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Abstract

Background: Obese patients have an increased incidence of
ventral hernias; in over 50% of these cases, patients are
symptomatic. At the same time, morbid obesity is a disease
of epidemic proportions. The combination of symptomatic
hernia and obesity is a challenge for the treating surgeon,
because the risk of perioperative complications and recur-
rence increases with increasing BMI. Summary: This review
outlines this problem and discusses interdisciplinary ap-
proaches to the management of affected patients. In emer-
gency cases, the hernia is treated according to the surgeon’s
expertise. In elective cases, an individual decision must be
made whether bariatric surgery is indicated before hernia
repair or whether both should be performed simultaneous-
ly. After bariatric surgery a weight reduction of 25-30% of
total body weight in the first year can be achieved and it is
often advantageous to perform a bariatric operation prior to
hernia repair. Technically, the risk of complications is lower
with minimally invasive procedures than with open ones,
but laparoscopy is challenging in obese patients, and mesh-
es can only be implanted in intraperitoneal position. This
mesh position has to be questioned because of adhesions,
recurrence rate, and risk of contamination during re-inter-
ventions in patients who are often still relatively young. Key
Messages: Obese patients with hernia need to be ap-

proached in an interdisciplinary manner, in some patients a
weight loss procedure may be advantageous before hernia
repair. Recent data show the benefits of robotic hernia sur-
gery in obese patients, as not only haptic advantages result,
but especially the mesh can be implanted in a variety of ex-
traperitoneal positions in the abdominal wall with low mor-

bidity. ©2021 S. Karger AG, Basel

Introduction

Literature Nobel laureate T.S. Eliot (1888-1965) pre-
dicted with almost prophetic brilliance 80 years ago the
real challenge of our days: wisdom is needed to integrate
knowledge and the flood of information into meaningful
concepts (The Rock, 1934). Treating obese hernia pa-
tients is a frequent problem as both disorders are frequent
and ventral hernias are even more frequent in obese pa-
tients. Obesity is epidemic in many countries; in the US
itis expected to increase by 33% over the next 20 years [1].
It is likely, that depending on what door the obese patient
with hernia enters a hospital (e.g., emergency, endocri-
nology, internal medicine, or surgery), the focus for treat-
ment will be very different. The challenge for the hernia
surgeon is to change his focus away from the hernia and
look at the patient in a holistic way with their obesity and
metabolic comorbidities: what is the priority? In what or-
der should the various problems be treated? What are the
risks associated with the therapeutic decision? How can
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Fig. 1. Distribution patterns of fatty tissue
in obese patients. Very thin abdominal wall
may be a risk factor for complications, for
example, skin necrosis after anterior com-
ponent separation technique (CST). Gy-
noid fat deposition predisposes to lym-
phangiosis in cases of pendulous abdomen
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and may further impair the wound healing.

surgical risks be minimized and long-term results opti-
mized? Last but not least, it has to be considered that
some of the patients will need further visceral surgery in
the course of their lives (e.g., for acute cholecystitis, car-
cinoma surgery, bariatric surgery, etc.). This review will
focus on hernia care in the context of obesity and discuss
actual meaningful concepts.

Peculiarities of the Patient with Excess Body Weight
and Hernia

In the following, the term ventral hernia will apply to
umbilical and epigastric hernias in contrast to incisional
hernias, which designate hernias after a previous surgical
procedure. Although multifactorial, ventral hernia is a
disease directly related to overnutrition [2]. Obese pa-
tients with metabolic syndrome have several conditions
that contribute to an increase in poor postoperative out-
comes: arterial hypertension, diabetes, cardiac diseases,
non-alcoholic fatty liver disease, carcinomas, dementia,
and sarcopenia [3]. Overweight and specifically obesity
with BMI above 30 doubles the probability for hernia, and
the prevalence of hernia symptoms in patients with mor-
bid obesity reaches 50% [4]. The body fat content is dis-
tributed in the subcutaneous compartment and/or the
visceral compartment (Fig. 1). The visceral compartment
is a risk factor for herniation and metabolic disease, while
subcutaneous fat is a risk factor for surgical site infections
[5]. The intraabdominal pressure is increased in patients
with excess of fat in the visceral compartment: with each
point of increase in BMI, there is a 10% increase in intra-
gastric pressure [6]. In evaluation obese hernia patients
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the BMI is a criterion that needs to be complemented by
other physical findings, since it does not differentiate be-
tween both compartments [4]: further measurements are
the abdominal wall circumference (female: <88 cm; male
<102 cm) and the waist-to-hip ratio (female <0.85; male
<1.05); the latter correlates with increased visceral fat dis-
tribution and respective risk of metabolic syndrome.
These measurements should be part of the preoperative
risk assessment. Finally, obesity can mask sarcopenia, and
sarcopenia correlates an increase in the recurrence rate
after hernia repair. In patients with obesity and BMI be-
tween 30 and 50, preoperative weight loss should be a
strategic goal to improve outcomes, since weight loss al-
ways reduces fat deposition in both the subcutaneous and
the visceral compartments [7]. In general, exercise and
weight loss programs lead to weight reduction of 2-3%
total body weight/year, whereas bariatric procedures
achieve as much as 25-30% after 1 year.

