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Abstract

Acute calculous cholecystitis (ACC) is the most frequent
complication of cholelithiasis and represents one-third
of all surgical emergency hospital admissions, many
aspects of the disease are still a matter of debate.
Knowledge of the current evidence may allow the surgi-
cal team to develop practical bedside decision-making
strategies, aiming at a less demanding procedure and
lower frequency of complications. In this regard, recom-
mendations on the diagnosis supported by specific
criteria and severity scores are being implemented, to
prioritize patients eligible for urgency surgery. Laparo-
scopic cholecystectomy is the best treatment for ACC
and the procedure should ideally be performed within
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72 h. Early surgery is associated with better results
in comparison to delayed surgery. In addition, when
to suspect associated common bile duct stones and
how to treat them when found are still debated. The
antimicrobial agents are indicated for high-risk patients
and especially in the presence of gallbladder necrosis.
The use of broad-spectrum antibiotics and in some cases
with antifungal agents is related to better prognosis.
Moreover, an emerging strategy of not converting to
open, a difficult laparoscopic cholecystectomy and
performing a subtotal cholecystectomy is recommended
by adept surgical teams. Some authors support the
use of percutaneous cholecystostomy as an alternative
emergency treatment for acute Cholecystitis for patients
with severe comorbidities.

Key words: Cholecystitis; Cholelithiasis; Biliary stones;
Cholecystectomy; Laparoscopy
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Core tip: This paper presented herein is a practical
and comprehensive review of the acute cholecystitis.
This common intra-abdominal infection can proceed
to severe complications due to its natural history and
requires operative treatment. Surgeons should keep
in mind some basic concepts to allow them to make
correct decisions about ideal operative strategy including
timing.
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INTRODUCTION

Acute calculous cholecystitis (ACC) represents
the second source of complicated intra-abdominal
infection (18.5%), according to the World Society
of Emergency Surgery complicated intra-abdominal
infections Score study'!. Biliary stones are the main
etiology and are present in 6.5% of men and 10.5% of
women®, The risk of complications, like ACC, gallstone
pancreatitis, and choledocholithiasis is 1% to 4% per
year. Furthermore, it is recognized that patients with
symptomatic cholecystolithiasis will develop ACC more
frequently than their asymptomatic counterparts;
thereby, effectively raising the risk of complications to
five times higher (i.e., 20%)"!.

ACC is the most common complication of cholecysto-
lithiasis accounting for 14% to 30% of cholecystec-
tomies performed in many countries', The disease
can be diagnosed at any grade of severity including
wall inflammation, local complication and systemic
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organ dysfunction. Moreover, complicated grades of the
disease increase with age, with a peak between 70 and
75 yearsP.,

The aim is of this manuscript is to provide a practical
and comprehensive review of the most important
aspects of ACC and its complications. In parallel, to
highlight the current evidence that helps the surgeons
bedside decision making, on how best to manage the

disease, to improve outcomes.

PATHOPHYSIOLOGY

ACC is caused by an inflammatory/infectious process
involving the gallbladder wall, in many cases due to an
impacted gallstone in the infundibulum or in the cystic
duct®. The continued mucin production from epithelium
and the gallbladder distention, results in micro and
macro circulatory perfusion deficits. The subsequent
events are serosa edema, mucosal sloughing, venous
and lymphatic congestion, ischemia and necrosis with
regional or diffuse peritonitis. Acute inflammation may
be complicated by secondary bacterial infection, from the
bile duct, via the portal lymphatic or vascular system.
The microorganisms present in the gastrointestinal tract
are the most common pathogens™.

CLINICAL DIAGNOSIS

There is no unique marker capable of definitively
indicating the diagnosis of ACC with high accuracy.
The key aspects for diagnosis are upper left side signs
of inflammation (pain and tenderness) and positive
Murphy’s sign, as well as clinical and biochemical indi-
cators of systemic inflammatory response. These data
must be nowadays supported with positive imaging
such as abdominal ultrasound (AUS)™7.

