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Pathophysiology and Diagnosis
of Acute Acalculous Cholecystitis
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Abbreviat ions

AAC  Acute acalculous cholecystitis
ACC  Acute calculous cholecystitis

3.1 Introduction

Acute acalculous cholecystitis (AAC) is an acute
necro-inflammatory infection of the gallbladder
with a multifactorial pathogenesis, in the absence
of cholelithiasis, sludge, or cystic duct obstruc-
tion on diagnostic imaging [1]. The condition
was first described by Duncan in 1844. It accounts
for approximately 2—15% of all cases of acute
cholecystitis [1, 2] and is associated with high
morbidity and mortality rates.

3.2 Epidemiology

AAC occurs in 0.2-0.4% of all critically ill
patients [3] with predisposing multifactorial risk
factors (Table 3.1). AAC has a predominance in
elderly, as well as a male predominance ranging
40-80% and even more [4, 5], affecting patients
much older and more predominantly of male sex
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than acute calculous cholecystitis (ACC) [6, 7].
However, AAC may also occur in young and
middle-aged outpatient healthy individuals [2].
In children, AAC represents 50-70% of all cases
of acute cholecystitis [8]. The incidence of AAC
in outpatients is not well defined. Up to 77% of
patients diagnosed with AAC during hospitaliza-
tion may in fact have the onset at home without
evidence of acute illness or trauma, but with sig-
nificant vascular disease in up to 72% of these
cases [9]. Although this would indicate that the
actual incidence in outpatients may be in fact
much higher than acknowledged, it may be also
possible that some of these patients in this condi-
tion may have been misdiagnosed as AAC due to
failure to reveal gallstones or microcrystals.

3.3  Etiology

AAC occurs more frequently as a complication
of severe acute conditions (polytrauma, severe
burns, shock, aortic dissection, or non-biliary
operations—especially aortic surgery, acute
myelogenous leukemia) [10-12]. AAC is also
often associated with chronic conditions such as
diabetes mellitus, cardiovascular disease, chronic
kidney disease, vasculitis, acquired immunodefi-
ciency syndrome, malignant tumors, bone mar-
row transplantation, and long-term total
parenteral nutrition [13, 14]. Patients with cancer
are at risk for AAC, including metastasis to the
porta hepatis, therapy with interleukin-2, and

21

1. Di Carlo (ed.), Difficult Acute Cholecystitis, https://doi.org/10.1007/978-3-030-62102-5_3

3


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-62102-5_3&domain=pdf
https://doi.org/10.1007/978-3-030-62102-5_3#DOI

22

F.Botea et al.

Table 3.1 Risk factors and infections predisposing to acalculous cholecystitis

Risk factors for acalculous
cholecystitis

Infections predisposing to
acalculous cholecystitis

Risk factors that warrant broad empiric
antimicrobial coverage

Systemic diseases:
— Acute myelogenous leukemia
— Diabetes mellitus
— End-stage kidney disease
— Immunosuppression
— Infections/Sepsis

Bacteria:
— Coxiella burnetiid
— Campylobacter jejuni
— Salmonella species
(S. enterica, S typhi)
— Brucella species
— Leptospira species

Factors associated with mortality:
—Age > 70 years
— Comorbidities (e.g., liver disease,
malignancy, chronic malnutrition)
— Immunocompromising conditions (e.g.,
poorly controlled diabetes mellitus,
chronic high-dose corticosteroid use,

