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Case Report

Petersen’s Hernia after 
Laparoscopic Roux-en-Y Gastric 
Bypass Presenting in Second 
Trimester Pregnancy
Michael B. Goldberg*, Ali Tavakkoli, and Malcolm K. Robinson
Department of Surgery, Brigham and Women’s Hospital, USA

Abstract

As more women of childbearing age undergo bariatric surgery to treat the 
growing epidemic of obesity, surgeons are being faced with the difficult dilemma 
of pregnant post-bariatric patients with abdominal pain. Development of an internal 
hernia is a rare but serious complication of roux-en-y gastric bypass that requires 
emergent surgery to prevent bowel necrosis. It is imperative to maintain a high clinical 
suspicion for this potentially lethal surgical emergency to avoid any delay in imaging 
and operative intervention. In the following case report, we review two patients who 
presented in the second trimester of pregnancy with internal hernias. We discuss the 
case of a 27-year-old female in her 26th week of pregnancy and a 35-year-old 
female in her 25th week of pregnancy presenting with abdominal pain and vomiting 
with a history of roux-en-y gastric bypass. Both patients underwent abdominal imaging 
that raised concern for internal hernias. The patients had successful outcomes after 
open and laparoscopic operative exploration with reduction and repair of Petersen’s 
hernias.

INTRODUCTION
One third of all women in the United States are obese [1], and 

approximately one-fifth of the population is obese in pregnancy 
[2]. Obesity during pregnancy caries multiple risks to the fetus 
and the mother, including fetal macrosomia, prematurity, 
miscarriage, maternal hypertension, and gestational diabetes 
[1,3]. 

Bariatric surgery is gaining popularity to treat obesity and its 
related comorbidities, especially among women of childbearing 
age. While bariatric surgery is not a treatment for infertility, 
women may experience an increase in fertility postoperatively as 
conditions such as polycystic ovarian syndrome (PCOS) resolve 
with weight loss [4]. Furthermore, bariatric surgery may be an 
attractive option to women of childbearing age to get to a healthy 
weight before planning to conceive in order to mitigate obesity-
related risks to the fetus. Controversy exists regarding the time 
interval that patients must wait after bariatric surgery to safely 
conceive. Generally, women are advised to wait 12-24 months 
after surgery until weight and nutritional status stabilize [1,4].

Internal hernia after gastric bypass is a serious complication 
which requires prompt surgical therapy to prevent bowel 
necrosis. The incidence of internal hernia after roux-en-y gastric 
bypass (RYGB) ranges from 0.2 to 11% [5], and is associated 

with a mortality rate of 1.6% [6]. The evaluation of pregnant 
patients with a history of bariatric surgery requires special 
consideration—abdominal pain, nausea, and vomiting can signify 
a potential surgical emergency due to the gastric bypass or be 
related to the pregnancy. We report two cases of internal hernias 
through Petersen’s defect presenting in the second trimester of 
pregnancy. Both patients underwent operative repair without 
complications. 

CASE PRESENTATION

Case 1

A 27-year-old female in her 26th week of pregnancy presented 
to the emergency department with one day of colicky epigastric 
pain, nausea, and vomiting without changes in bowel habits. 
She had undergone laparoscopic RYGB (antecolic, antegastric) 
18 months previously with a weight loss of 123 pounds 
(preoperative BMI 49 decreased to 28).  On presentation, the 
patient appeared uncomfortable in bed. Her abdominal exam was 
gravid with mild epigastric tenderness and no peritoneal signs. 
The patient was initially evaluated by the obstetric team, where 
a bedside fetal ultrasound was performed and did not reveal 
any cause of her pain. The patient’s vital signs and laboratory 
studies were normal, including a white blood cell count (WBC) 
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of 7.4 K/uL. After discussing the risks and benefits of abdominal 
imaging, we proceeded with a computed tomographic (CT) scan 
of the abdomen and pelvis with oral and intravenous contrast. 
Imaging revealed a prominent small bowel loop with swirling 
of mesenteric fat and vessels in the left upper quadrant of the 
abdomen behind the Roux limb concerning for an internal 
hernia (Figure 1). There was no complete bowel obstruction as 
oral contrast passed to distal small bowel loops. An exploratory 
laparoscopy was recommended and the patient was brought 
to the operating room emergently. Preoperatively, antibiotics 
and chemical thromboprophylaxis were administered. The 
patient was positioned with a roll under her right side to 
prevent compression of the inferior vena cava (IVC) during the 
surgery. The fetus was monitored throughout the procedure via 
ultrasonic heart rate monitoring with a probe placed in the lower 
aspect of the abdomen underneath the surgical drapes.  The 
abdomen was entered using an open Hasson technique above the 
umbilicus and insufflated with carbon dioxide to a pressure of 
12 mmHg; this is a lower pressure than normally used to help 
maintain adequate venous return. A total of four ports were used. 
The roux limb was examined and run distally which revealed 
internal herniation of the distal roux limb, jejunojejunostomy, 
and proximal portion of the common channel through Petersen’s 
defect. Once the bowel was reduced from this hernia, the RYGB 
anatomy was restored and we were able to examine the bowel 
from the ligament of Treitz distally to the terminal ileum. The 
bowel was proximally dilated and distally decompressed, and 
it was all viable. The Petersen’s defect was closed using running 
silk suture. Throughout our laparoscopic procedure, the fetal 
heart rate was normal. The patient tolerated the procedure and 
was extubated and transferred to the post-anesthesia care unit in 
stable condition. A clear liquid diet was started on postoperative 
day one and the patient was discharged home on postoperative 
day four. There were no fetal or maternal complications. The 
patient underwent planned cesarean section at 39 weeks with 
delivery of a healthy baby boy.

