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     The overall incidence and complexity of ventral and incisional hernias 
have increased. Patients live longer, accumulating comorbidities, and 
undergo more surgeries. Moreover, obesity is now a worldwide epidemic. 
Wound infections and incisional hernia formation more frequently complicate 
laparotomies on obese patients with a large abdominal girth. The management 
of hernias continues to evolve as we learn more about genetic predisposition 
and the pathophysiology of the disease. There are now multiple options for 
hernia repair. What historically began as the primary repair of simple ventral 
hernias has evolved to mesh repair of larger hernias and now encompasses 
complex procedures such as multiple layers of component separation 
complemented with synthetic and biologic mesh. With increasing numbers 
of bariatric procedures performed, hernias in these patients have now 
emerged as an important topic that needs to be addressed both preoperatively 
and postoperatively. 

 Morbidly obese patients are at an increased risk for primary as well 
as incisional hernias. Studies have shown that obese patients have 
increased intra-abdominal pressures (IAP) when compared to normal 
weight control patients  [  1,   2  ] . When comparing obese patients (mean 
BMI 55 ± 2 kg/m 2 ) to controls, the mean IAP for the morbidly obese 
group was 12 ± 0.8 cm H 

2
 O, signi fi cantly increased when compared to 

controls with IAP = 0 ± 2 cm H 
2
 O. Obese patients consistently had 

elevated intra-abdominal pressures when compared to normal-weighed 
controls during the activities of daily living such as walking, climbing 
stairs, coughing, and lifting. Increased IAP puts added stress on the 
abdominal wall and tensile strength of the mesh. Obese patients are 
also more likely to be af fl icted with weight-related comorbidities, 
which also predispose the development of hernias. A study looking at 
62 patients with a mean BMI of 49 revealed that systemic hypertension, 
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the American Society of Anesthesiologists (ASA) physical status score, 
and body mass index (BMI) were predictors of elevated IAP  [  3  ] . Risk 
factors for developing abdominal wall hernias include smoking, 
advanced age, wound infection, multiple surgeries, and chronic medical 
conditions such as chronic obstructive pulmonary disease, diabetes, 
and immunosuppression. Given these  fi ndings, it is not surprising that 
potential bariatric patients are more predisposed to primary ventral 
hernias as well as developing postoperative hernias.    Open bariatric 
surgery is associated with an incidence of incisional hernias of ~20% 
 [  4–  6  ] . With laparoscopy now more customary, the number of large 
incisional hernias has decreased, but port-site hernias can still occur. 
The speci fi c incidence of port hernias in the bariatric surgery population 
is not known, but in general, these hernias typically occur within 
3–4 years after surgery at rates of 0.8–2.8%  [  7,   8  ] . 

 The recurrence rates of incisional hernias have also been shown to be 
higher in the obese population. Many studies have shown a statistically 
signi fi cant higher incidence of incisional hernia in patients with BMI > 35 
 [  9–  12  ] . However, a retrospective study of 168 patients, speci fi cally 
comparing morbidly obese to normal body weight patients, showed no 
difference in the complication or recurrence rates at 19-month follow-up 
after laparoscopic hernia repair  [  13  ] . Regardless, the morbidly obese 
patients tend to have larger fascial defects, and recurrence may occur up 
to 10 years postoperatively  [  14  ] . Thus, the timing of most durable ventral 
hernia repair may well be after signi fi cant weight loss which is usually 
accompanied by at least a partial resolution of medical comorbidities. 

