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Gallstones and Associated 
Complications from the 

Emergency Medicine Perspective

Introduction

There are many causes of right upper quadrant pain for which patients present 
to the emergency department (ED). It is the job of the emergency physician to 
distinguish between those that require emergent intervention and those that do 
not. Below is a review of biliary causes of right upper quadrant pain with the 
primary focus on gallstones and their associated complications.  

Role of the Gallbladder
The primary function of the gallbladder is to concentrate bile. Bile is com-

posed mainly of water, but also contains bile acids, lecithin and other phos-
pholipids, cholesterol, conjugated bilirubin, electrolytes, mucus, and various 
proteins. Bile is stored in the gallbladder during fasting and released into the 
duodenum in response to eating, which is neurally and hormonally mediated.1 
When there is gallbladder dysmotility, bile becomes suspended with particulate 
material, forming biliary sludge. (See Figure 1.)  

Gallstones
Gallstones are composed of cholesterol, bilirubin, and calcium salts pri-

marily, but also contain small amounts of proteins and other materials.2,3 The 
two major stone types are cholesterol stones, which make up 70-80%, and 
pigmented stones (either black or brown), which make up about 20%.4,5 The 
remaining stones are made up of a combination of cholesterol, bilirubin, and 
calcium salts.1,3 (See Table 1.) Most gallstones in the United States are choles-
terol stones.2,3,6 The development of gallstones is multifactorial. Some of the 
recognized risk factors include age 40 years or older, female gender, pregnancy 
(incidence is up to 12%), family history of cholecystectomy, obesity, rapid 
weight loss, sedentary lifestyle, diabetes, inflammatory bowel disease, use of 
exogenous estrogen (in both women and men), dyslipidemia, hemolytic dis-
orders, and cirrhosis.7-9 (See Table 2.) It has been demonstrated that statin use, 
coffee consumption, and increased physical activity lower risk of gallstone 
formation.6,8 Similar to biliary sludge, gallbladder dysmotility contributes to 
gallstone formation. However, cholesterol supersaturation in bile and defec-
tive conversion of cholesterol to bile acids also contribute to the formation 
of cholesterol stones.2,3 Black-pigmented stones are seen in individuals with 
hemolytic conditions and cirrhosis.2,3,9 Brown-pigmented stones generally form 
within bile ducts, not the gallbladder itself. These are associated with bacterial 
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EXECUTIVE SUMMARY
 z Gallbladder disease is very common, affecting more than 10% 

of the U.S. population, with incidence increasing with age and 
approaching 30% by the ninth decade of life.

 z Multiple imaging modalities can be used to visualize the 
biliary tract and to diagnose cholecystitis, but the most fre-
quently employed modalities are ultrasonography and choles-
cintigraphy. 

 z Risk factors for development of gallstones include family his-
tory of cholecystectomy in a first-degree relative, body mass 
index > 30 kg/m2, rapid weight loss, and physical inactivity.

 z Gallstones are the most common cause of acute pancreati-
tis. This may be a result of bile reflux or obstruction at the 
ampulla from stones or edema.

 z Signs of bile duct obstruction include continuous epigastric 
pain, elevated serum bilirubin, and bile-free gastric aspirate.

 z Common bile duct stones are suggested when the patient 
with gallstones has an elevated serum bilirubin and a dilated 
common bile duct on ultrasonography.

 z Early endoscopic retrograde cholangiopancreatography may 
be beneficial for severe gallstone pancreatitis or when cholan-
gitis, jaundice, or a dilated common bile duct is present.

 z Cholangitis is an emergency condition characterized by 
bacterial infection and extrahepatic bile duct obstruction. 
Treatment entails antibiotic administration and biliary duct 
decompression via endoscopic retrograde cholangiopancrea-
tography, surgery, or transhepatic decompression. 

 z Acute cholangitis is a clinical syndrome characterized by 
Charcot’s triad: fever, jaundice, and abdominal pain.

 z Gallstone ileus is characterized by Rigler’s triad: pneumobilia, 
intestinal obstruction, and ectopic gallstone.

Figure 1. Biliary Sludgeinfections and are seen more commonly 
in Asian populations.2,3

Incidental Gallstones
Not all individuals with gallstones 

will be symptomatic. Some stones may 
be detected incidentally when diagnos-
tic imaging is performed for another 
purpose. In fact, only 10-20% of the 
20-25 million Americans with choleli-
thiasis will go on to develop gallstone 
disease.2-4,6,9-11 Therefore, incidental 
stones generally are managed expec-
tantly. One of the reasons we care about 
gallstone disease, even in asymptomatic 
individuals, is that the chance of devel-
oping a complication, such as acute 
cholecystitis, choledocholithiasis, or 
gallstone pancreatitis, is 2-3% per year.10 
Additionally, there is a documented 
association between gallstones and bili-
ary tract cancers.12

Biliary Colic
The pain of biliary colic occurs when 

the gallbladder contracts, forcing a stone 
and/or sludge against the gallbladder 
neck or opening of the cystic duct. This 
results in increased intra-gallbladder 
pressure. Fatty meals are known to 
trigger gallbladder contraction and, 
therefore, many patients will report pain 
postprandially. There are also a measur-
able number of individuals who will 
have more significant nocturnal pain.10 
The pain is classically described as being 
constant, located in the right upper 

quadrant or epigastric region, with 
possible radiation to the right scapula, 
typically lasting for 1-6 hours with a 
plateau in pain within an hour. The pain 
frequently is associated with nausea, 
vomiting, and/or diaphoresis. It remits 
spontaneously as the gallbladder relaxes 
and the intra-gallbladder pressure 
falls.1,3,6,10 Patients presenting with bili-
ary colic are generally not ill appearing, 
are afebrile, and have benign abdominal 
exams. Laboratory studies should not 
reveal leukocytosis, elevated lipase, or 
derangement of liver function tests.10 
(See Table 3.) The frequency of recurrent 
symptoms varies from patient to patient.  
However, most patients do not experi-
ence daily symptoms.10 

Gallstones are echogenic and cast 
an acoustic shadow on ultrasound. 
(See Figure 2.) This is contrasted with 
biliary sludge, which is visualized as 
low-level echoes within the gallbladder. 
Both stones and sludge are also gravity 
dependent.  