Treatment Strategies for Obese Patients with
Ventral and Incisional Hernias

Surgical management of ventral and incisional hernias
in obese patients must be approached in an interdisci-
plinary manner. This is especially important for elective
procedures, as conservative or surgical preoperative
weight reduction has been shown to successfully reduce
complication and early recurrence rates [8] (Fig. 2). From
a surgical point of view, multilocular hernias, irreducibil-
ity, and ileus are urgent indications; large and non-cham-
bered hernias, small hernias filled with fatty tissue, and
absence of symptoms are criteria pointing towards de-
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Management of ventral hernias in obese patients
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Fig. 2. Management of hernia in obese patients.

ferred hernia repair. In cases of incisional hernias, a CT
scan is helpful to support decision-making: surrogates for
adhesions, hernia gap width, thickness of the musculofas-
cial layer, and fatty tissue distribution have to be care-
fully analyzed. Basically, it is always a question of weigh-
ing the risk for hernia accident without procedure against
the risk of complications following the procedure.

Elective Hernia Repair without Previous Weight Loss

Whereas the surgical indication for immediate hernia
repair is clear in an emergency situation, in the case of
elective surgery, the patient must be viewed holistically.
If the risk of an adverse event during the period of weight
loss is deemed too high, a hernia repair without prior
weight loss may be appropriate. There are also patients
who do not want to invest time, money, or effort in a pre-
operative weight reduction program. Minimally invasive
mesh implantation is a good option in treating ventral
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hernias with small hernia gaps (<5 cm diameter) at BMI
of 30-40. Using the conventional laparoscopic technique,
the hernia contents are reduced, the preperitoneal fat is
detached from the anterior abdominal wall, and a mesh
is implanted in intraperitoneal position (IPOM). Al-
though very popular, this procedure is known to be re-
lated to adhesions to the small bowel and may be a hin-
drance for bariatric surgery later on. If hernia repair is
planned without prior weight loss, there are currently
promising alternatives to avoid the IPOM position and to
implant the mesh extraperitoneally instead, using robotic
technique.

Combined Hernia Repair and Bariatric Procedure

Combined hernia repair and bariatric surgery is asso-
ciated with a higher 30-day morbidity compared to bar-
iatric surgery alone regardless of type of bariatric proce-
dure and irrespective of the surgical approach (open or
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minimally invasive) [9]. This finding is also supported by
a propensity-matched analysis, showing an increased 30-
day morbidity of simultaneous hernia repair and bariatric
surgery, with an advantage of sleeve gastrectomies over
Roux-en-Y gastric bypass operations [10]. In this situa-
tion, the options for repair are limited: simple suture or
IPOM mesh. The IPOM mesh seems not to be associated
with increased mesh infection, but may make the ap-
proach for a revisional bariatric procedure (needed in up
to 15% of patients) more difficult [11]. There is no data
available on recurrence rates after synchronous bariatric
and hernia operations.

