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Abstract
Background Obesity may be the most predominant risk
factor for recurrence following ventral hernia repair. This is
secondary to signiWcantly increased intra-abdominal pres-
sures, higher rates of wound complications, and the techni-
cal diYculties encountered due to obesity. Medically
managed weight loss prior to surgery is diYcult. One
potential strategy is to provide a surgical means to correct
patient weight prior to hernia repair.
Methods After institutional review board approval, we
reviewed the medical records of all patients who underwent
gastric bypass surgery prior to the deWnitive repair of a
complex ventral hernia at our medical center.
Results Twenty-seven morbidly obese patients with an
average of 3.7 (range 1–10) failed ventral hernia repairs
underwent gastric bypass prior to deWnitive ventral hernia
repair. Twenty-two of the gastric bypasses were open oper-
ations and Wve were laparoscopic. The patients’ average
pre-bypass body mass index (BMI) was 51 kg/m2 (range
39–69 kg/m2), which decreased to an average of 33 kg/m2

(range 25–37 kg/m2) at the time of hernia repair at a mean
of 1.3 years (range 0.9–3.1 years) after gastric bypass.
Seven patients had hernia repair at the same time as their
gastric bypass (four sutured, three biologic mesh), all of
which recurred. Of the 27 patients, 19 had an open hernia
repair and eight had a laparoscopic repair. Panniculectomy

was performed concurrently in 15 patients who had an open
repair. Prior to formal hernia repair, one patient required an
urgent operation to repair a hernia incarceration and a
small-bowel obstruction 11 months after gastric bypass.
The average hernia and mesh size was 203 cm2 (range 24–
1,350 cm2) and 1,040 cm2 (range 400–2,700 cm2), respec-
tively. There have been no recurrences at an average fol-
low-up of 20 months (range 2 months–5 years).
Conclusion Gastric bypass prior to staged ventral hernia
repair in morbidly obese patients with complex ventral her-
nias is a safe and deWnitive method to eVect weight loss and
facilitate a durable hernia repair with a possible reduced
risk of recurrence.

Keywords Ventral hernia · Obese · Morbid obesity · 
Hernia repair · Ultrapro™ mesh

Introduction

Ventral hernias develop after laparotomy in up to 20% of
patients in the United States each year. Reported hernia rates
include 5–15% of patients undergoing open gastric band
placement, 25% after other open bariatric procedures, and
up to 40% after emergency midline laparotomy [1–5]. Ven-
tral hernia repair has evolved from suture repair, with recur-
rence rates from 52% to more than 60%, to tension-free
mesh repair using either an open or laparoscopic approach
[6]. Mesh repair recurrence rates have decreased to less than
5% in some studies, and they have not changed signiWcantly
in recent years [7–10]. Obese patients are one of the highest
risk groups for recurrence after ventral hernia repair [10,
11]. They often have associated independent risk factors for
hernia recurrence, such as large defects, multiple previous
repairs, and increased wound infections [10, 12, 13].
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Medical comorbidities and perioperative complications,
such as hypertension, diabetes, gastroesophageal reXux,
obstructive sleep apnea, pulmonary embolism, stroke, can-
cer, and a shortened life span, are more common in obese
patients. Calle et al. estimate that 90,000 cancer deaths per
year could be avoided if the average adult body weights
were reduced to the normal range (body mass index
[BMI]<25) [14]. Weight loss, sustained weight loss, and
the improvement of medical comorbidities with medical
management is not as eVective as with the surgical treat-
ment of obesity [15]. The number of bariatric procedures in
the United States has increased signiWcantly with improve-
ments in surgical technique and diminishing morbidity and
mortality rates. The reduction or elimination of medical
comorbidities after surgically induced weight loss has
become an important consideration for surgeons when
planning elective operations, such as ventral hernia repair.
We hypothesized that performing a staged ventral hernior-
rhaphy in morbidly obese patients with complex hernias
after a gastric bypass and signiWcant weight loss would not
only increase the quality of life, but also decrease both
recurrence rates and perioperative complications.

