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Terminology, Etiology and Epidemiology
• Definition
• – Acute inflammatory disease of gallbladder, often attributable to
gallstones, but many factors such as ischemia, motility disorders,
direct chemical injury, infections by microorganism, protozoon and
parasites, collagen disease, and allergic reaction are also involved

Pathophysiology
• Gallstones are the cause of acute cholecystitis in majority of cases
• – Involves physical obstruction at neck or in cystic duct by gallstone
• – Leading to increased pressure in GB
• – Determined by degree of obstruction and duration of obstruction
• ■ i.e. partial and short duration - biliary colic
• ■ Complete and long duration -Acute cholecystitis
• ■ If early treatment not given - Severe disease and risk of complications

Pathological Classification
1 Acalculous Cholecystitis

Acute cholecystitis wtihout cholecystoithiasis

2 Acute cholecystitis wtihout
cholecystoithiasis

Cholecystitis with xanthogranulomatous thickening of GB wall and raised GB
pressure due to stones with rupture of Rokitansky-Aschoff sinuses.

• Leakage and entry of bile into GB wall, ingested by histiocytes to form
granulomas containing foamy histiocytes
3 Emphysematous Cholecystitis

Air inGB wall due to gas-forming anaerobes including Clostridium perfringens
• Often seen in diabetes and likely to progress to sepsis and gangrenous
cholecystitis

4 Torsion of GB

INHERITED FACTORS: floating GB
ACQURIED FACTORS: splanchoptosis, senile humpback, scoliosis, weight loss
PHYSICAL FACTORS: sudden change in intraperitoneal pressure, sudden
change of body position, pendulum-like movement in anteflexion position,
hyperperistalsis of organs near GB, defecation, and blow to abdomen

Advanced forms of and the type of complications
of acute cholecystitis
Perforation of gallbladder

Due to acute cholecystitis, injury or tumors
• Most frequently due to ischemia and necrosis of GB wall

Biliary Peritonitis

Due to cholecystitis-inducedGB perforation, trauma, and
detached catheter during biliary drainage and incomplete
suture after biliary operation

Pericholecystitic abscess

Perforation of GB covered by surrounding tissue along with
formation of abscesses around GB

Biliary fistula

Between GB and duodenum following an episode of acute
cholecystitis
• Due to large stone eroding through GB wall into
duodenum
• Can also cause gallstone ileus (mechanical obstruction by
stone at ileocecal valve)

Incidence
• Around 10 % of general population have gallstones
• – 20-40 % of asymptomatic gallstone have risk for developing some
type of S/S. (1-3 % annually)
• – 1-2 % asymptomatic and 1-3 % mild symptomatic gallstones
annually present with severe symptoms or complications (acute
cholecystitis/cholangitis/ pancreatitis and severe jaundice)

Etiology
– 90-95 % gallstones
– 3.7 – 14 % acalculous cholecysytitis
MECHANISM

Gallstone

Cystic duct
obstruction

bile stasis

activation of
inflammatory
mediators and
mucosal injuries

Risk Factors
• “4Fs” ( forties, female, fat, fair) and “5Fs” ( 4Fs + fecund or fertile)
associated with lithogenesis in GB but no established association with
acute cholecystitis except obesity
• – Drugs: Hormone replacement therapy (2X), thiazides?, Hepatic
artery chemotherapy, statins (protective)
• – AIDS (AIDS cholangiopathy and acute acalculous cholecystitis)
• – Parenteral Nutrition, thermal burn, infection, surgery, trauma, long
term ICU stay

Diagnostic criteria
TG18/TG13 diagnostic criteria for acute cholecystitis
A. Local signs of inflammation etc.