Bariatric Surgery before Hernia Repair

Weight loss before elective hernia repair may offer bet-
ter results concerning recurrence rates and perioperative
complications due to an improved metabolic state (reso-
lution of comorbidities as diabetes, NAFLD, etc.). Retro-
spective studies have shown low recurrence rates in her-
nia repair after prior bariatric surgery probably in part
due to the decreased intraabdominal pressure [12]. Even
in very large ventral hernias bariatric minimally invasive
procedures are often possible, as the left upper quadrant
of the abdomen is usually free of adhesions. In patients
where the small bowel is affected by adhesions in the her-
nia sac, a sleeve gastrectomy may be the procedure of
choice. Untreated hernias carry the risk of small bowel
obstruction after the bariatric procedure [13]. Therefore,
if there is vascularized greater omentum in the hernia
gap, it should not be removed. If hernia contents are re-
duced during bariatric surgery, it is recommended to
close the gap, either with suture (orifices <2 cm) or mesh
[12, 14]. Hernia repair after bariatric operation should be
postponed until the catabolic phase of weight loss is over.
This is usually reached after 9-12 months and indicated
by a stable weight and sufficiently substituted micronu-
trients. Cases of symptomatic incisional hernias after bar-
iatric procedure complicated by peritonitis and persistent
obesity need to be addressed in an individualized manner.

Hernia Repair with Simultaneous Resection of Excess
Skin after Weight Loss

Since patients who undergo plastic surgery have sig-
nificantly improved long-term body weight control after
Roux-en-Y gastric bypass and better quality of life, a com-
bined open ventral hernia repair and panniculectomy
should be considered also in patients who undergo ven-
tral hernia repair after previous weight loss [15]. Al-
though combined open ventral hernia repair and pan-
niculectomy operations have a higher risk of superficial
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surgical site infections (SSI), venous thromboembolism,
and general morbidity, the incidence of deep SSI and the
recurrence rate are similar to hernia repair alone [16].
Ventral hernia repair with simultaneous panniculectomy
seems to lower the mechanical strain on the mesh repair
in the early postoperative period [17].

Perioperative Measures

Due to reduced pulmonary and total chest compliance
there is an increased risk of hypoxia during anesthesia in
obese patients. To avoid respiratory complications, intra-
operative continuous positive airway pressure (CPAP)
and positive end-expiratory pressure (PEEP) are useful.
Avoiding Trendelenburg position and lowering the in-
traabdominal pressure during laparoscopy have to be
considered [18]. Obese patients have an increased risk of
developing thromboembolic events and the standard
dose of enoxaparin is less effective in preventing venous
thromboembolism (VTE) in these patients [19]. Patients
with an unimpaired renal function and a BMI higher than
40 are recommended to receive 40 mg Enoxaparin s.c.
twice a day [20]. If the BMI is higher than 50 even a dose
of 60 mg twice a day s.c. may be needed. This regimen was
shown to be safe regarding risk of bleeding and effective
in preventing VTE [21].

Laparoscopic and Robotic-Assisted Hernia Repair in
Obese Patients

Ventral and Incisional Hernias

The advantages of laparoscopic approach over open
procedures in obese patients in general and in hernia re-
pair in particular have comprehensively been demon-
strated and discussed in the past years [1, 22, 23]. Never-
theless, laparoscopic surgery in obese patients is particu-
larly challenging. This stems from increased torque on
instruments and trocars due to the excessive weight of the
abdominal wall, which may hinder the fluidity of the sur-
geon’s motions, which may impact precision and lead to
increased tissue trauma and surgeon fatigue [24]. In the
past two decades, robotic-assisted surgery has made its
way into the minimally invasive arena. The robotic plat-
form brings with it an enhanced visualization of the op-
erative field, in terms of both its magnification and 3D
visualization. Furthermore, articulated instruments pro-
vide greater degrees of freedom, which results in in-
creased dexterity and precision needed to perform com-
plex intracorporeal tasks [25, 26]. The robotic platform
enables to place the mesh outside the abdominal cavity in
several different planes, and leads to less abdominal wall
trauma as well as postoperative pain since the fulcrum is
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Fig. 3. Robotic ventral hernia repair with extraperitoneal mesh placement, a r-ventral TAPP in umbilical hernia:
the peritoneum was mobilized, the fatty tissue retrieved from de hernia orifice, and the orifice is being closed.
b A large mesh overlap is reached, the last step will be the suture of the peritoneum. ¢ r-retromuscular approach
(r-RM): ** posterior rectus sheet, arrow = convergence of posterior and anterior rectus sheets at lina alba.
d r-transversus abdominis release (r-TAR): between dotted lines = rectus abdominis muscle, * hernia gap, ** pos-
terior rectus sheet, *** transverse abdominal muscle.

at the articulation of the instruments as opposed to the
abdominal wall [27]. The overarching goal of robotic her-
nia repair is to achieve comparable quality of repair to
that of open procedures while reducing perioperative
morbidity [28]. Although the availability of surgical ro-
bots and specialized surgeons is not yet ubiquitous, ro-
botic hernia surgery is experiencing great acceptance. In
the US, hernia repair is a fast-growing field, with over 30%
of all robotic procedures in general surgery being hernia
operations. For this reason, current results of robotic pro-
cedures are highlighted below.

