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Abstract: Morbid obesity is one of the main factors related to hernia recurrences after an open repair,
while laparoscopic approach has offered excellent results in this type of patients. Concomitant laparoscopic
bariatric procedure and ventral hernia repair (VHR) with intraperitoneal mesh has been described as a safe
option, but the need to place a mesh intraperitoneally has arisen some concerns. However, the literature
does not show good results with the use of transfascial suture neither for primary closures nor with biological
meshes. There is still not enough evidence to reach a consensus regarding when is the best time to perform
the hernia repair on patients undergoing bariatric surgery, simultaneously or differing the hernia repair. For
that reason, it seems that an individualized approach is recommended, informing the patient of the risks and
benefits of each option. The type of bariatric surgery, the type and location of the hernia, previous surgery
in case of an incisional hernia, symptoms related to the hernia and the surgical approach are factors to be
analyzed. It is necessary to consider repairing simultaneously a ventral hernia (VH) in the patient who is
going to undergo a bariatric procedure or differing it in order to perform simultaneously a concomitant
repair (CR) and the dermolipectomy needed after weight loss. For this reason, only clear symptomatic
hernias are recommended to be repair during the bariatric procedure. Finally, it is important to inform
properly the patient about possible changes intraoperatively of the bariatric procedure because existing

findings, especially due to the presence of adhesions.
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Introduction

Obesity is one of the main factors for the development
of incisional hernia. In addition, surgical repair of ventral
hernias (VHs) in obese patients is clearly associated with a
higher rate of complications and recurrences (1). Among the
different complications that may occur after ventral hernia
repair (VHR), we can find wound infection, evisceration,
thromboembolic events or recurrence. Increased abdominal
circumference, amount of fatty tissue, type 2 diabetes
and increase of intra-abdominal pressure are obesity-
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related factors that clearly influence the higher number of
infections and recurrence rate in these patients.

Abdominal wall surgery is one of the most frequent
procedures performed by surgeons in our hospitals.
Nowadays there is a high prevalence of obesity, which
makes this surgery increasingly challenging. Preoperative
optimization of patients is paramount to decrease the risk
of postoperative complications and include stop smoking,
improve the nutritional status and lose weight among
others.

Certainly, one of the key points included in the
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Figure 1 Occult defects not detected by clinical examination in an

obese patient.

optimization of patients that improve the results of this
abdominal wall surgery is preoperative weight loss. In most
cases, it is recommended to defer elective surgery until
achieving an optimal weight, assuming the risk of increasing
the defect, which will make the procedure more difficult in
the future, or the risk of strangulation.

Based on these issues, the question that arises is if we
should offer to these patients a bariatric procedure and
differ the hernia surgery, or if the two surgeries should be
performed simultaneously. Therefore, the debate is open
to discussion: should the hernia be repaired concomitant to
the bariatric procedure? Which bariatric procedure should
be performed? Should the hernia be repaired together with
the removal of the excess of skin once the patient has lost
weight after the bariatric procedure?

There are many arguments in different directions,
requiring an extensive analysis of the literature and of
the experience by different groups to determine the most
appropriate way to proceed.

Special considerations for the treatment of VHs
in patients with morbid obesity

There are several factors that have been directly associated
with the development of recurrences after conventional open
VHR. Among these factors we might identify some related
to the hernia, such as the size and location, the number of
previous repairs or the presence of non-palpable defects; and
others related to local conditions of the surgical wounds, such
as the presence of chronic infection or fistulas; and finally
some related to the patient, such as age, gender, smoking
habit, nutritional status of the patients and morbid obesity.
Regarding obesity, it has been reported that recurrence
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rate after open hernia repair is 25% in patients with body
mass index (BMI) below 25, and rises up to 39% in patients
with BMI over 25. However, with laparoscopic repair, this
rate decreases significantly, and no differences are observed
between obese and non-obese patients. In this sense,
Birgisson et al. (2) reported 64 patients who underwent a
laparoscopic VH and no significant differences between
patients with a BMI less than 29, between 30 and 39 and
over 40. Subsequent studies have shown similar results with
lower recurrences rates in laparoscopic repair. These results
are related to the presence of lower incidence of surgical site
infections after laparoscopic repair, making the laparoscopic
approach a clear indication for VHRs in obese patients.

