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Abstract
Gallbladder torsion is a rare, acute abdominal disease. It was first reported by Wendell in 1898. Since then, only 500 cases have been reported. Gallbladder torsion occurs in all age groups, although it usually appears in the latter stages of life. The occurrence ratio between women and men is 3:1. Most cases are diagnosed during surgery. The main treatment is surgical detorsion and cholecystectomy. Despite progress in radiologic imaging diagnosis, it is not easy to obtain a precise preoperative diagnosis of gallbladder torsion. In previous reports, only 9.8% of all gallbladder torsion cases were diagnosed preoperatively. We present a case of acute body-neck gallbladder torsion in an elderly man, and we review the radiologic findings of magnetic resonance imaging, computed tomography, and ultrasonography. The radiologic findings in the present case were helpful in obtaining a preoperative diagnosis of gallbladder torsion. The diagnosis was confirmed by T2-weighted magnetic resonance images, which showed an intra-gallbladder segment located between the body and neck of the gallbladder, with a notable crease within this segment.
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Core tip: Torsion of the gallbladder is a rare condition and is very difficult to diagnose preoperatively, despite advances in diagnostic imaging. This diagnosis should be considered in all elderly patients presenting with acute or non-resolving symptoms and signs suggestive of cholecystitis, particularly in the absence of gallstones. Early diagnostic imaging and prompt cholecystectomy are crucial. In this case of gross type 1 floating gallbladder, T2-weighted magnetic resonance imaging showed an intra-gallbladder segment located between the body and neck of the gallbladder. Magnetic resonance cholangiopancreatography indicated V-shaped distortion of the extrahepatic bile duct and a tapered cyst duct.
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INTRODUCTION
Gallbladder torsion was first reported by Wendell in 1898[1]. Since then, only 500 cases have been reported[2-6]. Gallbladder torsion is a rare, extremely acute abdominal disease, and it is treated by emergency surgery. Gallbladder torsion occurs in all age groups, although it usually appears in the later stages of life[7]. The occurrence ratio between women and men is 3:1[6,8-11]. This diagnosis should be considered in all elderly patients presenting with acute or non-resolving symptoms and signs suggestive of cholecystitis, particularly in the absence of gallstones. The disease leads to obstruction of biliary drainage and blood flow. Therefore, a delay in diagnosis and treatment can be life threatening. An accurate preoperative diagnosis of gallbladder torsion has only rarely been obtained[2-4,12,13]. Laboratory evaluations often provide nonspecific results. White blood cell count and C-reactive protein levels are frequently elevated. However, the results of liver function tests and biliary enzymes are often normal[2,4,14].
We report here a case of gross type 1 floating gallbladder, in which T2-weighted magnetic resonance imaging (MRI) showed an intra-gallbladder segment located between the body and neck of the gallbladder. The results of magnetic resonance cholangiopancreatography (MRCP) indicated V-shaped distortion of the extrahepatic bile duct and a tapered cyst duct.

CASE REPORT
A 73-year-old man arrived in our hospital’s emergency department with severe pain in the upper-right quadrant. He reported that the pain had persisted progressively since the previous day. He had no history of previous abdominal surgery or trauma. Upon physical examination, his body temperature and vital signs were all within the normal ranges. An abdominal examination revealed no palpable mass or Murphy’s sign. Laboratory data indicated that his white cell count was 5.25 x 103/µL, with a neutrophil count of 53.7% and a lymphocyte count of 36.8%. His C-reactive protein level was < 0.03 mg/dL. The results of liver function tests were normal, including aspartate aminotransferase, alanine aminotransferase, and total bilirubin with values of 16 U/L, 10 U/L, and 0.75 mg/dL, respectively. Abdominal ultrasonography indicated thickening of the gallbladder wall. However, gallstones were not present, and there was no intra- or extrahepatic biliary duct dilatation (Figure 1).
Computed tomography (CT) of the abdomen without contrast revealed a hyperdense lesion (Figure 2A) and a cyst in the hilar region (Figure 2B). Because of suspected intra-gallbladder hemorrhage and considering that a choledochal cyst could not be excluded, we conducted an MRI examination of the abdomen and MRCP. T1-weighted images revealed gallbladder wall thickening (Figure 3A). T2-weighted images showed an intra-gallbladder crease between the body and neck of the gallbladder.
These results indicated a twisting at the junction of the gallbladder body and neck (Figure 3B). The MRCP results indicated V-shaped distortion of the extrahepatic bile duct and a tapered cyst duct (Figure 4A). A choledochal cyst was excluded because the hepatic cyst was not connected to the biliary tract, as revealed by further examination (Figure 4B).
These physical and radiographic findings indicated the presence of gallbladder torsion. We then performed laparoscopy to diagnose and treat the gallbladder torsion. Closer inspection showed that the gallbladder was not adhered to the liver bed and had rotated approximately 180° in the clockwise direction (Figure 5). After detorsion, cholecystectomy was performed. Histological examination of the specimen revealed acute gangrenous cholecystitis. The patient recovered without incident and was discharged from the hospital within 1 week.

