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Summary
Cholelithiasis is a highly prevalent disease in the world’s population and it is important for 
surgeons and radiologists to make the early recognition of the complications in order to 
reduce mortality and morbidity secondary to the pathology and its surgical management, 
identifying entities that vary across the spectrum of disease from inflammatory and infectious 
conditions, to iatrogenic and vascular causes.

Resumen
La colelitiasis es una condición patológica altamente frecuente en la población mundial, por 
lo que es de vital importancia, tanto para cirujanos como para radiólogos, reconocer de forma 
temprana las complicaciones; esto permitirá disminuir la morbimortalidad secundaria a la 
enfermedad y su manejo quirúrgico, identificando entidades que varían en un amplio espectro 
desde condiciones inflamatorias e infecciosas, hasta causas iatrogénicas y vasculares. 

Introduction
The broad spectrum of pathological 

conditions of the gallbladder has been recognized 
since antiquity, especially those originated by 
calcifications, which were observed and described 
in autopsies of mummies of ancient civilizations, 
such as Egypt and China (1, 2). Vesalius, Fallopian, 
and Gray were dissectors who made important 
contributions in this area of medicine; Gray points 
out that he made an approach to the recognition of 
radiopaque gallstones by conventional radiology in 
studies of an Egyptian mummy at the University of 
Leiden in the Netherlands (1, 3).

The advent of new medical technologies, 
specifically diagnostic, offers tools for the early 
recognition of the pathology of the gallbladder, 
as well as the correct and timely detection of its 
complications, which has been demonstrated in the 
reduction of morbimortality rates.

This article describes the important points for 
the diagnosis of the main inflammatory, infectious, 

vascular, iatrogenic, obstructive and mechanical 
secondary to cholelithiasis.

Inflammatory complications and 
infections

Acute cholelcystitis

Cholecystitis is an entity characterized 
mainly by obstruction of the cystic duct, often by 
gallstones, which causes poor drainage of biliary 
mucus, increases gallbladder pressure and generates 
venous stasis, followed by arterial stasis, which 
subsequently causes vesicular wall ischemia and 
necrosis, with the risk of perforation (4-6). Its most 
common clinical presentation is diffuse abdominal 
pain, initially localized in the epigastrium, which, with 
increasing inflammation, is predominantly located in 
the upper right quadrant of the abdomen, associated 
with tachycardia, fever and positive Murphy’s sign, 
in addition to leukocytosis in the laboratory exams, 
which speaks of its inflammatory origin.
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The preferred imaging method for the diagnosis of biliary 
pathology is ultrasound (US), with a sensitivity and specificity of 
96% and 95% respectively (7). The following findings are critical 
for the diagnosis: thickening of the gallbladder wall (> 3 mm), 
overdistension of the gallbladder lumen (AP diameter> 4 cm and 
length> 10 cm), impacted gallstones in the neck of the vesicle or 
cystic duct, perivesicular fluid, positive ultrasound Murphy’s sign, 
and hyperemic vesicle on color Doppler examination (Figure 1) 
(8, 9).

Scans, although less sensitive than ultrasound, especially in the 
early course of the disease, can also demonstrate uncomplicated 
cholecystitis findings, with a sensitivity and specificity of 45% 
and 80%, respectively (1, 10, 11). Among the radiological findings 
are: gallstones within the gallbladder (visualized in up to 80% of 
cases), increased wall enhancement, increased perivesicular fat 
density, perivesicular fluid, and changes due to hepatic hyperemia 
regional (Figure 2) (12-14).

Magnetic resonance imaging (MRI) has a high sensitivity 
in the diagnosis of cholecystitis (96%); T2-weighted sequences 
demonstrate overdistension of the gallbladder, low signal 
gallstones, increased signal of the vesicular wall and surrounding 
tissues by edema. Cholangiopancreatography evaluation in T2-
weighted sequences facilitates the identification of gallstones (low 
signal) in the neck and in the extrahepatic biliary tract (7, 15-17).

Vesicular abscess

It is a complication of acute cholecystitis that occurs in 3 to 
19% of cases. Intramural or perivesicular, unilocular or septate 
fluid collections are formed, with or without involvement of the 
adjacent liver parenchyma (11,13,14). The important findings for 
US diagnosis are a hypo, iso or echogenic mass in the vesicular 
bed, with no central flow during color Doppler examination, 
unilocular or multiseptate appearance, with posterior acoustic 
shadow of variable intensity according to the composition of the 
collection, and increase in the echogenicity of the perivesicular 
fat (18).

