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Abstract: Acute cholecystitis stands out as one of the most common surgical pathologies that should
always be considered in a right-upper abdominal pain emergency. For this, the importance of a
correct diagnosis is well described. However, it has been demonstrated that the simple combination
of clinical (pain, Murphy’s sign) and laboratory (leukocytosis) parameters alone does not provide for
ruling in or ruling out the diagnosis of this condition, unless accompanied by a radiological exam.
For a long time, and still today, ultrasonography (US) is by far the first-to-proceed radiologic exam to
perform, thanks to its rapidity and very high sensibility and specificity for the diagnosis of simple
acute cholecystitis. However, acute cholecystitis can undergo some complications that US struggles
to find. In addition to that, studies suggest that multidetector computed tomography (MDCT) is
superior in showing complicated forms of cholecystitis in relation to sensibility and specificity and
for its capability of reformatting multiplanar (MPR) reconstructions that give a more detailed view
of complications. They have shown to be useful for a precise evaluation of vascular complications,
the anatomy of the biliary tree, and the extension of inflammation to surrounding structures (i.e.,
colitis). Therefore, based also on our experience, in patients with atypical presentation, or in cases
with high suspicion for a complicated form, a MDCT abdomen scan is performed. In this review, the
principal findings are listed and described to create a CT classification of acute complications based
on anatomical and topographic criteria.
Keywords: abscess; aneurysm; cholangitis; colitis; computed tomography; pancreatitis; portal
thrombosis; pseudoaneurysm; pylephlebitis
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1. Introduction
1.1. Background
Acute cholecystitis stands out as one of the most common surgical pathologies that
should always be considered in a right-upper abdominal pain emergency. For this, the
importance of a correct diagnosis is well described [1]. However, it has been demonstrated
that the simple combination of clinical (pain, Murphy’s sign) and laboratory (leukocytosis)
parameters alone is not sufficient to rule in or out the diagnosis of this condition, and a
radiologic exam is necessary [2]. For long time, and still today, ultrasonography (US) is by
far the first-to-proceed radiologic exam performed, thanks to its rapidity and very high
sensibility and specificity for the diagnosis of simple acute cholecystitis [3]. Nevertheless,
a significant percentage of patients with acute cholecystitis admitted in the emergency
department undergo complications; in some cases, patients are directly admitted with
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complicated acute cholecystitis as the first diagnosis. In addition to that, studies suggest
that CT is superior in showing complicated forms of cholecystitis in relation to sensibility
and specificity [4].
Wu et al. [4] concluded that the supplementary role of CT in the evaluation of complicated cholecystitis is well established, with a sensitivity rate of 88%.
Martellotto et al. [5] reported that ultrasound was ineffective for the diagnosis of
complicated acute cholecystitis in a population of 120 patients, with a sensibility of 3.5%
and a specificity of 96.7%, against 34.5% and 95.6%, respectively, for CT.
CT gives also useful surgical information, such as the severity and extension of the
inflammatory process. The study also stated that, in patients who received only one
examination, there were no significant differences in the diagnosis of acute cholecystitis
between the two examinations. For this reason, it is likely to suppose that it could be also
possible to place the surgical indication of cholecystectomy for acute cholecystitis based
only on CT scan data [5].
The clinical diagnosis of an acute complicated cholecystitis could be challenging, especially in critically ill patients, in which the symptoms could be masked by the underlying
condition. The presence of specific symptoms may be helpful for diagnosis in some cases.
The occurrence of jaundice indicates an obstruction of the primary biliary duct. Severe
diffuse abdominal pain is a spy of peritonitis. Hematemesis or melena is an indicative of
vascular complications [5]. However, the clinical presentation could also be atypical, with
only fever, nonspecific abdominal pain, and no Murphy’s sign. Therefore, based also on
our experience, in patients with atypical presentation, or in cases with high suspicion of
a complicated form, a contrast enhanced multidetector computed tomography (MDCT)
of the abdomen is performed. Using a multidetector CT is possible to reduce scan time
acquisition with thinner collimations that increase spatial resolution and lesion detection.
The raw data obtained can allow the creation of multiplanar reformatted (MPR) images in
the axial, coronal, or sagittal planes. MPR has proven to be essential for a precise evaluation
of vascular complications, the anatomy of the biliary tree, and the precise extension of
inflammation (e.g., colitis). Vascular complications, in particular, represent a specific object
of interest in this review, as complete radiological information for surgical/endovascular
management can only be provided by CT and not US.
1.2. Objective
The purpose of this article is to describe the main CT signs of acute complications
in patients suspected of complicated acute cholecystitis using the cases in our database.
We aim to create a CT classification of acute complications, based on anatomical and
topographic criteria, as a practical guide for the radiologist to establish the correct diagnosis
and to assess proper management.
2. Pathophysiology
About 85%–90% of all acute cholecystitis cases are correlated with the presence of
one or multiple gallstones, typically located in the neck or in the cystic duct [5]; cystic
duct occlusion determines a raise in pressure within the gallbladder and ischemia of the
mucosa. Bacterial infection may play a relevant role that contributes to the development
and maintenance of inflammation, as well as the occurrence of complications. The condition
may progress after the gallstone migrates into the main biliary duct, leading to biliary
obstruction and pancreatitis, and if the flogistic insult persists, with gallbladder perforation.
Acalculous cholecystitis is a far less common condition, mostly seen in patients presenting
important systemic diseases (such as after major surgery, burn injury, AIDS) [6].
2.1. CT Findings in Acute Cholecystitis
Despite being less sensible than US in diagnosing acute cholecystitis, CT has proven
to be essential for differential diagnosis or in patients with atypical clinical presentation.
The most common features include diffuse mural thickening, gallbladder distension, peric-
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Complications

