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ABSTRACT

Background: The combined Rives-Stoppa technique has been adopted as the gold standard for open incisional hernia
repair. Laparoscopic intraperitoneal onlay mesh (IPOM) hernioplasty is a newer technique in managing ventral
hernia. Based on this we have done single institution retrospective study of IPOM and open rectrorectus mesh repair
for ventral hernia with size less than 5 cm.

Methods: This study was single institution retrospective study, where we have analyzed the data of 30 patients in
each group of ventral hernia, with median 18 months of follow up. Their data analyzed for demographics, surgical site
occurrence and short terms recurrence.

Results: Our study consists of 30 heterogenous population with similar age distribution in each group, mean time for
surgery was 70.83 min for open and 66.33 minutes for IPOM. There was surgical site infection in 3 patients operated
by open procedure and 2 patients in IPOM procedure. Duration of hospital stay which is more in open retrorectus
repaired patients, 5.47 (mean) days and less in laparoscopic IPOM repaired patients, 5.07 (mean) days. Recurrence in
both groups of patients is not seen in 6 months follow up in our study.

Conclusions: Study supports safety in terms of duration of surgery, postoperative pain, surgical site infection,
duration of hospital stays and efficacy in terms of return of normal activity and recurrence, equally effective in both
open retrorectus and laparoscopic IPOM repair of ventral hernia with size less than 5 cm.

Keywords: IPOM, Retrorectus, Ventral hernia

INTRODUCTION

Ventral hernias are common problem in surgical practice.
A large number of ventral hernias are incisional hernia
and port hernia, which are complications of previous
surgery. The most important distinctions in describing
surgical management of ventral hernias are primary vs
mesh repair and open vs laparoscopic repair. Mesh repair
became the gold standard in elective management of most
ventral hernias.

The ideal method of hernia repair would cause minimal
discomfort to the patient, both during the surgical
procedure and in the postoperative course. Finally, cost-
effectiveness is important. These patients are generally
surrounded by mistrust on surgeons, financial load of a
second surgery, fear of recurrence and subsequent
surgery. Managing these patients is not only a procedural
challenge but also a socio-economic challenge to regain
the faith of the patient and offer a cost effective,
minimum recurrence option for the patient. Repair of
hernia by a prosthetic mesh is a well-recognized, low
recurrence procedure.! But whether the procedure is to be
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done by open or laparoscopic technique is still a topic of
debate. Open hernioplasty has a recurrence rate of 12.5%
-19%.2° Moreover, this method has several drawbacks,
such as, extensive soft tissue dissection, raising of flaps,
and placement of drains. This leads to a complication rate
of up to 20% involving the wound, exposure and
infection of mesh, fistula formation and other problems.*
6 On the other hand, laparoscopic intraperitoneal onlay
mesh (IPOM) hernioplasty is a newer technique in
managing ventral hernia in our country.

Trials and systematic reviews comparing laparoscopic
with open surgical techniques showed reduced
complications, less surgical site infections (SSI), and a
shorter hospital stay in patients undergoing laparoscopic
incisional hernia repair.”'® In open incisional hernia
surgery, meshes are most frequently positioned in sublay
or preperitoneal position, while in laparoscopic hernia
surgery the most frequent operation is an intraperitoneal
onlay mesh (IPOM).Y-1® Objective of study was to find
out safety in terms of duration of surgery, postoperative
pain, surgical site infection, duration of hospital stays and
efficacy in terms of return of normal activity and
recurrence in open retrorectus and laparoscopic IPOM
repair of ventral hernia with size less than 5 cm.

METHODS

Study of comparison between open retro rectus and
laparoscopic intraperitoneal onlay mesh repair of ventral
hernia, carried out at GSMC and KEM hospital, a tertiary
care centre, in department of surgery for 18 months.
Sample size will be calculated by complete enumeration
method. Ventral hernia operated cases by open retro
rectus mesh repair were 24 and laparoscopically
intraperitoneal onlay mesh repair were 26 in 2017 from
January to December. Including 20% dropout, calculated
estimated sample size of each group was 30. For this
ethics clearance was taken from ethics committee of
KEM hospital, Mumbai.