The evaluation with images can identify multiple sites of low-
density pus (0-10 UH), with peripheral enhancement after contrast 
medium administration, hydroareal levels and increased density of 
perivesicular fat with or without parenchyma extension hepatic, 
which may additionally present a low signal halo due to edema 
(10,19-21).

In MRI, the abscess presents a low signal center at T1 and a high 
signal at T2, with ring peripheral enhancement after administration 
of gadolinium, and shows restriction in the diffusion sequences 
(Figure 3) (22).

Emphyseous cholecystitis

It is a rapidly progressive and often fatal complication that 
develops in less than 1% of the cases of acute cholecystitis, with 
prevalence in men and with an increased risk of occurrence in 
diabetics or with splanchnic ischemia. It is characterized primarily 

by the presence of gas within the wall or the lumen of the 
gallbladder, which originates from the activity of bacteria such as 
Clostridium perfringens, Welchii, Escherichia coli and Klebsiella 
(23-26).

The findings for the diagnosis of this entity include, in 
conventional radiology, the visualization of a radiolucent image, 
rounded, with defined borders, located in the right hypochondrium 
(Figure 4). A very echogenic image in the vesicular bed associated 
with a reverberation artifact and gas bubbles in the non-gallbladder 
portion is identified by ultrasonography, which gives rise to the 
sign of “champagne bubbles” (26-28). Ultrasonography has a 
high specificity (93%), but low sensitivity in the diagnosis of 
emphysematous cholecystitis (28).

CT is the best modality for the assessment of intramural gas 
with sensitivity up to 100%. In addition, it is possible to evaluate 
the gas extension to the portal or the abdominal cavity (8, 29, 30). 
In the MRI, signal gaps secondary to gas bubbles are typically 
observed in the non-dependent areas of the vesicle, which helps 
to differentiate it from gallstones. It is also possible to identify 
artifacts without homogeneity or susceptibility in the different 
sequences (31,32).

Gangrenous cholecystitis

Complication occurs in 2-38% of cases of acute cholecystitis 
due to an increase in the pressure in the gallbladder light that 
produces wall ischemia and finally necrosis (4,5,20,33). Symptoms 
and signs in the patient are more generalized, and abdominal 
pain is more diffuse due to irritation of the parietal peritoneum 
by generalized peritonitis, probably secondary to perforation. 
Ultrasound and CT show defects of the vesicular wall (irregular or 
interrupted), membranes in the gallbladder, hydrocollects, lack of 
enhancement of the vesicular wall after administration of contrast 
medium and vesicular abscess (33-35).

Porcelain gallbladder

This is a rare disorder characterized by calcification of the wall 
of the gallbladder due to intermittent obstruction of the vesicular 
neck that generates a saturation of bile with the consequent 
precipitation and accumulation of calcium in the course of chronic 
cholecystitis. The porcelain vesicle presents with few symptoms, 
is more frequent in men, usually in the fifth decade of life and 
physical examination can sometimes find a palpable mass in the 
upper right quadrant.

Wall calcifications can be identified on plain radiography. 
In ultrasonography, the vesicle wall is identified as a linear or 
semilunar hyperechoic structure that generates acoustic shadows 
(Figure 5). It is also possible to visualize groups of irregular 
echoes, but without clear recognition of the posterior wall of 
the vesicle (36-38). In CT, calcifications are characterized more 
precisely. They may be thin, thick, or markedly irregular, and 
compromise the entire wall or segment (39).



4719Rev. Colomb. Radiol. 2017; 28(3): 4717-24

review articles

Figure 1. A 58-year-old woman with pain in the right hypochondrium, 
fever, and leukocytosis. In the US, thickening of the walls of the 
gallbladder and impacted calculus in the neck are visualized. During 
the exploration is the positive ultrasound Murphy sign.

Figure 2. A 48-year-old woman with pain in the right flank and 
mesogastrium, fever and leukocytosis. Scanography shows thickening 
of the gallbladder walls, perivesicular fluid, and increased density of 
adjacent fat.

Figure 3. A 50-year-old man 
with a history of laparoscopic 
cholecystectomy a week ago, with 
fever and persistent abdominal 
pain. a) Ultrasound. b) Axial CT. 
c) Coronal CT scan. d) MRI with 
information T1 and e) MRI with T2 
information with fat suppression. 
Heterogeneous echogenicity 
collection is identified in the 
vesicular bed, with low-level 
echoes in the interior (a). 