Acute cholecystitis severity

The Tokyo Guidelines (TG13) is practical and in accor-
dance with the pathophysiological aspects involved in
the inflammation progression from gallbladder wall
to regional and systemic complications. Therefore,
the grade I represents a mild disease with only wall
inflammation. The grade II is associated with local
sign of complications such as palpable mass, pericho-
leystic fluid; onset of symptoms > 72 h; labora-
tory data showing leukocytosis > 18000/mm? and
elevated C-reactive protein level. Finally, grade III is
associated with organ dysfunction: Cardiovascular
(refractory hypotension to volemic resuscitation at 30
mL/kg per hour), decrease of consciousness, respira-
tory failure (PaO2/FiO2: < 300), oliguria (creatinine:
> 2.0 mg/dL), PTT/INR > 1.5 and platelets count below
100.000/mm™®!,

The American Association of Surgery of Trauma
proposes a uniform grading system for eight intra-
abdominal infectious diseases including ACC. The grades
range from I to V, considering the progressive anatomic
inflammation severity (from mild to serious widespread
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Figure 1 Complicated acute cholecystitis. A: Laparoscopic approach; B: Laparotomic approach.

complications)™.

Yacoub et al’’! have developed five parameters to
score and stratify patients under risk of gangrenous
ACC (Figure 1). They are age > 45 years, heart beat >
90/min and gallbladder thickness > 4.5 mm (1 point
for each parameter), leukocyte count > 13000 mm’
(1.5 points) and male (2 points). Among their patients
with ACC, 13% received 0-2 points (low probability),
33% received 2-4.5 points (intermediate probability)
and 87% received > 4.5 points (high probability). The
authors concluded that this fast bedside checklist could
schedule patients for emergency cholecystectomy™.

Currently the WSES is in the process of validating
a new acute cholecystitis severity score. It takes into
account the patient’s clinical state, previous surgical
intervention and intra-abdominal adhesions, degree of
sepsis and regional inflammation™®. While the paper
highlights the initial operative severity score during
laparoscopic cholecystectomy to help standardize repor-
ting results of one of the most commonly performed
surgeries worldwide, the score also assesses disease
severity in the perioperative period and not exclusively in
the preoperative period.

IMAGING DIAGNOSIS

Planar radiography is not so effective in the context of
gallstones diagnosis, because they are radiolucent in
the majority of cases (80%-85%)"". Instead, AUS is
the first-line imaging requested in suggestive cases
of ACC. It allows easy and practical bedside diagnosis
due its compelling findings such as: Gallstones, lumen
distension, three-phase wall thickening (Figure 2),
sonographic Murphy’s, perivisceral fluid and hyperemia
on Color Dopller™**, However, Kiewiet et a/'* have
shown that AUS does not have the same accuracy in
the diagnosis of ACC as it has in diagnosing cholecysto-
lithiasis. The findings of gallstones, gallbladder wall
thickness and Murphy’s signal on AUS show high predic-
tive value for ACC diagnosis (95%)"®. However, not
always all signals are present at the same time and
gallbladder wall thickening may be observed in other
systemic diseases, such as liver, renal and heart failure,
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probably because portal hypertension!'”..

Computed tomography (CT) is useful for the diagno-
sis of complicated forms of ACC (emphysematous and
gangrenous cholecystitis)™®'¥!, besides it is value in
the differential diagnosis with other intra-abdominal
diseases, especially in obese patients or when gaseous
distention limits the use of AUS. In addition, CT cholan-
giography (when not jaundiced) in diagnosing common
bile duct stones (CBDS) is less employed, with a
reported sensitivity from 50% to 90%'*°*%,

Cholescintigraphy is an excellent method to dia-
gnose ACC, but it is limited to some centers. It uses
the principle that radiopharmaceuticals (diisopropyl
iminodiacetic acid) should fulfill the gallbladder content in
half an hour. Therefore, if gallbladder is not contrasted,
few hours later, the diagnosis of ACC is highly probable,
because there is cystic duct obstruction. Shea et af**!
showed in their meta-analysis that cholescintigraphy
is the imaging of choice in difficult cases and has the
highest diagnostic accuracy (Figure 3).