One multi-institutional study evaluated 368 robotic
ventral and incisional hernia repairs in a majority of the
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obese and morbidly obese population (47.8 and 20.9%,
respectively). Defect closure was achieved in 69.3% of pa-
tients, with only 1.6% of repairs incorporating transfas-
cial mesh fixation [29]. This relative ease with intracor-
poreal suturing afforded by the robotic platform was fur-
ther emphasized in a study of 134 patients undergoing
VHR, half of whom were obese [30]. Due to a concern for
visceral adhesions, possible mesh migration, and other
complications with IPOM repair, there has been an in-
creasing trend among hernia surgeons for extraperitone-
al mesh placement [31]. Using the peritoneal layer as a
barrier between the mesh and visceral contents minimiz-
es adhesion formation, fistula development, and the need
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for using more costly coated mesh (Level 4) [22]. Robotic
technology enables surgeons with precise preperitoneal
dissection, thereby facilitating transabdominal preperito-
neal (r-ventral TAPP) repair. Peritoneal flap dissection is
initiated 5 cm from the defect on the ipsilateral trocar
side. The IEHS guidelines recommend this technique for
smaller ventral hernias (Level 4) as a safe and feasible al-
ternative to r-IPOM (Grade D) [22]. Panteleimonitis et
al. [32] reported early experience with r-ventral TAPP re-
pair, demonstrating the safety and feasibility of this tech-
nique; out of 54 patients, 64.8% were obese or morbidly
obese; during peritoneal dissection, peritoneal integrity
was maintained in 85.2% of patients. Another study ex-
amined the operative time-based learning curve of r-
TAPP across 105 patients with a mean BMI of 31.5. As a
measure of repair quality, peritoneal flap completeness
was used to adjust for repair quality; the authors suggest
that an accumulated experience with 61 cases is sufficient
to achieve good-quality repairs in a timely fashion [33]
(Fig. 3).

Another extraperitoneal repair technique is robotic
retromuscular (r-RM) repair with or without transversus
abdominis release (r-TAR). r-RM repair can be per-
formed using either transabdominal (r-TA) or totally ex-
traperitoneal (r-TEP) access (Fig. 3). Much like the r-ven-
tral TAPP method, r-RM repair involves extraperitoneal
mesh placement, thus avoiding contact of the mesh with
the abdominal viscera. Furthermore, placement of the
mesh between the rectus muscle and its posterior sheath
may eliminate the need for mesh fixation (Level 3) [22].
Patients with incisional hernias and larger defects require
larger mesh sizes. The retromuscular space can accom-
modate large meshes to patch large defects in order to
obtain adequate mesh-to-defect (M/D) ratios, a necessary
factor for minimizing recurrence rates (Level 3) [22].
Obese patients are not only associated with larger defects
and higher recurrence rates, but also have increased ten-
sion on the abdominal wall layers, making it difficult to
ensure quality repairs. In such cases, dissecting laterally
beyond the linea semilunaris and performing TAR may
help overcome these obstacles. r-RM repair with or with-
out TAR has established benefits over its open counter-
part in terms of LOS and incidence of surgical site infec-
tions (Level 2C and 4) [22]. Belyansky et al. [34] reported
their experience with the retromusular approach (r-
eTEP) in a small group of 37 patients with an average BMI
of 36; among all patients, only two clinically relevant se-
romas were reported as well as one readmission for PO
intolerance; with no sign of early hernia recurrences (30
days), the authors support the safety and feasibility of this
technique. Similarly, Gokcal et al. [35] studied this tech-
nique among a total of 101 patients, 54 of whom under-
went concomitant r-TAR and 47 of whom did not; both
groups had a mean BMI >30; they found that although the
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r-TAR+ group experienced a higher rate of complica-
tions, this difference between groups did not persist at
follow-up; furthermore, the only factor associated with
the development of complications in these patients was
the presence of an incarcerated hernia. Thus, the safety
and feasibility of this approach was supported by the
study results.