(1)Murphy’s sign,
(2) RUQ mass/pain/tenderness

B. Systemic signs of inflammation
etc.

(1)Fever,
(2) elevated CRP,
(3) elevated WBC count

C. Imaging findings

Imaging findings characteristic of
acute cholecystitis

Suspected diagnosis:

one item in A + one item in B

Definite diagnosis:

one item in A + one item in B + C

Most typical clinical sign of acute cholecystitis is abdominal pain ( RHC or epigastric) 72-93 %
■ Followed in frequency by nausea and vomiting
■ Fever >38C only in 30 % cases
■ Muscular defense (guarding) in 50 % cases
■ Palpable tumors, rebound tenderness, stiffness (rigidity) are rare

WBC >10000
CRP > 1mg/dl
• Prolactin
• Few studies have addressed procalcitonin (PCT) in acute cholecystitis, and at
present its value cannot be assessed.
• PCT for the diagnosis and severity grading of sepsis have been published a
meta-analysis has found that inconsistencies in study design mean that it is
not helpful in distinguishing between sepsis and non-sepsis
Uzzan B, Cohen R, Nicolas P, Cucherat M, Perret GY. Procalcitonin as a diagnostic test for sepsis in critically ill adults and after surgery or trauma: a systematic review and meta-analysis.
Crit Care Med. 2006;34:1996–2003.

Wacker C, Prkno A, Brunkhorst FM, Schlattmann P. Procalcitonin as a diagnostic marker for sepsis: a systematic review and meta-analysis. Lancet Infect Dis. 2013;13:426–35.
Tang BM, Eslick GD, Craig JC, McLean AS. Accuracy of procalcitonin for sepsis diagnosis in critically ill patients: systematic review and meta-analysis. Lancet Infect Dis. 2007;7:210–17.

. Imaging findings
• Ultrasonography
• US and its diagnostic yield vary in different studies, its low invasiveness,
widespread availability, ease of use, and cost-effectiveness make it recommended
as the first-choice imaging method for the morphological diagnosis of acute
cholecystitis
US finding
• US has 81% sensitivity and 83% specificity
Thickning of gall bladder wall
>5mm
GB enlargement
Debries , echo, flaps
Murphy”s sign
Gas imaging
Pericholecystic fluid

Colour Doppler:
• In terms of the underlying principles, the evaluation of blood flow by
Doppler sonography is strongly affected by factors such as device
performance and the patient’s body type, which makes quantification
difficult, and the designation of standard levels for use in diagnosis is
therefore inappropriate
MRI/MRCP
• useful for diagnosing acute cholecystitis. It is recommended if
abdominal US does not provide a definitive diagnosis
CT scan
• Emphysematous cholecystitis
• gangrenous cholecystitis
• Abscess formation

Differential Diagnosis
•
•
•
•
•
•
•
•
•

Gastric and Duodenal ulcer
Hepatitis
Pancreatitis
GB cancer
Hepatic abscess
Fitz-Hugh-Curtis syndrome
Right lower lobar pneumonia
Angina pectoris/MI
UTI

TG18/TG13 severity grading for acute cholecystitis
Grade III
(severe)
acute cholecystitis

“Grade III” acute cholecystitis is associated with dysfunction of any one of the following
organs/systems:
1. Cardiovascular dysfunction: hypotension requiring treatment with dopamine ≥5 lg/kg per
min, or any dose of norepinephrine
2. Neurological dysfunction: decreased level of consciousness
3. Respiratory dysfunction: PaO2/FiO2 ratio <300
4. Renal dysfunction: oliguria, creatinine >2.0 mg/dl
5. Hepatic dysfunction: PT-INR >1.5
6. Hematological dysfunction: platelet count <100,000/mm3

Grade II
(moderate)
acute cholecystitis

“Grade II” acute cholecystitis is associated with any one of the following conditions:
1. Elevated WBC count (>18,000/mm3)
2. Palpable tender mass in the right upper abdominal quadrant
3. Duration of complaints >72 hr
4. Marked local inflammation (gangrenous cholecystitis, pericholecystic abscess, hepatic
abscess, biliary peritonitis, emphysematous cholecystitis)

Grade I
(mild)
acute cholecystitis

“Grade I” acute cholecystitis does not meet the criteria of “Grade III” or “Grade II” acute
cholecystitis.
It can also be defined as acute cholecystitis in a healthy patient with no organ dysfunction and
mild inflammatory changes in the gallbladder, making cholecystectomy a safe and low-risk
operative procedure

Relationship between severity and 30-day overall mortality
Severity grading

30-day
mortality

Grade I
n = 1,339

Grade II
n = 1,702

Grade III
n = 680

P-value

15 (1.1%)

13 (0.8%)