— Mycobacterium other immunosuppressive agents,
tuberculosis neutropenia, advanced AIDS, B or T
— Vibrio cholerae leukocyte deficiency)
Cardiovascular diseases: Fungi: — Factors related to acalculous
— Coronary heart disease — Candida species cholecystitis: high severity (i.e., sepsis);
_ Heart failure — Isospora extensive peritoneal involvement or
— Aortic dissection diffuse peritonitis; delay in initial
— Hypotension intervention (source control) >24 h;
— Cholesterol emboli inability to achieve adequate
— Vasculitis debridement or drainage control
ITatrogenic factors: Parasites:
— Cardiopulmonary resuscitation — Ascaris lumbricoides
— Mechanical ventilation — Echinococcus
— Nonbiliary surgery granulosus
— Cystic duct obstruction by a — Plasmodium species
percutaneous transhepatic — Cryptosporidium
catheter in the bile duct
— Medications (e.g. opiates,
sunitinib)
— Multiple transfusions
— Total parenteral nutrition
— Bone marrow transplantation
Surgical emergencies: Viruses: Factors associated with antibiotic-resistant
— Burns — Cytomegalovirus bacteria:
— Major trauma — Epstein-Barr virus — Nosocomial infections
— Flavivirus — Travel related: travel to areas with high
— Hepatitis A and B rates of antibiotic-resistant organisms
— Dengue virus within the few weeks prior to infection
HPB diseases: Miscellaneous: onset; antibiotics received during travel
— Ampullary stenosis — Snake bites — Known colonization with antibiotic-

— Choledochal cyst
— Hemobilia
— Metastases involving portal vein

Miscellaneous:
— Pregnancy
— Childbirth

resistant organisms

lymphokine-activated killer cells for metastatic
disease [15]. Local conditions that may often
lead to AAC include dehydration, bile stasis,
gallbladder dysmotility, or ischemia; systemic
conditions that commonly lead to AAC include
inflammation mediators [16], systemic bacterial
(gram-negative or anaerobic) or viral (EBYV, hep-
atotropic virus) infections, and sepsis [17, 18].

AAC usually develop as a secondary infection of
the gallbladder during systemic sepsis, such as
disseminated candidiasis, leptospirosis, chronic
biliary tract carriers of typhoidal and nontyphoi-
dal Salmonella, cholera, and tuberculosis [19—
24], less often malaria, brucellosis, and dengue
fever [25-27]. AAC due to extrahepatic biliary
obstruction may have infectious, such as ascaria-
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sis and echinococcal cysts [28, 29], or noninfec-
tious causes, such as haemobilia, choledochal
cyst, ampullary stenosis, or percutaneous tran-
shepatic catheter drainage [30-32]. Rare causes
for AAC are photodynamic therapy for duodenal
lesions or snakebite [33, 34].

AAC has been reported in 0.7-0.9% of
patients following open abdominal aortic recon-
struction, in 0.5% of patients following cardiac
surgery, and in as many as 4% of patients who
have undergone bone marrow transplantation [4,
35, 36].

3.4 Pathogenesis

3.4.1 Gallbladder Wall Ischemia
Although not completely understood, the patho-
genesis of AAC is related to blood stasis and
ischemia of the gallbladder wall, usually related
to hypoperfusion, that lead to a local inflamma-
tory response that induces necrosis of the gall-
bladder wall [14, 37]. Gallbladder ischemia is
central to the pathogenesis of AAC. Hypoperfusion
is due to hypotension (e.g., heart failure), dehy-
dration (e.g., fever), and vasoactive drug admin-
istration [37].

Prolongation of ischemia has been associated
with increased mucosal phospholipase A2, super-
oxide dismutase activities, and increased muco-
sal lipid peroxide content, associated with high
rates of gallbladder necrosis and perforation [35,
38]. Gallbladder specimen arteriography reveals
marked differences between ACC and AAC [39]:
ACC is correlated with arterial dilatation and
extensive venous filling, while AAC is correlated
with multiple arterial occlusions and minimal-to-
absent venous filling, underlining the key role of
vascular occlusion and microcirculatory disrup-
tion in the pathogenesis of AAC. Additionally,
reperfusion injury may worsen the ischemic inju-
ries of the gallbladder wall [40].

An interrelationship between ischemia and
stasis can result in hypoperfusion [41]. In this
model, bacterial invasion of ischemic tissue
becomes a secondary phenomenon [41].