   Management 

 The management of concomitant ventral hernia at the time of primary 
bariatric surgery remains controversial. Datta et al. have shown that the 
incidence of ventral hernia at the time of gastric bypass was quite 
common. Of the 325 patients operated in their series, 26 had a ventral 
hernia, an incidence of 8%  [  15  ] . This rate is even higher when combined 
with those patients who also have known and symptomatic incisional or 
ventral hernias. The ultimate goal is to perform the primary bariatric 
surgery safely and avoid postoperative complications. However, there 
may be an increased risk of complications if these hernias are not 
addressed at the time of primary bariatric surgery. 
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 Currently, there is no consensus regarding the best option for bariatric 
surgery patients with ventral hernias. There are essentially three surgical 
options when an unsuspected hernia is encountered during the 
performance of a gastric bypass, which is de fi ned as a clean-contaminated 
case. The most straightforward option is to simply note the presence of 
the hernia in the operative report and “leave it alone.” This approach 
offers certain advantages including expediting the operative time and 
avoiding hernia repair complications. The downside is painful 
incarceration and/or bowel obstructions that are the well-documented 
possible sequelae of untreated hernias, and immediate postoperative 
gastric bypass patients have even greater risks. Incarceration and potential 
proximal bowel obstruction can stress fresh anastomoses, and disruption 
can cause leaks. Given that these patients are already considerably 
medically compromised due to their morbid obesity, this can be a 
potentially life-threatening complication. 

 Another option is primary closure, especially in smaller (<3–4 cm) 
hernias, a strategy which sidesteps the potential of mesh placement in a 
clean-contaminated  fi eld. This approach may not be appropriate as an 
oft-cited study suggests that more than one-third of patients who had 
deferred treatment of their hernias during laparoscopic Roux-en-Y 
gastric bypass experienced subsequent development of small bowel 
obstruction. 85 patients who had ventral hernias at the time of gastric 
bypass had either no treatment, primary repair, or repair with small 
intestinal submucosa (SIS). There was a 22% recurrence in the primary 
repair group, and 36% developed bowel obstruction due to incarceration 
in no treatment group  [  16  ] . 

 Another smaller study examined 27 preoperative bariatric patients 
with complex recurrent ventral hernias. Seven patients underwent ventral 
hernia repair simultaneously (primary and biologic mesh), and all others 
were deferred. All seven of the repaired hernias recurred, and one patient 
in the deferred group needed an urgent operation for incarceration  [  17  ] . 
Clearly, there is a relatively high risk of complications if complex hernias 
are not treated at the time of gastric bypass. 

 For simple small defects that measure <3–4 cm and already have 
viable omentum in the hernia sac and are out of the operative  fi eld, 
the risk of incarceration still appears minimal, and these may be left 
in situ. The omentum in the sac may actually act like a “plug” and 
prevent bowel incarceration and obstruction. Then there are small 
hernias that are symptomatic or do not contain anything within the 
hernia sac. While all symptomatic hernias must be addressed at the 
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time of bariatric surgery since clinical symptoms are likely secondary 
to intermittent bowel incarceration and obstruction, these small-
necked hernias may be more likely to cause incarceration (or a partial 
Richter’s type hernia). Postoperative ileus and bowel distension is 
common after bariatric surgery, which may increase the risk of 
incarceration. Small defects <3–4 cm may be closed primarily with a 
suture passer at the time of bariatric surgery. Although, as mentioned, 
the recurrence may be as high as 25%, this may bridge the patients 
during the early, crucial postoperative period  [  16  ] . 

 For larger symptomatic hernias and complex hernias, studies have 
shown that the rate of hernia recurrence is largely based on initial size of 
the defect, and these hernias cannot be closed primarily  [  13  ] . The best 
option may be repair with biologic or synthetic mesh. Recurrent hernias 
with multiple small defects or those with mesh from previous surgeries 
are also dif fi cult to deal with. Since the likelihood of recurrence and 
bowel obstruction is high, these hernias must also be addressed, likely 
with mesh. 

