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Abstract

Intestinal obstruction in pregnancy is an uncommon event. It is a high-risk emergency for both the mother and fetus. Diagnosis
of obstruction in pregnancy is often delayed due a multitude of reasons including the nonspecific presentation of symptoms,
normal laboratory values, and hesitancy to perform necessary imaging studies. Closed loop bowel obstruction (CLBO) is a rare
type of intestinal obstruction that compromises blood flow, and it is a surgical emergency that requires prompt intervention.
We present of case of CLBO in a pregnant patient at 27 weeks of gestation. Unique to her situation was that this diagnosis
was the second time in the same pregnancy. Our patient had a necrotic bowel segment removed via an open laparotomy. The

remainder of her pregnancy was uncomplicated, and she delivered at term a viable male via planned cesarean delivery.
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Introduction

Intestinal obstruction in pregnancy is a rare but high-risk
event with incidence rates varying from 1:1500 to 1:16,000
[1]. The maternal and fetal mortality rate can reach as high
as 30 and 50%, respectively [2, 3]. In particular, closed loop
bowel obstruction (CLBO) carries a high risk of bowel
necrosis and strangulation [4]. Diagnosis of bowel obstruc-
tion in pregnancy is often a challenge due an overlap of
symptoms with normal pregnancy such as abdominal pain
and meteorism, delay in imaging, and inconclusive lab val-
ues [3]. Surgical intervention is required for CLBO, and an
open laparotomy is the choice of intervention due to high
risk of bowel ischemia and necrosis [3]. In this report, we

This article is part of the Topical Collection on Surgery

>4 Homa K. Ahmadzia
hAhmadzia@mfa.gwu.edu

Department of Obstetrics and Gynecology, George
Washington University Hospital, Washington D.C, WA,
USA

Department of Radiology, George Washington University
Hospital, Washington D.C, WA, USA

Department of Surgery, George Washington University,
Washington D.C, WA, USA

present a unique case of a pregnant patient at 27 weeks of
gestation with a history of previous episode of closed loop
bowel obstruction in the first trimester of the current preg-
nancy requiring an enterectomy who presents with recurrent
abdominal pain. The first case occurred at 7 weeks of gesta-
tion and was the result of adhesive disease. The patient’s
postoperative course was uncomplicated.

Case Presentation

A 37-year-old G4 P1021 at 27 weeks 3 days dated by IVF
presented for an acute onset epigastric abdominal pain. Her
pain had been ongoing for 2 h and was a 10 on the numeric
pain scale. Patient also reported one episode of non-bilious
non-bloody emesis but reported normal bowel movements.
Her last oral intake was 3 h prior to the onset of pain. She
reported good fetal movement. She described her pain as
consistent in presentation to her prior small bowel obstruc-
tion she had earlier in the current pregnancy. She denied
vaginal bleeding, discharge, dysuria, or hematuria. She had
no fever, chills, or contact with sick individuals.
Pregnancy complications were advanced maternal age,
IVF pregnancy, and a low-lying placenta on anatomy scan.
She previously had two spontaneous abortions at 9 and
7 weeks, respectively, and a cesarean delivery at 34 weeks
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for complete placenta previa. In addition, she had a lapa-
rotomy for ruptured appendicitis with bowel resection,
laparoscopic bilateral salpingectomy for hydrosalpinx, and
enterectomy for small bowel obstruction (SBO) at 7 weeks
of gestation in her current pregnancy. At the first episode of
obstruction, the patient presented to the emergency depart-
ment with acute onset abdominal pain with nausea and
vomiting, and the patient noted she has not had a bowel
movement or passed flatus for 1 day. Imaging revealed
obstruction, and an exploratory laparotomy revealed intes-
tinal obstruction from internal hernia, adhesions with gan-
grene of small intestine and pelvic, and peritoneal and sub-
diaphragmatic abscesses. A small bowel resection of the
necrotic segment was performed. Her past medical history
is significant for infertility, and family history is negative for
gynecological cancers or bleeding/clotting disorders. Patient
denied use of alcohol, drugs, or smoking during her preg-
nancy. Her only medication was prenatal vitamins, and she
had no known drug allergies.