Figure 4. a and b) 58-year-
old man with abdominal 
pain in the flank and right 
hypochondrium, and fever. 
In the simple abdominal 
x-ray image radiolucent in 
the right hypochondrium, 
co r re s p o n d i n g  to  t h e 
gallbladder with air inside, 
with smal l  radiopaques 
images in its light that are 
gallstones .

a
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a b

e
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Figure 5. A 70-year-old woman with 
diffuse abdominal pain. a) In the simple 
x-ray of the abdomen, a calcified wall 
vesicle is observed. b) On ultrasound, 
the wall is echogenic and generates 
extensive posterior acoustic shade 
that limits the intraluminal assessment.

Figure 6. a and b) Patient 
on fifth postoperative 
day by laparoscopic 
c h o l e c y s t e c t o m y . 
Consultation for pain in 
right hypochondrium. 
The CT scan shows a 
well-defined, high density 
collection, located in the 
vascular bed, with gas 
inside.

a

a

b

b

Vascular complications

Pseudoaneurysms

A rare complication secondary to procedures in the biliary 
tract, including laparoscopic cholecystectomy. The exact 
mechanism by which it occurs is not known, but it has been 
proposed that erosion of the gallbladder wall and the consequent 
extension of inflammation to the adventitious layer of the blood 
vessels adjacent to the vesicular bed facilitate the formation 
of pseudoaneurysms. The cystic artery is the most frequently 
involved, and in rare cases, the common hepatic artery and 
the portal vein (40, 41). Likewise, erosion produced by the 
placement of the vascular clips, direct injury of the vascular wall 
and the electric current diffused by the clips are also suggested 
as triggers.

The diagnosis of this complication is difficult, so it is 
important to suspect it clinically when the patient presents 
abdominal pain, anemia, hemobilia and elevated liver function 
tests. Ultrasound evaluation reveals a rounded hypoechoic or 
anechoic structure, compatible with the aneurysm, where slow 
flow or signs of partial thrombosis can be detected. On color 
Doppler examination, the yingyang sign is found and it is 
sometimes possible to detect an associated arteriovenous fistula. 
The spectral analysis shows a flow in and out. During the arterial 
phase of the CT scan, pseudoaneurysm enhancement is noted, 
and the integrity of the wall should be assessed and the contrast 
medium extravasated (33, 42).

It is a rare complication of acute cholecystitis that can occur 
in the presence or not of gallstones. Initially, there is ulceration 
and necrosis of the mucosa, with subsequent intraluminal 
hemorrhage. This entity classically presents with biliary colic, 
jaundice and manes. Ultrasound identifies irregularities of the 
vesicular wall, echogenic content in the lumen of this organ, and 
in most cases, overlap of findings of gangrenous cholecystitis. 
Contrast studies demonstrate active extravasation of the medium 
and complications secondary to vesicular perforation, such as 
hemoperitoneum (42).

Superinfectious post-operative hematoma

A rare (<1%) hemorrhagic vascular complication, not 
exclusive to laparoscopic cholecystectomy, since it can occur 
due to other procedures performed in the biliary tract, which is 
classified in the variable presentation range; can range from a 
small hematoma to significant bleeding that would compromise 
the general condition of the patient. Postoperative hematoma 
may originate from multiple sources of bleeding: dependent on 
the vesicular bed after gallbladder removal, trocar insertion sites, 
major or minor vascular injury, falciform ligament or ruptured 
hepatic capsule.

This bleeding can compromise the general state of the patient 
with increased pain, vomiting and fever. In addition, hematomas 
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are not free from infection and require follow-up studies and 
even reintervention to control bleeding if they do not respond to 
conservative measures (42, 43). For its diagnosis it is fundamental 
to visualize on ultrasound a collection of heterogeneous 
echogenicity, which over time becomes more hyperechoic, which 
may confuse it with an abscess in many occasions. Additionally, 
a high-density collection in the vesicular bed is found in CT, 
which does not enhance after administration of contrast medium 
(Figure 6). This collection may have signs of active bleeding or 
not, which determines the need for endovascular management as 
the first option (43).

Iaotrogenic complications

Fallen gallstones

This entity occurs during a laparoscopic cholecystectomy, 
in which control of bile and gallstones can be a challenge, and 
inadequate management leads to its onset in up to 2% of all 
cases surgical procedure (21). Although many times the stones 
are asymptomatic, they can also produce wound infections, 
abscesses, a cutaneous sinus, and fistulas from the gallstones 
to the gastrointestinal tract, the thoracic cavity, or the skin. 
Additionally, they may cause mechanical intestinal complications, 
such as an ileus (44).

