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a b s t r a c t 

A male patient in his early 90s with no history of abdominal surgery was referred to us 

for abdominal pain and vomiting. An abdominal computed tomography (CT) demonstrated 

dilated small bowel with a double beak sign and poorly enhanced wall, which indicated a 

closed-loop obstruction that leads to strangulation. A closed-loop bowel was located in front 

of the anterior and medial segments of the liver and to the right of the round ligament of 

the liver on axial images. Sagittal images revealed that the round ligament has deviated 

downward and 2 adjacent narrowed intestines were located at its cranial side. These CT 

findings suggested the hernia orifice was in the falciform ligament. Emergency surgery for 

highly suspected bowel ischemia revealed the falciform ligament hernia. A combination of 

the CT findings played a key role, including the double beak sign, the location of the closed- 

loop small bowel, and the downward deviation of the round ligament, although preoperative 

CT diagnosis of falciform ligament hernia is a diagnostic challenge. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

The falciform ligament hernia is an extremely rare internal
hernia with a congenital or acquired tear of the falciform liga-
ment as the hernia portal [1] . It can degenerate into intestinal
strangulation and ischemia and can require emergency surgi-
cal treatment. The correct diagnosis is imperative for proper
treatment. However, the falciform ligament hernia is difficult
to diagnose from clinical findings and symptoms like other
internal hernias. Computed tomography (CT) has been useful
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for demonstrating the falciform ligament hernia [2–5] . Here,
we report a case of a falciform ligament hernia that we preop-
eratively diagnose by considering the round ligament of the
liver on CT. 

Case report 

A male patient in his early 90s was admitted to our hospital
with a chief complaint of abdominal pain and vomiting af-
competing financial interests or personal relationships that could 

niversity of Washington. This is an open access article under the 
.0/ ) 

https://doi.org/10.1016/j.radcr.2023.02.058
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:t.matsuura@tohoku-mpu.ac.jp
https://doi.org/10.1016/j.radcr.2023.02.058
http://creativecommons.org/licenses/by-nc-nd/4.0/


2040 R a d i o l o g y  C a s e  R e p o r t s  1 8  ( 2 0 2 3 )  2 0 3 9 – 2 0 4 2  

Fig. 1 – Contrast-enhanced CT. Cranial (A) to caudal (D) axial CT images show a double beak sign (arrowhead) in front of the 
medial segment of the liver; the closed-loop small bowel (asterisk) is seen in the right side of the round ligament (arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ter defecation. His past medical history included Alzheimer’s
disease, pulmonary emphysema, and angina pectoris, but he
had no history of abdominal surgery. The abdomen was soft
with epigastric tenderness, and bowel sounds were decreased.
Blood tests showed normal findings. 

An abdominal CT demonstrated dilated stomach and small
intestine with air-fluid levels. A double beak sign on the an-
terior surface of the liver in the right upper abdomen indi-
cated a closed-loop obstruction ( Fig. 1 ). A closed-loop intestine
with a poorly enhanced wall was located to the right of the
round ligament of the liver, which was associated with ede-
matous mesentery on axial images. Two adjacent narrowed
intestines were located at the cranial side of the round lig-
ament that was displaced more caudal than usual on sagit-
tal images ( Fig. 2 C). These CT findings suggested strangulat-
ing small bowel obstruction. The patient had no history of ab-
dominal surgeries, indicating the absence of any adhesive in-
testinal obstruction, thus suggesting an internal hernia. The
hernia orifice was implied to be in the falciform ligament be-
cause the hernia orifice was located superior to the caudally
deviated round ligament and the closed-loop intestine was lo-
calized on the right side of the round ligament. Emergency
surgery was performed because bowel ischemia was highly
suspected. 

A dilated small intestinal loop was observed at laparo-
tomy. A defect was found in the falciform ligament, and the
small intestine passed through the defect from the left to right
( Fig. 3 ). The falciform ligament was dissected and the hiatus
was opened after releasing the strangulation. The color of the
closed loop improved and the intestine was preserved after
repositioning the small intestine. 

