his study of laparoscopic repair of RVH found 
6 (8.7%) who had persisting seroma beyond 8weeks three 
of them were symptomatic. Nine (4%) patients developed 
paralytic ileus which stayed beyond 4 days; however, all of 
them were managed conservatively and responded well after 
that. No patient had a surgical site infection which is the 
proven advantage of LVHR [36].

Conclusion

Among patients referred to our center, obesity, old age, 
female sex, previous lower abdominal surgeries, and previ-
ous open repair of a hernia are factors associated with recur-
rence. Additionally, for surgeons with requisite skill, lapa-
roscopic repair is feasible with excellent outcome in most 
patients with RVH. Laparoscopic IPOM + has the potential 
to become a standard approach to managing RVH.
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