The treatment for biliary colic is pain 
control and outpatient surgical follow-
up for non-emergent cholecystectomy. 
While laparoscopic cholecystectomy 
is generally the preferred approach (as 
outlined below), it is estimated that 
2-26% of patients undergoing elec-
tive laparoscopic cholecystectomy will 
require conversion to laparotomy.4,6 

Acute Cholecystitis 
Acute cholecystitis is the most 

common complication of gallstone dis-
ease and most frequently occurs when 
a stone becomes impacted in the cystic 
duct or gallbladder neck, leading to an 
outflow obstruction, luminal distention, 
and gallbladder inflammation.2,10,13 (See 
Figure 3.) Symptoms are often similar 
to those of biliary colic, although the 
pain may start more acutely and lasts 
longer (often 4-6 hours) than what 
typically is seen with biliary colic.13 
Additionally, these patients may be 
febrile at presentation or develop fever 
during their ED course. Murphy’s sign 
is more commonly elicited in those 

Courtesy of Robert Jones, DO
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with acute cholecystitis than in those 
with simple biliary colic. (See Table 4.) 
Laboratory studies in patients with 
acute cholecystitis will more com-
monly reveal a leukocytosis (51-53% 
of patients) as well as mildly elevated 
transaminases, bilirubin, and amylase.11 

Ultrasound will be notable for the 
presence of gallstones, gallbladder wall 
thickness of more than 3 mm, and 
pericholecystic fluid.10 (See Figure 4.) A 
sonographic Murphy’s sign also may be 
elicited; this, in combination with docu-
mented gallstones, has been shown to 
have a positive predictive value of 92% 
for cholecystitis.2 The sensitivity and 
specificity of ultrasound for the diag-
nosis of acute cholecystitis are 81-95% 
and 80-95%, respectively.2,13,14 In those 
patients who undergo CT imaging, 
findings usually include an overdis-
tended gallbladder, mural thickening, 
mural enhancement, pericholecystic fat 
stranding, and pericholecystic fluid.13,15 
Additionally, there is characteristic rim 

enhancement of the adjacent liver.  
Treatment for acute cholecystitis is 

cholecystectomy. This is necessary, as 
untreated cholecystitis can progress to 
necrosis, gangrene, and even perforation 
of the gallbladder.2 The mortality rate of 
uncomplicated acute cholecystitis is 4%.2 
The laparoscopic approach for cholecys-
tectomy is considered the gold standard, 
given lower mortality, quicker recovery, 
shorter hospital stay, and its cost effec-
tiveness compared to the open approach.6 
However, as with all surgical procedures, 
there are known complications of lapa-
roscopic cholecystectomy. Some of these 
include injury to the common bile duct, 
bile leak, and gallbladder perforation 
(discussed below).2,6,16 

While acute cholecystitis is the most 
common complication of gallstone dis-
ease, it can itself result in many compli-
cations. These are discussed below.

Choledocholithiasis
Choledocholithiasis, the presence of 

one or more stones in the common bile 
duct, may present similarly to biliary 
colic. However, the pain is generally 
more protracted, and these patients will 
have elevated transaminases. If the stone 
remains impacted, then a cholestatic 
pattern will be seen on liver function 
tests, with bilirubin and alkaline phos-
phatase being elevated out of proportion 
to aspartate aminotransferase (AST) 
and alanine aminotransferase (ALT).4,10 
It is estimated that 10-15% of patients 
with acute cholecystitis have choledo-
cholithiasis and 5-20% of all patients 
undergoing cholecystectomy are found 
to have at least one stone in the com-
mon bile duct.2,17 These stones occur via 
two mechanisms and are referred to as 
primary and secondary stones. Primary 
stones are those that form within the 
biliary tract itself in the setting of bile 
stasis and colonization of the bile by 
enteric organisms, which is seen most 
commonly in East Asian populations.17 
These stones are also commonly associ-
ated with parasitic infections. Secondary 
stones are those that migrate from the 
gallbladder through either the cystic 
duct or a cholecystocholedochal fistula. 
Secondary stones are the more common 
of the two.

Treatment for choledocholithiasis 
includes endoscopic retrograde chol-
angiopancreatography (ERCP) for 
removal of the stone(s), followed by 
cholecystectomy or cholecystectomy 
with intraoperative cholangiography 
(highly operator-dependent with a 
sensitivity and specificity of 59-100% 
and 93-100%, respectively).17 These 
procedures are necessary to avoid gall-
stone pancreatitis and acute cholangitis, 
which are the two main complications 
of choledocholithiasis.17 

Gallstone Pancreatitis
Cholelithiasis is the most common 

cause of acute pancreatitis worldwide and 
accounts for 35-65% of cases.16 Gallstone 
pancreatitis occurs as a result of passage 
of stones from the gallbladder into the 
common bile duct, leading to transient 
obstruction of the main pancreatic duct 
as it passes near the common bile duct 
at the ampulla of Vater or from persis-
tent common bile duct stone(s) that fail 
to traverse the ampulla.2,3,16 This dis-
ease entity is most common in women 