Discussion 

CT is an essential tool for diagnosing the falciform ligament
hernia. A combination of the provided CT findings, including a
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Fig. 2 – Sagittal CT image 2 months before admission (A) and drawing of nonpathologic status (B) shows normal anatomy of 
falciform ligament and round ligament (arrow). Sagittal CT image after admission (C) and drawing of the falciform ligament 
hernia (D) shows herniated small bowel (asterisk) through defect in falciform ligament and 2 narrowed intestines 
(arrowhead) above the round ligament (arrow). The round ligament of the liver is deviated inferiorly relative to normal 
status and the distance between round ligament and liver becomes larger. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

double beak sign, the location of the closed-loop small bowel,
and the downward deviation of the round ligament, played a
key role in this case. 

The beak sign has been a well-known sign of closed-loop
obstruction [6] . It represents the tapering of the bowel at the
transposition point of closed-loop obstruction. The double
beak sign shows 2 adjacent collapsed loops that are recog-
nized in patients with closed-loop obstruction due to an in-
ternal hernia [7] , especially without a history of abdominal
surgery. This sign was reported as one indicating nonsurgical
treatment failure [8] . The location of the double beak sign, in
this case, was also important in terms of relation to the round
ligament, which will be discussed later. 

Identifying the location of the closed-loop small bowel is
mandatory to consider the falciform ligament hernia. A pre-
vious report revealed that a falciform ligament hernia should
be considered when a closed-loop intestine is seen in front
of or slightly caudal to the liver on CT [9] . Here, a closed-loop

small bowel was observed in the front of the anterior and me- 
dial segments of the liver, which was on the right side of the
round ligament. The closed-loop small bowel that is localized
in front of the anterior and medial segments of the liver sug-
gests the falciform ligament hernia because the falciform lig-
ament marks the border between the medial and lateral seg-
ments of the liver. 

The identification of the falciform ligament is considered
desirable for diagnosing the falciform ligament hernia. How-
ever, the falciform ligament is too thin to be depicted even on
multidetector CT except in the case of massive ascites or a
large amount of intra-abdominal gas. In contrast, the round
ligament of the liver, which forms the lower border of the fal-
ciform ligament, can be depicted on CT. The round ligament is
seen under normal conditions as a cord-like structure running
ventrally along the inferior surface of the left hepatic lobe, and
then off the anteroinferior surface of the liver, almost directly
caudal toward the umbilicus on the sagittal image. Therefore,
the location of the falciform ligament can be predicted by the
position of the round ligament. 



2042 R a d i o l o g y  C a s e  R e p o r t s  1 8  ( 2 0 2 3 )  2 0 3 9 – 2 0 4 2  

Fig. 3 – The hernia orifice was operatively observed in the 
falciform ligament (star). The direction of herniation was 
left to right. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Anatomic evaluation of the round ligament of the liver on
CT is most important to correctly diagnose the falciform lig-
ament hernia. The round ligament of the liver was found in
a normal position before the onset of the falciform ligament
hernia ( Figs. 2 A and B). The round ligament was deviated cau-
dally and was away from the inferior surface of the liver af-
ter the onset of the hernia ( Figs. 2 C and D). Additionally, the
double beak, which was recognized above the round ligament,
deviated downward, which strongly suggested that the her-
nia orifice was seen above the round ligament, that is, a fal-
ciform ligament hernia. The deviation of the round ligament
of the liver was an important indirect sign by the herniated
small bowel penetrating the falciform ligament. Several au-
thors have reported the usefulness of round ligament evalu-
ation in the preoperative diagnosis of the falciform ligament
hernia [ 2 ,4 ], but we are not aware of any reports in which de-
viation of the round ligament on CT is decisive in diagnosing
the falciform ligament hernia. 

In conclusion, preoperative CT diagnosis of a falciform liga-
ment hernia is a diagnostic challenge because identifying the
falciform ligament is usually difficult; however, a combination
of the provided CT findings, including the double beak sign
that suggested the closed-loop obstruction, the location of the
closed-loop small bowel, and the downward deviation of the
round ligament, played a key role in this case. 

Patient consent 

Written informed consent was obtained for publication of this
case report. We are retaining the agreement document with us
for our own record. 
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