Gallbladder Perforation
Acute perforated cholecystitis is a severe subtype of gallbladder disease with a mortality rate up to 15%. The most known predisposing factors are infections, malignancy,
trauma, drugs, and systemic diseases (heart diseases and diabetes mellitus). Although
acute cholecystitis is more frequent in women, an acute perforation is more likely to be
diagnosed in men. This condition is due to an extended necrosis of the gallbladder wall
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Figure 5. Gallbladder perforation: discontinuity of the gallbladder wall with fluid collection extended
posteriorly to the right hepatic lobe (arrows).

A pathological communication between the gallbladder and GI tract can develop in
the setting of an acute cholecystitis, or after recurrent episodes, in which the formation
of adherences favors the genesis of a fistula. Usually, the fistula develops between the

Figure 5. Gallbladder perforation: discontinuity of the gallbladder wall with fluid collection extended posteriorly to the right hepatic lobe (arrows).
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presence of air
lumen
(arrowhead);
(b) axial
imageimage
showsshows
a largeagallstone
with
airin
inthe
thegallbladder
gallbladder
lumen
(arrowhead);
(b) axial
large gallin the ileum (arrows) with small bowel overdistension (white arrows); (c) coronal image demonstrates
an obstructive gallstone in the ileum (arrows) with small bowel overdistension.
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stone in the ileum (arrows) with small bowel overdistension (white arrows); (c) coronal image
demonstrates an obstructive gallstone in the ileum (arrows) with small bowel overdistension.
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4. Biliary and Intrahepatic Complications
cholangitis as a complication of acute cholecystitis occurs after gallstone mi4.1.Acute
Acute Cholangitis

grationAcute
and cholangitis
impaction into
the common of
bile
duct,
determining
obstruction
and biliary
as a complication
acute
cholecystitis
occurs
after gallstone
mistasis
that
favors
overinfection.
As
a
result,
these
patients
manifest
abdominal
pain,
fever,
gration and impaction into the common bile duct, determining obstruction and biliary
and
jaundice
(Charcot’s
triad) [20,21].
The most
signs to
support the
diagnosis
stasis
that favors
overinfection.
As a result,
these important
patients manifest
abdominal
pain,
fever,
ofand
cholangitis
MDCT triad)
in an[20,21].
emergency
context
are biliary
obstruction
and injaundice on
(Charcot’s
The most
important
signstract
to support
the diagnotra/extrahepatic
bile
duct
dilation
(Figure
7)
[22].
During
the
arterial
phase,
inhomogesis of cholangitis on MDCT in an emergency context are biliary tract obstruction and
neous
transient hepatic
parenchymal
enhancement
appears,
seen as
intra/extrahepatic
bile duct
dilation (Figure
7) [22]. During
the which
arterial could
phase,be
inhomogeneouspatchy,
transient
hepatic parenchymal
enhancement
appears, which
could
be seen asare
nodular,
wedge-shaped,
or geographic.
Complications
of acute
cholangitis
nodular, patchy,
wedge-shaped,
or geographic.
Complications
of acute
cholangitis
represented
by hepatic
abscess, portal
vein thrombosis,
and biliary
peritonitis
[15];are
MD
represented
by
hepatic
abscess,
portal
vein
thrombosis,
and
biliary
peritonitis
[15];
MD
CT
CT supports diagnosis for these condition also.
supports diagnosis for these condition also.