Statistical testing was conducted with SPSS Statistics
23.0 (SPSS Inc., Chicago, IL, USA). Results for
quantitative variables like size of the incision in case of
open, duration of hospital stay, pain on VAS scale will be
expressed as mean (xSD), median (range), IQR. Results
for qualitative variables like percentage of recurrence,
percentage of complications, age group gender proportion
of will be expressed as frequency and percentages. The
one-sample Kolmogorov-Smirnov test was used to
determine whether data sets differed from a normal
distribution.® The comparison of normally distributed
quantitative variables between two independent groups
were performed using unpaired student’s ‘t’ test. The pre-
post comparison of normally distributed quantitative
variables between two groups was performed using
paired student’s ‘t’ test.

Nominal categorical data between the groups was
compared using the 2 test or Fisher’s exact test (for

expected frequencies <5) as appropriate. Non-normal
distribution continuous variables were compared using
the Wilcoxon rank sum test. The p<0.05 considered
significant. Statistical test Mann Whitney test was used
for comparison of efficacy and safety of open retrorectus
versus laparoscopic intraperitoneal onlay mesh repair of
ventral hernia, for which ‘p’ value <0.05 was taken
significant.

Study population

Sample will be taken from operated laparoscopically
onlay mesh repair and open retro rectus mesh repair of
ventral hernia cases from general surgery department in
the age group greater than 18 years of age and less than
60 years of age of either sex during January 2018 to
December 2018. Cases presenting with swelling in
anterior abdominal wall were screened in the OPD as
well as the inpatient setting. Patients were included in the
study after they fit the inclusion criteria and after a formal
written, informed consent. The inclusion and exclusion
criteria for the study were as follows:

Inclusion criteria

Age >18 years and <60 years of either sex, ventral hernia
less than or equal to 5 cm in diameter, undergoing
elective surgery for ventral hernia (including irreducible).

Exclusion criteria

Pregnant women, patients with complicated ventral
hernia (obstructed, strangulated, incarcenated and
recurrent.

Sample size

Sample size was calculated by complete enumeration
method. Last year ventral hernia operated cases by open
retro rectus mesh repair were 24 and laparoscopically
intraperitoneal onlay mesh repair were 26 in 2017 from
January to December. Including 20% dropout, calculated
estimated sample size of each group was 30.

A total of 60 patients were included in the study. Patients
were randomly allocated to the two study groups. 30
patients were included in the open retro rectus (group A)
and 30 patients were included in the laparoscopic
intraperitoneal onlay mesh repair group (group B).

Methods

Standard method for wventral hernia repair was
laparoscopic repair. Recently open retrorectus mesh
repair gaining advantages over rest open repair methods
of ventral hernia.

Patients of wventral hernia which were operated
laparoscopically intraperitoneal onlay mesh repair and
open retro rectus mesh repair from different units in

International Surgery Journal | April 2021 | Vol 8 | Issue 4 Page 1227



Mukhamale VV et al. Int Surg J. 2021 Apr;8(4):1226-1233

general surgery department will be included in study
during their routine follow ups postoperatively on day
7t 141 28% 27 month and lastly 6" monthly after taking
consent. Size defect was calculated by doing USG scan.
Patients from these two different methods of surgery
were taken in two groups. After written informed
consent, patients was observed for.

Table 1: Follow up.

Parameter Recorded b

From insertion of trocher to
placement of mesh in case of lap
and incision to placement mesh
in case of open

1) Duration of
surgery

2) Postoperative
pain

3) Surgical site
infection

4) Duration of
hospital stay

VAS (visual analogue scale)
Southampton grading

Post op day 1 to day of discharge

Follow up will be done on 7%
(usual day suture removal),14%
and 28" day postoperatively
Follow up will be done on 2™
and 6™ monthly postoperatively

5) Return to normal
activity

6) Recurrence

The one-sample Kolmogorov-Smirnov test was used to
determine whether data sets differed from a normal
distribution.® The comparison of normally distributed
quantitative variables between two independent groups
will be performed using unpaired student’s ‘t’ test. The
pre-post comparison of normally distributed quantitative
variables between two groups will be performed using
paired student’s ‘t’ test.