Moreover, we have found that minimally invasive
approach allows to identify non-palpable or occult defects
on clinical examination, which is another of the most
important factors that could influence this decrease of
recurrences (Figure I). In addition, laparoscopic approach
also allows to reinforce the entire previous incision around
the hernia defect. Previous incision is a weak area where a
new hernia can be developed, as it has been demonstrated
in several studies. This complete reinforcement of
entire previous incision and non-palpable defects can be
performed by laparoscopy avoiding an extensive dissection
of subcutaneous and musculoaponeurotic tissues reducing
the overall wound-related morbidity, which is related to
hernia recurrence.

On the other hand, seroma is a very common condition
after both open and laparoscopic hernia repair. Risk of
seroma infection is lower in the laparoscopic approach,
since the access to the cavity with the trocars is far from
where this fluid is and remains sterile. While, in open
surgery, incision is performed over the defect, in direct
contact with the seroma, increasing the possibility of
becoming contaminated.

In conclusion, latest meta-analyses have shown that
laparoscopic VHR is associated with a lower rate of wound-
related morbidity such as infections, hemorrhagic events
and the need for mesh removal (3) regardless of patient
BMI. These results have led experts to recommend the use
of the laparoscopic approach for obese patients in the latest
clinical guidelines published (4), since they are one of the
groups where the laparoscopic hernia repair presents the
most benefits.

However, as in non-obese patients, not all VHs in
obese patients are suitable for a minimally invasive repair.
It is necessary to establish proper indications of this
approach to obtain the best possible results. The need of
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a concomitant dermolipectomy, trophic skin disorders or
a giant defect with loss of domain are some of the cases in
which an open approach is recommended even in obese
patients. For this reason, an accurate diagnosis is necessary
being recommended to perform a CT-scan, since physical
examination is difficult in these patients.

Considerations for the treatment of VH in obese
patients who is planning a bariatric procedure

A significant percentage of patients undergoing bariatric
surgery present a concomitant VH. In most cases it is
a primary umbilical hernia, although incisional hernia,
even with multiple previous repairs, could also be
present. Sometimes, these hernias may be the initial
patient’s concern and the reason for medical consultation
being referred to a bariatric unit for weight loss prior to
abdominal wall reconstruction.

Under these circumstances, several different scenarios
are considered, and must be analyzed in order to answer
doubts that arise.

Is it safe to perform both surgeries concomitantly by
laparoscopy?

Currently, laparoscopic approach is considered the gold
standard for bariatric procedures. Under this circumstance,
one of the main concerns repairing a VH is the safety
of placing a mesh intraabdominally during a bariatric
procedure. Most common bariatric procedures, gastric
bypass and sleeve gastrectomy, are performed by carrying
out gastrointestinal sutures and anastomosis, and are
considered as clean-contaminated surgical procedures,
and therefore, theoretically there is a risk of potential
contamination of the mesh placed inside the abdominal
cavity that could be increased in case of a leak or an abscess.

The dilemma of performing both procedures
simultaneously had practically no place in the past, when
bariatric surgery was performed by open approach. Then the
repair of the abdominal wall was mandatory, given the need to
access the abdominal cavity through the hernia, considering
also that the mesh was placed in the preperitoneal or pre-
fascial space, not being in contact with the viscera. In this
sense, it was recommended to use meshes prophylactically
during the closure of all laparotomies that were performed in
obese patients to prevent incisional hernia.

Based on previous considerations, nowadays it could
even be recommended to perform an open approach for
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the bariatric procedure in case of a concomitant VH.
This recommendation would even make more sense for
supraumbilical incisional hernias, not being recommended
in patients with primary supraumbilical or umbilical hernias
or incisional hernias located peri or infra-umbilical or in
lateral locations. But the current morbidity associated with
laparoscopic bariatric surgery, with low incidence of leaks
and mortality, technical skills developed by surgeons and
the technological advances, make these approaches safer.
Currently, there is no data to contraindicate the placement
of an intraperitoneal mesh during a bariatric procedure.

In this sense, Sharma et a/. (5) published the results of
159 patients who underwent a concomitant bariatric and
abdominal wall surgery between 2004 and 2015. Median age
of the patients was 53 years, with a mean BMI of 48.2 kg/m”,
and 101 females (64%). Comorbidities associated to the
patients of this series included: high blood pressure (n=124,
78%), type 2 diabetes (n=103, 65%), hyperlipidemia
(n=100, 63%), obstructive sleep apnea (n=98, 62%) and
reflux disease (n=54, 34%). Previous VHR was recorded
in 41 patients (26%) and 69 patients (44%) had previous
abdominal surgery. Ninety-one percent of the interventions
were completed laparoscopically (9,144 patients) while 12
(7%) patients were converted to open surgery. Only 3 (2%)
patients underwent both procedures by open approach.
Different techniques were used to repair the hernia: primary
suture in 115 (72%) and mesh repair in 44 patients (28%).
Early postoperative complications (<30 days) rate was 10%:
superficial wound infection (n=9), intestinal occlusion (n=2),
marginal ulcer (n=2), DVT (n=1) and pneumonia (n=1). In
terms of recurrences, at 5 years follow up, hernia recurrence
rates were 31% in primary repair and 34.8% in mesh repair
groups. At 12 months of follow-up, the median BMI and
percentage of excess weight loss was 34.2 kg/m’ (IQR:
29.5-40.9) and 59.6% (IQR: 44.9-74.8%), respectively.