3.4.2 Bile Stasis

Another cause of AAC is thought to be bile stasis
and increased lithogenicity of bile, proven in
both experimental and clinical studies [8].
Hospitalized patients often have bile stasis due to
multiple factors including dehydration, absence
of oral intake that leads to impaired enterohepatic
circulation, long-term total parenteral nutrition,
and impaired gut metabolism. Volume depletion
leads to bile concentration, thus the bile becomes
thick bile or sludge and, in correlation with the
absence of a stimulus for gallbladder emptying,
may obstruct the cystic duct. Moreover, the use
of opioid analgesics induces the spasm of the
sphincter of Oddi as adverse effect, increasing
the intraluminal bile duct pressure, promoting
bile stasis. Bile stasis may also be prompted by
mechanical ventilation with positive end-
expiratory pressure that also reduces portal per-
fusion by increasing hepatic venous pressure
[42]. Tleus is also thought to induce in bile stasis,
but experimental results are conflicting.

Critically ill patients are more predisposed
because of increased bile viscosity due to fever
and dehydration and because of prolonged
absence of oral feeding resulting in a decrease or
absence of cholecystokinin-induced gallbladder
contraction.

Bile stasis may be aggravated by total paren-
tal nutrition [43]. Parenteral nutrition is associ-
ated with gallstone formation, as well as AAC, in
both adults and children. During long-term total
parental nutrition, the incidence of AAC may be
as high as 30% [44], while gallbladder “sludge”
occurs in 50% of these patients at 4 weeks and
is omnipresent at 6 weeks [45]. Neither cho-
lecystokinin administration, to stimulate gall-
bladder emptying, nor enteral alimentation can
completely prevent AAC among critically ill
patients [46].

Bile stasis may alter the chemical composition
of bile, which may induce gallbladder mucosal
injury. For example, lysophosphatidylcholine
may induce acute cholecystitis in animal models
with identical histopathological features to that
of human AAC [47]; lysophosphatidylcholine
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has potent effects on gallbladder structure and
functional water transport across mucosa [47].
Other bile compounds (e.g., beta-glucuronidase)
have also been implicated in the pathogenesis of
AAC [44].

3.4.3 Vasoactive Mediators

Vasoactive mediators also play a key role in the
pathogenesis of AAC. Bacterial infection is most
likely a secondary event, while the phenomena of
primary importance seems to be the host response
to splanchnic ischemia/reperfusion injury or
gram-negative bacteremia. Intravenous injection
of Escherichia coli lipopolysaccharide, a potent
stimulus of inflammation and coagulation, pro-
duces AAC in several mammalian species [48,
49]. Human gallbladder mucosal cells stimulated
in vitro with the same compound inducing the
production of eicosanoids and platelet-activating
factor [50]. AAC can also be induced by injecting
plant polyphenols that activate factor XII directly
and generate spasm of the cystic artery [51].
Platelet-activating factor induces splanchnic
hypoperfusion in sepsis and other low-flow states
[52]. The inflammation appears to be mediated by
pro-inflammatory eicosanoids, as it is inhibited by
nonspecific cyclooxygenase inhibitors [49].

In AAC, endothelial injury, gallbladder isch-
emia, and stasis lead to concentration of bile
salts, gallbladder distension, and gallbladder wall
necrosis. The majority of patients with AAC have
multiple risk factors (Table 3.1) [36, 53-55].

3.4.4 Infection

In some cases, specific primary infections predis-
pose to AAC (Table 3.1). More often, however,
these infections cause a cholangiopathy without
cholecystitis. Once AAC is established, second-
ary infection with enteric pathogens, including
Escherichia  coli, Enterococcus  faecalis,
Klebsiella spp., Pseudomonas spp., Proteus spp.,
and Bacteroides fragilis and related strains is
common [56]. Perforation occurs in severe cases

[57]. AAC is associated with a higher incidence
of gangrene and perforation compared to ACC.

Bacteremia is one of the major causes of
morbidity and mortality in the ICU [58]. Early
diagnosis of bacteremia and prompt initiation of
antibiotic therapy improve the clinical outcomes
in critically ill patients [14].