Fallen gallstones are frequently diagnosed by CT as high / low signal 
images, with defined borders, which represent the gallstones with 
collections around them (abscesses) and peripheral enhancement 
after the administration of the contrast medium; can be located 
from the subphrenic and subhepatic space to the parietal-colonic 
drip, compromising the walls of the ascending colon and less 
frequently those of the transverse colon (36, 40, 44). In ultrasound 
the findings are more subtle; the fallen gallstones are visualized 
as echogenic images with posterior acoustic shadow on the 
surface adjacent to the liver, and abscesses as small hypoechoic 
collections in the hepatic periphery (Figure 7).

Obstructive and mechanical complications

Choledocholithiasis

Choledochal gallstones may manifest clinically with 
jaundice, elevation of bilirubin at the expense of its direct fraction, 
and pain in the upper right quadrant. This complication occurs in 
15% of patients with symptomatic cholelithiasis. Ultrasound, CT 
and MRI demonstrate dilation of the extrahepatic biliary tract and 
usually also intrahepatic biliary tract. Ultrasound, although with 
a variable sensitivity estimated between 22 and 75%, can identify 
the calculation in the common bile duct as an echogenic image that 
generates posterior acoustic shadow in 90% of the cases, although 
there is a 10% that due to its small size or its composition it does not 
present this artifact (10,41,45,46).

In CT, the identification of the gallstone depends on its 
composition. If the gallstones are mixed with cholesterol and 
calcium bilirubin, they appear with the sign of “ox eye” or “target”, 

which has a sensitivity up to 80% and refers to a low signal bile 
halo around of the high density calculation (Figure 8a) (46). 
Gallstones of pure cholesterol are rare and are not visualized in the 
simple CT scan because they have densities similar to those of bile. 
Cholangiorresonance has a sensitivity of 100% and specificity of 
85 to 100% for the detection of gallstones in the bile duct. In T2-
weighted sequences, calculations are identified as low-intensity, 
rounded or meniscal signal defects in the biliary tract, which should 
not be confused with motion artifacts (Figure 8b) (46).

Vesicular perforation

This entity presents secondary to occlusion of the cystic duct, 
with the consequent accumulation of intraluminal secretions 
and increased pressure in its lumen, which leads to alteration of 
lymphatic drainage, venous and arterial irrigation, which causes 
necrosis of the wall of the gallbladder. It occurs in up to 10% of 
patients with acute cholecystitis, and its early identification helps 
reduce morbidity and associated mortality, which may otherwise 
reach up to 24% in some series (47).

Three stages are described: acute (10%), subacute (60%, more 
frequent) and chronic (30%); the acute stage is the one with the 
worst prognosis, due to the fact that it presents with generalized 
peritonitis and the formation of perivesicular abscesses. In the 
images, we can find extra illumination of gallstones, which is the 
most specific finding of vesicular perforation associated with a focal 
defect in the vesicular wall (Figure 9). Other secondary signs are 
pneumoperitoneum, perivesicular or hepatic abscesses, and, less 
frequently, small bowel obstructions (48,49).

Mirizzi Syndrome

Described in 1948 by Pablo Luis Mirizzi in his publication 
entitled “Syndrome of the hepatic duct” (48). It is, in essence, 
a mechanical obstruction, since among its presentations can 
occur as acute cholelithiasis secondary to gallstones impacted 
in the neck of the gallbladder or in the cystic duct; according to 
anatomical relationships there is mechanical compression of the 
common hepatic duct resulting in obstruction of the biliary tree and 
cholestasis, which leads to the known obstructive jaundice, which 
may or may not be associated with pain in the right hypochondrium, 
fever and leukocytosis. At this point, its diagnostic imaging is of 
special value because of its wide differential diagnosis, which would 
allow differentiating the causes of obstructive jaundice and better 
guiding medical and surgical management in each case (8,23).

The preoperative diagnosis of Mirizzi syndrome is difficult; 
nevertheless, among the modalities of useful images for its diagnosis 
are the ultrasound and the CAT in which one can observe impacted 
gallstones in the neck of the gallbladder or in the cystic duct; as 
well as secondary dilatation of the intrahepatic biliary tract and the 
common hepatic duct proximal to the obstruction. Pericolectic and 
peri-inflammatory inflammatory changes, including pericolecular 
plaiting, thickening of the wall and abnormal distension of the 
gallbladder, are also part of the echographic and scannographic 
findings. Another current and more useful diagnostic modality is 
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cholangiopancreatography MRI, since it allows the identification of 
anatomical variants that may predispose to this syndrome, including 
a low insertion of the cystic duct or the increase of its length with a 
parallel arrangement with the common bile duct. It may be possible 
to better visualize the dilatation of the proximal common hepatic 
duct and the same of normal caliber distal to the obstruction, as well 

as those previously mentioned in the other diagnostic modalities. It 
is also possible to find concomitant acute cholecystitis in up to 80% 
of cases (8,48,49).