Figure7.7.Cholangitis
Cholangitiswith
with microabscesses:
microabscesses: (a)
intrahepatic
duct
Figure
(a) axial
axialimage
imageshows
showspatchy
patchybiliary
biliary
intrahepatic
duct
dilation(curved
(curvedarrows)
arrows)and
andsmall
smallhypodense
hypodensecollections
collectionsdue
duetotomicroabscesses
microabscesses(white
(whitearrows);
arrows);(b)
dilation
(b) overdistended
gallbladder
infundibular
stones
thickening
gallbladderdue
duetotocaloverdistended
gallbladder
withwith
infundibular
stones
andand
thickening
of of
thethe
gallbladder
culous
cholecystitis;
(c) (c)
coronal
scan
shows
bile duct
duct(arrow)
(arrow)and
and
cystic
duct
calculous
cholecystitis;
coronal
scan
showsa adilated
dilated common
common bile
cystic
duct
(arrowhead)
due to
toinflammation.
inflammation.
(arrowhead)with
withwall
wallhyperdensity
hyperdensity due

4.2.Pericholecystic
Pericholecysticand
andLiver
Liver Abscesses
Abscesses
4.2.
In the context of acute cholecystitis, the formation of liver abscess is an event strictly
In the context of acute cholecystitis, the formation of liver abscess is an event strictly
related to a gallbladder perforation. It can be differentiated in pericholecystic and parenchyrelated to a gallbladder perforation. It can be differentiated in pericholecystic and
mal abscesses. The leakage of bile and other material from the gallbladder lumen can
parenchymal
abscesses.
Thealso
leakage
of bile
and other
from the
undergo infection
(it could
be already
infected)
and material
finally organize
in agallbladder
mass, some-lutimes multiloculated, with a rounded contour and a more or less thick capsule, which can
be collected in the pericholecystic space or, distally, in the liver parenchyma. Pericholecystic
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men can undergo infection (it could also be already infected) and finally organize in a
mass, sometimes multiloculated, with a rounded contour and a more or less thick1166
capsule, which can be collected in the pericholecystic space or, distally, in the liver parenchyma. Pericholecystic abscess as a complication of acute cholecystitis is reported in 3%–
19%
of cases
[17]. The typical
presentation
ininthe
evidence
of intramural
and
abscess
as a complication
of acute
cholecystitis consists
is reported
3%–19%
of cases
[17]. The typpericholecystic
rim-enhancing
fluid
collections,
with
the
omentum
often
adherical presentation consists in the evidence of intramural and pericholecystic rim-enhancing
ent/thickened
(Figure
abscess often
can be
unilocular or have(Figure
septations
andabscess
an irregfluid collections,
with8).
theThe
omentum
adherent/thickened
8). The
ular
[17]. Liver
abscesses
are and
classified
by size:
macroabscesses
more than
cancontour
be unilocular
or have
septations
an irregular
contour
[17]. Liverare
abscesses
are 2
cm
in diameter,
andmacroabscesses
microabscesses
lessthan
than22cm
cminindiameter,
diameterand
[15].
Pathogenically,
classified
by size:
areare
more
microabscesses
are less
than 2could
cm in also
diameter
[15]. from
Pathogenically,
liverinfection
abscessesfrom
could
originate
liver
abscesses
originate
an ascending
thealso
biliary
system
from
ascending
infection
fromthe
the presence
biliary system
[20]; in this
case, MDCT
[20];
inan
this
case, MDCT
reveals
of gallstones
obstructing
thereveals
biliarythe
duct
presence
of gallstones
obstructing
the contrast
biliary duct
and/orperipheral
suppurative
cholangitis.
After
and/or
suppurative
cholangitis.
After
injection,
contrast
enhancement
injection,
contrast
enhancement
often
shown of
(theintralesional
so-called “rim
iscontrast
often shown
(theperipheral
so-called “rim
sign”)
(Figure 9).isThe
presence
air is
sign”)
(Figure
9).
The
presence
of
intralesional
air
is
almost
pathognomonic,
despite being
almost pathognomonic, despite being not always detectable.
not always detectable.