During physical examination, the patient was in acute dis-
tress, vomiting, and in severe pain. Abdominal examination
was significant for a gravid uterus and epigastric tenderness
to palpation without peritonitis. Vital signs were normal
throughout the encounter. Sterile vaginal exam revealed a
closed, long, and high cervix. Fetal heart rate was 120 beats
per minute with moderate variability with accelerations and
no decelerations. No contractions were observed on tocody-
namometry, and ultrasound revealed a cephalic fetus with
anterior placenta.

The differential diagnosis included acute cholecystitis,
pancreatitis, diverticulitis, small bowel obstruction (SBO),
bowel perforation, and volvulus. Laboratory results revealed
an elevated white blood cell (WBC) count of 13.2x 10%/L,
high neutrophil count of 69%, and lactate of 1.9 mmol/L.
Other laboratory values including lipase and amylase were
normal. An ultrasound done at the emergency department
did not reveal signs of cholecystitis or gallstones. However,
bidirectional peristalsis and free fluid in the left upper quad-
rant were concerning for SBO.

High clinical suspicion of SBO was an indication for
computed tomography imaging with intravenous (IV) con-
trast. Imaging revealed multiple fluid filled, dilated, and
thickened loops of small bowel within the left upper quad-
rant and two transition points on imaging. There was also
evidence of small bowel thickening, mesenteric edema with
vascular engorgement but no evidence of pneumatosis or
free air. The radiological findings are shown in Figs. 1, 2,
and 3.

General surgery was consulted and at that time the
patient had developed peritonitis. Therefore, the patient was
taken to the operating room for laparotomy. Intraoperative
findings included serosanguinous fluid in the abdomen
with 30 cm of intestine with a closed loop obstruction.
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The obstructed segment was necrotic, and enterectomy
with primary anastomosis was performed. The mesentery
of the closed-loop obstruction was taken using ligasure,
and a side-to-side functional end-to-end anastomosis was
performed. The abdomen was irrigated and fascia was
closed. The patient had no immediate complications. Serial
non-stress tests (NSTs) were performed daily. Bedside
ultrasound revealed a cephalic fetus with normal movement
and an anterior lying placenta.

Betamethasone 6 mg/mL was administered during the
first 48 h postoperatively. The nasogastric tube was removed
postoperative day 4, and the patient was discharged home
postoperative day 6. NSTs and serial ultrasounds performed
daily throughout her stay yielded normal results. Patient was
admitted at 37 weeks and 5 days for repeat low-transverse
cesarean section. A viable male infant weighing 2565 g was
delivered in the cephalic position with Apgar scores of 8
and 9 at 1 and 5 min, respectively. The uterus was cleared
of adhesions. She was discharged on postoperative day 3.

Discussion and Conclusion

Non-obstetric surgery during pregnancy has an incidence
of 2% per year, with abdominal surgery being the most
common [5]. Adhesive disease is the most common reason
of obstruction in pregnancy and is the leading cause of
acute abdomen during the third trimester of pregnancy
[3]. Obstruction commonly occurs in the second and
third trimester, especially between 16 to 20 weeks and
36 weeks [6]. In our case, the first episode occurred in the
first trimester, which is similar to only one reported case of
recurrent obstruction [7].