Retrorectus repair

Over the past few decades, fascial closure with internal
reinforcement for hernia repair has become the “standard
of care” in ventral hernia surgery. The retrorectus
technique is relatively easy to learn, can be performed in
a broad range of patients, and is associated with lower
ventral hernia recurrence rates compared with either
onlay or inlay prosthetic synthetic mesh and acellular
dermal matrix (ADM) hernia repair.2>-% Additionally, the
retrorectus approach: prevents the device from having
direct contact with the abdominal viscera. Contact with
abdominal viscera could possibly lead to adverse events
such as adhesions between the device and viscera, bowel
obstruction, and fistula formation. Maintain the
functionality and integrity of the abdominal wall by
leveraging the intraabdominal pressures to stabilize the
prosthetic device against the rectus muscle and fascial
closure. Minimizes the need for skin flap undermining,
thus allowing for preservation of skin-flap perforating
vessels. This technique also enables additional surface
contact between the rectus muscle and rectus sheath,

increasing exposure to vascularization and aiding tissue
ingrowth.

Laparoscopic ventral hernia intraperitoneal repair

The laparoscopic repair of ventral hernia utilizes the
principles of the open technique popularized by Stoppa et
al, and Wantz.>*?® Laparoscopic repair of ventral hernia
(LVHR) was described by LeBlanc and Booth in
1993.7728 LVHR was performed by using an angled (30-
or 45-degree), 5 mm or 10 mm laparoscope, 5 mm bowel
graspers, scissors, and clip appliers. An antibiotic, usually
a  first-generation  cephalosporin,  was  given
prophylactically before the incision was made and often
again if the operation continued for more than 2 hours.
General anaesthesia was induced, and the patient was
positioned; most remained supine with their arms at their
side. In most cases, the bladder and stomach were
decompressed with catheters. Pneumoperitoneum was
established by using a Veress needle and pen abdominal
access technique in the others. Most often, a window of
access is present, even in the multiply operated abdomen,
between the patient’s costal margin and iliac crest on one
side or the other. The initial entry site was usually just
inferior to the tip of the eleventh rib. In many cases in
which the open access method was used, a balloon-tipped
trocar was inserted to avoid air leakage. After exploration
of the abdomen, additional trocars were typically placed
laterally in the abdomen, as needed, under direct
visualization. Port placement for non-midline defects
depended on the location of the hernia. Adhesions to the
anterior abdominal wall surrounding the hernia were
lysed, and the hernia contents were reduced. The
peritoneal sac was left in situ.

After completion of the dissection, the hernia defect was
measured and an appropriately sized prosthetic mesh was
tailored to overlap all margins of the defect by at least 3
cm early in the series. As the surgeon experience
increased, an overlap of at least 4 cm was considered
desirable. Expanded polytetrafluoroethylene (ePTFE)
mesh (Gore-Tex Dual Mesh Biomaterial; W.L. Gore and
¢js0038; Associates, Flagstaff, AZ) was used in 97% of
cases.

At least 4 nonabsorbable monofilament or ePTFE sutures
were placed equidistantly along the mesh. Points of
reference on the mesh and corresponding points on the
abdominal wall were marked to aid in orienting the mesh
after its introduction into the abdomen. The mesh was
rolled up and pushed or pulled into the abdomen through
a 5- or 10-mm trocar site. After the mesh was positioned
intracorporeally, the sutures placed in the material before
its insertion into the abdomen were pulled through the
abdominal wall with a suture passer and tied with the
knots buried in subcutaneous tissues.

Additional  full-thickness  stitches  were  placed
circumferentially every 3 to 6 cm by using the suture
passer. The perimeter of the mesh was then stapled (with
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5-mm spiral tacks) to the posterior fascia at locations no
more than 1 to 1.5 m apart. Early in the series, tacks
alone were used to secure the mesh in several cases, but
this practice was subsequently discontinued. No drains
were inserted. Fascial closure wusing sutures was
performed at all 10-mm trocar site

RESULTS

Study of comparison is shown in following Table 2. Our
study consists of heterogenous population with similar
age distribution. As patient related factor linked to ventral
hernia formation include male factor, but in our study

shows no such male factor relation.

Table 2: Summary of comparison.

