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CASE SUMMARY 
A 68-year-old male presented to 

the emergency department with wors-
ening abdominal pain, which started 
four days prior. The pain was diffuse 
but more pronounced on the right side. 
Patient also complained of periodic 
non-bloody, non-bilious emesis for 
the past two days as well as subjective 
fever. On physical examination, he 
was afebrile with normal vital signs, 
had a soft, non-distended abdomen 
with tenderness to palpation in the 
right upper quadrant. There was no 
rebound or guarding. His labs revealed 
leukocytosis with a WBC of 16.3 and 
elevated total and direct bilirubin, 3.2 
and 0.7 respectively. Alkaline phos-
phatase was within normal limits. Ini-
tial radiologic evaluation included a 
CT scan of the abdomen/pelvis and 
abdominal ultrasound.

On the following day, the patient 
was sent to Interventional Radiology 
for percutaneous cholecystostomy. 
Since his symptoms did not improve, 

the patient ultimately underwent open 
cholecystectomy where the gallblad-
der was noted to be distended with 
patches of necrosis and free purulent 
fluid. Gross pathology of the specimen 
demonstrated an enlarged gallbladder 
with diffusely hemorrhagic mucosa and 
areas of full thickness necrosis consis-
tent with acute perforated gangrenous 
cholecystitis. Due to subsequent find-
ings of post-operative bile leak, patient 
received an ERCP with CBD stent 
placement. Outpatient follow-up two 
months later showed no residual bile 
leak and clinically the patient’s symp-
toms have resolved. 

IMAGING FINDINGS  
Contrast-enhanced computed axial 

tomography was performed of the 
abdomen and pelvis with coronal and 
sagittal reformats. Axial and coronal 
representative images (Figure 1A and 
1B, respectively) demonstrate a dis-
tended gallbladder with wall enhance-
ment. Surrounding the gallbladder 

and extending into the hepatic flexure 
and right para-colic gutter is extensive 
inflammatory changes within the mes-
enteric fat. There is a defect/disconti-
nuity within the gallbladder wall with 
leakage of bile.

Ultrasound performed of the right 
upper quadrant of the abdomen (Figure 
2) shows layering of the gallbladder 
wall. Additional sonographic findings 
included gallbladder sludge, wall thick-
ening and pericholecystic fluid. No 
echogenic gallstones were seen.

Magnetic resonance imaging was 
performed of the abdomen without the 
administration of gadolinium contrast 
on the day after admission. Imaging 
findings were consistent across differ-
ent sequences and planes. Represen-
tative axial single-shot fast spin-echo 
(SSFSE) T2-weighted image (Figure 
3) demonstrates gallbladder wall dis-
ruption with bile leakage, consistent 
with the prior CT findings. Gallbladder 
wall thickening and edema, sludge and 
pericholecystic fluid and inflammatory 
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changes were again seen. There was no 
MRI evidence of cholelithiasis or cho-
ledocholithiasis. 

Subsequently the patient underwent 
an image-guided percutaneous chol-
angiogram and cholecystostomy drain 
placement by interventional radiology. 
During the cholangiogram, contrast 
is seen accumulating outside of the 
gallbladder and after placement of the 
drain (Figure 4), a contained collection 
is seen just lateral to the gallbladder 
lumen. 

After the patient underwent an open 
cholecystectomy, the following day 
he had a nuclear medicine HIDA scan 
(Figure 5) which demonstrated a con-
tained bile leak within the gallbladder 
fossa which was being drained by a 
Jackson-Pratt drainage tube.

Due to the above HIDA scan find-
ings, an Endoscopic Retrograde Chol-
angiopancreatography (ERCP) was 
done (Figure 6A) which demonstrated 
the presence of a bile leak in the region 
of the cystic duct. A common bile duct 

stent was placed covering the cystic 
duct remnant. Two months later, at a 
follow-up ERCP (Figure 6B), the stent 
was removed and no residual bile leak 
was identified.

DIAGNOSIS
Acute perforated acalculous chole-

cystitis

DISCUSSION  
Acute cholecystitis is a common 

diagnosis made in emergency depart-
ments throughout the world. While 
a majority of cases are caused by 
mechanical obstruction of the cystic 
duct by a calculous, a much smaller 
percentage are of the acalculous vari-
ety, typically 10% to 15% of all cases.1 
While there is still not much known 
about the pathophysiology of acute 
acalculous cholecystitis, it is generally 
thought of as a disease which effects 
patients with prolonged hospitaliza-
tions who are critically ill.1,2 The gen-
erally accepted hypothesis is prolonged 
stasis of bile which leads to increase in 
its viscosity and a resulting functional 
obstruction of the cystic duct.2 Regard-
less of the mechanism (functional or 
mechanical), it is thought that pro-
longed obstruction of the cystic duct 
leads to rise in the intraluminal pressure 
which prevents venous drainage. This 
in turn disrupts vascular flow leading 
to gangrenous changes and eventually 
necrosis and perforation of the gallblad-
der wall.2,3

Gangrenous cholecystitis was typ-
ically a disease entity identified at 
autopsy as patients usually did not 
survive. The first reported successful 
removal of a gangrenous gallbladder 
occurred in 1895.4 In the era of mod-
ern medicine, with increasing ease of 
access to emergency care and advanced 
imaging and diagnostic technology, 
patients get diagnosed and treated with 
acute cholecystitis early on in its course 
with perforation being an uncommon 

FIGURE 1. Contrast-enhanced axial (A) and coronal (B) CT images demonstrate a flu-
id-filled, distended gallbladder with enhancement of the gallbladder wall. Extensive pericho-
lecystic inflammatory fat stranding can be seen which extends into the region of the hepatic 
flexure (best seen on image B – coronal view). There is a visible defect along the antero-
medial gallbladder wall (arrow) consistent with gallbladder perforation with evidence of bile 
leakage.