Table 1. Gallstone Composition

Cholesterol Contain ≥ 90% cholesterol

Pigmented (black and brown) Contain ≥ 90% bilirubin

Mixed Varying proportions of cholesterol, bilirubin, 
and calcium salts

Table 2. Risk Factors for the Development of Gallstones

Table 3. Characteristics of Biliary Colic

• Increasing age
• Female gender
• Pregnancy
• Ethnicity (Native American or 

Scandinavian)
• Family history
• Obesity (body masss index  

> 30 kg/m2)

• Rapid weight loss
• Inflammatory bowel disease
• TPN use
• Exogenous estrogen use
• Diabetes mellitus
• Hypertriglyceridemia
• Sedentary lifestyle

• Pain in right upper quadrant or 
epigastric region

• ± Radiation to right scapula
• Pain typically lasts 2-6 hours
• Constant in nature
• ± Nausea and/or vomiting

• ± Diaphoresis
• Spontaneously remits
• Patient is not ill-appearing
• Patient is afebrile
• Abdominal exam is benign
• Labs are without abnormality



140     Emergency Medicine Reports / June 15, 2016  AHCMedia.com

older than age 60 years and has a broad 
spectrum of severity ranging from mild 
pancreatic inflammation to fulminant 
pancreatic necrosis.18 Approximately 80% 
of patients fall into the mild category, 
which carries a 1-3% mortality rate.18 
The mortality rate of those who progress 
to pancreatic necrosis is up to 30%.18 
Patients present with symptoms typical 
of pancreatitis and/or those of biliary 
colic and have lipase levels up to three 
times greater than the upper limit of nor-
mal.11,17 However, providers should keep 
in mind that the degree of lipase eleva-
tion does not correlate with the severity 
of disease.11 

The definitive treatment for gallstone 
pancreatitis is cholecystectomy and 
performance of this is recommended 
during the same hospitalization as the 
primary occurrence.6 Recurrent gallstone 
pancreatitis occurs in 61% of individuals 
who do not undergo cholecystectomy 
following the first occurrence.6 However, 
in patients with severe gallstone pancre-
atitis, it is contraindicated to perform 
early cholecystectomy due to the asso-
ciated increased risk of infection and 
sepsis.6,18 One study reported an overall 
complication rate of 44% in those with 
severe pancreatitis who undergo early 
cholecystectomy.8 However, this subset 
of patients (especially those with coexist-
ing cholangitis and/or elevated bilirubin 
levels indicating biliary obstruction) do 
benefit from early ERCP and possible 
endoscopic sphincterotomy or biliary 
stent placement.16-18 

Acute Cholangitis
Bacterial superinfection can occur 

when stones are lodged in the common 
bile duct; this is known as acute cholan-
gitis. The obstruction may be either par-
tial or complete. This diagnosis should 
be considered in patients who present 
with Charcot’s triad (right upper quad-
rant pain, jaundice, and fever) and/or 
Reynolds’ pentad (right upper quadrant 
pain, jaundice, fever, hypotension, and 
altered mental status). (See Table 5.) 
Escherichia coli, Klebsiella pneumoniae, 
Enterococcus faecalis, and Streptococcus 
species are the most common bacteria 
associated with cholangitis.2 Pyogenic 
liver abscess and portal venous throm-
bosis can occur as complications of 
this disease entity. Ultrasonography in 
patients with cholangitis may reveal 
biliary dilatation and thickening of the 

common bile duct wall. CT will most 
commonly demonstrate biliary obstruc-
tion.2 Patients with cholangitis should 
be treated with antibiotics, and biliary 
drainage should be arranged either via 
ERCP or percutaneous means.2,16

Gallstone Ileus
Gallstone ileus is an overall rare 

complication of cholelithiasis, occur-
ring in 0.4-3% of cases.19,20 It results 
from perforation of the gallbladder, 
from chronic gallstones and inflam-
mation, with subsequent fistula forma-
tion between the gallbladder and an 
adjacent viscus. The duodenum (69-
70%), colon (14%), and stomach (6%) 
are the most commonly affected.2,19,20 
Mechanical obstruction of the bowel 
occurs when stones 2 cm or larger 
migrate from the gallbladder through 
the fistula tract and become lodged in 
the lumen of the small intestine.2,19,21 
Gallstone ileus is the underlying etiol-
ogy of approximately 1-5% of all cases 
of nonmalignant small bowel obstruc-
tions (SBO).2,15,21 The terminal ileum is 
the most common site of the obstruc-
tion, likely secondary to its being the 
narrowest portion of the intestine.2,15,21 
Less than half of the patients who 
develop gallstone ileus have known 
biliary disease. Patients with gallstone 
ileus typically present with classic signs 
and symptoms of SBO. However, these 
symptoms initially may be intermit-
tent, as the stone passes through more 
proximal portions of the bowel before 
finally becoming truly impacted. 

CT is often the initial imaging study 
obtained, given the clinically similar-
ity to SBO. The CT will reveal the 
small bowel obstruction, an obstructing 

Figure 2. Multiple  
Gallstones Seen on  
Ultrasound

Courtesy of David Effron, MD

Figure 3. Gallstone  
Impacted in Gallbladder 
Neck

Courtesy of Robert Jones, DO

Table 5. Clinical Features 
of Cholangitis

Charcot’s triad
• Right upper quadrant pain
• Jaundice
• Fever

Reynolds’ pentad
• Charcot’s triad plus
• Hypotension
• Altered mental status

Table 4. Clinical Findings 
of Cholecystitis

Right upper quadrant pain

± Radiation to the right shoulder or back

± Nausea and/or vomiting

± Chills

Likely to be febrile

Likely to have positive Murphy’s sign
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ectopic gallstone at the transition point, 
and gas within the gallbladder and 
biliary tree.2 These three findings are 
referred to as Rigler’s triad. The fistula 
tract also may be visualized on CT. This 
disease entity carries a high morbidity 
and a mortality rate ranging from 4.5-
25%.19,21 Additionally, there seems to be 
an association between cholecystoen-
teric fistulas and extrinsic compression 
of the common hepatic duct or common 
bile duct (known as Mirizzi syndrome, 
which is discussed below). In fact, 90% 
of patients with a cholecystoenteric 
fistula were found to have Mirizzi syn-
drome in one surgical series.22 Gallstone 
ileus is seen most frequently in women 
with an average age of 65 years.19 (See 
Table 6.)

