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Rare disease

Gall bladder volvulus is a rare clinical entity, with only around 500 cases reported in the literature. It is defined
as the rotation of the gallbladder on its mesentery along the axis of the cystic pedicle, although cases of tor-
sion of the gallbladder fundus itself have been reported.

A 78-year-old woman presented for severe right upper-quadrant abdominal pain that began acutely 3 days
prior. Her pain was accompanied by nausea and vomiting. She also reported feeling chills. Abdominal X-ray re-
vealed a 7-cm-diameter subhepatic opacity containing gas. Abdominal ultrasound and CT scan revealed a dis-
tended and displaced gallbladder located below the liver, in contact with the right kidney. Subsequently, open
cholecystectomy was performed, and a distended, necrotic gallbladder was found twisted on its pedicle; thus,
a gall bladder volvulus was diagnosed.

In our patient, the classic patient characteristics of an elderly thin female with kyphosis were present. However,
the rest of the presentation was not typical of gallbladder volvulus due to the patient’s delay in seeking treat-
ment, and was representative of the necrotic phase of gallbladder torsion, in which the patient becomes ill-ap-
pearing, with fever and chills, with significant abdominal rigidity.
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Background

Gallbladder volvulus is a rare clinical entity with only around
500 cases reported in the literature [1]. It is defined as the ro-
tation of the gallbladder on its mesentery along the axis of
the cystic pedicle, although cases of torsion of the gallbladder
fundus itself have been reported [2]. Since its initial descrip-
tion in an 1898 case report, this condition has proven to be
difficult to diagnose, at least prior to the discovery of a twist-
ed gallbladder in the abdomen intraoperatively. However, with
increasing awareness of the condition, advancements in med-
ical imaging, and more accurate knowledge coming from the
collection of published case reports, it is increasingly possible
for this condition to be diagnosed preoperatively and managed
appropriately. This paper presents a case report followed by a
discussion and a literature review of the components of pre-
operative diagnosis and management.

Case Report

A 78-year-old woman presented for severe right upper-quad-
rant abdominal pain that began acutely 3 days prior. Her pain
was accompanied by nausea and vomiting. She also reported
feeling chills. Her past medical history included hypertension
and peptic ulcer disease. On presentation, she was tachycard-
ic and febrile. On physical exam, she appeared thin and ill; her
abdomen was rigid and significantly tender to palpation, with
rebound tenderness. No mass could be palpated due to the ri-
gidity of the abdomen.

Figure 1. Abdominal X-ray revealing a 7-cm-diameter subhepatic
opacity containing gas.
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Figure 2. (A, B) Abdominal ultrasound revealed a distended and
displaced gallbladder located below the liver, in contact
with the right kidney.

Her lab test results revealed leukocytosis with a left shift,
and liver and pancreatic enzymes were within normal limits.

An abdominal X-ray revealed a 7-cm-diameter subhepatic opac-
ity containing gas, and the hepatic flexure was lower than ex-
pected (Figure 1). An abdominal ultrasound revealed a distend-
ed and displaced gallbladder located below the liver, in contact
with the right kidney (Figure 2A, 2B). A CT scan confirmed pri-
or observations of a distended, subhepatic gallbladder with
fluid in the gallbladder fossa and intestinal ileus (Figure 3).

Subsequently, open cholecystectomy was performed, and a
distended, necrotic gallbladder was found twisted on its ped-
icle, completely rotated at more than 180 degrees (Figure 4).
The gallbladder contained no gallstones. Histopathology re-
ported a hemorrhagic, necrotic, and gangrenous gallbladder
wall with significant leukocytic infiltration.
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Figure 3. CT scan showing a distended, subhepatic gallbladder
with fluid-filled gallbladder fossa and intestinal ileus.

Figure 4. Open cholecystectomy showing necrotic gallbladder
twisted at its pedicle, completely rotated at more than
180 degrees.

Discussion

Gallbladder volvulus can affect patients of any age, with case
reports of patients ranging from 5 days to 100 years, but ap-
pears to have a concentrated bimodal distribution with a small
peak in the pediatric age group (0-18 years old) and a much
larger peak in the elderly (70-100 years old). In a literature
review of 324 patients, 84% of the patients were adults with
a 4: 1 female-to-male ratio, while the rest were pediatric with
a 1: 2.5 female-to-male ratio [1].

The mechanism underlying torsion of the gallbladder is poorly
understood. It is thought that there must be an underlying de-
fect of gallbladder attachment, most commonly the gall blad-
der hanging from the liver on a congenital mesentery of vari-
able length, connecting to the gallbladder and cystic duct along
their length, or connecting to the cystic duct alone, leaving a
freely moving gallbladder [3]. Very rarely, a hypermobile gall-
bladder is due to a hypermobile liver secondary to absence
of coronary and triangular ligaments [4]. Another reported
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anatomical variation that may be an underlying defect is an
aberrantly proximal origin of the cystic duct from the right he-
patic duct, constituting a very narrow cystic pedicle [5]. The pre-
dominance of torsion among the elderly is likely correlated
with the diminishing supportive visceral fat and elastic tissue,
with resulting visceroptosis and freeing of the gallbladder, as
well as liver atrophy that further increases the motility of the
gallbladder [3]. Low BMl is likely contributory through a sim-
ilar mechanism of decreased visceral fat. Kyphosis has been
cited as a possibly contributor due to placing the gallbladder
in a more dependent position [6]. Atherosclerosis with hard-
ening of the cystic artery has also been thought to be a pos-
sible contributing factor [6].