According to this study, the existing data in the literature
have demonstrated that the bariatric procedure, either
a sleeve gastrectomy or a gastric bypass, performed
concomitantly with the placement of an intraabdominal
mesh to repair a VH (6), is a safe technique that does
not increase the morbidity of the procedure and is not
associated with a higher rate of recurrences than series of
VHRSs in obese patients.

When is the best time to repair a VH in an obese patient
undergoing bariatric surgery?

But despite the good results published on the repair of VHs
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concomitantly with the bariatric procedure, there are still
doubts whether they should be repaired during the same
procedure or it is recommended to defer the hernia repair
to avoid the risk of contamination of the mesh. On the
other hand, it should be considered to perform the hernia
repair once that optimal weight loss has been achieved,
since it would be possible to perform the hernia repair in
combination with an abdominoplasty in most cases by open
approach.

Therefore, the reasons to consider deferring the hernia
surgery arises from three considerations: first, due to the
possible contamination of the mesh placed intraperitoneally,
either due to a dehiscence or a leak, or from a contamination
of the abdominal cavity during the anastomosis; second,
weight loss frequently leads to an abdominal flap with
redundant skin that will require an abdominoplasty and
previous repair could make such surgery more difficult;
and, third, because there are data that show better results,
in terms of recurrences, when a hernia repair is performed
after patient’s weight loss.

On the other side, those groups who consider performing
both surgery at the same time argue that there is a potential
risk that the hernia may require an emergency repair
because of an acute strangulation after bariatric surgery and
during the weight loss period. Eid ez /. (7), analyzed 84
patients with VH candidates for bariatric surgery. Seventy-
one patients underwent a simultaneous bariatric and hernia
repair surgery, while in 14 patients the hernia repair was
deferred. This group presented a 37.5% of emergent
surgery due to small bowel occlusion during the weight
loss period. However, in the series published by Newcomb
et al. (8), only 3.7% of the 27 patients with deferred hernia
repair after bariatric surgery required emergency surgery.
Chandeze et al. (9) analyzed retrospectively 41 bariatric
patients with VH; 30 with concomitant surgery (29 with
mesh and 1 without a mesh) and 11 who first underwent
bariatric surgery and then hernia repair after weight loss.
They analyzed the rate of recurrence and observed a
lower recurrence in the group in which the hernia repair
had been deferred (6.7% vs. 24%), with no differences in
postoperative morbidity and a shorter hospital stay lower in
group 2 (6.2 vs. 10.7 days).

Krivan et al. (10) recently published a series of 106
patients who underwent a concomitant bariatric and hernia
repair surgery (26 incisional and 80 primary hernias). They
analyzed the type of approach (open wvs. laparoscopic), the
type of repair (primary closure vs. mesh repair), defect size
(<5, 5-10, >10 cm), type of hernia (primary vs. incisional).
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Regarding the type of approach, they found a recurrence of
8.47% in concomitant laparoscopic approach vs. a 14.89%
in patients with open approach. They observed that 75% of
patients who showed a recurrence had defects larger than
5, all of them had a BMI over 45. In respect of morbidity, it
could be observed that open incisional hernia repair showed
a higher rate of infection and hematoma compared to
laparoscopic repair for both incisional and primary hernias,
being seroma more frequent after a laparoscopic repair.
Authors conclude that concomitant repair (CR) of a VH
simultaneously with a bariatric procedure is feasible with a
low recurrence rate, showing the laparoscopic approach has
lower complication rates than open surgery.

Sait ez al. (11) published a systematic review focused on
the analysis of the ideal time to perform a VHR in a patient
who is going to undergo a bariatric procedure. Conclusions
of the review were not consistent since, as we previously
observed, some authors recommend CR with the use of a
mesh, while others conclude that hernia repair should be
performed after bariatric surgery. The studies compiled in
this review, with the exception of the one by Datta et 4. (12),
show that the risk of strangulation of the hernia requiring
emergency surgery, appears to increase when the hernia
surgery is deferred. The most frequent reason to delay the
repair with a synthetic mesh mentioned in this review is the
potential risk of contamination, and therefore of infection
and removal of the mesh. However, the studies analyzed
in this systematic review showed that the risk of infection
using a permanent prosthetic mesh may be lower than
expected, since three of the five studies did not report mesh
related surgical site infections.