The incidence of bacteremia has increased
over time despite the availability of suitable
antibiotic therapy [59]. The most common bac-
terial species associated with AAC, identified
by blood and/or bile cultures, are gram-negative
Enterobacteriaceae, such as E. coli and Klebsiella
pneumoniae [60], [61], followed by Enterococcus
species, Staphylococcus spp., Streptococcus spp.,
and Candida spp. [14]. Particularly, AAC associ-
ated with acquired immunodeficiency syndrome
(AIDS) or other immunosuppressive conditions
may be due to opportunistic infections such as
microsporidia, Cryptosporidium, or cytomegalo-
virus [62].

In pediatric patients, AAC occurs in young
children and neonates, as well as older children
[63]. Common precipitant factors are dehy-
dration, acute bacterial infections, viral dis-
eases, such as hepatitis, upper respiratory tract
infections [64], and portal lymphadenitis with
extrinsic cystic duct obstruction. Recent studies
suggest that the pathogenesis may be similar to
that in adults [63].

3.5 Clinical Manifestations
The clinical presentation of AAC varies based on
the severity of illness and underlying predispos-
ing conditions (Table 3.1). Early diagnosis is the
key to improve prognosis because of the fast pro-
gression of AAC due to gangrene and perfora-
tion, with dismal prognosis [37]. AAC has to be
suspected in a critically ill patient, often intu-
bated and sedated, presenting sepsis or unex-
plained fever, jaundice, abdominal discomfort, or
high transaminases (not justified for other rea-
sons), especially in postoperative setting [6].
The presentation may be similar to ACC, with
fever, severe right upper quadrant pain with ten-
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derness at palpation, and positive Murphy’s sign
[6], sometimes presenting with a palpable right
upper quadrant mass and/or crepitus (due to
emphysematous cholecystitis) and rarely jaun-
dice [9]. Murphy’s sign is operator-dependent
and involves an alert and cooperative patient;
when present, is indicative of gallbladder inflam-
mation. Presentation characterized by recurrent
biliary symptoms for months or years usually has
gallstone-related disease or functional gallblad-
der disorder. The presentation may be insidious;
therefore, patients may have sepsis, shock, and
peritonitis at presentation due to complications
including gallbladder necrosis, gangrene, or
perforation.

Jaundice typically results from sepsis-related
cholestasis, partial biliary obstruction due to
inflammation expanding to the common bile duct
or due to extrinsic compression of the common
bile duct by a phlegmon (Mirizzi-type syndrome).

Nowadays, the diagnosis rate of AAC is
increasing due to several factors, such as increased
number of severe forms, enhanced awareness on
behalf of the medical staff, improved imaging
techniques, and consideration of AAC in the dif-
ferential diagnosis of complications in patients
with major comorbidities [37].

As AAC occurs frequently in critically
ill patients, it is important to recognize this
condition:

— The potentially critically ill patient: is sweaty,
anxious, pale, agitated, or confused; responds
to moderate stimulation only (loud voice,
physical prodding); uses the respiratory acces-
sory muscles at a respiratory rate of 20-30 or
under 8; has the heart rate over 100, the sys-
tolic blood pressure under 90, and the urinary
out is under 0.5 ml/kg/h.

— The critically ill patient: has a severe general
status; is dehydrated, unresponsive, or poorly
responsive neurologically; has the respiratory
rate under 8 or over 30, the heart rate under 50
or over 150, the systolic blood pressure under
60, oliguria or anuria. These patients might not
withstand surgery when the Charlson
Comorbidity Index (CCI) is at least 6 and the
American Society of Anesthesiologists physi-

cal status classification (ASA-PS) is at least 3
(patients with severe systemic disease, with
one or more moderate to severe diseases, that
leads to significant functional limitations with
one or more organ dysfunctions) [65-67].

3.6 Laboratory Tests

Laboratory tests in patients with AAC are non-
specific. Leukocytosis is present in 70-85% of
patients [68]. Abnormal liver tests include conju-
gated hyperbilirubinemia and a mild increase in
serum alkaline phosphatase and serum amino-
transferases [9].