Figure8.8.Pericholecystic
Pericholecysticabscess:
abscess: (a)
(a) axial
axial images
images show
with
wall
Figure
show acute
acutecholecystitis
cholecystitisfindings
findings
with
wall
thickeningand
andhyperdensity;
hyperdensity; (b)
(b) a hypoattenuated
(white
arrows)
duedue
thickening
hypoattenuatedsovracholecistic
sovracholecisticcollection
collection
(white
arrows)
hepaticpericholecystic
pericholecysticabscess;
abscess; (c) sagittal
ofof
thethe
two
structures
totohepatic
sagittal image
imageevidences
evidencesthe
theproximity
proximity
two
structures
(abscess:
arrow).
(abscess:black
blackarrow;
arrow;cholecyst:
cholecyst: white arrow).
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Figure9.9.Liver
Liverabscess
abscess with
with pylephlebitis: (a)
portal
phase.
In In
thethe
right
Figure
(a) CT
CTarterial
arterialphase;
phase;(b)
(b)CT
CT
portal
phase.
right
lobe,VVsegment,
segment, a large
with
hypoattenuating
halo halo
due to
intrahepatic
abscessablobe,
largehypodense
hypodensecollection
collection
with
hypoattenuating
due
to intrahepatic
(black
arrows,
(a,b))(a,b))
withwith
the presence
of a hypodensity
within
the left
vein lumen
due todue
scess
(black
arrows,
the presence
of a hypodensity
within
theportal
left portal
vein lumen
tothrombosis
thrombosisand
and
hyperdensity
of
portal
walls
indicative
of
pylephlebitis
better
defined
in CT
hyperdensity of portal walls indicative of pylephlebitis better defined in CT portal
portal
phase
(b)
(white
arrow).
phase (b) (white arrow).

VascularComplications
Complications
5.5.Vascular

5.1. Portal Vein Thrombosis (PVT) and Pylephlebitis

5.1. Portal Vein Thrombosis (PVT) and Pylephlebitis

Acute portal vein thrombosis is an uncommon condition caused by the formation
portal
vein the
thrombosis
is an
condition
caused
by the
formation
of aAcute
thrombus
within
portal vein,
asuncommon
the inflammatory
insult
persists.
Besides
acute of
a cholecystitis,
thrombus within
thebeportal
vein,asasa complication
the inflammatory
insult
persists.
Besides
it could
diagnosed
of many
other
conditions,
suchacute
as
cholecystitis,
it
could
be
diagnosed
as
a
complication
of
many
other
conditions,
such
diverticulitis, urinary and pelvic infections, and malignancies [23,24]. Symptoms may be as
diverticulitis,
pelvic
infections,
and malignancies
may be
subtle, often urinary
masked and
by the
underlying
condition.
CT and US[23,24].
are the Symptoms
main modalities
subtle,
by the
underlying
condition.
CT andwithin
US arethe
thevein
main
modalities
for theoften
acutemasked
assessment
of PVT.
The lack
of enhancement
lumen
and anfor
enlarged
portal vein are
two
main
classic
imaging CT features
unlikeand
US,an
the
acute assessment
of the
PVT.
The
lack
of enhancement
within [24,25].
the veinCT,
lumen
is also able
to evaluate
the thrombus
to detect[24,25].
associated
enlarged
portal
vein are the
the extension
two mainof
classic
imaging and
CT features
CT,findings,
unlike US,
hepatic
hyperemia
10),of
orthe
complications,
suchto
asdetect
entericassociated
ischemia orfindings,
intraissuch
also as
able
to evaluate
the (Figure
extension
thrombus and
abdominal
collections
[24].
Suppurative
thrombosis
of
the
portal
vein,
also
known
asinsuch as hepatic hyperemia (Figure 10), or complications, such as enteric ischemia or
pylephlebitis,
is
a
life-threatening
condition
that
requires
early
diagnosis
and
therapeutic
tra-abdominal collections [24]. Suppurative thrombosis of the portal vein, also known as
assessment. The
pathogenesiscondition
is not wellthat
known,
but it early
is proven
that specific
bacterial
pylephlebitis,
is aexact
life-threatening
requires
diagnosis
and therapeutic
species, such as Bacteroides Fragilis, play a key role in favoring a protrombothic state [26]
assessment. The exact pathogenesis is not well known, but it is proven that specific bacand the clinical features of sepsis. As regards PVT, CT evaluation is meaningfully superior
terial species, such as Bacteroides Fragilis, play a key role in favoring a protrombothic state
to ultrasonography for the diagnosis. Consequent to hepatic artery overflow due to PVT
[26]
and thetransient
clinical contrast
featuresenhancement
of sepsis. Asofregards
PVT,hepatic
CT evaluation
is meaningfully
occlusion,
the adjacent
parenchyma
during the
superior
to
ultrasonography
for
the
diagnosis.
Consequent
to
hepatic
artery
overflow
arterial phase may occur, as well as hepatic microabscesses (Figure 11) [27]. Although
not
due
toinPVT
occlusion,
enhancement
of the
parenchyseen
most
cases, CT transient
may detectcontrast
the presence
of air within
the adjacent
thrombushepatic
as a hypodense
ma
during
thethe
arterial
phasePV
may
occur, as well as hepatic microabscesses (Figure 11)
focus
within
thrombosed
[24].