But, beside these data, it is evident that we should not
generalize and include all patients in the same groups, since
not all VHs are similar, existing different locations, lateral
or medial and supraumbilical or infraumbilical, being some
of them symptomatic while others remain asymptomatic.
There are also differences regarding the content; either
omentum, small bowel or colon. Different hernia
characteristics and locations may change the approach and
the recommendation to perform a simultaneous procedure
(13,14), even being able to influence on the selection of the
bariatric procedure to be performed.

In that sense, some recommendations can be established
based on different circumstances (Figure 2). Patients
with symptomatic VHs, should undergo a concomitant
procedure in order to avoid a repair in a short period of
time after surgery. On the contrary, asymptomatic patients
could be divided two groups: those with incarcerated
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Patient undergoing a bariatric procedure
who has a ventral hernia

Symptomatic Hernia

Y

is there any indication
of laparoscopic repair?

/\

No Yes

! l

Concomitant open Concomitant laparoscopic
repair repair

Asymptomatic Hernia

TAC

/\

\

Incarcerated bowel loops Incarcerated omentum

y

Only perform the bariatric procedure
by laparoscopic approach

Figure 2 Algorithm for decision-making for patients with a ventral hernia (VH) undergoing a bariatric procedure.

Figure 3 Ventral hernia (VH) with omentum incarcerated.

omentum (Figure 3), where surgery can be deferred, being
recommended not to remove content incarcerated, as it has
been demonstrated by Datta er 4. (12); or those with bowel
incarcerated, where a repair might be necessary before
weight loss. In order to be able to follow this algorithm,
besides carrying out proper clinical examinations and
meticulous analysis of the medical history of the patient,
it is recommended to perform a CT scan to determine the
characteristics of hernia and its content.

What is the best way to repair a VH in an obese patient
who is undergoing a bariatric surgery?

It has been described that it is safe to perform the repair
of the VH simultaneously with a bariatric procedure,
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Figure 4 (A,B) Transfascial sutures for closing the defect during
laparoscopic ventral hernia repair (VHR).

but there are still doubts about how to technically do it
because of the concerns of leaving a mesh intraperitoneally.
Laparoscopic primary closure of the defect with transfascial
sutures was considered as an alternative (Figure 4A4,B),
as the mesh is avoided, but a high rate of recurrence has
been reported, ranging from 22% to 100%, compared to
a 0 to 9% when a mesh is used. Furthermore, the use of
this intraperitoneal mesh is not related to an increase of

morbidity, being recommended the use of an intraperitoneal
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Table 1 Summary of articles featuring morbidities and recurrence rates

Annals of Laparoscopic and Endoscopic Surgery, 2021

Bariatric Time of Long-term
Series VHR procedure Perioperative morbidity reinterventions Recurrences
surgery VHR
for BO
Eid et al. (7),2004, 85 LGB:85 DR (n=14) Laparoscopic - 35.7% (n=5) 0
surgical endoscopy mesh repair
CR (n=71) CRS (n=59) - - 22%
CMR (n=12) Cellulitis: 3 (25%); seroma: 4 - 0
(33.3%)
Newcomb et al. (8), 27 OGB:22; DR (n=20) Reparacién con - 5% (n=1) 0
2008, hernia LGB: 5 malla
CR (n=7) CRS (n=4) - - 100%
CMR (n=3) Mesh infection: 1 (33%); - 100%
reintervention through dehiscence
of biological mesh: (25%)
Datta et al. (12), 26 LGB:26 DR (n=8) Laparoscopic - 0 -
2008, surgery for mesh repair
Zit;zs;l:nd related CR(n=18)  CRS (n=8) BO in the post-operative 1(12.5%) 25%
period: 1 (12.5%)

CMR (n=10) - - 0
Krivan et al. (10), 106 LGB:97; DR (n=0) - - - -
2019, surgical OGB: 1; _ _ o
endoscopy LSG: 8 CR (n=106) CRS (n=43) 11.6%

CMR (n=63) Wound infection: 5; hematoma: 4; - 11%

seroma: 1
Chandeze etal. (9), 41 LSG:19; DR (n=30) Open mesh repair - 0 6.7%
2019.’ surgery for LGB: ?8; CR (n=60) CRS (n=8) Wound infection: 2; seroma: 3; - 24% (no details
obesity and related gastric ) .
. hematoma: 1; (no details between between primary
diseases band: 4 )
primary closure and mesh) closure and mesh)
CMR (n=52) - - -