Blood cultures should be acquired in all
patients with suspected AAC to guide narrowing
of empiric antibiotics (Table 3.1). However, the
culture findings may be negative or inconclusive
in late-stage disease [13], and bile culture results
are negative in nearly 50% of patients with AAC,
probably due to concurrent antibiotic therapy.

3.7 Imaging

Imaging in AAC is not specific enough to make a
stand-alone diagnosis. Imaging findings must be
integrated in the context of clinical presentation.

3.7.1 Ultrasonography

Ultrasonography in patients with suspected AAC
is mandatory [56, 69]. Features suggestive of
AAC are similar as the ones for ACC, but without
gallstones [70]:

— Thick wall (>3.5-4 mm) (with distended gall-
bladder of >5 cm longitudinally and no asci-
tes)—the most reliable feature seen in patients
with AAC but is not specific [71].

— Ultrasonographic Murphy’s sign.

— Pericholecystic fluid (halo)/subserosal edema.

— Other signs: intramural gas, mucosal mem-
brane, sludge, hydrops (distension >8 cm
longitudinally or 5 cm transversely, with clear
fluid).
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The reported sensitivity of ultrasound for
AAC ranges from 30% to 92% [71], while the
specificity is 89—100% [3]. False-positive results
may be due to hypoalbuminemia, ascites, sludge,
non-shadowing stones, or cholesterolosis, which
can mimic a thickened gallbladder wall.

3.7.2 Computed Tomography

When diagnosis is uncertain at ultrasound,
contrast-enhanced abdominal computed tomog-
raphy (CT) scan is recommended to confirm
AAC and/or to rule out other causes for acute
abdominal pain.

CT scan findings in AAC include gallbladder
wall thickening (>3 mm), intramural gas, lack of
gallbladder wall enhancement, subserosal and/
or pericholecystic edema, pericholecystic fluid,
mucosal sloughing, hyperdense bile (sludge),
and/or gallbladder distention (>5 cm) [71]
(Figs. 3.1, 3.2, and 3.3). Of these findings, gas in
the gallbladder wall or lumen and pericholecystic
edema have the highest specificity for AAC (99,
95, and 92%, respectively), but with poor sensi-
tivity (11, 38, and 22%, respectively). The accu-
racy of CT scan appears to be like that seen with
ultrasonography [72].

3.7.3 Cholescintigraphy

In stable patients with unclear diagnosis at ultra-
sonography and abdominal CT scan, a hepatic
technetium 99 m Tc iminodiacetic acid (HIDA)
scan is recommended [73]. As cholescintigraphy
(HIDA scan) takes hours to perform, it is not rec-
ommended in critically ill patients in whom a
delay in therapy can be potentially fatal; other
arguments for not recommending it in this setting
are the frequent false-negative and false-positive
results (due to fasting, liver disease, or total par-
enteral nutrition) [74].

Failure to opacify the gallbladder at 1 h is
considered positive for AAC. Leakage into the
pericholecystic space indicates gallbladder per-
foration. The sensitivity of cholescintigraphy for

Fig. 3.1 Control CT after percutaneous drainage of an
infected pancreatic pseudocyst due to recent episode of
acute alcoholic pancreatitis, in a 69-year old patient, with
multiple comorbidities (obesity, third degree hyperten-
sion, dyslipidemia, hepatic steatosis, acute on chronic kid-
ney condition stage G3a)

AAC is 67-100% [74, 75], while the specificity
is 58-88% [75].

Cholescintigraphy associated with intrave-
nous morphine administration (0.05 mg/kg) has
led to a reappraisal of HIDA imaging for AAC
[75, 76], especially when ultrasound is nondi-
agnostic, increasing the diagnostic accuracy to
95% [75, 77]. AAC is diagnosed if the gallblad-
der is not visualized in 30 min after morphine
injection.