The treatment for gallstone ileus is 
enterolithotomy, at a minimum, which 
will relieve the obstruction. However, in 
patients only undergoing enterolithot-
omy, there is a documented recurrence 
rate of 5-8.2%, which can occur anytime 
within the first post-operative month 
to two years later.20 Fistula repair and/
or cholecystectomy may be performed, 
in addition to enterolithotomy, depend-
ing on the acuity of the patient (more 
appropriate in lower acuity patients) 
and the surgeon’s discretion.21 The 
open or laparoscopic method may be 
performed. However, it is common to 
convert from the laparoscopic technique 
to laparotomy, as identification of gall-
stones can be technically difficult using 
a laparoscope.19 

Mirizzi Syndrome
Extrinsic compression of the common 

hepatic duct or the common bile duct 
by a stone in the neck of the gallblad-
der or cystic duct is known as Mirizzi 
syndrome. This is a rare complication of 
gallstones. Recurrent episodes of jaundice 
and cholangitis are common present-
ing signs.2 Mirizzi syndrome is reported 
in up to 2% of individuals undergoing 
cholecystectomy for symptomatic cho-
lelithiasis.2 Ultrasound, CT, or magnetic 
resonance cholangiopancreatography 
(MRCP) can be used to diagnose 
Mirizzi syndrome, with the hallmark 
being intrahepatic biliary dilation and 
dilation of the common hepatic duct to 
the level of the porta hepatis, with the 
distal common bile duct’s being normal 
in caliber.2,15 It is important to identify 
Mirizzi syndrome preoperatively, as the 
typical cholecystectomy technique is 
associated with increased risk of extrahe-
patic bile duct injury.2 

Gangrenous Cholecystitis
Gangrenous cholecystitis is a severe 

form of acute cholecystitis in which 
there is vascular compromise leading 
to intramural hemorrhage, necrosis, 
and intramural abscess secondary to 
progressive distention of the gallblad-
der and ultimately ischemia of the 
gallbladder wall, due to stone impaction 
in the cystic duct. (See Figure 5.) The 
incidence is quoted as ranging from 
2-39% of patients with acute cholecys-
titis, with elderly patients and diabetics 

Figure 4. Acute Cholecystitis

Courtesy of Robert Jones, DO

Courtesy of Robert Jones, DO

Table 6. Characteristics of Gallstone Ileus

• Fistula tract formation between gallbladder and intestinal tract (most 
commonly the duodenum)

• Impaction of gallstone within the intestinal tract (most commonly the 
terminal ileum)

• CT will reveal Rigler’s triad
• Rigler’s triad: Small bowel obstruction, ectopic gallstone, pneumobilia
• Most frequently affects elderly women
• Most will not have a history of biliary disease

Figure 5. Abscess in  
Gallbladder Wall
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being at higher risk.2,13,15 Patients with 
gangrenous cholecystitis present with a 
sepsis-like picture and also have signs/
symptoms of cholecystitis.13 Forty-one 
percent of these patients will be febrile 
and 73% will have leukocytosis on labo-
ratory evaluation.11 

Ultrasonography in gangrenous cho-
lecystitis reveals heterogeneous, stri-
ated thickening and irregularity of the 
gallbladder wall and intraluminal mem-
branes, which are the result of desqua-
mation of the gallbladder mucosa.2 The 
latter are considered a specific finding 
for this condition. The provider should 
bear in mind, though, that the ultra-
sound findings of gangrenous cholecys-
titis may be similar to those seen with 

carcinoma of the gallbladder. Findings 
of gangrenous cholecystitis on CT are 
similar to those seen on ultrasound. 
However, CT is better at distinguish-
ing between gangrenous cholecystitis 
and cholangiocarcinoma.2 In the case 
of the latter, an enhancing gallbladder 
mass, direct invasion of the liver, and 
liver metastases may be present.

Treatment for gangrenous chole-
cystitis is the same as that for acute 
cholecystitis, which is emergent cho-
lecystectomy. There is a higher likeli-
hood that the patient with gangrenous 
cholecystitis will need an open cho-
lecystectomy than a patient without 
gangrenous findings. If surgical inter-
vention is not performed, the patient is 
at significant risk for life-threatening 
complications such as perforation.  

Gallbladder Perforation
Perforation of the gallbladder occurs 

in individuals with emphysematous 
cholecystitis and in approximately 
2-12% of severe acute cholecystitis. 
It carries a mortality rate of up to 
24.1%.1,2,13 Obstruction of the cystic 
duct results in progressive gallbladder 
distension and inflammation with vas-
cular compromise, gangrene, necrosis, 
and eventual perforation. Because of 
its poor blood supply, the fundus is the 
most common site of perforation.2 

Imaging plays an important role in 
the diagnosis of gallbladder perforation, 
as the patient may present with non-
specific signs and symptoms. On ultra-
sound, the gallbladder wall will appear 
irregular or ill-defined, and a large 
amount of pericholecystic fluid may be 
seen. CT may more easily identify inter-
ruption of the gallbladder wall or a focal 
mural defect that is contiguous with 
pericholecystic fluid.2,15 