 Surgeons are justi fi ably concerned with mesh infection and recurrence 
of hernia when performing primary clean-contaminated bariatric surgery 
concomitantly with complex hernia repair. The previously cited study by 
Eid et al. showed no recurrence of hernia when mesh repair with SIS was 
performed. However, there were signi fi cant perioperative complications 
as wound infection occurred in 25% and seroma in 33% of these patients 
 [  16  ] . Biologic mesh is not an ideal solution. It is expensive, and signi fi cant 
rates of early and midterm recurrences, especially when this type of 
mesh is used to bridge fascial defects, have been reported  [  18  ] . Another, 
more recent, retrospective study of 325 gastric patients, 26 of whom had 
ventral hernia, underwent primary and prosthetic mesh repair. 
Surprisingly, 2 of the 8 patients who had primary repair had postoperative 
small bowel obstruction, while those with mesh repair had none  [  15  ] . 
This same study also showed no mesh infection when gastric bypass was 
performed simultaneously with synthetic mesh ventral hernia repair. 
Thus, it appears that complex hernias may be repaired with either 
synthetic or biologic mesh, depending on the surgeon’s comfort level. 

 Now that sleeve gastrectomy is an accepted part of the bariatric 
armamentarium  [  19  ] , this may be the bariatric procedure of choice if a 
patient has a complex hernia. Sleeve gastrectomy allows for minimal 
manipulation of the bowel and does not dislocate the bowel that then 
may potentially incarcerate. The peritoneum is never appreciably exposed 
to enteric contents, and there is minimal risk of mesh infection. These 
patients are less likely to develop ileus or bowel distension since there 
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are no anastomoses. For those with a large complex hernia or those with 
chronically incarcerated but nonobstructed bowel, sleeve gastrectomy 
may be a very safe option. 

 Occasionally, there are large, complex hernias that may preclude the 
surgeon from performing any intra-abdominal procedure prior to 
repairing the hernia. These hernias need to be repaired as a separate 
procedure prior to any elective bariatric surgery. Those patients with 
very large, chronic incisional hernias (>25–30 cm) will pose a problem 
for the surgeon in many aspects. Given the lack of fascia and chronically 
distended bowel, access into the peritoneum for insuf fl ation to perform 
laparoscopy or adequate exposure for open surgery may be nearly 
impossible. The loss of domain with pneumoperitoneum will also be 
prohibitive for this type of patient, and ventilation, venous return, and 
tissue oxygenation will be compromised. This can lead to multiple 
complications including prolonged intubation, cardiac depression, and 
poor wound healing  [  20,   21  ] . Thus, the hernia must be dealt with  fi rst. In 
this scenario, the patient may need component separation and a staged 
ventral hernia repair prior to an elective bariatric surgery  [  22  ] . 

 Another subset of patients with chronic  fi stulas or infected mesh from 
previous hernia repair will also require de fi nitive hernia repair prior to 
bariatric surgery. The presence of an ongoing infection and further 
exposure of mesh will put the patient at risk for multiple postoperative 
complications. An attempt to remove the infected mesh in order to 
completely resolve the infection should be done before proceeding with 
(elective) bariatric surgery.  

   Conclusion 

 Whether an incisional hernia is simple or large and complex, the 
repair must be tailored to each individual bariatric patient. Clearly the 
lowest recurrence and complication rates will be realized if hernia repair 
is deferred until maximal weight loss is accomplished, with the added 
bene fi t that concurrent abdominoplasty can be performed. For some, 
small, incidentally discovered hernias, deferred management may be 
appropriate, but close follow-up is necessary. There appears to be good 
data at present however to make a case that primary repair is usually not 
suf fi cient as de fi nitive therapy even for small, but clinically signi fi cant, 
defects, but it still may be applicable as a bridge repair during the 
immediate postoperative period. While infection rates are not common 
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when prosthetics are used concomitantly with gastric bypass, mesh use 
in clean-contaminated cases remains debatable. If biologic mesh is used, 
substantial recurrence rates (and expense!) are important considerations. 
Despite some encouraging safety data that synthetic mesh should be 
considered in the repertoire of techniques to repair incisional hernia 
during gastric bypass, the use of this type of prosthetic material remains 
controversial.      
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