False-negative results are rare occurring in
certain conditions, such as cystic duct patency
despite a diseased gallbladder, bowel loop simu-
lation of the gallbladder, bile leak from gallblad-
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Fig.3.2 Same patient as in Fig. 3.1: CT at 3 weeks show-
ing gallbladder with significant distension (115/80 mm),
with thickened, irregular walls, nonhomogenous mixed
fluid, para-fluid and multiple air blob contents, associated
with significant densification of the adjacent fat struc-
tures, with inflammatory infectious aspect; continuity
solution present at the level of the gallbladder fundic area,
with intrahepatic penetration in the fourth liver segment,
with gaseous, fluid, and parafluid accumulation at this
level, approximately 50/45 mm in size axially, without
biliary lithiasis—acute acalculous cholecystitis with in-
hospital onset, in a critically ill patient, with pericholecys-
tic liver abscess

der perforation, and tracer activity in the kidneys
simulating the gallbladder [78]. False-positive
results may occur in several conditions, such as
fasting, total parenteral nutrition, severe illness,
severe hepatocellular disease, hyperbilirubine-
mia, rapid biliary to bowel transit, biliary sphinc-
terotomy, and/or prior cholecystectomy. Other

Fig.3.3 Same patientasinFigs. 3.1 and 3.2: Intraoperative
aspect of acalculous cholecystitis with pericholecystic
liver abscess (superficialized on the diaphragmatic surface
of segments 4-5), for which subtotal cholecystectomy,
liver abscess evacuation, and multiple drainage was per-
formed. The patient died in POD 10 due to recurrent acute
pancreatitis and multiple peritoneal abscesses, despite [CU
aggressive treatment and surgical reintervention

agents (diisopropyl and m-bromothymethyl imi-
nodiacetic acid) used in cholescintigraphy have
generally overcome the limitations of morphine
cholescintigraphy.

3.7.4 Laparoscopy

Laparoscopy is recommended when the diagno-
sis of AAC is in question or if percutaneous cho-
lecystostomy has failed to improve the patient’s
general status [79]. Bedside laparoscopy has
been used with certain success for both diagnosis
and therapy of AAC, but initial enthusiasm has
diminished due to the bulky equipment that has
to be brought to the ICU bedside. Nowadays, due
to advances in intensive care, most patients will
tolerate the transport to the operating room. For
severe local forms of AAC, when complete lapa-
roscopic cholecystectomy is not possible in a safe
and expedient manner, a laparoscopic damage
control procedure such as cholecystostomy or
partial cholecystectomy may be performed to
treat the patient’s condition while minimizing the
iatrogenic aggression.
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3.8 Diagnosis

3.8.1 Positive Diagnosis

AAC remains difficult to diagnose mainly due to
complicated clinical settings [14], the low preva-
lence, and the complexities to distinguish it from
ACC [37].

The diagnosis of AAC is based upon a series
of symptoms and clinical signs (e.g., critically
ill patients with sepsis without a clear cause or
jaundice) correlated with imaging findings that
support such diagnosis, and the exclusion of
other diagnoses. Imaging in AAC is not specific
enough to make the diagnosis alone and must be
interpreted in the clinical context. AAC is often
diagnosed based on the following:

— Fever, abdominal pain, leukocytosis, and/or
elevated liver tests.

— Risk factors for AAC (Table 3.1).

— Imaging features suggesting AAC.

F.Botea et al.

— No evidence of other conditions that explain
the clinical and imaging findings.

After diagnosis, imaging has a monitoring
role of the development of AAC during medical
and interventional treatment. Sometimes, gall-
stones are discovered by imaging late, during
nonsurgical treatment, converting the diagnosis
from AAC to ACC, case in which cholecystec-
tomy becomes mandatory (Fig. 3.4).

3.8.2 Differential Diagnosis

The differential diagnosis of AAC includes other
causes of sepsis (e.g., pneumonia, urinary tract
infection), right upper quadrant pain, and/or
jaundice. These include:

— Acute calculous cholecystitis.
— Noninfectious gallbladder hydrops (Fig. 3.5).
— Noninfectious thick gallbladder wall.