P value

. Open retrorectus
Characteristics b

Group-A (n=30) Group-B (n=30)
Age (mean) years 41.00 41.77 0.640 ( t-test=-0.471)
Gender Female 17 16 0.795
Male 13 140 (chi-sg-0.067)
Pain Yes 13 8 0.126
No 17 12 (chi-sg-1.832)
Previous surgery Yes 4 0'0.76
No 19 26 (chi-sg- 4.356)
DM 0 2 -
DM+HTN 1 0 -
Comorbidity HTN 2 0 -
hypothyroidism 2 0 -
No comorbidity 25 28 -
Duration of surgery (minutes) 70.83 66.33 0.267 (t-test-1.122)
Type of anaesthesia GA 1 30 0.0001 (chi-sg-56.124)
SA 29
Prolene 30 0 0.0001
S Epramesh 0 30
Post of pain 6 hours 6.93 7.03 0.681
48 hours 3.80 3.53 0.171
ss| Yes (Southampton) 3 2 0.640
No 27 28
Hospital stay (days) 5.47 5.07 0.433
Return to normal activity (days) 9.27 7.93 0.57
Recurrence 0 0 -
T In our study, out of n=60, 21 patients having pain
Gender Distribution associated with hernia. Out of operated for open retro
rectus and laparoscopic IPOM having pain are 43.3% and
26.7% respectively.
Table 3: Pain associated with hernia.
Surgery
Open
retrorectus
Yes Count 13 8 21
Pain % 43.3 26.7 35.0
= F - OPEN RETRO = M-OPEN RETRO No gount éé : ;g . gg ;
0 0 0 0
" F-IPOM " M-IPOM Total Count 30 30 60
% 100.0 100.0 100.0

Figure 1: Gender distribution. Chi square = 1.832 p value= 0.176
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15 patients having history of previous surgery out of

n=60 (Table 4). COMORBIDITY
Table 4 and Figure 2 showing percentage of comorbidity.
88.3% patients not having any comorbidity. Out of 3-3‘-73.% 3

11.7%, DM, HTN and hypothyroidism having each 3.3%
and DM+HTN contribute 1.7%.

/

Table 4: Previous surgery associated with ventral

hernia.
surgery
Open
retrorectus
Yes Count 11 4 15
Previous % 36.7 13.3 25.0 = DM = HTN+DM
surgery No Count 19 26 45 = HTN = HYPOTHYROID
% 63.3 86.7 75.0
Count 30 30 60 ) . L L
Total % 100.0 1000 100.0 Figure 2: Comorbidity distribution.

Chi square = 4.356 p value=0.076

Table 5: Duration of surgery.

N Mean Std. deviation Std. error mean T test P value
Duration of surgery Open retrorectus 30 70.83 17.175 3.136 1122 0267
| (minutes) IPOM 30 66.33 13.705 2.502 ' ' |

Table 6: Post-operative pain after 6 hours and 48 hours.

\ Surgery N Mean  Std. deviation Std. error mean T test P value
Pain (after 6 Open retrorectus 30 6.93 0.907 0.166 i
hours) IPOM 30 703  0.964 0.176 0414 0681
Pain (after 48 Open retrorectus 30 3.80 0.887 0.162
hours) IPOM 30 353 0571 0.104 138 0171

Mean duration of surgery in open retro rectus repair was
70.83 minutes and mean duration of laparoscopic IPOM
surgery was 66.33 minutes. Study having t-test value
1.122 and p value was 0.267 which was insignificant.
Expertise surgeon hands may reduce this time bound
difference in open and lap surgeries.

In our study, all cases done by laparoscopically were
performed in GA, retro rectus repair performed in SA
except one which is done in GA due to some technical
error as that patient not getting induced by SA, as one
attempt of failed SA done. Dual mesh, sepramesh was
used in laparoscopic IPOM repair and prolene mesh used
in open retro rectus repair.

Postoperative pain evaluated in our study by VAS. Pain
after 6 hours and 48 hours in open retrorectus repair 6.93
and 3.80 and in laparoscopic IPOM repair was 7.03 and
3.53 respectively with respective p values were 0.681 and
0.171. Hence nonsignificant in our study as t test values
for postoperative pain after 6 hours and 48 hours were-
0.414 and 1.385 which was also inconclusive (Table 6).

Southampton grading was used in our study for category
and identifying SSI. SSI seen in 5 patients out of n=60,
seen in open retro rectus repaired 3 patients and
laparoscopic IPOM repaired 2 patients with p value of
0.640, which is insignificant. Open retro rectus repair
having more grade (Southampton scale) in SSI in
comparison to laparoscopic IPOM (Table 7).

Table 7: Surgical site infection.

Open

‘ retrorectus PRI
Surgical site Count 3 2 5
infection % 10.0 6.7 8.3
(Southampton Count 27 28 55
grading) °“9 900 933 917
Total Count 30 30 60

% 100.0 100.0 100.0

Chi square =0.218 p value =0.640
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Duration of hospital stay which was more in open retro
rectus repaired patients, 5.47 (mean) days and less in
laparoscopic IPOM repaired patients, 5.07 (mean) days
with having p value of 0.433 which was insignificant. T
test values also 0.789 (Table 8).