Case 2

A 35-year-old female in her 25th week of pregnancy presented 
to the emergency department with abdominal pain, nausea, and 
vomiting for three days. She described her pain as left-sided and 
crampy. Although the patient experienced emesis throughout 
her pregnancy, it was more frequent during this episode. She had 
undergone laparoscopic RYGB (antecolic, antegastric) 13 months 
prior to presentation at an outside hospital, and she reported 
weight loss of over 80 pounds. The patient presented with a BMI 
of 22 from a preoperative BMI of 33.5. Vital signs were normal 
on presentation and laboratory studies revealed a lactic acid 
level of 3.6 mmol/L and a WBC of 21.6 K/uL. Electrolytes and 
hepatic function tests were normal. Abdominal exam was benign 
without any tenderness or peritoneal signs. A CT scan of the 
abdomen and pelvis with oral and intravenous contrast revealed 
passage of oral contrast into distal small bowel loops, however 
there was swirling of the mesenteric vasculature and mesenteric 
congestion concerning for an internal hernia (Figure 2). Given the 
patients concerning laboratory values and imaging, exploratory 
laparotomy was recommended and the patient was brought to 
the operating room emergently. Preoperatively, antibiotics and 

chemical thromboprophylaxis were administered. The patient 
was positioned with a roll under her right side and the fetus was 
monitored throughout the procedure.  The patient’s abdomen was 
entered via upper midline incision and the bowel was inspected, 
beginning at the terminal ileum and exploring in a retrograde 
fashion back to the jejunojejunostomy. An internal hernia in the 
Petersen’s space was encountered with cyanotic bowel in the 
common limb. Once the bowel was reduced it appeared viable 
after several minutes. The Petersen’s defect was closed using 
three interrupted silk sutures. After a final exploration, the 
abdomen was closed. Throughout our exploration, the fetal heart 
rate was normal. Postoperatively, the patient’s lactate and WBC 
decreased to normal values. She tolerated a clear liquid diet on 
postoperative day one and was discharged home on postoperative 

Figure 1 Arrow points to area with swirling of mesenteric vessels 
in the left upper quadrant concerning for herniation of the bowel 
through Petersen’s defect.

Figure 2 Arrow points to swirling of mesenteric vessels with 
mesenteric congestion concerning for an internal hernia. 
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day three. There were no fetal or maternal complications. The 
patient underwent spontaneous vaginal delivery at 40 weeks 
with delivery of a healthy baby girl.

DISCUSSION
Bariatric surgery is gaining favor to treat obesity and its 

related conditions, with the majority of patients being women 
of childbearing age. Even in women with regularly occurring 
menstrual cycles, obesity is associated with decreased fertility 
due to oligo- and anovulation and PCOS, which may not cause 
any change in the menstrual cycle. Obesity during pregnancy 
is associated with increased risk to the fetus (prematurity, 
macrosomia, dystocia, neonatal death), to the mother 
(hypertension, gestational diabetes, thrombosis), and during 
delivery (difficult delivery, birth injury, anesthetic complications, 
infection, postpartum hemorrhage, and maternal mortality) 
[1]. Fertility and fetal complications improve after weight loss 
from bariatric surgery. Some studies suggest bariatric surgery 
before pregnancy is associated with reduced prevalence of fetal 
anomalies, maternal diabetes and hypertension [3]. However, 
data on fetal outcomes after bariatric surgery is mixed, as some 
studies have found increased risk of small-for-gestational-age 
(SGA) infants and shorter gestation [7]. The time to wait after 
surgery to safely conceive is debated and largely based on expert 
opinion. While most surgeons advise patients to avoid pregnancy 
until weight and nutritional status are sable (usually after 12-24 
months), the American College of Gynecologists recommends 
avoiding pregnancy for a minimum of two years after a bariatric 
operation [4]. Fetal outcomes in mothers who conceive less than 
two years after bariatric surgery may be associated with higher 
risks of prematurity, NICU admission, and SGA status compared 
to mothers who wait longer [3].