Diagnosis of bowel obstruction in pregnancy is often
delayed for a multitude of reasons. First, there is a hesitancy
of exposing the fetus to ionizing radiation [8]. However, the
effects of radiation on the fetal nervous system and growth
are significantly reduced in later stages of pregnancy [8]. In
addition, the radiation dose affecting fetal neurodevelopment
ranges between 60 and 310 mGy [9], while the risk of leu-
kemia is increased at a dose of 10-20 mGy [10]. Abdominal
and pelvic CT with IV contrast in pregnant patients can be
performed at a dose as low as 2.5 mGy [11], thus fetal risk
from radiation exposure can be minimized consistent with
the As Little As Reasonably Acheivable (ALARA) principle
[12]. The preferred imaging modality to observe obstruction
in pregnancy is multidetector CT (MDCT) since it captures
the gut, vasculature, mesenteries, omentum, peritoneum, ret-
roperitoneum, and subperitoneum. Common CT findings of
CLBO include C-shaped or U-shaped configuration of the
bowel loop, “beak” sign of the obstructed segment, merg-
ing of mesenteric vessels as well as the afferent and efferent
segments [13]. Second, laboratory tests in pregnant patients
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Fig. 1 Post contrast CT coronal
image through the abdomen and
pelvis. Within the left upper
quadrant, there are several
dilated and fluid filled loops

of small bowel, additionally,
mesenteric edema and venous
engorgement (astrix). These
findings are of highly suspicious
for high grade small bowel
obstruction. A transition point
is noted within the left upper
quadrant (arrow). Note, it is
made of a gravid uterus

with CLBO can be confounded. Leukocytosis, which may
be an indicator of obstruction and strangulation, is a com-
mon finding in normal pregnancies [14]. A serial elevation in
WBC count over a short period of time, however, is a patho-
logical sign and warrants further workup [3]. Our case was
similar, and the patient had a slightly elevated WBC count
while other indices were normal. Electrolyte changes may be
better indicators of obstruction and ischemia. O’Leary et al.
found that among factors such as tachycardia, fever, acidosis,
leukocytosis, and hyponatremia, the latter was the only statis-
tically significant predictor of ischemia [15]. These electrolyte
abnormalities are not always present, however, such as the
case of our patient. Third, symptoms of nausea, vomiting, and
abdominal pain which are usually indicative of obstruction
may be confused with normal pregnancy symptoms, further
complicating the diagnosis [3].

The unique physiological changes in pregnancy pose
a challenge to surgeons [16]. A general consensus is to

perform emergent surgeries such as CLBO during preg-
nancy and postpone elective surgeries to postpartum [17].
The general guidelines for CLBO surgery in pregnancy
including pre-operative care, anesthesia considerations,
and optimal positioning during surgery are well-docu-
mented [17]. In clinically stable patients with no signs of
ischemia or necrosis, bowel obstruction can be managed
with the gastrografin protocol [18]. Decompression using
a nasogastric tube should be initiated, and gastrografin is
administered through the tube. Serial abdominal X-rays
are performed, and the patient is reassessed in 24 h. If
the patient has bowel movement or if contrast is seen in
the colon, the NG tube is removed, and clear liquid diet
is initiated. Surgical intervention is the option in patients
who fail gastrografin challenge or in suspected CLBO [18].

The risk for preterm labor is the highest for surgeries
during the third trimester [5]. The first postoperative week
is the most critical, after which the risk for preterm labor is
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Fig.2 Post contrast CT coronal
image through the abdo-

men and pelvis. Within the

left upper quadrant, there are
several dilated and fluid filled
loops of small bowel. Addi-
tionally, there is associated
wall thickening (arrow head),
mesenteric edema, and venous
engorgement (astrix). A second
transition point is noted within
the left upper quadrant (arrow).
These findings are of highly
suspicious for a closed loop
small bowel obstruction

Fig.3 Post contrast CT axial
image through the abdomen
within the left upper quadrant,
there are several dilated and
fluid filled loops of small bowel
(arrows). Again noted bowel
wall thickening (arrow head).
There is significant venous
engorgement (astrix) within the
left upper quadrant. The “misty
mesentery” noted by higher
attenuation of mesenteric fat as
compared to the contralateral
side, consistent with reactive
mesenteric edema
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pain during the second episode as being similar to the first
episode helped guide the diagnosis and treatment plan. The
patient was happy that the fetus survived both episodes
and was delivered at term. She had a smooth postoperative
course as well.
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