Laparoscopic IPOM operated patients having return of
normal of activity on 7.93 (mean) days earlier than the
patients operated for open retro rectus repair which was
on 9.27 (mean) days, but having p value was 0.53, which
was not significant (Table 9).

Table 8: Duration of hospital stay.

] Surgery N Mean  Std. deviation Std.error mean T test P value

| Duration of hospital ~ Open retrorectus 30 5.47 1.961 0.358 0789  0.433 |

| stay (days) IPOM 30 507 1964 0.359 |
Table 9: Return of normal activity.

| Surgery N  Mean Std.deviation  Std. error mean Ttest P value |

% Ecettisirtr; of normal %:i: retrorectus gg 35; 8223 B GO I

Recurrence in both groups of patients was not seen in 6
months follow up in our study.

DISCUSSION

When comparing laparoscopic IPOM and open retro
rectus approaches in the repair of incisional ventral
hernias, the current prospective data obtained from the
Herniamed Hernia Registry identified no difference in the
proportion of patients experiencing chronic pain or
recurrence after 1-year follow-up. However, to its
disadvantage, the laparoscopic IPOM technique was
found to be associated with significantly increased rates
of intraoperative complications, particularly bleeding,
bowel, and other organ injuries. On the other hand,
patients operated on with the open retro rectus approach
experienced significantly higher rates of surgical
postoperative complications, predominantly surgical site
infection, seroma, and bleeding combined with higher
rates of complication related reoperations. Furthermore,
rates of general postoperative complications were also
observed to be increased with the open retro rectus
technique.  Additionally, the hospital stay was
significantly longer for the open retro rectus technique.
Therefore, in the context of a population of patients found
in our clinical routine study, the current analysis
challenges the findings of the meta-analyses mentioned in
literature.?®-32 Beyond that, this study establishes a direct
comparison  between the best open technique
consequently, the expertise of the surgeon and rigorous
adherence to guidelines are of paramount importance in
the prevention of intraoperative complications.3*%" The
major disadvantage of the open retro rectus technique is
the highly significantly increased rate of surgical site
infection, seroma, and bleeding, which is closely
associated with the requirement to re-operate. In
accordance with these findings, the laparoscopic IPOM
technique should be favoured over the open retro rectus
approach in the repair of incisional hernias, given that
surgical expertise is evident.

Study supports safety in terms of duration of surgery,
postoperative pain, surgical site infection, duration of
hospital stays and efficacy in terms of return of normal
activity and recurrence, equally effective in both open
retro rectus and laparoscopic IPOM repair of ventral
hernia with size less than 5 c¢cm. Duration of surgery,
postoperative pain in open retro rectus and laparoscopic
IPOM repair for ventral hernia not having significant
difference. Comparing both open retro rectus and
laparoscopic IPOM repair, surgical site infection, hospital
stay, return of normal activity and recurrence in both
groups of our study not having significant difference to
say one method of operative is better than other. Well
expertise management and expertise surgeons’ hand in
open as well as laparoscopic procedure (to eliminate long
learning curve creating confounding factor) helps in
proper outcomes of comparing open retro rectus versus
laparoscopic IPOM repair for ventral hernia less than 5
cm. Therefore, in the context of a population of patients
found in our clinical routine study, the current analysis
challenges the findings of the meta-analyses mentioned in
literature.®-*! Beyond that, this study establishes a direct
comparison  between the best open technique
consequently, the expertise of the surgeon and rigorous
adherence to guidelines are of paramount importance in
the prevention of intraoperative complications.*2-4®

Strengths of the study

Our study is prospective and includes heterogenous study
population of patients, so results are applicable to wide
range of population.

Scope for future research

Huge scope for double blind large scale RCT for
standardization of study population, equally expertise
surgeons in both operative groups. More clinical double-
blind trials are needed with a long term follow up. Most
of studies till now include large ventral hernia but, our
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study is more specific include ventral hernia less than 5

cm.

CONCLUSION

Study supports safety in terms of duration of surgery,
postoperative pain, surgical site infection, duration of
hospital stays and efficacy in terms of return of normal
activity and recurrence, equally effective in both open
retrorectus and laparoscopic IPOM repair of ventral
hernia with size less than 5 cm.
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