Iatrogenic Perforation
Gallbladder perforation is reported to 

occur in 10-40% of laparoscopic cho-
lecystectomies, and of these, 6-8% are 
associated with spillage of gallstones.2 
Perforation may occur during resec-
tion from the hepatic bed or during 
removal of the gallbladder through the 
umbilical incision. The spilled gallstones 
most often remain adjacent to the liver 
and can lead to a subhepatic abscess or 
abscess in the retroperitoneum below 

the subhepatic space. However, some 
stones migrate to distant sites due to the 
pneumoperitoneum inherent to lapa-
roscopic procedures. Abscess formation 
occurs with an overall incidence of less 
than 1%, and seems to occur most fre-
quently with bilirubinate stones.2 This 
uncommon complication often is diffi-
cult to diagnose, as symptoms are vague 
(nausea, anorexia, and low-grade fever) 
and can occur anytime from one month 
to 10 years following the procedure.2 
The abscess may be identified on ultra-
sound, CT, or MRCP and appears as a 
thick-walled fluid collection. Surgical or 
percutaneous removal is the treatment 
for spilled stones, as antibiotics have 
been found to be ineffective in the man-
agement of infected stones. 

Hemorrhagic Cholecystitis
Hemorrhagic cholecystitis is an 

uncommon complication of acute cho-
lecystitis and tends to occur most with 
gangrenous cholecystitis.2 Transmural 
inflammation results in mural necrosis 
and ulceration, with subsequent hemor-
rhage into the gallbladder lumen. As the 
blood clots, it may become lodged in 
the cystic or common bile duct leading 
to obstruction or it may pass into the 
duodenum. Some patients will pres-
ent in the same manner as those with 
acute cholecystitis. However, others 
may present with signs or symptoms of 
simple biliary colic, have jaundice, or 
have hematemesis and/or melena. This 
entity is associated with high mortality; 
therefore, prompt diagnosis is needed.2 
Blood in the gallbladder lumen is seen 
as hyperechoic material, having a higher 
signal than that from biliary sludge. 
Clotted blood may be seen as a clump 
or mass adherent to the gallbladder wall 
or as heterogeneous echogenic material.

Emphysematous 
Cholecystitis

Emphysematous cholecystitis is a 
life-threatening and rapidly progres-
sive complication of acute cholecystitis, 
which carries a morality rate of 15%.1,2 
It results from compromise of the cys-
tic artery and resultant proliferation 
of gas-forming organisms. This gas 
penetrates into the gallbladder wall. 
Organisms frequently associated with 
this disease are Clostridium welchii and 

Figure 6. Emphysematous 
Cholecystitis Seen on  
Ultrasound

Courtesy of Robert Jones, DO

Figure 7. Emphysematous 
Cholecystitis Seen on CT

Courtesy of David Effron, MD



AHCMedia.com Emergency Medicine Reports / June 15, 2016     143

E. coli.2,13,15 Men and diabetic patients 
tend to have emphysematous chole-
cystitis with higher frequency than 
other populations.13 The clinical pre-
sentation of this disease entity can be 
identical to that of acute cholecystitis. 
Patients with diabetes may present with 
milder symptoms than non-diabetic 
patients.15 Interestingly, gallstones may 
be absent in 33-50% of patients.2,13 
Emphysematous cholecystitis carries a 
perforation rate five times higher than 
in acute cholecystitis. 

It is critical to rapidly iden-
tify emphysematous cholecystitis. 
Ultrasound findings will vary depending 
on the amount of gas present. Small 
amounts of gas will appear as echogenic 

foci with associated ring-down arti-
fact. (See Figure 6.) Larger amounts 
of gas may appear as a curvilinear arc 
of increased echogenicity with associ-
ated dirty shadowing and may make 
ultrasound interpretation difficult.2,13 
However, CT is more sensitive for the 
diagnosis, and findings may include gas 
within the gallbladder wall or depen-
dent portion of the gallbladder lumen.2 
(See Figure 7.)

Chronic Cholecystitis
Chronic cholecystitis may result from 

a single episode or from recurrent epi-
sodes of acute cholecystitis. Intermittent 
obstruction of the cystic duct or gall-
bladder neck and gallbladder dysmotil-
ity are predisposing factors. Chronic 
inflammatory changes result in the 
gallbladder wall becoming thickened 
and fibrotic.  

Diagnosis of chronic cholecystitis 
on imaging may be difficult. Typically, 
ultrasound will reveal gallstones, a 
thickened gallbladder wall, and con-
traction of the gallbladder even in the 
fasting state. Distinction between acute 
and chronic cholecystitis can be made 
using MRCP, on which the thickened 
gallbladder wall will give off a low sig-
nal intensity. However, gallbladder wall 
edema, seen in acute cholecystitis, is 
seen as a high-signal intensity.2 

The treatment for chronic cholecysti-
tis is generally elective cholecystectomy, 
as many patients do not have pain at the 
time the diagnosis is made but will give 
a classic history of recurrent episodes 
with symptoms similar to biliary colic.11 

Role of Ultrasound
Ultrasonography is generally the 

initial imaging modality obtained to 
evaluate for biliary disease as the cause 
of right upper quadrant pain in the ED. 
It has a sensitivity of approximately 
84-95% and a specificity of more than 
98% for gallstones.3,4,6,10,13 Additionally, 
ultrasound is noninvasive, readily avail-
able in most EDs, and does not expose 
the patient to ionizing radiation. It is 
important to remember that ultrasounds 
obtained when patients are fasting 
may be easier to interpret, as stones are 
best seen when surrounded by bile in 
a non-contracted gallbladder.10 False-
negative results may be obtained if the 

gallbladder is completely filled with 
stones or if it is contracted around many 
stones. (See Figure 8.) Stones also may 
be missed if they are less then 1 cm.2 
False-positive results may be observed if 
polyps are present within the gallblad-
der. (See Figure 9.) 