Torsion or vesicular volvulus

This pathology is an unusual cause of acute abdomen and does not 

Figure 7.  a  and b) A 
54-year-old woman with a 
history of cholecystectomy, 
with abdominal  pa in , 
fever, and leukocytosis. In 
the ultrasound, multiple 
echogenic  images of 
perihepatic location are 
visualized, which generate 
posterior acoustic shadow 
(arrows).

Figure 9. Male patient 
w i t h  a b d o m i n a l 
p a i n  i n  t h e  r i g h t 
hypochondrium of 4 
days of evolution, fever 
and leukocytosis. US: 
Distended gallbladder 
with multiple gallstones 
and biliary mud, with 
loss of definition of the 
wall and perivesicular 
laminar fluid (arrow).

Figure 8. a) CT coronal 
reconstruction of a 
patient with icteric 
syndrome: dilatation 
of the extrahepatic 
biliary tract (arrow) is 
observed with a gallstone 
in the distal common 
bile duct (asterisk). b) 
Cholangiorresonance, 3D 
reconstruction of another 
patient with multiple 
gallstones in the distal 
bile duct (arrow).

*

a

a

b

b

yet have a well-established etiology; however, it represents a diagnostic 
challenge because of its non-specific manifestations can be attributed 
to other entities, but it requires a quick action since its definitive 
therapeutic behavior is surgical and seeks to release the torsion to 
avoid catastrophic consequences in the patient with abdominal pain, 
such as necrosis and gangrene. Since its description by the surgeon 
Wendel in 1898, it has been seen that there are predisposing anatomic 
causes related to the mesentery, of which it is known that it may only 
be supporting the cystic duct; this allows the vesicle to hang freely 
thus giving the classic appearance known as “floating vesicle” or 
simply being a lax mesentery prone to torsion. This is a more open 
slope of the gallbladder that, in association with factors of the affected 
patients, such as cholelithiasis, in 20 to 30% of cases, weight loss, 
loss of visceral fat and elasticity, hepatic atrophy, deformities of the 
vertebral column, such as kyphoscoliosis, congenital anomalies of 
development, atherosclerosis and tortuosity of the cystic duct, make 
up the group of trigger factors that give the possibility of the organ 
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turning on its axis. In this review of the literature we find that these 
conditions are widely discussed by the authors and are not exclusive, 
but they can probably be seen in combination in older adult women, 
the population most affected, specifically between the sixth and eighth 
decades of life.

Classically, the torsion has been classified as complete when there 
is a rotation of more than 180° which differs from the incomplete 
one of less than 180° of rotation, due to its involvement of both 
vascular and biliary ducts, leading to necrosis. Imaging findings for 
the diagnosis include ultrasound, such as hidrocolecyst, signs of acute 
cholecystitis with a continuous hypoechoic line, which indicates 
edema and explains the thickening of the wall; a mobile vesicle in 
the vesicular bed is described as floating, with or without gallstones 
in it, and is more specific outside its normal fossa, in a position 
inferior to the liver or in a transverse orientation, with an echogenic 
conical structure representing twisting of your pedicle. CT findings 
are less specific, in which the pathology is suspected if the enlarged 
gallbladder is found with unusual shape and contours. MRI may be 
an option in preoperative diagnosis. It shows images with high signal 
intensity within the vesicular wall in T1-weighted studies, suggesting 
complications such as necrosis and hemorrhage that, together with 
the patient’s clinical condition, indicate the diagnosis of complete 
vesicular torsion (50-53).

Conclusions
There are multiple modalities of diagnostic images that are 

fundamental for the assessment of patients with biliary pathology 
in which there is clinical uncertainty in their initial or postoperative 
presentation. Ultrasound is usually the tool used in the initial approach of 
a patient with abdominal pain in the upper right quadrant when lithiasis of 
the bile duct is presumed to be a major cause or, in certain cases, in search 
of complications potential of their surgical approaches or interventional 
radiology. CT and MRI better characterize findings and complications 
in cases where ultrasound diagnosis is limited. Due to the above, the 
timely and accurate diagnosis of cholelithiasis and its potential or already 
established complications is paramount, since adequate and definitive 
therapy may be significant in the clinical outcome of the patient and in 
the reduction of morbidity and mortality rates.
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