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ABSTRACT

Background Acute acalculous cholecystitis is a condition that usually occurs due to severe clinical status, it is relatively rare and
hard to diagnose. A pathology that presents multifactorial etiology, it has been reported in the postoperative period, in burn patients
and in association with sepsis, diabetes mellitus, vasculitis and parenteral nutrition. This article is an updated bibliographical review
concerning the etiology, diagnosis and therapeutic management of acute acalculous cholecystitis. Method Articles were selected
following research in the PubMed, Scielo, Scopus and Web of Science databases using the keywords acute cholecystitis, gallbladder
diseases, acalculous cholecystitis, surgical intensive care, patient care, critical care. Results The mortality rate of patients with acute
acalculous cholecystitis remains high and is mainly due to the serious underlying medical conditions and rapid progression of the
disease to gangrene and perforation. The definitive therapy is a cholecystectomy and the draining of abscesses that occur during the

clinical course of the disease.

INTRODUCTION

Acute cholecystitis is a pathology in which the
gallbladder wall becomes inflamed [1]. Gallstones are
the primary triggering factor in 90% of the causes of
cholecystitis, they are present in more than 10% of the
population and their presence increases with age [1]. The
main factors for the formation of gallstones are diabetes
mellitus, estrogen, pregnancy, cirrhosis, obesity and
hemolytic disease [1]. However, in approximately 2 to 15%
of cases, acute cholecystitis can occur without the presence
of gallstones, and these are named acute acalculous
cholecystitis (AAC), a condition that is diagnosed with
increasing frequency in critical patients and is reported
worldwide [1, 2, 3, 4, 5].

AAC is predominant in male patients aged 50 years
old and over (80% of cases) [2, 3, 6]. It is reported in the
postoperative period of non-traumatic surgery, in burn
patients and in association with sepsis, diabetes mellitus,
vasculitis (including polyarteritis nodosa) and prolonged
use of parenteral nutrition [7]. Untreated, its short-term
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mortality can reach 35% [8], while long-term mortality
rate can reach 59% [9].

There are reports of its emergence in previously
healthy children [10, 11, 12, 13] and in children with
infection or trauma, AAC corresponds to 30 to 70% of
acute cholecystitis [14].

The incidence of AAC following open abdominal
aortic reconstruction varies between 0.7% and 0.9%
[14, 15]; moreover, this condition has been reported as a
complication in endovascular aortic repair [16].

After heart surgery, the incidence of acute cholecystitis
was low in medical reports of 31,710 patients, with
a mortality rate of approximately 45% [6]. Although
it is a rare event following heart surgery, patients
submitted to cardiac valve replacement, with or without
revascularization surgery, are at potential risk due to
associated cardiomyopathy [17].

Approximately eighty percent (80%) of patients
diagnosed with AAC following surgery in the absence of
trauma are men [6].

AAC usually occurs after severe clinical disease or
trauma, such as extensive burns, polytrauma, major
surgery, end stage renal disease (ESRD), leukemia and
severe infection [14]. However, the development of AAC
is not limited to surgical patients, traumatic wounds or
critical illness [18, 19]. Patients with diabetes due to
cholesterol and post-hemorrhagic shock resuscitation
have been diagnosed with AAC [20, 21]. Besides these
conditions, ESRD is a predisposing factor, because
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diabetes mellitus and atherosclerosis are common in the
final of the disease, which often evolves with low-flow
hemodialysis [22]. Hemorrhagic AAC has been reported
in patients with ESRD, especially when related to any
uremic thrombocytopenia or frequent exposure to uremic
heparinoids [23].

Research indicates that the development of a secondary
infection of the gallbladder: can involve disseminated
candidiasis or leptospirosis; and occurs during systemic
sepsis, in patients with chronic biliary tract diseases, such
as typhoid fever and non-typhoid Salmonella typhoid; and
during diarrheal diseases, such as choleraor Campylobacter
enteritis and tuberculosis. Cases of AAC have also been
reported with malaria, brucellosis, Coxiella burnetii and
dengue. Several viral pathogens are associated with AAC,
including hepatitis A, hepatitis B and Epstein-Barr virus
[24, 25, 26, 27, 28, 29, 30].