DISCUSSION
Gallbladder torsion occurs when the gallbladder rotates within its mesentery. This rotation follows the axis of the cystic duct and cystic artery, resulting in a compromised blood supply and obstructed biliary drainage. A preoperative diagnosis is unlikely, typically necessitating prompt surgery to avoid death, because a high mortality rate is associated with gallbladder torsion. This high mortality rate is increased because of concomitant gangrene and perforation[4-6].
Torsion is believed to occur more often in the elderly because of the loss of visceral fat and elasticity of the viscera. With aging, the gallbladder becomes more predisposed to hang free and undergo torsion. The torsion can be complete or incomplete. In complete torsion, the rotation is greater than 180°, whereas in incomplete torsion, the rotation is less than 180°[4,5,7,9,11,12].
Several signs accompany the preoperative diagnosis of gallbladder torsion by MRCP. First, because of cystic duct traction, V-shaped distortion of extrahepatic bile might be noted [7,10]. Second, twisting interruption and tapering of the cystic duct might be observed. Third, the gallbladder might deviate to the midline, with distention and enlargement. Fourth, the gallbladder, extrahepatic bile ducts, and cystic duct might display different intensities[6,15].
There are two gross congenital types of free-floating gallbladders. Type 1, as illustrated in the present case, is represented by the attachment of the gallbladder and cystic duct to the inferior surface of the liver via the mesentery (Figure 6). Type 2 involves attachment of only the cystic duct to the liver[2,13]. Anatomical anomalies, such as an abnormally long mesentery, can result in a suspended gallbladder, allowing it to float freely from the liver bed. This suspension consequently increases susceptibility to rotational instability. Additional factors that can contribute to gallbladder torsion are peristalsis of the surrounding stomach, duodenum, or transverse colon, spinal deformities, and tortuous atherosclerotic cystic arteries. Gallstones are unlikely to cause torsion because they are only present in 25%–50% of affected patients[4,7,13]. 
In incomplete torsion, patients frequently present with symptoms similar to those of recurrent biliary colic, but in complete torsion, patients generally present with a short history of sudden-onset, severe upper-right quadrant pain and vomiting. An abdominal mass might or might not be palpable, and there are usually no signs of toxemia or jaundice[8]. Laboratory investigations reveal a normal or high white cell count and normal results on liver function tests because the common bile duct is usually unobstructed[4,11].
Preoperative diagnosis of gallbladder torsion remains difficult because the symptoms and signs are similar to those of acute cholecystitis[3,5,13,16]. In previous reports, only 9.8% of all gallbladder torsion cases have been diagnosed preoperatively[13]. Laboratory evaluations are often nonspecific. White blood cell count and C-reactive protein levels are frequently elevated. However, the results of liver function tests and biliary enzyme are often normal[2,4,14]. On ultrasonography, 3 features are suggestive of gallbladder torsion: a diffusely thickened and hypoechoic gallbladder wall that displays gangrene and/or inflammation[3]; a floating gallbladder, in which the major part of the organ is not adhered to the liver bed; and a conical structure at the gallbladder neck, consisting of multiple linear echoes converging toward the tip of the “cone”.
In advanced stages, ultrasonography and CT are the main imaging approaches used for diagnosis. Ultrasonography and CT can reveal a ‘floating gallbladder’, with gallbladder wall thickening. The present results indicate that a precise comparison of radiologic imaging findings is crucial in diagnosing gallbladder torsion[7,12]. Our experiences have indicated that T2-weighted MRI images are very useful for evaluating necrosis of the gallbladder wall in cases of gallbladder torsion. Early diagnosis of gallbladder torsion can help to prevent life-threatening complications, such as gallbladder gangrene, perforations causing bilious peritonitis, and other infections. Preventing these complications reduces the mortality and morbidity rates, as well as the cost and days of hospitalization[2,9].
In summary, torsion of the gallbladder is a rare condition and is very difficult to diagnose preoperatively, despite advances in diagnostic imaging. However, this diagnosis should be considered in all elderly patients presenting with symptoms suggestive of acute or non-resolving symptoms and signs of cholecystitis, particularly in the absence of gallstones. To achieve the best patient outcome, early diagnostic imaging investigation and prompt cholecystectomy are crucial.