ASSESSING ASSOCIATED CBDS

The presence of associated CBDS should be stratified
in all cases of cholecystectomy into low, moderate and
high risk. The American Society of Gastrointestinal
Endoscopy, has recently confirmed that the presence of
choledocholithiasis on AUS and/or bilirubin > 4 mg/dL
+ dilated CBD criteria had higher specificity (more than
50%) for the CBDS diagnosis™”. Padda et a/* found
in a cohort study that patients with ACC and CBDS
present changes in liver function tests. So, the alkaline
phosphatase is increased in 77% of the times, bilirubin
in 60% and aminotransferase levels in 90%.

In fact, the enzymes could be affected by gallblad-
der inflammation secondary the acute transient
hepatocellular injury, and even their use alone is of
limited value®®. Patients of moderate risk for choledo-
cholithiasis should be underwent a magnetic resonance
cholangiopancreatography (MRCP) or endoscopic
ultrasound (EUS) in the preoperative period. The
use of intra-operative cholangiography (I0C), and/
or laparoscopic ultrasound are effective alternative
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Figure 2 Transabdominal ultrasound in acute cholecystitis.

"ALCAS INTESTINAIS

Figure 3 Cholescintigraphy in acute calculous cholecystitis.

for decrease the incidence of missing CBDS during
cholecystectomy too. Therefore, the use of endoscopic
retrograde cholangiopancreatography (ERCP) should be
reserved for patients that are stratified into the high-risk
groups®*?7,

Giljaca et al®®, in the recent Cochrane meta-analy-
sis, compared the level of diagnostic accuracy between
MRCP and EUS and concluded that both tests are highly
accurate and able to exclude the presence of CBDS with
high sensibility and specificity (95%). They therefore
recommend routinely avoiding the use of the more
invasive ERCP, when possible, and instead reserving it
for patients already graded as high risk for CBDS!***®,
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Amouyal et a*®’ have shown that EUS is an excellent
approach for detecting CBDS and could replace ERCP
in many instances. It prevents the risk of overlooking
them, when there are normal biochemical predictors
and an absence of CBD enlargement on AUS. The exam
is less invasive than ERCP, and has excellent sensitivity
and specificity for the detection of CBDS including small
stones (< 5 mm)¥,

HOW TO MANAGE ASSOCIATED

COMMON BILE DUCT STONE

Patients with symptomatic ACC and CBDS detected
during preoperative and/or intraoperative studies should
be candidates to undergo CBDS extraction. The choice
of treatment depends on the level of surgical expertise,
equipment, and the availability of multidisciplinary
facilities at each hospital™. The options include: open
cholecystectomy (OC) with open common bile duct
exploration; laparoscopic cholecystectomy (LC) with
laparoscopic common bile duct extraction (LCBDE);
and LC with endoscopic stone extraction (ESE) per-
formed either preoperatively, intraoperative or post-
operatively™ 3, A systematic review of randomized
controlled trials has shown that OC with open CBDE has
the lowest incidence of retained stones, but is associated
with high morbidity and mortality, especially in elderly
patients®>**. In addition, there was no difference in the
retained CBDS among preoperative or intra-operative
ERCP and LCBDSEP®*Y, The procedure, either via
the transcystic duct (more than 50% success), or via
choledochotomy (considered to be the more difficult
group) is safe and effective to perform in units that
are set up for this type of intervention™®*>*, Therefore,
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Figure 4 Laparoscopic cholecystectomy showing the critical view of
safety. 1: Common hepatic duct; 2: Cystic duct; 3: Cystic artery.

LCBDE is a safe and effective approach for managing
option CBDS, has been demonstrated to shorten the
hospital stay and should be encouraged as a possible
salvage procedure following cases of ESE failure®".