[27]. Although not seen in most cases, CT may detect the presence of air within the
5.2. Visceral
Pseudoaneurysm
thrombus
as Arteries
a hypodense
focus within the thrombosed PV [24].
Hepatic artery aneurysms are very rare, accounting for 20% of visceral splanchnic
aneurysms (1% of all aneurisms). Pseudoaneurysm represents over 50% of hepatic artery
aneurysms, which differ from true aneurysms because they do not involve the entire arterial
wall but only a focal wall defect surrounded by fibrotic material, leading to a false layer [28].
Nevertheless, the risk of rupture is significantly higher for pseudoaneurysms [24]. It can
be responsible for hemobilia [23]. The literature, and our experience, suggests that acute
cholecystitis represents a potential cause of pseudoaneurysms; in fact, as reported in the
literature, severe inflammation can cause adjacent arterial wall degeneration, resulting
in pseudoaneurysm formation [28–30]. For acute cholecystitis, cystic and right hepatic
arteries are generally involved [24]. CT shows this lesions as an abnormal vessel dilata-
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tion with irregular contour and sometimes surrounded by hematomas. Hepatic artery
pseudoaneurysm could be seen as an artery-phase homogenously enhanced intrahepatic
mass (Figure 12); however, it may also be detected extrahepatically when it originates
from the common or proper hepatic arteries [24]. Diagnostic assessment is fundamental
for proper treatment: recently, endovascular treatment (percutaneous embolization or
stent grafting) is preferred to surgical repair [31]; however, this type of lesion may resolve 10
spontaneously [32].

1

Figure 10. Right portal vein thrombosis: extensive right portal vein hypodensity subsequent to an
Figure
Right
portal
thrombosis:
extensive
right vein
portal
vein hypodensity
subsequent
to a
Figure
10.10.
Right
portal
veinvein
thrombosis:
extensive
right portal
hypodensity
subsequent
to an
intraluminal thrombus formation (black arrows) with hepatic hyperemia (white arrows).
intraluminal
thrombus
formation
(black
arrows)
with hepatic
hyperemia
(white arrows).
intraluminal
thrombus
formation
(black
arrows)
with hepatic
hyperemia
(white arrows).

Figure11.
11.Pylephlebitis
Pylephlebitis in
(a)(a)
massive
thrombosis
of theofportal
bifurcation
Figure
in cholecystitis
cholecystitisexacerbation:
exacerbation:
massive
thrombosis
the portal
bifurcation
with
hyperdensity
of portal
walls
to pylephlebitis
(whiteand
arrows)
and inhomogeneous
with
hyperdensity
of portal
walls due
to due
pylephlebitis
(white arrows)
inhomogeneous
attenuation atFigure 11. Pylephlebitis in cholecystitis exacerbation: (a) massive thrombosis of the portal bifurca
tenuation
of liver parenchyma
in arterial
CT
due occlusion;
to vascular
axial scan:
irregular
of liver parenchyma
in arterial CT
scan due
toscan
vascular
(b)occlusion;
axial scan:(b)
irregular
thickening
tion with hyperdensity of portal walls due to pylephlebitis (white arrows) and inhomogeneous a
thickening
of cholecystic
walls with
contrast enhancement
of liverdue
parenchyma
due toedema.
pericholeof cholecystic
walls with contrast
enhancement
of liver parenchyma
to pericholecystic
tenuation
cystic
edema.of liver parenchyma in arterial CT scan due to vascular occlusion; (b) axial scan: irregula
thickening of cholecystic walls with contrast enhancement of liver parenchyma due to perichole
cystic edema.