FIGURE 2. Grayscale Ultrasound image 
of the gallbladder in the sagittal plane. 
Distended gallbladder with wall thickening 
(measuring up to 5mm), gallbladder sludge 
and pericholecystic fluid. Layering and dis-
continuity of the gallbladder wall (arrow) 
are sonographic signs of perforation. 
Cholelithiasis was not seen. 

FIGURE 3. Axial single-shot fast spin-echo 
(SSFSE) T2-weighted image without gado-
linium contrast administration. The gallblad-
der has a thickened, edematous wall with 
pericholecystic fluid and fat stranding. Gall-
bladder wall disruption (arrow) can be seen 
along the anterior surface with bile leakage. 
There was no evidence for cholelithiasis or 
choledocholithiasis. 
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scenario. In a study of 332 patients over 
the course of nine years with acute cho-
lecystitis, only 4.8 percent were found 
to have perforated gallbladders.5 How-
ever, when looking specifically at acal-

culous cholecystitis, rates of gangrene 
approach 60 percent and perforation 15 
percent.1,6 In 1934, Dr. Niemeier classi-
fied gallbladder perforations intro three 
types and the Niemeier classification 

is still used today.7 Type I is an acute 
perforation with generalized biliary 
peritonitis, Type II is subacute perfora-
tion with localized peritonitis and peri-
cholecystic abscess or walled-off fluid 
collection and Type III is a chronic pro-
cess with cholecystoenteric fistula for-
mation.3,5,7 For type I and II, the fundus 
is the most common site of perforation 
due to its poor blood supply; while type 
III is extremely rare, the most common 
site is the infundibulum.3,5

The initial diagnostic imaging of 
choice in patients with suspected acute 

FIGURE 4. Fluoroscopic image in the frontal view after percutaneous cholangiogram and 
cholecystostomy drain placement. Demonstrated is a contained area of contrast collection 
(arrow) outside of the gallbladder lumen consistent with a gallbladder perforation.

FIGURE 5. Post-cholecystectomy nuclear medicine hepatobiliary iminodiacetic acid (HIDA) 
scan with Technetium-99m Hepatolite demonstrates accumulation of radiotracer in the gall-
bladder fossa (arrowhead) and Jackson-Pratt drainage tube (arrow) which is apparent start-
ing at 30 minutes but definitely seen at 60 minutes. This is consistent with a contained bile 
leak in a patient who is post-cholecystectomy. The leak is being drained by the JP drain. 

FIGURE 6. Endoscopic Retrograde Chol-
angiopancreatography (ERCP) performed 
four days (A) and two months (B) after 
open cholecystectomy surgery. Figure 6A 
confirms a bile leak at the site of the cystic 
duct remnant (green circle); subsequently 
a common bile duct (CBD) stent placed. 
Two months later the patient had a second 
ERCP where the CBD stent was removed 
and follow-up cholangiogram, Figure 6B, 
shows no evidence of bile leak (red circle).
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cholecystitis is gallbladder ultrasound, 
with HIDA scan being used if the for-
mer has equivocal findings. Ultrasound 
findings of a thickened gallbladder wall 
and cholelithiasis with a positive sono-
graphic Murphy’s sign has a 95 percent 
positive predictive value for acute cho-
lecystitis.8 While CT is far inferior for 
this diagnosis compared to ultrasound, 
its value comes in cases of atypical 
presentations such as acalculous, gan-
grenous, emphysematous or perforated 
cholecystitis where it is far superior.8-10 
The ultrasound finding which is unique 
to a perforated gallbladder includes lay-
ering of the gallbladder wall; the other 
findings of thickened gallbladder wall 
and pericholecystic fluid are nonspe-
cific.10 The benefit of CT in this sce-
nario is its ability to directly visualize a 
defect in the gallbladder wall, to charac-
terize the type of perforation present, as 
well as look for potential complications 
of perforated cholecystitis.3,10 Some 
of the more common complications 
include bile peritonitis, hepatic/subhe-
patic abscess, pancreatitis and fistula 
formation.3,5,10 Additionally, due to the 
extensive pericholecystic inflammation 
which results from the perforation, it 
is not uncommon to get post-surgical 

complications such as biliary leaks, as 
was the case with our patient.3,5

CONCLUSION  
While acute cholecystitis is not an 

uncommon entity for which the diag-
nosis is usually made promptly, gall-
bladder perforation resulting from 
prolonged obstruction of the cystic 
duct is rarely seen. It is, however, 
more commonly seen (although still 
relatively rare) in cases of acute acal-
culous cholecystitis. It is critical to 
recognize the radiographic signs, such 
as a discontinuous gallbladder wall, 
which would suggest a perforated 
gallbladder so that patient care can be 
expedited. This is especially important  
as the morbidity and mortality asso-
ciated with perforated gangrenous 
cholecystitis is much higher than its 
non-perforated precursor.
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