As a rule, however, operations for severe ACC should
focus on dealing with the problem at hand, as CBDS can
be removed later. The severity of the local inflammatory
process near the bile duct can mean that LCBDE
would be difficult to perform. A temporary fenestrated
transcystic catheter, inserted via the cystic duct into the
duodenum (antegrade stent) is an option. Should this
be considered, the definite treatment of CBDS would be
postponed until the patient recovers and the catheter
in the duodenum favors the ERCP. Nonetheless, this
approach has not been tested yet prospectively and
for coincidental CBDS that are not actively causing
obstruction; critics have suggested it seems to be over-
treatment, and complications from this technique have
been known to occur.

LAPAROSCOPIC OR OPEN APPROACH

Laparoscopy has significant advantages over open
surgery in managing septic patients. The immune
response and the levels cytokines yielded, which are
associated with systemic inflammatory response severity,
are smaller and influence the dlinical outcomes™®".

Recent systematic reviews and meta-analyses
from the WSES concluded that in the setting of ACC
post-operative morbidity, mortality, and hospital stay
were significantly decreased after LC, as was the
incidence of pneumonia and wound infection. Severe
haemorrhage, bile leakage rates, and/or operative
times were not significantly different between patients
undergoing OC and LC. The group of experts concluded
that cholecystectomy in ACC should be preferably
managed by laparoscopy in the first instance™. Though
other relevant treatment modalities include mini-
cholecystectomy, reduced-port cholecystectomy, single-
port cholecystectomy and robotic cholecystectomy,
these were determined to be neither practical nor cost-
effective in severe cases of ACC.
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Because the surgeon’s commitment is primarily to their
patient and not to the laparoscopy procedure itself,
the operation cannot be performed if the “critical view
of safety” (CVS) is not obtained during cholecystic
pedicle dissection, regardless of the chosen approach
(i.e., laparoscopy vs laparotomy). Failure to identify
the CVS is a strong indication of IOC for the complete
understanding of the biliary anatomy (Figure 4). The
reported incidence of bile duct injury (CBDI) during LC
ranges from 0.16% to 1.5%, and has not decreased
over time. Stefanidis et al*”! studied how often surgeons
resort to the consideration of the CVS during LC and
their results were disappointed. Only 20% of observed
surgeons achieved adequately the CVS during LC; that
is, CVS criterion was not routinely used by majority
of surgeons. Furthermore, one-fourth of those who
claimed to obtain the CVS did so inadequately™”.

Retrograde laparoscopic cholecystectomy (RLC)
or “fundus first” laparoscopic cholecystectomy, a pro-
cedure that sometimes utilizes a liver retractor, does
have a role in cases in which the standard technique (i.e.,
cephalad fundic traction and antegrade dissection) fails
to provide good exposure™. Another emerging strategy
that refrains from the need to convert to opening a
difficult LC and performing a subtotal cholecystectomy
(SCL) is also underway. There is increasing evidence
about the feasibility and safety of this procedure,
which employs a strategy of “calculated retreat is not
defeat™. SCL procedures are nominated “fenestrating”
and “reconstituting” types and are good alternative in
difficult cases. Laparoscopic subtotal cholecystectomy
has its advantages but may require advanced laparo-
scopic skills™.

An alternative approach aimed at preventing bile
duct injury (BDI) is laparoscopic partial cholecystectomy
(LPC). A recent systematic review concluded that,
when a difficult gallbladder is encountered during LC,
LPC is a safe alternative to conversion and closing of
the cystic duct, gallbladder remnant, or both seems
to be preferable™®. Currod et al**"! (2017) conducted
a prospective randomized study comparing three-
dimensional vs two-dimensional imaging for LC and,
despite their small sample, concluded that three-
dimensional approach does not improve the performance
time of LC in experienced hands. Further study is
necessary, however, to verify if it can reduce biliary com-
plicationst**.