It is important to emphasize that extrahepatic biliary
obstruction can lead to this pathology in two distinct
forms, and can involve infectious or non-infectious
causes. Infective obstructive causes include ascariasis and
cysts of Echinococcus eggs. The non-infectious etiology
is intrinsically linked to hemophilia, bile duct cysts and
ampullary stenosis [31, 32, 33, 34, 35].

In addition, acalculous gallbladder disease occurs in
AIDS patients, and can take one of two forms. The first
is cholestasis, which may be impossible to distinguish
from bacterial cholangitis in a patient with acute
jaundice or typical AAC, although this association is
increasingly rare due to the progress of antiretroviral
therapy. However, in this group of patients, there are
reports of associations with human cytomegalovirus and
infections due to Cryptosporidium and microsporidia
[36, 37, 38, 39].

Dehydration is an important precipitating factor, as
are acute bacterial and viral diseases, such as hepatitis
and infections of the upper respiratory tract. Portal
lymphadenitis with extrinsic cystic duct obstruction may
be associated with the etiology in the presence of viral
infections [40, 41, 42].

A relationship between AAC and Kawasaki disease
has been reported and although the pathophysiology is
unknown, proposed mechanisms include adenopathies
of the cystic duct leading to obstruction, vasculitis or
perivasculitis of the gallbladder wall, and infiltration by
inflammatory cells [43, 44, 45].

Parenteral nutrition (PN) can also provoke AAC. The
loss of enteric stimulation occurring during PN impairs
gallbladder motor function, favoring the development of a
sluggish gallbladder. This explains the frequent association
between PN and gallbladder dysfunction, including
abnormal gallbladder dilatation and the development of
AAC, biliary sludge and gallstones [46].

Acute acalculous cholecystitis is very rare as a
complication of Systemic lupus erythematosus (SLE).
Despite the rarity, we should not forget that acute

acalculous cholecystitis can be the initial manifestation
of SLE [47, 48, 49, 50, 51, 52]. Considering the few cases
in literatute, conservative treatment with high-dose
corticosteroid should be attempted [53, 54]. Although,
cholecystectomy has been the treatment of choice in those
patients [47, 48].

MATERIALS AND METHODS

This work consists of a literature review in the
databases PubMed, Scielo, Scopus and Web of Science.
Data was collected on case reports, cohort studies and
literary reviews, using the keywords “acute cholecystitis,
gallbladder diseases, acalculous cholecystitis, surgical
intensive care, patient care, critical care”. The method
used the following guiding question: “what are the main
results and scientific evidence identified in national and
international bibliographic production, over the last
thirty years, concerning the diagnosis and therapeutic
management of acute acalculous cholecystitis?".

During an initial survey, we identified 105 articles,
which were evaluated by all the authors, according
to the following inclusion criteria: articles published
in Portuguese, English or Spanish that presented
combinations of the selected keywords in the title or
abstract, published between January 1985 and December
2015. After this initial selection, all the abstracts were read
and repeated articles from different databases and those
that did not cover the theme proposed were excluded.
Although articles were selected based on effective
updates in treatment, therapeutic failure was not used as
a criterion for exclusion. The particularities of the disease
presentation in each case were considered, according to
the methodology of each study. The final material featured
93 scientific articles.

RESULTS
Etiology

Escherichia coli and other gram-negative enteric
bacteria are most frequently isolated microorganisms [9],
but numerous agents have been related to this pathology,
including dengue viruses, cytomegalovirus, varicella
zoster, Epstein-Barr virus, hepatitis A virus, Leptospira
spp, Salmonella spp, Vibrio colerae, Coxiella Burnetti,
Plasmodium falciparium, Cryptosporodium and Candida
spp [2, 55].

Individuals with HIV that present opportunistic
infections, such as cytomegalovirus, Cryptosporidium,
Mycobacterium tuberculosis, M. avium intracellulare
or fungal infections, are described as at higher risk of
developing AAC [56].