Methods

Following institutional review board approval, we retro-
spectively reviewed the medical records of consecutive
morbidly obese patients referred to our institution for the
treatment of complex hernias who subsequently underwent
a gastric bypass and delayed hernia repair. Morbid obesity
was deWned as having a BMI ¸40 kg/m2 or BMI ¸35 kg/
m2 with at least one obesity-related comorbidity. Demo-
graphic, perioperative, and postoperative data were col-
lected, including patient demographics, BMI (kg/m2)
before and after gastric bypass, the number of previous
abdominal operations and hernia repairs, operative and per-
ioperative data, complications, hernia recurrences, and the
duration of follow-up.

Standard open or laparoscopic Roux-en-Y gastric bypass
was performed for each patient prior to deWnitive ventral
hernia repair. At the time of gastric bypass, we attempted to
leave the patient’s hernia undisturbed if possible, i.e., we
did not reduce the contents of the hernia. Indeed, we
believed that patients with large, fairly asymptomatic her-
nias would be safe from bowel obstruction if the small
intestine did not need to “reorganize” within the hernia sac
postoperatively. Small defects were sutured or a biologic
mesh was used as a bridge when needed, with the under-
standing that these hernias would recur and require future
intervention.

Our methods for ventral hernia repair have been previ-
ously described [10, 16]. BrieXy, the open technique for

ventral hernia repair was a modiWed Rives-Stoppa tech-
nique. Permanent mesh was placed in a retrofascial pre-
peritoneal location with a large overlap of the hernia
defect with a lightweight polypropylene mesh (Ultr-
apro™, Ethicon, Inc., Somerville, NJ). Transfascial Wxa-
tion sutures were placed at 4–7-cm intervals around the
periphery of the mesh. For laparoscopic repairs, access to
the abdomen was obtained by a cut-down technique, fol-
lowed by the creation of pneumoperitoneum. Three to Wve
trocars were placed laterally. Adhesiolysis was performed
immediately, and the hernia sac was left in situ after the
contents of the hernia sac were reduced. Mesh was tai-
lored to achieve a 4–7-cm overlap and was inserted into
the abdomen. Titanium tacks were placed circumferen-
tially at 1-cm intervals, and transfascial Wxation sutures
were placed every 4–7 cm around the periphery of the
mesh. The 10-mm trocar sites were closed under direct
vision using a suture passer.

Results

Twenty-seven morbidly obese patients were identiWed.
Twenty-two had an open gastric bypass and Wve had lapa-
roscopic operations. The average BMI prior to gastric
bypass was 51 kg/m2 (range 39–69 kg/m2); the average
BMI decreased to 33 kg/m2 (range 25–37 kg/m2) at the
time of the staged ventral hernia repair. Elective ventral
hernia repair occurred at a mean of 1.3 years (range 0.9–
3.1 years) after gastric bypass. Patients undergoing staged
repair had an average of 3.7 (range 1–10) previous failed
ventral hernia repairs. Seven patients with small or very
symptomatic defects had ventral hernia repairs at the time
of gastric bypass (four sutured, three biologic mesh). One
patient developed a major complication in the acute postop-
erative period, a dehiscence of his biologic mesh hernia
repair on postoperative day 3, and required re-operation and
closure. No anastomotic leaks occurred.

No patients with repair of small defects at the time of
gastric bypass developed a bowel obstruction; however, all
recurred, as expected, requiring staged, elective repair. One
patient that had a large, unrepaired defect developed a
small-bowel obstruction, requiring an urgent operation to
reduce and repair an incarcerated ventral hernia 11 months
after gastric bypass. Nineteen patients had an elective, open
ventral hernia repair; eight were laparoscopic. The average
hernia and mesh size was 203 cm2 (range 24–1,350 cm2)
and 1,040 cm2 (range 400–2,700 cm2), respectively. Pan-
niculectomy was concurrent with open ventral hernia repair
in 15 patients. The average follow-up after ventral hernia
repair was 20 months (range 2 months–5 years). Of the
remaining 23 patients undergoing staged ventral hernia
repair, no recurrences were identiWed.
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Discussion

Obesity has reached epidemic proportions worldwide. The
percentage of people with morbid obesity is climbing, even
in countries that do not have a clear surplus of food.

Nearly 250 million people have a BMI ¸30 kg/m2. The
World Health Organization (WHO) estimates that the num-
ber of obese people will increase by 20% to 300 million by
2025, with nearly half of Americans and one-third of Euro-
peans having a BMI ¸30 kg/m2 [17, 18]. Surgically
induced weight loss can provide a long-term solution for
obese patients with the improvement or cure of obesity-
related comorbidities [15].