Additionally, the sensitivity for 
detecting stones in the common bile 
duct on ultrasound is 20-90%, and while 
a dilated common bile duct supports 
the diagnosis of choledocholithiasis, it 
is nonspecific.2,10,23 (See Figures 10-12.) 
This should be kept in mind when 
ultrasound is performed in patients with 
signs or symptoms suspicious for chol-
angitis. In these patients, MRCP, endo-
scopic ultrasound (EUS), or ERCP may 
be helpful in confirming the diagnosis. 

Other Imaging Modalities 
and Their Utility

While ultrasound remains the initial 
imaging modality of choice, it has limi-
tations when evaluating for some of the 
complications of acute cholecystitis. As 
such, other imaging modalities may be 
needed.  

Only 10-20% of stones contain 
enough calcium to make them suf-
ficiently radiopaque to be seen on 
plain films.2,10 (See Figure 13.) Before 
the widespread and routine use of 
ultrasound and CT, abdominal plain 
films were used to make the diagno-
sis of emphysematous cholecystitis, 
as gas outlining the gallbladder wall 
can be visualized.2,15 (See Figure 14.) 
Additionally, this modality may be 
helpful in the diagnosis of gallstone 
ileus when CT is not available or if the 
patient is too unstable to be sent to CT. 
Findings of gallstone ileus on a plain 
film include signs of obstruction, pneu-
mobilia, and possibly the obstructing 
stone (although the stone is seen in less 
than 15% of cases).19 (See Figure 15.)

Hepatobiliary scintigraphy, while 
not commonly obtained from the ED, 
is a functional study and can be used 
to evaluate for acute cholecystitis.2,6 A 
radioactive tracer is injected intrave-
nously and is normally excreted into 
the gallbladder within 30 minutes to 
one hour if the cystic duct is patent.13 If 
the gallbladder is not visualized within 
this timeframe and there is prompt bili-
ary excretion of the tracer, then acute 

Figure 8. Multiple Stones 
Within a Contracted  
Gallbladder

Courtesy of Robert Jones, DO

Figure 9. Polyp Within  
the Gallbladder

Courtesy of Robert Jones, DO
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cholecystitis is likely the cause of the 
patient’s symptoms. It has been reported 
that cholecystoscintigraphy has a sen-
sitivity of 90-97% and a specificity of 
71-90% for the diagnosis of acute cho-
lecystitis.4,6,13 However, false positives 
can occur in patients with abnormal 
bile flow.2 Additionally, delayed filling 
also may occur in patients with chronic 
cholecystitis.  

CT is generally not obtained as the 
first imaging study in patients with 
expected gallstones and/or complica-
tions of these. However, this modality 
may be pursued when an alternative 
diagnosis is being considered or when 
ultrasound is not available or is equivo-
cal. CT has a sensitivity of 55-80% 
and specificity of 100% for detecting 
gallstones.4 (See Figures 16-18.) The 
poor sensitivity of CT is attributed 
to the fact that many stones have the 

same density as bile and, therefore, are 
not easily distinguishable.2,10 However, 
the sensitivity and specificity of detect-
ing acute cholecystitis on CT are 
significantly better and are noted to 
be 91.7% and 99.1%, respectively.2 The 
sensitivity of contrast-enhanced CT in 
the detection of choledocholithiasis is 
85-97% and the specificity is 88-96%.18 
Additionally, CT is 96% specific in the 
diagnosis of gangrenous cholecystitis 
but has a significantly lower sensitivity 
of 29.3%.2  

MRCP, like CT, is not considered a 
first-line imaging modality, but may be 
helpful in patients in whom acute cho-
lecystitis is suspected but other imaging 
findings are equivocal.2 MRCP has a 
sensitivity of 89-100% and a specificity 
of 83-100% for the detection of gall-
stones and is more sensitive (85-93%) 
than ultrasound in the detection of 
choledocholithiasis.2,4,11,24 Additionally, 
this imaging study is better at detect-
ing obstructing stones in the gallbladder 
neck and/or cystic duct.2,13 Many of the 
complications of acute cholecystitis are 
readily identifiable on MRCP, including 
mural necrosis, microabscesses, hemor-
rhage, perforation, and pericholecystic 
abscess. Additionally, there are no known 
harmful fetal effects associated with non-
contrasted magnetic resonance studies.25 

As mentioned above, ERCP is highly 
accurate for the detection of choledo-
cholithiasis and also allows for thera-
peutic intervention (stone extraction, 
stent placement, and biopsy). ERCP 
employs a combination of upper gas-
trointestinal endoscopic techniques and 
fluoroscopic imaging. Its sensitivity and 

specificity for the detection of choledo-
cholithiasis are 80-97% and 95-100%, 
respectively.4,7,18 The success rate for 
stone extraction is documented to be 
around 95%.18 Because ERCP is inva-
sive, there are associated risks includ-
ing the development of pancreatitis, 
cholangitis, sepsis, biliary tract perfora-
tion, and hemorrhage.4 Complications 
are reported at a rate of 3-10%.2,4 
Additionally, there is a documented 
association between ERCP, preterm 
pregnancy, and low birth weight in the 
pregnant population. The rate of pan-
creatitis post-ERCP also seems to be 
higher than that of the general popula-
tion in pregnancy.7 Therefore ERCP 
generally is reserved for those with cho-
ledocholithiasis demonstrated on imag-
ing or for those considered to be at high 
risk for having choledocholithiasis.