In parallel to the increased number of publications, the
guidelines for the laparoscopic treatment of ventral and
incisional abdominal wall hernias by the IEHS have in-
corporated some recommendations for robotic repair
[36]. Despite this, specific recommendations for the obese
population have yet to be included. Kudsi et al. [37] first
reported the perioperative and mid-term outcomes in
morbidly obese (BMI >40) patients who underwent
rVHR within a 5-year period. Fifty patients with a median
BMI of 42.9 (min.-max.: 40.2-59.2) were included in the
study. Across various techniques, including r-IPOM, r-
TAPP, and r-RM with/without TAR, the median skin-to-
skin time was 71 min, with no intraoperative complica-
tions and a mean length of stay (LOS) of 0.34 days for the
entire cohort. While minor complications (Clavien-Din-
do/CD grade I and II) were seen in 40% of patients, major
complications (CD grade III and IV) were seen in 6%. In
the regression analysis, BMI (p = 0.037; OR 1.172, 95% CI
1.010-1.361), adhesiolysis (p = 0.005; OR 16.055, 95% CI
2.270-113.574), IPOM mesh (p = 0.049; OR 4.625, 95%
CI 1.006-21.262), and off-console time (p = 0.033; OR
1.139, 95% CI 1.010-1.285) were found as predictors of
postoperative complications. Hernia recurrence was seen
in one (2%) patient within a mean follow-up period of
22.7 months, and the mean freedom-of-recurrence was
57.4 months (95% CI 54.6-60.2). Kudsi et al. [38] com-
pared perioperative outcomes after robotic-assisted VHR
between patients with a BMI >35 (class IT or class III obe-
sity) and BMI <35 (non-obese, class I obesity). A 1:1 pro-
pensity score matching (PSM) analysis was run to obtain
balanced groups. The unmatched sample included 526
patients with an average BMI of 31.2. After PSM, 142 pa-
tients were allocated to each group. According to univar-
iate analyses, there was no statistical difference between
the two groups regarding 90-day complications. Authors
concluded that a BMI >35 did not significantly affect the
postoperative short-term outcomes of rVHR.

Groin Hernia

While a higher BMI is an established risk factor for
both primary ventral and incisional hernias, several stud-
ies indicate that a higher BMI is inversely related to ingui-
nal hernia incidence. However, the unique physiological
considerations of the obese population still place them at
risk of perioperative adverse events after inguinal hernia
repair (IHR). A cohort study including 12,697 patients
undergoing IHR confirms this, with findings showing an
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association between increasing BMI and risk of postop-
erative complications as well as length of stay (LOS) [39].
Here, the robotic platform may have significant advan-
tages over other surgical modalities in terms of reducing
these risks. r-IHR is typically performed using the r-
TAPP technique. In contrast to laparoscopic repair, flap
suturing with this technique is facilitated by the robotic
platform, much like in VHR. One of the only investiga-
tions into the role of r-IHR in obesity is a multicenter
study by Kolachalam et al. [40], where 651 r-TAPP re-
pairs were compared with 593 open IHRs (plug-and-
patch, Lichtenstein, or the Prolene hernia system) in a
propensity-matched analysis of an obese population; af-
ter matching, 96 patients were allocated to the r-IHR
group with a mean BMI of 33.6 and 93 patients were al-
located to the o-IHR group with a mean BMI of 34.2; a
significantly higher proportion of postoperative compli-
cations were seen in the o-IHR group as compared to the
r-IHR group (10.8 vs. 3.2%, respectively); the authors’
conclusions support the efficacy of this technique and
help encourage the adoption of minimally invasive hernia
repair with its associated clinical benefits. Literature sur-
rounding r-IHR, particularly in obesity, is still in its early
stages. Further study of robotics with this patient popula-
tion is warranted to establish clear guidelines and benefits
of this technique.

Conclusion

The treatment of hernia in patients with excess body
weight needs an interdisciplinary approach. The periop-
erative morbidity and the incidence of recurrence are sig-
nificantly higher in obese patients. For patients with low
risk of hernia accident, a bariatric procedure before her-
nia repair may be considered. The results of laparoscopic
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