Obesity has long been considered to be a risk factor for
the development of a ventral hernia and recurrence after
deWnitive repair [11, 19–21]. Sugerman et al. [11] showed
that obesity was a greater risk factor for incisional hernia
formation and recurrence than chronic steroid use. Mingoli
et al. [2] followed 138 patients for 2 years after emergency
midline celiotomy and showed that incisional hernias
occurred in 18.1%, with an increased incidence in morbidly
obese patients (p<0.008). Recurrence after ventral hernia
repair in morbidly obese patients has been reported to be as
high as 50% [13]. Kaminski [22] stratiWed recurrence rates
based on stabilized body weight after gastric restrictive pro-
cedures in 70 patients. The recurrence rate was 5% in
patients who had a stabilized body weight less than 200 lbs,
19% if 200–250 lbs, and 33% if >250 lbs. Sauerland et al.
[23] performed a meta-analysis including several series
(two reached statistical signiWcance and seven did not) and
found that the pooled relative risk of recurrence in obese
patients (BMI ¸30 kg/m2) was 1.60. It is believed that this
risk is signiWcantly higher in morbidly obese patients (BMI
¸40 kg/m2). Both open and laparoscopic ventral hernia
repairs are associated with increased recurrence rates in
morbidly obese patients. VidoviT et al. [12] reviewed 297
patients undergoing open incisional hernia repair (109 with
mesh, 188 without mesh) and showed that large hernias
(10-cm diameter, p=0.0000) and obesity (p=0.0000) were
associated with signiWcant increases in hernia recurrence.
We reported outcomes following 850 consecutive laparo-
scopic ventral hernia repairs and found that morbidly obese
patients (BMI ¸40 kg/m2) were four times more likely to
have a recurrence compared with normal-weight individu-
als (7.8 vs. 2.0%, p=0.05) [10].

An increased recurrence rate in obese patients after ven-
tral hernia repair is associated with multiple independent
risk factors, including large defects, increased wound infec-
tions, multiple previous repairs, intraoperative diYculties,
and increased intra-abdominal pressure [12, 13, 24, 25].
Obese patients also have an increased rate of perioperative
complications and defects in tissue structure and healing,
which increase the risk of recurrence [26–33]. Obese dia-

betic patients develop wound complications secondary to
glycosylated white blood cells and microangiopathy. The
number of surgical-site infections is further increased with-
out tight control of serum glucose in the perioperative
period [34–36]. Greater extra-abdominal fat requires larger
incisions for open surgery, which can increase infection
rates. Increased intra-abdominal fat decreases the working
space for laparoscopic procedures, which can contribute to
an increased conversion rate [37–39]. Our group, along
with Sugerman et al., have demonstrated that obese patients
have higher intra-abdominal pressure compared with
patients with normal weight and that the intra-abdominal
pressure decreases after surgically induced weight loss [24,
25, 40, 41]. Data from our laboratory comparing bladder
pressures in obese and non-obese patients show that obese
patients have increased intra-abdominal pressures during
every activity measured, which included Valsalva’s maneu-
ver, lifting light weights, climbing stairs, coughing, and
others [25]. Intra-abdominal pressures compared before and
1 year after gastric bypass (mean decrease in BMI from
44.52 to 29.09 kg/m2) show a statistical decrease for every
activity measured [40].

One of the obvious beneWts of staged ventral hernia
repair in obese patients is a decrease in the recurrence rate.
No patients in our series recurred after staged ventral hernia
repair at a mean follow-up of 20 months, despite having
very large hernias (average defect size 203 cm2). Eid et al.
[42] reported no recurrences in 14 staged patients after gas-
tric bypass at a mean follow-up of 20 months (average
defect size of 14.5 cm2). Bonatti et al. [5] reported no recur-
rences in seven staged patients after the placement of an
adjustable gastric band at a mean follow-up of approxi-
mately 34 months (two “giant” hernias and Wve with an
average defect size of 7 cm2). Concurrent repairs at the time
of bariatric surgery have higher recurrence rates. Schuster
et al. reported one recurrence (9%) after 11 staged repairs at
14 months follow-up. Eid et al. reviewed 59 patients with
concurrent repairs with permanent mesh at the time of gas-
tric bypass and observed a 22% recurrence rate at
30 months follow-up [42].