Increasingly, surgeons are faced with the difficult clinical 
dilemma of a pregnant post-bariatric patient with abdominal 
complaints. While abdominal pain during pregnancy can be 
difficult to work up, prompt diagnosis is necessary to prevent 
adverse maternal and fetal outcomes [8]. Even in pregnant 
patients without a history of RYGB, it is important to consider 
adhesive small bowel obstruction if the patient has a history of 
previous abdominal operations. In patients without peritonitis 
or hemodynamic instability in whom diagnosis may be unclear, 
we recommend abdominal imaging with a CT scan with oral and 
intravenous contrast when feasible. While ultrasound is safe and 
commonly performed in pregnant patients, this imaging modality 
is typically not useful to diagnose an internal hernia. Radiation 
may cause teratogenesis of the nervous system between 10 and 
17 weeks gestation and increase risk of developing childhood 
hematologic malignancy by 0.06% per 1 rad delivered to the fetus. 
Depending on institutional protocols an abdominopelvic CT scan 
can reach 5 rads, which is considered safe. It is recommended 
that the total cumulative dose of radiation to a fetus during 
pregnancy be less than 5-10 rads [9]. An alternative to CT 
scanning is magnetic resonance (MR) imaging. This modality can 
be performed at any stage in pregnancy without risks of ionizing 
radiation and must be done without IV gadolinium contrast. While 
risks to the fetus are reduced with MR, the ease of obtaining and 
interpreting these images is limited by institutional availability 
and may lead to a delay in treatment. 

Once internal hernia is suspected, operative intervention 
should not be delayed as bowel resection is associated with 
adverse maternal and fetal outcomes [10]. It has been suggested 
that the risk of internal hernia increases as pregnancy progresses 
because the abdominal viscera is displaced by the gravid uterus 
[11]. While we favor cross sectional imaging in the work up of 
the pregnant bariatric patient with abdominal pain, high clinical 
concern mandates operative exploration even without imaging. 
Similarly, in the pregnant non-bariatric patient with bowel 
obstruction and concern for bowel compromise, we recommend 
maintaining a low threshold for operative intervention. 

Small bowel obstruction occurs from internal hernia in 
0.2-11% of all patients [5]. During antecolic gastric bypass, 
internal hernias can occur at the mesenteric defect at the 
jejunojejunostomy and at Petersen’s space—the open space 
between the mesentery of the alimentary (roux) limb and the 
mesentery of the transverse colon. When RYGB is done in a 
retrocolic configuration, the space created in the transverse colon 
mesentery adds another potential site for internal herniation 
(Figure 3). It is believed that internal hernias are more common 
after laparoscopic gastric bypass compared with open surgery 
due to decreased adhesion formation and lack of bowel fixation. 
Most recent data supports the need for closure of all mesenteric 
defects to reduce the risk of internal hernias [5,12-13]. While 
this risk is inherent to RYGB, closing the defects during the index 
operation is currently the only way to reduce future risk. The 
authors of this case report favor closure of mesenteric defects 
with a nonabsorbable braided suture during gastric bypass. 

Based on surgeon comfort and preference, exploration can be 
done laparoscopically or via midline laparotomy.  Laparoscopic 

Figure 3 This figure shows a retrocolic configuration of a roux-
en-y gastric bypass. Sites of potential space for internal herniation 
are represented by arrows, from top to bottom: retrocolic space, 
Petersen’s space, jejunojejunostomy intermesenteric defect.
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exploration can be safely performed during any trimester of 
pregnancy without increased risk to the mother or fetus [9]. 
In our second case, an open approach was chosen given the 
relatively low BMI of 22 and gravid uterus raising concern for 
adequate domain within which to operate with a reduced working 
space. While it would have been reasonable to approach this case 
laparoscopically at first, it is important to underscore the need for 
prompt intervention based on surgeon comfort. It is imperative 
to involve the obstetric team in the care of these complex patients 
and at a minimum, fetal heart monitoring should occur pre- 
and postoperatively. To limit compression on the IVC, patients 
should be positioned with the right side up. During laparoscopic 
exploration, we favor entering the abdomen via open hasson 
technique to avoid damage to the gravid uterus or any displaced 
abdominal viscera. Operative exploration mandates inspection of 
the entirety of the small bowel and all mesenteric defects [14,15]. 

We present two successful outcomes after laparoscopic and 
open operative exploration, reduction and repair of Petersen’s 
hernias in pregnant patients. It is imperative to maintain a high 
clinical suspicion for this potentially lethal surgical emergency.
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