EUS has a sensitivity of 93-98% 
and a specificity of 97-100% for the 
diagnosis of choledocholithiasis.16,18,26 
Additionally, it is better than MRCP 
at detecting stones less than 6 mm in 
size.16,17 Because of this, EUS may assist 
in selecting which patients are most 
likely to benefit from therapeutic ERCP. 

Medical Therapy vs. 
Surgical Intervention

Most patients with symptomatic 
cholelithiasis or those suffering from 
the complications of cholelithiasis will 
undergo cholecystectomy as definitive 
treatment. However, other therapies 
are available to patients who prefer 
nonsurgical management, in those for 
whom surgery is deemed too high risk, 
and also may be considered for patients 

Figure 13. Multiple  
Gallstones Seen on Plain 
Film

Courtesy of David Effron, MD

Figures 10-12. Choledocholithiasis

Courtesy of Robert Jones, DO
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undergoing rapid weight loss (such as 
those undergoing weight reduction 
procedures or those on very low calorie 
diets).8 These interventions are consid-
ered to be palliative at best and are used 
with much less frequency today than 
in the past.4,6 Ursodeoxycholic acid is a 
medication that works by reducing bili-
ary cholesterol secretion, increasing bili-
ary bile acid concentrations, and thereby 
reducing the cholesterol saturation 
index.5 This medication works best for 
cholesterol-rich gallstones. It has been 
documented that the average gallstone 
dissolution rate is 59% after 12 months 
of treatment.6 The major disadvantage of 
this intervention is the 25-50% gallstone 
recurrence rate within five years of treat-
ment cessation.4-6 Percutaneous cholecys-
tostomy and cystic duct stent placement, 
via ERCP, may be another option to 
consider in the critically ill population.4 

Pregnancy and Postpartum 
Considerations

It is important to keep in mind that 
biliary sludge and gallstones are known 

to form during pregnancy.8 Equally as 
important is that cholelithiasis and its 
associated complications are a lead-
ing nonobstetrical cause for hospital 
admission in the first postpartum 
year.27 Women who were obese prior to 
pregnancy and those with pre-existing 
hypertension, preeclampsia, and/or 
pre-existing or gestational diabetes 
were found to be more likely to have 
gallstone-related admissions in a retro-
spective case-control study.27 Medical 
management, with intravenous fluids 
and analgesics, has been demonstrated 
to relieve biliary symptoms in 64% of 
these patients.6 Ultrasound, noncon-
trasted MRCP, and cholescintigraphy 
may be employed safely when imaging 
is needed to assist with the diagnosis. 
Surgical intervention in this patient 
population is reserved for those with 
recurrent symptoms, symptoms that 
do not respond to medical interven-
tion, or for those with any of the above 
complications of cholelithiasis.4,6 The 
laparoscopic approach has been per-
formed safely in all trimesters and is the 
preferred operative plan.4 However, this 
may be more technically difficult at or 
near term due to the size of the gravid 
uterus.28 

What Else Is in the 
Differential of Right 
Upper Quadrant Pain?

In evaluating patients with right 
upper quadrant pain, it is important 
to consider causes other than those 

that are cholelithiasis related as well. 
It is imperative that emergency physi-
cians also evaluate patients for other 
conditions, including acute coronary 
syndrome, gastroesophageal reflux/pep-
tic ulcer disease, hepatitis, gallbladder 
torsion, sphincter of Oddi dysfunction, 
chronic pancreatitis, irritable bowel 
syndrome, ischemic bowel disease, 
pyelonephritis, ureteral calculi, Fitz-
Hugh-Curtis syndrome, and right lower 
lobe pneumonia.13 (See Table 7.) The 
emergency physician should rely on the 
history and physical examination to 
help distinguish the likely etiology of 
the patient’s symptoms.  

The Patient Without 
Gallstones

Functional gallbladder disease, also 
called gallbladder dyskinesia, acalculous 
biliary disease, cystic duct syndrome, 
and gallbladder spasm, may cause 
biliary pain. This is generally thought 
to result from a primary gallbladder 
motility disturbance. Standard imag-
ing tests employed in the ED do not 
reveal pathology, and this is generally 
diagnosed by cholecystokinin (CCK)-
stimulated cholescintigraphy demon-
strating a gallbladder ejection fraction 
of less than 40%. This may affect up 
to 7% of men and 21% of women 
experiencing biliary-type pain, with 
normal laboratory values and ultraso-
nography. Cholecystectomy is currently 
the primary treatment for functional 
gallbladder disease, and current data 
indicate that approximately 3.2-3.4% 
of all cholecystectomies in this country 
are performed for this reason.29 For the 
emergency physician, this is a diagnosis 
of exclusion.

Conclusion
There are many causes of right upper 

quadrant pain. It is important to con-
sider the patient’s symptoms and exam 
in determining if gallstones and/or 
their complications are a likely cause. 
If this is the case, laboratory tests and 
an ultrasound should be obtained as 
part of the initial workup. For patients 
who are ultimately diagnosed with bili-
ary colic, outpatient surgical follow-up 
should be arranged. For patients with 
any complication of cholelithiasis, surgi-
cal consultation should be obtained and 

Figure 14. Emphysema-
tous Cholecystitis on Plain 
Film

Courtesy of David Effron, MD

Figure 15. Gallstone Ileus  
on Plain Film

Courtesy of Robert Jones, DO
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admission arranged. In patients with 
equivocal ultrasounds, it is reasonable to 
pursue alternative imaging to ascertain 
the etiology of the patient’s symptoms. 
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Table 7. Other Causes of 
Right Upper Quadrant 
Pain

• Acute coronary syndrome
• Gastroesophageal reflux 

disease/peptic ulcer disease
• Hepatitis
• Gallbladder torsion
• Sphincter of Oddi dysfunction
• Chronic pancreatitis
• Irritable bowel syndrome
• Ischemic bowel disease
• Pyelonephritis
• Ureteral calculi
• Fitz-Hugh-Curtis syndrome
• Right lower lobe pneumonia
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1. The most common cause for pan-

creatitis worldwide is:
a. hyperlipidemia.
b. alcohol abuse.
c. gallbladder disease/gallstones.
d. medications.