COMMENTS
Case characteristics
A 73-year-old male presented with severe pain that persisted and increased progressively since the previous day in the upper-right quadrant.

Clinical diagnosis
Physical examination demonstrated no palpable mass or Murphy’s sign.

Differential diagnosis
Acute cholecystitis, acute cholangitis, or gallstones.

Laboratory diagnosis
Routine blood tests, including tests for liver function, biliary enzyme, and inflammatory markers, showed no abnormalities.

Imaging diagnosis
T2-weighted magnetic resonance imaging (MRI) showed an intra-gallbladder segment located between the body and neck of the gallbladder, and magnetic resonance cholangiopancreatography indicated V-shaped distortion of the extrahepatic bile duct and a tapered cyst duct.

Pathological diagnosis
Histological examination of the specimen revealed acute gangrenous cholecystitis.

Experiences and lessons
Torsion of the gallbladder should be considered in all elderly patients presenting with symptoms suggestive of acute or non-resolving symptoms and signs of cholecystitis, particularly in the absence of gallstones. To achieve the best patient outcome, early diagnostic imaging investigation and prompt cholecystectomy are crucial.

Peer review
The authors are reporting a case of complete body-neck torsion of the gallbladder concluding that T2-weighted MRI images are not only helpful to confirm the diagnosis, but also in evaluating necrosis of the gallbladder wall in such situations. The report is well written with excellent documentation and demonstration of the images taken for the case.
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Figure 1 Abdominal ultrasonography. Ultrasonography revealed a large, thick-walled gallbladder and the absence of gallstones.
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A                          B
Figure 2 Abdominal computed tomography scan. A: Computed tomography scan of abdomen in axial section indicating a hyperdense lesion (arrow); B: The hepatic cyst was located in the hilar region (arrow).
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Figure 3 Abdominal T1-weighted and coronal reformatted abdominal T2-weighted magnetic resonance imaging. A: Thickening of the gallbladder wall can be seen (arrow); B: An intra-gallbladder segment was located between the body and neck of the gallbladder (arrow), and within this segment, there was a notable crease.
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Figure 4 Magnetic resonance cholangiopancreatography results and image. A: V-shaped distortion of the extrahepatic bile ducts (arrowhead) and tapered cystic duct (arrow) were observed; B: Choledochal cyst was excluded.
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Figure 5 Laparoscopy. A: Gallbladder appeared gangrenous; B: Gallbladder was not totally attached to the liver bed and had twisted approximately 180° in the clockwise direction (arrow). Hartmann’s pouch and the gallbladder neck were attached to the inferior surface of the liver (arrowhead).
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Figure 6 Gross type 1 floating gallbladder. Clockwise torsion was observed at the neck-body junction of the gallbladder (arrow), as the result of the gallbladder being attached to the inferior surface of the liver via the mesentery. This condition allowed the gallbladder to hang free in an unstable state.
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