There are reports of rare cases caused by Lactococcus
garvieae, which is known as a pathogenic agent in fish
[56], and a rare complication in cases of Salmonella
infection, with a maximum rate of 0.6% isolation.
Ischemia of the gallbladder and cystic artery obstruction
constitute the basis of the development of the latter
pathology [57, 58].
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Pathophysiology

The pathogenesis of AAC is not yet well defined, and its
exact mechanism remains unknown [59]. Studies show that
several factors, including ischemia, infection and biliary
changes are involved. Thus, AAC shows multifactorial
etiology.

Patients with visceral atherosclerosis may be at
increased risk of AAC due to impaired mucosal resistance
[59]. AAC also occurs under conditions of sepsis and in
immunosuppressed patients [3]. Yet another established
risk factor is diabetes mellitus [60]. It is known that
trauma, burns, major surgery particularly involving
the heart valves, prolonged parenteral nutrition [61],
vasculitis (including polyarteritis nodosa), use of opioids
and the use of positive pressure ventilation can trigger the
disease [1, 5, 7].

Disease etiology remains uncertain, but the current
hypothesisisthatthebileofpatientswith severe cholestasis,
usually not fed enterally, provokes distention and increased
tension inside the gallbladder wall, compromising the
blood supply. In addition to the frequent occurrence of
ischemia, the presence of bacterial proliferation and the
activation of pro-inflammatory mediators can result in
gangrene of the gallbladder [1, 7]. Another possibility is
direct viral invasion of the gallbladder, as described by
Mourani et al. [62] in their case of hepatitis A associated
cholecystitis infection.

Given these findings, it is important to highlight the
four factors that seem most closely related to the onset of
AAC [63]: 1) biliary stasis - changes in the smooth muscle
of the gallbladder and sphincter of Oddi dysfunction lead
to biliary stasis through changes in bile composition
and gallbladder injury [64]; 2) systemic inflammatory
response - the response to systemic injury and subsequent
release of inflammatory mediators, such as factor XII and
platelet-activating factor induce an inflammatory process
in the gall bladder; 3) visceral ischemia-reperfusion injury
- a decrease in bile acid synthesis and secretion leads to
gallbladder hypomotility, together with a reduction in
blood pressure (similar to hypovolemic shock), an increase
in intraluminal pressure of the gallbladder and decreased
perfusion, resulting in ischemia; and 4) infectious diseases
- tuberculosis should be included in any differential
diagnosis, particularly in immunocompromised patients
[65], while Salmonella is a likely infectious agent when
diarrhea is present, since it can disseminate through
the blood or lymph system even weeks after the initial
infection. The remaining agents have been previously cited
[60, 66]. It is worth highlighting that children can also be
affected by AAC following viral infection [1, 67].

The evolution of AAC during the course of acute infection
by Epstein-Barr virus (EBV) is not well understood.
However, it is believed that direct EBV invasion and/or
irritation of the gallbladder due to bile stasis, are the main
factors involved. Of interest, AAC seem to occur more often
in young women during acute infection by EBV [68]. It is

worth emphasizing that the presence of upper respiratory
system symptoms and hematological findings compatible
with viral infection can be useful for diagnosing EBV-
related AAC [69, 70]. However, the presence of clinical
data, laboratory and ultrasound findings compatible with
AAC can result in diagnostic dilemmas and unnecessary
therapeutic processes [69, 70, 71].

Clinical Status

Pain in the right hypochondrium, radiating to the
scapula and epigastric region, characterize the onset of the
condition. Fever, nausea and vomiting may be present in
up to 70% of patients [1].

The formation of abscesses, poor perfusion or gangrene
in the gallbladder should raise suspicions in the presence
of high fever, chills, leukocytosis and decreased peristalsis
[1]. Since many of these symptoms are frequently observed
in patients with severe conditions, who require sedation,
the clinical examination can be impaired, thus impeding
prompt diagnosis [1].

In up to 20% of cases, a palpable mass is observed,
representing the swollen gallbladder. Murphy's sign
may also be present, demonstrating visceral-parietal
compromise of the peritoneum [1].

Other findings, such as fever, nausea, vomiting, diarrhea,
dyspepsia, fatigue, altered mental status and jaundice may
be present, but they are very nonspecific sysmptoms [55,
63].