5.2. Visceral Arteries Pseudoaneurysm

Hepatic artery aneurysms are very rare, accounting for 20% of visceral splanchnic
5.2. Visceral Arteries Pseudoaneurysm
aneurysms (1% of all aneurisms). Pseudoaneurysm represents over 50% of hepatic artery
Hepatic
artery
are very rare,
accounting
of visceral
splanchni
aneurysms,
which
differaneurysms
from true aneurysms
because
they do for
not 20%
involve
the entire
araneurysms
all aneurisms).
represents
overleading
50% oftohepatic
terial
wall but (1%
onlyof
a focal
wall defectPseudoaneurysm
surrounded by fibrotic
material,
a false arter
aneurysms,
which differ
aneurysms
becausehigher
they do
involve the entire ar
layer
[28]. Nevertheless,
the from
risk oftrue
rupture
is significantly
fornot
pseudoaneurysms
terial
wall
only a focal
wall defect
surrounded
by fibrotic
leading
to a fals
[24].
It can
be but
responsible
for hemobilia
[23].
The literature,
and ourmaterial,
experience,
suggests
layer
[28].
Nevertheless,
the
risk
of
rupture
is
significantly
higher
for
pseudoaneurysm
that acute cholecystitis represents a potential cause of pseudoaneurysms; in fact, as re-
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fundamental
fundamentalfor
forproper
propertreatment:
treatment:recently,
recently,endovascular
endovasculartreatment
treatment(percutaneous
(percutaneousemembolization
lebolizationor
orstent
stentgrafting)
grafting)isispreferred
preferredto
tosurgical
surgicalrepair
repair[31];
[31];however,
however,this
thistype
typeof
of
le1169
sion
sionmay
mayresolve
resolvespontaneously
spontaneously[32].
[32].

Figure
(a)
axial
image
in
12.
pseudoaneurysm:
Figure12.
12.Right
Righthepatic
hepaticartery
arterypseudoaneurysm:
pseudoaneurysm:(a)
(a)axial
axialimage
imagein
inthe
thearterial
arterialphase
phaseshows
showsan
an
abnormal
abnormaldilation
dilationofofthe
theright
righthepatic
hepaticartery
artery(black
(blackarrow);
arrow);wedge-shaped
wedge-shapedarea
areaofofparenchymal
parenchymal
hypodensity
secondary
totohypoperfusion;
hypoperfusion;
sagittal
image
better
demonstrates
hypodensity (white
(white arrow)
arrow)secondary
secondaryto
hypoperfusion; (b)
(b)sagittal
sagittalimage
imagebetter
betterdemonstrates
demonstrates
hypodensity
(white
arrow)
(b)
continuity
of
the
abnormal
dilation
(arrow)
with
a
right
hepatic
artery
branch
(arrowhead).
continuityofofthe
theabnormal
abnormaldilation
dilation(arrow)
(arrow)with
withaaright
righthepatic
hepaticartery
arterybranch
branch(arrowhead).
(arrowhead).
continuity

6.6.Extrabiliary
ExtrabiliaryGastrointestinal
GastrointestinalComplications
Complications
6.1.
Colitis
6.1.
Colitis
6.1. Colitis
Persistent
the
Persistent
gallbladder
inflammation
may
extend
to
pericholecystic
tissues
and
to
Persistentgallbladder
gallbladderinflammation
inflammationmay
mayextend
extendto
topericholecystic
pericholecystictissues
tissuesand
andto
tothe
the
right
right
side
and
hepatic
flexure
of
the
colon,
causing
fat
stranding
and
thickening
with
rightside
sideand
andhepatic
hepaticflexure
flexureof
ofthe
thecolon,
colon,causing
causingfat
fatstranding
strandingand
andthickening
thickeningwith
withaaa
hypodensity
hypodensity
of
colic
walls
due
to
edematous
infiltration
(Figure
13).
hypodensityof
ofcolic
colicwalls
wallsdue
dueto
toedematous
edematousinfiltration
infiltration(Figure
(Figure13).
13).