TIMING OF SURGICAL TREATMENT

Gurusamy et al*?! (2010) in their meta-analysis com-
pared early laparoscopic cholecystectomy (ELC - 1 wk
of onset of symptoms) X delayed laparoscopic chole-
cystectomy (DLC - at least 6 wk after symptoms free) in
patients with ACC. They concluded that the two groups
presented similar results regarding bile duct injury and
conversion rate, but the hospital stay was shorter by 4
d for ELC and recommend the approach™?.
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Table 1 The choice of antibiotics for treatment of acute

calculous cholecystitis according the WSES proposal in two
different scenarious

Community acquired Health care associated

Infections Drug Infections Drug
situations situations

No severe Amoxicilin No severe  Piperacilin Tazobactan
Sepse ESBL - Clavulanate sepse + Tigecicline + -
No severe Tigecicline Fluconazol
Sepse ESBL +

Severe Piperacilin Severe sepse Piperacilin Tazobactan
Sepse ESBL - Tazobactan + Tigecicline +
Severe Piperacilin Echinocandin
Sepse ESBL +  Tazobactan + or Carbapenen

Tigecicline + + Teiclopanin +

Fluconazole Echinocandin

From: Campaline ef al”!, 2014. WSES. ESBL: Extended spectrum B-lactamase.

Cao et al™*' (2015) in their meta-analyses studied
if ELC is superior to DLC for ACC management. They
showed that ELC group has presented reductions in
mortality, bile duct complications and improvement in
many other parameters analyzed.

Although the procedure should be performed within
the first 72 h, patients still benefit from early surgery
compared to delayed surgery. Therefore, the period of
onset of symptoms should not influence the surgeons’
willingness to perform an ELC. They suggest that ELC is
the standard of care in the treatment of ACC**.,

According to TG13, for patients with grade I disease,
cholecystectomy at an early stage (e.g., within 72 h of
onset of symptoms) is recommended. If non-operative
treatment (antimicrobial therapy) is chosen and no
improvement is observed within 24-48 h, reconsider
ELC first. For patients classified as grade 1I (i.e., they
demonstrate local complications), emergency surgery
must be expedited (via laparotomy or laparoscopy) and
in the absence of adequate facilities, skilled personnel
or technical equipment, patient transfer should be
considered. For patients with grade III and/or those unfit
to undergo an emergency cholecystectomy, gallbladder
drainage may be an attractive alternative. This therapy
is typically complemented with antibiotics and inten-
sive care; an interval cholecystectomy may also be
performed at three months, following improvement in
the patient’s health status'®. However, Amirthalingam
et al*¥ (2016) suggested that these recommendations
are too restrictive, stating instead that patients with
moderate and severe ACC can be managed by ELC
and sometimes, even those that fall into the category
of grade I should be managed using percutaneous
drainage because of potential underlying.

In addition, the 2016 WSES guidelines on ACC
identify two important aspects in the management.
First of all, they conclude that “surgery is superior to
observation of ACC in the clinical outcome and shows
some cost-effectiveness advantages due to the gallstone-
related complications (33% in relapse) and to the high
rate of readmission and surgery in the observation
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group”. Second, they confirm that “cholecystectomy is
the gold standard for treatment of ACC"*.,

ANTIMICROBIAL TREATMENT

The role of therapeutic antibiotics in ACC is controversial,
but seems appropriate in non-operative treatment, which
should be reserved for patients with mild disease'®.
The use of preoperative prophylactic antibiotics is not
suitable for low-risk patients undergoing LC. The main
purpose of starting antibiotics in surgically managed
cases of ACC is to prevent perioperative infectious
complications'*®!, however, according to van Dijk et af*”
in recent systematic review, which assessed its effect in
the course of ACC conclude: They are not effective for
patients undergone to non-operative treatment neither
in those one selected for cholecystectomy.