Staged ventral hernia repair after bariatric surgery has
previously been criticized because of the increased inci-
dence of bowel obstruction during the period of rapid, sur-
gically induced weight loss [42]. One patient (3.7%) in our
series required urgent surgery for small bowel obstruction
secondary to hernia incarceration. Eid et al. [42] reported a
bowel obstruction rate of 35.7% in 14 patients with staged
repairs after gastric bypass. Bonatti et al. [5] reviewed
seven patients with ventral hernia repairs after the place-
ment of an adjustable gastric band and reported bowel
obstructions in 29% of the cases. Our average defect size
(203 cm2) was more than 14 times the highest reported
average defect size (14.5 cm2, Eid et al.) for staged ventral
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hernia repairs after gastric bypass [42]. Obviously, the inci-
dence of bowel obstruction after bariatric surgery is higher
when smaller defect sizes are treated in a delayed fashion.
We concurrently repaired hernias in patients with small
defects at the time of gastric bypass, 100% of which
recurred. This, however, allowed us to deWnitively repair
the hernia later. Biologic meshes used for a concurrent
repair at the time of bariatric surgery eventrated over time,
requiring a deWnitive repair with a synthetic mesh follow-
ing weight loss. The risk/beneWt ratio with regard to recur-
rence and bowel obstruction appears to be in favor of
concurrent repairs for small defects and staged repair for
larger hernias. Large studies measuring defect size and
location, hernia contents, weight loss, etc., are needed to
deWne the risk of bowel obstruction during the period of
rapid, surgically induced weight loss after bariatric surgery.

Successful laparoscopic ventral hernia repair in obese
patients requires strict adherence to technical details. Cobb
et al. [43] reviewed 277 patients at our institution and
found that the recurrence rate in patients with
BMI ¸40 kg/m2 was at least twice that of patients with
BMI <40 kg/m2, but this was not statistically signiWcant
(9.4% for BMI ¸40 kg/m2 compared to 4.5% for BMI 30–
40 kg/m2 and 3.5% for BMI <30 kg/m2). Novitsky et al.
[44] reviewed 163 patients with BMI ¸30 kg/m2 who
underwent laparoscopic ventral hernia repair and reported
an overall recurrence rate of 5.5%, which is only slightly
increased compared with the published recurrence rates for
all patients undergoing laparoscopic ventral hernia repair
[10]. These results suggest that a standardized laparo-
scopic technique is advantageous in obese patients. Tech-
nical detail is also important for successful outcome after
open repair. Concurrent abdominoplasty and scar revision
often necessitate an open approach for patients with giant
hernias after surgically induced weight loss, as seen in
67% of patients in this study. Wide overlap of non-absorb-
able retrofascial preperitoneal mesh extending well
beyond the edge of the hernia defect circumferentially
with transfascial Wxation sutures at close intervals resulted
in no recurrences after staged ventral hernia repairs at
20 months of follow-up in this study. Twelve of our
patients had a simultaneous panniculectomy. Shermak
[45] reviewed 40 patients undergoing abdominoplasty at
the time of ventral hernia repair. The only recurrence in
Shermak’s series occurred 1 year after hernia repair in a
patient with a BMI of 41.3. Hughes et al. [46] reported a
recurrence rate after simultaneous ventral hernia repair
and panniculectomy of 3.6% (two of 55 patients). Robert-
son et al. [47] reported a 10% recurrence rate in 82
patients undergoing simultaneous procedures. Concurrent
abdominoplasty does not appear to diminish the durability
of ventral hernia repair; however, larger series with longer
follow-up are needed [44].

Conclusion

Gastric bypass followed by the staged repair of recurrent
ventral hernia in morbidly obese patients appears to be safe
and provide a durable repair. The beneWts include a reduced
recurrence rate and an improved overall quality of life due
to weight loss. The risk of hernia incarceration and bowel
obstruction during the period of rapid, surgically induced
weight loss is present but rare in our study. All smaller
defects repaired concurrently with gastric bypass have a
high recurrence rate but no reported incidence of bowel
obstruction. Herniorrhaphy performed after gastric bypass
and signiWcant weight loss results in a formidable hernia
repair and a lack of recurrence at 20 months follow-up. It
should be considered in any morbidly obese patient with a
complex or recurrent hernia.
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