Fig. 3.4 Approach to
the management of
acalculous cholecystitis

Acalculous cholecystitis
on imaging

Suportive care
Antibiotics

At imaging, gallbladder with:

- Emphisematous infection (and/or)

- Necrosis (and/or)

- Perforation

Yes

Emergency

No

Gallbladder

cholecystectomy|

No

drainage

Improvement after 48 hours

| Yes

Complete Antibiotherapy

Gallstones/sludge at ultrasound

Yes | No

Elective cholecystectomy
in surgical candidates

Tube removal when minimal drainage
(cholecystectomy not required)
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Fig. 3.5 Noninfectious gallbladder hydrops (13 cm) due
to stenosis of the terminal common bile duct induced by
autoimmune pancreatitis (MRI imaging and intraopera-
tive aspect during laparoscopic cholecystectomy) in a

— Acute pancreatitis.

— Hepatic or subphrenic abscess.

— Right-sided pyelonephritis.

— Right-sided pneumonia.

— Other causes for right upper quadrant pain.
— Other causes for jaundice.

— Other causes for sepsis and abdominal pain.

These conditions can be ruled out by clinical
examination, laboratory tests, and imaging also
performed for AAC diagnosis. Laboratory evalu-
ation should include a complete blood count,
electrolytes, liver tests, and pancreatic enzymes.
In addition, a urine analysis to exclude urosep-
sis, and a chest X-ray or CT scan to exclude
pneumonia.

3.8.3 Complications

Because of the potential obscurity of the diagno-
sis, the underlying illnesses of the affected
patients, and the potentially rapid progression of
the disease to emphysematous and gangrenous
cholecystitis, and gallbladder perforation, com-
plications associated with this condition are fre-
quent and usually severe [53, 69]. Gallbladder
necrosis, gangrene, and perforation are frequently
present at the time of diagnosis, especially in the

23-year-old female patient, with Crohn’s disease, autoim-
mune pancreatitis, type 1 ANA autoimmune hepatitis,
autoimmune thyroiditis. Surgery consisted in laparo-
scopic cholecystectomy, with favorable outcome

critically ill patients, being associated with poor
outcome [53, 69]. The incidence of gallbladder
gangrene is higher in the AAC than in ACC (31%
vs 5%, respectively) [80]. Gallbladder gangrene
occurs in approximately 50% of patients with
AAC, commonly leading to gallbladder perfora-
tion [71]. Particularly, emphysematous cholecys-
titis increases the risk for perforation. Perforation
occurs in approximately 10% of patients with
AAC [7, 35] that may result in abscess formation,
free perforation with generalized peritonitis or
cholecystoenteric fistula. When gallbladder gan-
grene occurs without perforation, the common
complications are acute pancreatitis, obstruction
of the main bile duct, and colonic perforation.

The incidence of cerebrovascular accidents is
significantly higher in patients with acute AAC
than in those with ACC (15% vs 6%) [80].

3.8.4 Mortality

AAC is associated with a high mortality rate,
which depends on comorbidities and the swift-
ness of diagnosis. The cause of death in most
patients with AAC is multiorgan failure due to
sepsis [81]. The mortality rate is related to the
initial clinical severity and a high prevalence of
gangrene (approximately 50%) and perforation
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(approximately 10%) [37], but always greater
than 1% reported in gallstone cholecystitis
[70].

With treatment, the overall mortality rate is
high (30%) [7, 71, 82], but it increases to up to
75% if diagnosis and treatment are delayed [83].
The mortality rate in critically ill patients is very
high, up to 90%, while in outpatient cases may be
as low as 10% [71, 84].

3.9 Conclusion

AAC is very difficult to diagnose and should be
screened in all critically ill or injured patients
with sepsis, especially in cases where the cause
of sepsis is not clear, in case of hypoperfusion,
onset of jaundice, and/or postoperative setting.
Ultrasound is the main diagnostic tool, being
repeatable, noninvasive, cost-effective, and bed-
side available. The diagnosis must be prompt,
otherwise mortality increases significantly.
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