Along with a predisposition to torsion, there must be a final
trigger for the twisting. It has been postulated that the final
twisting may be secondary to gastrointestinal tract peristal-
tic movements whereby a stomach peristaltic wave goes from
left to right and rotates the gallbladder in a clockwise man-
ner, while the peristalsis of the transverse colon moving from
right to left would account for the cases of counterclockwise
torsions [7,8]. Percutaneous manipulation of the gallbladder
has also been reported as a cause of torsion [9]. Torsion can
also be classified as incomplete, in which rotation is 180°, or
complete, in which rotation is >180°.

While cholelithiasis has been identified as a major culprit in
most gallbladder pathologies, this is not the case for gall-
bladder torsion. Gallstones were reportedly present in only
24.4-32% of patients (Reilly 2012), which has cast significant
doubt on their role in torsion of the organ; however, it is still
a higher prevalence of gall stones than the 7% estimated for
the general population, although this number is not correct-
ed for age [1,10,11]. It has been suggested that gallstones can
increase the weight of the organ, increasing its risk of under-
going torsion, or to transiently increase pressure in the gall-
bladder, or to promote gallbladder peristalsis, thus acting as
a risk factor by any of these mechanisms [12].

The clinical presentation is challengingly similar to that of acute
cholecystitis, but a correct diagnosis is possible. A memora-
ble triad of triads has been described to alarm and stimulate
clinical suspicion for the presence gallbladder volvulus [13].
A triad of patient characteristics is elderly female, thin, and
kyphotic or with chronic lung disease. A triad of symptoms is
early presentation, typical pain, and early vomiting and nau-
sea. A triad of physical signs is palpable abdominal mass,
absence of toxemia and jaundice, and pulse-temperature dis-
crepancy [13]. The typical pain is right upper-quadrant, sud-
den, sharp, and intense, but may in fact localize, along with the
palpable mass, if present, to the middle or right lower quad-
rant due to the displaced gallbladder [14-16]. The pain may
also begin as visceral pain and progress to localized somatic
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pain, even to the right iliac fossa such as appendicitis would
present [14,15]. Guarding may, however, preclude identifying
an abdominal mass [17]. An important clue to the diagnosis is
an acute cholecystitis patient who does not improve on sup-
portive management and antibiotics [11].

Certain ultrasonographic findings can help identify the ab-
dominal pathology. Findings include the presence of the gall-
bladder inferior to the liver or outside its fossa, the gallblad-
der long axis lying horizontally, and seeing a twisted pedicle
as an echogenic conical structure connecting the gallbladder
to the liver [18]. Other signs include a markedly distended
gallbladder, and a thickened multilayered wall with a contin-
uous hypoechoic zone separating 2 echogenic layers [19,20].
It has also been suggested that under the suspicion of cho-
lecystitis, the absence of cholelithiasis is supportive of volvu-
lus as an alternative diagnosis [5]. Absence of blood flow on
Doppler ultrasonography can also support the diagnosis [21].

Computed tomography (CT) findings indicative of gallbladder
torsion have been described and vary in specificity [22-24].
More specific findings include a change in anatomical orienta-
tion of the gallbladder from vertical to horizontal, gallbladder
location away from its fossa, the “beak” sign, and the “whirl”
sign, the latter 2 being representative of the angulation of the
twisted pedicle [22-24]. Other findings include a well-enhanced
cystic duct to the right of the gallbladder, fluid collection sep-
arating the gallbladder from its fossa, significant gallbladder
distention, and gallbladder wall thickening with hyperdensity
and poor enhancement on IV contrast [22-24].

Other adjunct imaging test findings have been reported.
Hydroxy iminodiacetic acid (HIDA) scans can show a “bulls-eye”
image representing focal accumulation of activity in a blocked
cystic duct with photopenic nonfilling of the gallbladder [25].
Magnetic resonance cholangiopancreatography (MRCP) find-
ings have been described and include a v-shaped distortion of
the extrahepatic bile ducts secondary to traction by the cys-
tic duct, a tapered and twisted cystic duct, a distended and
irregularly located gallbladder, and a difference in intensity of
gallbladder and extrahepatic bile ducts [26].
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The mortality rate of gallbladder volvulus is estimated to be
6%, notably in elderly with comorbidities and a delay in diag-
nosis [1]. Early diagnosis is crucial due to its therapeutic impli-
cations. The most common working diagnosis in such patients
is acute cholecystitis, which is often managed conservatively
with antibiotics, especially in the elderly. However, gallblad-
der torsion needs prompt surgical detorsion and cholecys-
tectomy prior to the progression to ischemia, necrosis, rup-
ture, and biliary peritonitis, which can be fatal. Laparoscopic
cholecystectomy is recommended and can often be facilitat-
ed by the minimal adherence of the gallbladder to the liver
bed [11]. Detorsion prior to resection, with careful dissection
of the susceptible common bile duct, is recommended to pre-
vent iatrogenic injury, especially in such a setting of anatom-
ic twisting [17].

Conclusions

In our patient, the classic patient characteristics of elderly thin
female with kyphosis were present. However, the rest of the
presentation was not typical of gallbladder volvulus due to
the patient’s delay in seeking treatment and was representa-
tive of the necrotic phase of gallbladder torsion, in which the
patient becomes ill-appearing with fever and chills, with sig-
nificant abdominal rigidity. The imaging findings were most
useful in reaching the diagnosis, as they revealed the classic
description of gallbladder torsion with a distended and inferi-
orly displaced gallbladder. The most important part of reach-
ing the diagnosis is keeping a high index of suspicion, as well
as knowledge of the typical findings of gallbladder volvulus in
order to direct the management towards an emergent chole-
cystectomy as opposed to conservative management.
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