Diagnosis

Since it is an uncommon disease, a diagnosis of AAC
is often delayed, a factor that has an important impact on
its mortality (10-50%) compared with acute calculous
cholecystitis (approximately 1%) [72].

The clinical and radiological manifestations of AAC are
the same as those of acute calculous cholecystitis, except
for a lack of evidence of gallstones. Thus, the diagnosis
should always be considered in critical hospitalized or
chronically ill patients, when they present abdominal pain,
fever and unexplained leukocytosis and sepsis [5, 73].

The degree of suspicion is generally high, because its
diagnosis is difficult and is usually confirmed following
clinical examination, laboratorial results and radiological
and/or surgical findings [55, 63].

The hemogram may show leukocytosis with left shift,
while other exams show increases in transaminases,
alkaline phosphatase, bilirubin and amylase [1].

Currently, there is some controversy concerning the
optimal image mode and the first mode that should be
used to achieve a diagnosis of AAC [74]. It is important to
note that no radiological mode alone is sensitive or specific
enough to confirm a diagnosis [74].

Ultrasound is the imaging exam of choice when
initiating an investigation, due to its high sensitivity for
gallstones and for observing abnormal wall thickening
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(> 3 mm) [1, 74]. In addition, Murphy’s sign is evident in
ultrasound, revealing a tense and swollen gallbladder,
pericholecystic fluid and the absence of gallstones. Its
sensitivity and specificity can vary from 30% to 100%
[2]. Furthermore, an ultrasound can reveal the absence of
biliary sludge, gallbladder distention greater than 0.5 cm,
gallbladder striation, mucosal peeling, emphysematous
cholecystitis and gallbladder perforation [71, 74].

Therefore, to define strong suspicion of AAC by
ultrasound, two major criteria or one major and two minor
criteria are required (Table 1) [74, 75,76, 77,78, 79, 80].

Although abdominal radiography is not used to
diagnose acalculous cholecystitis, it is useful to exclude
gallbladder perforation and investigate evidence of
alternate diagnoses, such as ischemic bowel or kidney
stones [71]. The presence of two or more of the following
criteria favor a diagnosis of AAC: positive Murphy's sign,
gallbladder wall thickening >3 mm, gallbladder distension
and the presence of perivesicular liquid in the absence of
gallbladder stones [2, 52, 80].

Computed tomography (CT) and nuclear magnetic
resonance imaging (MRI) can be used in cases where
ultrasound is insufficient for diagnostic clarification
[1, 74]. MRI is not a routine examination, since it shows
no real advantages over other imaging methods [74].
The main findings when using MRI are thickening of the
gallbladder wall, increased bile density, irregular mucosa,
lumen distension, intramural gas, pericholecystic fluid
accumulation and intraluminal bleeding [65, 74]. It should
be emphasized that CT scans show greater sensitivity
and specificity for diagnosing AAC than ultrasound [81]
(Figure 1).

CT scans are also used in suspected cases of other intra-
abdominal processes that are not been observed using
other diagnostic methods [78].

Biliary scintigraphy can demonstrate the absence of
gallbladder filling in AAC, and is the gold standard method
for diagnosis [82]. Its specificity is reportedly as high as
100% [74, 82].

Diagnostic laparoscopy and laparotomy have
been recommended by the Society of American
Gastroenterological Association and Endoscopic Surgeons
for critically ill patients, when a diagnosis of AAC is
suspected and cannot be excluded by non-invasive
methods [74].

Treatment

It is important to highlight that due to the serious
clinical status of patients with AAC and its rapid evolution
to gangrene and perforation, even with the establishment
of prompt and adequate treatment, the mortality rate is
around 30% [11, 63].

The preferred treatment for AAC is an emergency
cholecystectomy, either by open or laparoscopic approach,
since the disease has a high probability of catastrophic

progression [83, 84]. However, in cases where the etiology
of AAC is Salmonella enteritidis infection, conservative
management with antibiotics is the best therapeutic
option in the absence of complications [84]. A 4 to 6-week
course of broad-spectrum antibiotics is usually sufficient
to resolve the symptoms. If the symptoms cease and the
control ultrasound shows a non-dilated gallbladder with
a thin wall, cholecystectomy is not required. Patients
who are treated with a long course of broad-spectrum
antibiotics often show good prognosis [58].