When antibiotics are indicated, the choice of antimi-
crobial agent is guided by the likely type of pathogen
being targeted, taking into consideration whether it
was acquired in the community or a healthcare setting,
whether it is extended spectrum p-lactamase (ESBL)
producing, the presence of sepsis, as well as the agent’s
pharmacodynamics and pharmacokinetics. Blood cul-
tures are not always positive and many times the pre-
scription is based on empiric approach. As we know,
critically-ill patients need acute care measures and the
intravenous antibiotics administration within the first
hour. Microbiological data take at least 48 h for the
identification of the microorganisms. In addition, the
Hospital based Antibiotic Stewardship Programs should
be involved to provide the most frequent pathogens and
their susceptibility/resistance profiles™®,

The most important pathogens in ACC originate in
the patient’s indigenous flora and include Enterobac-
teriaceae: E. coli and Klebsiella sp, Streptococcus sp,
and anaerobes such as Bacteroides fragilis group. In
these cases, narrower spectrum activity antimicrobials
targeting the previously mentioned pathogens are the
best option. However, in patients with ESBL-producing
Enterobacteriaceae infections, agents against ESBL-
producing bacteria need to be warranted*®!. Campanile
et al' (2014) recommend the use of antibiotics and
antifungal agents in high-risk patients with gangrenous
cholecystitis as their use is tied to lower incidence
of infection at the surgical site and better prognosis.
The Table 1 illustrates more clearly their antimicrobial
recommendations*®.

COMPLICATIONS

Bile leak from a duct of Luschka is more common
than true bile duct injury and occurs in 0.1%-0.5% of
patients after cholecystectomy. Other complications
include peritonitis (0.2%), hemorrhage and surgical
site infection including spaces and organs. Operative
complication rates are comparable between the laparo-
scopic and laparotomic approaches. In addition, there
is less concern for contamination and lower rates of
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wound infection when the gallbladder is taken out in a
retrieval bag during laparoscopic cholecystectomy™®=*,

A recent systematic review assessed the associated
factors linked to the conversion of LC to OC. The
results showed that male patients, age 60-65 years,
sclerotic gallbladder or wall thickness (4-5 mm) and
acute cholecystitis, were significant risk factors for
conversion®™,

WHEN TO PERFORM
CHOLECYSTOSTOMY

Percutaneous cholecystostomy (PC) is an alternative
to emergency cholecystectomy in complicated cases of
high risk patients, however, there are yet no evidences
supporting this claim®*. Gurusamy et a/*® (2013) in
a Cochrane Database systematic review included two
trials with 156 participants. The first trial compared PC
followed by ELC vs DLC (70 participants). The results
showed that the mortality, morbidity and conversion rate
were the same among the two groups™®.

The second trial (86 participants), compared PC vs
conservative treatment (86 participants). Again, the
result of the study showed no difference in the same
parameters®®,

It has been difficult to establish the role of percu-
taneous gallbladder drainage because of the different
existing definitions for the “high-risk patient”***%, In
an attempt to clarify the conflicting evidences, Yeo et
al®” 2017 in a retrospective review, studied 103 aged
patients (median: 80 years), who had undergone PC
procedures. The study results showed that the patients
with higher APACHE 1I scores, higher Charlson index,
delay in diagnosis and carrying out the procedure
had higher in-hospital mortality. On the other, the
absence of these findings was associated with eventual
cholecystectomy®”.,

CONCLUSION

Presented herein is a practical and comprehensive
review of the ACC. This common intra-abdominal
infection can proceed to severe complications due to
its natural history and requires operative treatment.
Surgeons should keep in mind some basic concepts
to allow them to make correct decisions about ideal
operative strategy including timing.

The clinical diagnosis should be based on strictly
criteria and the patient should be stratified according
grade and the possibility of local and systemic compli-
cations. Laparoscopy is the suggested first approach
for cholecystectomy guaranteeing significant advan-
tages over open surgery. In select cases, percutaneous
cholecystostomy may be used as a lifesaving manoeuvre.
In addition, the possibility of choledocholithiasis should be
kept in mind and its therapeutic alternatives considered.
Finally, to recognize the basic principles that guide
the antimicrobial use for prophylactic and therapeutic
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proposes.
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