2. Which of the following is true 
regarding gallstones?
a. The incidence increases with age.
b. A minority will become symp-

tomatic within five years.
c. Few are calcified enough to see 

on a plain abdominal X-ray.
d. Primary choledocholithiasis, 

which originates in the bile ducts 
and not the gallbladder, tends 
to be pigment stones associated 
with infection.

e. All of the above
3. Which is a risk factor in the devel-

opment of gallstones?
a. Regular exercise
b. A low body mass index
c. Male sex
d. Rapid weight loss

4. Bacterial superinfections associ-
ated with acute cholangitis typically 
include which organisms?
a. Escherichia coli
b. Staphylococcus aureus
c. Clostridium welchii
d. Pseudomonas aeruginosa

5. Which is true regarding 
choledocholithiasis?
a. Stones may migrate from the 

gallbladder into the common bile 
duct but do not form within the 
common bile duct.

b. Bilirubin and alkaline phospha-
tase are elevated to a greater 
extent than AST and ALT.

c. More than 50% of patients with 
gallstones also have common bile 
duct stones.

d. The common bile duct is unreli-
ably imaged via endoscopic ultra-
sound, endoscopic retrograde 
cholangiopancreatography, and 
magnetic resonance cholangio-
pancreatography.

6. Which is true regarding gallstone 
ileus?
a. The fistula is most commonly 

between the gallbladder and the 
duodenum.

b. It is consistently one of the most 
common causes for intestinal 
obstruction.

c. The gallstone typically impacts in 
the colon.

d. The typical size of the stone 
causing obstruction is 5-7 mm.

e. Prior history of cholelithiasis is 
rare.

7. Which of the following is true 
regarding gallbladder perforation?
a. It is a common complication of 

severe acute cholecystitis.
b. Gallbladder perforation cannot 

be diagnosed on ultrasound.
c. Patients who develop an abscess 

secondary to spilled gallstones 
will become symptomatic within 
two weeks after cholecystectomy.

d. Antibiotics are an ineffective 
means of treating abscesses from 
spilled gallstones.
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Gallstones and Associated Complications  
from the Emergency Medicine Perspective

Gallstone Composition

Cholesterol Contain ≥ 90% cholesterol

Pigmented (black and brown) Contain ≥ 90% bilirubin

Mixed Varying proportions of cholesterol, bilirubin, 
and calcium salts

• Increasing age
• Female gender
• Pregnancy
• Ethnicity (Native American or 

Scandinavian)
• Family history
• Obesity (body masss index 

> 30 kg/m2)

• Rapid weight loss
• In� ammatory bowel disease
• TPN use
• Exogenous estrogen use
• Diabetes mellitus
• Hypertriglyceridemia
• Sedentary lifestyle

• Pain in right upper quadrant or 
epigastric region

• ± Radiation to right scapula
• Pain typically lasts 2-6 hours
• Constant in nature
• ± Nausea and/or vomiting

• ± Diaphoresis
• Spontaneously remits
• Patient is not ill-appearing
• Patient is afebrile
• Abdominal exam is benign
• Labs are without abnormality

Right upper quadrant pain

± Radiation to the right shoulder or back

± Nausea and/or vomiting

± Chills

Likely to be febrile

Likely to have positive Murphy’s sign

Clinical Findings of  
Cholecystitis

Risk Factors for the Development of  
Gallstones

Characteristics of Biliary Colic

Clinical Features of 
Cholangitis

Charcot’s triad
• Right upper quadrant pain
• Jaundice
• Fever

Reynolds’ pentad
• Charcot’s triad plus
• Hypotension
• Altered mental status

Characteristics of Gallstone Ileus

Other Causes of Right 
Upper Quadrant Pain

• Fistula tract formation between gallbladder and intestinal tract (most 
commonly the duodenum)

• Impaction of gallstone within the intestinal tract (most commonly the 
terminal ileum)

• CT will reveal Rigler’s triad
• Rigler’s triad: Small bowel obstruction, ectopic gallstone, pneumobilia
• Most frequently a� ects elderly women
• Most will not have a history of biliary disease

• Acute coronary syndrome
• Gastroesophageal re� ux 

disease/peptic ulcer disease
• Hepatitis
• Gallbladder torsion
• Sphincter of Oddi dysfunction
• Chronic pancreatitis
• Irritable bowel syndrome
• Ischemic bowel disease
• Pyelonephritis
• Ureteral calculi
• Fitz-Hugh-Curtis syndrome
• Right lower lobe pneumonia

Courtesy of Robert Jones, DO

Biliary Sludge Multiple Gallstones 
Seen on Ultrasound

Courtesy of David E� ron, MD

Gallstone Impacted  
in Gallbladder Neck

Courtesy of Robert Jones, DO
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Choledocholithiasis

Gallstones Seen on CT

Courtesy of Robert Jones, DO

Courtesy of David E� ron, MD

Acute Cholecystitis

Multiple Stones Within a  
Contracted Gallbladder

Emphysematous Cholecystitis 
Seen on Ultrasound

Abscess in Gallbladder Wall

Emphysematous Cholecystitis 
Seen on CT

Courtesy of Robert Jones, DO

Courtesy of Robert Jones, DO

Courtesy of Robert Jones, DO

Courtesy of David E� ron, MD

Polyp Within the Gallbladder

Courtesy of Robert Jones, DO

Courtesy of Robert Jones, DO
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