Conservative treatment is also recommended for
patients with dengue, since they do not present diffuse
peritonitis or perforation upon diagnosis. Patients
submitted to cholecystectomy or percutaneous
cholecystostomy can present bleeding that requires a
transfusion and even prolonged hospitalization (4.1+1.6
days for conservative therapy vs. 16-18 days for those
submitted to invasive therapy) [85].

If the patient is a candidate for surgery, laparoscopic
cholecystectomy should be performed early, since this
reduces the period of hospitalization and complication
rates, while mortality appears to remain unaffected
[5, 55]. Due to the incidence of necrosis and gangrene,
cholecystectomy is preferable to cholecystostomy when
there is no relationship between the symptoms and the
ultrasound findings [63].

General care, such as hospitalization, fasting, hydration
and electrolyte replacement are essential, as is analgesia
for pain relief [1]; however, neither morphine nor its
derivatives are recommended due to the risk of sphincter
of 0ddi spasms. The use of antibiotics is recommended,
which should include gram-negative and anaerobic
microorganisms; the well-documented involvement of
Escherichia coli is worth highlighting again [1].

DISCUSSION

Half of patients with AAC may present additional
complications at the time of diagnosis, such as gangrene,
gallbladder perforation, empyema and emphysematous
cholecystitis. These conditions are more common with
AAC than acute calculous cholecystitis, and should always
prompt suspicion of AAC. When undiagnosed, clinical
deterioration is usually rapid and catastrophic [5, 55, 72].

Although numerous diagnosed patients are not in an
ideal condition for surgery, a temporary percutaneous
cholecystostomy is often performed. It is an invasive
procedure, which involves gallbladder decompression and

Table 1. Ultrasound criteria for diagnosing acute acalculous cholecystitis.

Major Criteria

Gallbladder wall thickness 23.5 mm.

Pericholecystic fluid or subserosal edema - distention >5 cm in length,
without associated ascites or hypoalbuminemia.

Intramural gas; emphysematous cholecystitis
Mucosal peeling

Minor Criteria

Biliary sludge
Hydrops - distension >8 cm in length or >5 cm in width, with clear liquid.
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Figure 1. (a, b). Longitudinal and horizontal ultrasound of a 64-year-old man with positive Murphy’s sign, showing hydrops. (c). CT scan 6 hours later
showing thickened gallbladder wall (white arrow), hydrops and pericholecystic inflammation (asterisk).

the control of inflammation. The cholecystostomy tube
remains in place until the patient is deemed clinically well
enough to be submitted to a cholecystectomy, usually 6-8
weeks after recovery from acute cholecystitis [5, 11, 74].

The mortality rate of this procedure is less than 3%
[78, 80]. Fully decompressing the inflamed gallbladder by
percutaneous drainage can provide rapid improvement
in symptoms. Recent studies report that more than 90%
of patients show relief of symptoms after three days of
draining [86, 87, 88, 89, 90, 91].

The main complications with this procedure are biliary
tract rupture, pain at the puncture site, catheter hemorrhage
or dislocation [2, 92] and the recurrence of the condition
following the removal of the percutaneous drainage catheter
in patients with AAC, 21.7 to 46.7% over a mean follow-up
period of 12 to 37 months [93, 94, 95, 96].

COMMENTS

Regardless of the treatment chosen, the mortality
rate of patients presenting acute acalculous cholecystitis
remains high, and is mainly due to the serious underlying
medical conditions and the rapid progression of the
disease to gangrene and perforation.

Although itis arare pathology thatis difficult to identify,
with a detailed initial assessment and complementary
examinations, achieving a good diagnosis is possible.

The definitive therapeutic management involves
cholecystectomy, with drainage of any associated
abscesses, though cholecystostomy is often preferred due
to its less invasive character.

The number of published works on this pathology
limits our knowledge regarding acute acalculous
cholecystitis and indicates that future research is required
to improve current understanding of its pathophysiology,
risk factors and treatment management, aimed at a clearer
comprehension of the many aspects of this disease.
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