VH, ventral hernia; CR, concomitant repair; DR, deferred repair; CRS, concomitant repair suture; CMR, concomitant mesh repair; VHR,
ventral hernia repair; LGB, laparoscopic gastric bypass; OGB, open gastric bypass; LSG, laparoscopic sleeve gastrectomy; BO, bowel

obstruction.

mesh in case that a concomitant laparoscopic approach is
considered (Figure 5) (7,12,15), being summarize in Tuble
1. In this sense, Raziel ez 4/. (16) published 54 concomitant
laparoscopic VHRs using intraperitoneal meshes during a
sleeve gastrectomy or gastric bypass with excellent results.
In a meta-analysis that included 17,117 patients
undergoing sleeve gastrectomy or gastric bypass, it was
observed that those patients who underwent simultaneous
hernia repair had a slight increase of superficial infections
at the surgical site, but without observing an increase in
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overall morbidity. Regarding the type of concomitant
bariatric procedures, no differences were observed between
them in terms of complications (17).

Some authors have suggested the use of a biological
mesh when a concomitant procedure is performed, since
these types of meshes have been recommended in infected,
contaminated or potentially contaminated fields. However,
although there is no specific data of the use of these
prosthetic materials during a bariatric procedure, the use
of biological meshes by laparoscopy is associated with an
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Figure 5 Intrabadominal mesh placed to repair an incisional hernia

during a concomitant laparoscopic bariatric procedure.

increase in recurrence rates that has even led to cancel
previous randomized prospective studies (8,13).

May the presence of a VH influence the type of bariatric
procedure to be performed?

The presence of a VH when performing a bariatric procedure
might change the original strategy with an obese patient. The
first factor to be considered is whether we are dealing with a
primary or an incisional hernia. The most common situation
in these patients is to find an asymptomatic or minimally
symptomatic primary umbilical hernias with omentum,
or intraperitoneal fat of the round ligament incarcerated.
According to recommendations, it is not indicated to
repair these hernias at the time of the bariatric procedure,
being very important to avoid reducing the content of the
hernia sac to avoid bowel strangulation during the early
postoperative period. Also, the presence of this type of
hernias should not influence the type of bariatric procedure
to be performed based on the protocol of each center. In
case of performing a sleeve gastrectomy, trocars should
be placed higher than conventional procedure (Figure 6).
On the other hand, if a gastric bypass is planned, it is
recommended to transect the greater omentum, leaving the
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Figure 6 Trocar placement for a sleeve gastrectomy in a patient

with a concomitant umbilical hernia.

area incarcerated on the right side of the patient, allowing
an adequate access to the small bowel to perform the
anastomosis of the gastric bypass.

In case of an epigastric hernia, different options could
be considered depending on the size and the exact location
of the hernia; from avoiding the area of the hernia to place
the trocars to place the optic trocar through the hernia
using and open access, repairing the defect at the end of the
procedure with a plug-type mesh, such as the Ventralex®
(Bard, Davol, Warwick, RI, USA) or the PVP® (Ethicon,
Johnson & Johnson, New Brunswick, NJ, USA).

On the other hand, in the presence of an incisional
hernia it is important to consider a series of possible
scenarios that may influence the decision on the procedure
to be performed. The type of previous surgery is a
paramount factor to be considered, since the presence
of multiple adhesions could lead us to perform a sleeve
gastrectomy instead of a gastric bypass. Infraumbilical
incisions with an incisional hernia should not influence
the surgical strategy. However, when incisional hernias
are related to supraumbilical and supra-infraumbilical
incisions, an optic trocar should be placed at the left side
of the patient and evaluate the presence of adhesions in
order to take the proper decision. Once inside the cavity, a
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massive adhesiolysis should be avoided. if there is no formal
contraindication, a sleeve gastrectomy should be performed,
even when originally it was planned to perform a derivative
surgery. These procedures should only be performed if the
patient does not have massive adhesions when accessing the
cavity or there is a contraindication for a sleeve gastrectomy.

Conclusions

The presence of abdominal wall hernias in patients who
are candidates for bariatric surgery is a frequent problem.
The way we face both pathologies will mark the long-term
outcomes. To make a correct decision, multiple factors have
to be taken into account; type and location of the hernia
and the symptoms it presents. Both, simultaneous surgery
and deferring hernia surgery, have their place if a proper
selection of patients is performed.
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