Figure
scan
shows
the
signs
ofofpericholecystic
inFigure13.
13.Gangrenous
Gangrenouscholecystitis
cholecystitis
with
colitis:
axial
scan
shows
the
signs
pericholecystic
inFigure
13.
Gangrenous
cholecystitiswith
withcolitis:
colitis:axial
axial
scan
shows
the
signs
of
pericholecystic
flammation
extend
tototo
the
right
flammationthat
that
extend
the
right
colic
flexure
with
diffuse
colic
wall
thickening
(white
arrows).
inflammation
that
extend
the
rightcolic
colicflexure
flexurewith
withdiffuse
diffusecolic
colicwall
wallthickening
thickening(white
(whitearrows).
arrows).

6.2.
6.2.Biliary
BiliaryPancreatitis
Pancreatitis
The
progression
of
gallstonesor
orbiliary
biliarysludge
sludgeand
andthe
theimpaction
impaction
the
ampulla
atatat
the
ampulla
of
Theprogression
progressionof
ofgallstones
biliary
sludge
and
the
impaction
the
ampulla
of
of
Vater
lead
ampullaryspasm,
spasm,pancreaticobiliary
pancreaticobiliaryreflux,
reflux,and
andthe
the obstruction
obstruction
of
Vater
lead
to
Vater
lead
totoampullary
ampullary
spasm,
pancreaticobiliary
reflux,
and
obstruction of
of the
the
common
biliary
pancreatitis
and
cholangitis
[15].
commonand
andpancreatic
pancreaticducts,
ducts,leading
leadingto
toacute
acutebiliary
biliarypancreatitis
pancreatitisand
andcholangitis
cholangitis[15].
[15].
Findings
Findingson
oncontrast-enhanced
contrast-enhancedCT
CTinclude
includean
anedematous
edematoushypoattenuating
hypoattenuatingpancreas
pancreaswith
with
surrounding peripancreatic inflammation and fluid associated with signs of obstructive
bile duct pathology due to gallstones (Figure 14). Severe cases may include findings of
pseudocyst formation or pancreatic necrosis [15].
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surrounding peripancreatic inflammation and fluid associated with signs of obstructive
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bile duct pathology due to gallstones (Figure 14). Severe cases may include findings of
pseudocyst formation or pancreatic necrosis [15].

Figure14.
14.Acute
Acutecalculous
calculouscholecystitis
cholecystitiswith
withpancreatitis
pancreatitis(biliary
(biliarypancreatitis):
pancreatitis):axial
axialscan
scanshows
showsan
an
Figure
acutecholecystitis
cholecystitis(white
(whitearrow)
arrow)with
withedematous
edematoushypoattenuating
hypoattenuatingpancreatitis
pancreatitiswith
withsurrounding
surrounding
acute
peripancreatic fat strands (arrowheads) and fluid (black arrows).
peripancreatic fat strands (arrowheads) and fluid (black arrows).

Conclusions
7.7.Conclusions
Contrast-enhancedCT
CTshould
should
performed
a complicated
of acute
choleContrast-enhanced
bebe
performed
if aifcomplicated
formform
of acute
cholecystitis
is suspected.
In fact,
being being
utilized
for thefor
diagnosis
of acute
for its
cystitis
is suspected.
Indespite
fact, despite
utilized
the diagnosis
ofcholecystitis
acute cholecystitis
sensibility
and rapidity,
US does US
not does
always
information
about its complicafor its sensibility
and rapidity,
notprovide
alwaysuseful
provide
useful information
about its
tions,
in which the
diagnosis
uncertain.
CT plays an essential
in
complications,
in which
theremains
diagnosis
remainsFurthermore,
uncertain. Furthermore,
CT playsrole
an esevaluating
severityand
of the
and
in condition
surgical planning.
sential rolethe
in extension
evaluatingand
thethe
extension
thecondition
severity of
the
and in surgical
planning.
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