37 (5.4%)

<0.001

Cited from Yokoe et al

Complications (morbidities)
References Year
Cheng [44]
2014
Wright [10]
2015
Ambe [13]
2015

n
103
445
138

Grade I
3/31 (9.7%)
4/137 (2.9%)
7/79 (8.9%)

Grade II
7/25 (28.0%)
6/191 (3.1%)
5/33 (15.2%)

Grade III
9/20 (45.0%)
13/117 (11.1%)
12/26 (46.2%)

P-value
<0.05
0.003
0.01

Charlson comorbidity index
Assigned weights for diseases

Conditions

1

Myocardial infarction

1

Congestive heart failure

1

Peripheral vascular disease

1

Cerebrovascular disease

1

Dementia

1

Chronic pulmonary disease

1

Connective tissue disease

1

Peptic ulcer disease

1

Mild liver disease

1

Diabetes mellitus (uncomplicated)

2

Hemiplegia

2

Moderate or severe chronic kidney disease

2

Diabetes mellitus with end-organ damage

2

Any solid tumor

2

Leukemia

2

Malignant lymphoma

3

Moderate or severe liver disease

6

Metastatic solid tumor

6

Acquired immune deficiency syndrome (AIDS)

American Society of Anesthesiologists physical status classification system (ASA-PS)
ASA-PS
Definition
classification

Examples, including, but not limited to:

ASA I

A normal healthy patient

Healthy, non-smoking, no or minimal alcohol use

ASA II

A patient with mild systemic disease

Mild diseases only without substantive functional limitations.
Examples include (but not limited to): current smoker, social alcohol drinker, pregnancy, obesity (30 <
BMI < 40), well-controlled DM/HTN, mild lung disease

ASA III

A patient with severe systemic disease

Substantive functional limitations; one or more moderate to severe diseases.
Examples include (but not limited to): poorly controlled DM or HTN, COPD, morbid obesity (BMI ≥40),
active hepatitis, alcohol dependence or abuse, implanted pacemaker, moderate reduction of ejection
fraction, ESRD undergoing regularly scheduled dialysis, premature infant PCA <60 weeks, history (>3
months) of MI, CVA, TIA, or CAD/stents

ASA IV

A patient with severe systemic
disease that is a constant threat to life

Examples include (but not limited to): recent (<3 months) MI, CVA, TIA, or CAD/stents, ongoing
cardiac ischemia or severe valve dysfunction, severe reduction of ejection fraction, sepsis, DIC, ARD
or ESRD not undergoing regularly scheduled dialysis

ASA V

A moribund patient who is not
expected to survive without the operation

Examples include (but not limited to): ruptured abdominal/thoracic aneurysm, massive trauma,
intracranial bleed with mass effect, ischemic bowel in the face of significant cardiac pathology or
multiple organ/system dysfunction

ASA VI

A declared brain-dead patient whose
organs are being removed for donor
purposes

Initial medical management
•
•
•
•
•
•
•
•
•

■ Initial medical treatment while considering for surgery and ER drainage
– Nill By Mouth
– IV hydration and electrolytes correction
– Antimicrobial
– Analgesic
– Respiratory and hemodynamic monitoring
■ Appropriate organ support in severe acute cholecystitis
– Artificial respiration, intubation and vasopressors
– along with ER drainage/cholecystectomy

TG18 flowchart for the management of acutecholecystitis
Grade I

λ, CCI 5 or less and/or ASA class II or less (low risk);
µ, CCI 6 or greater and/or ASA class III or greater (not low risk);
▵, in case of serious operative difficulty, bail‐out procedures including conversion should be used.
ASA‐PS American Society of Anesthesiologists physical status.

TG18 flowchart for the management of acute cholecystitis
Grade II

α, antibiotics and general supportive care successful;
ϕ, antibiotics and general supportive care fail to control inflammation;
λ, CCI 5 or less and/or ASA‐PS class II or less (low risk);
µ, CCI 6 or greater and/or ASA‐PS class III or greater (not low risk);
※, performance of a blood culture should be taken into consideration before initiation of administration of
antibiotics;
†, a bile culture should be performed during GB drainage;
▵, in case of serious operative difficulty, bail‐out procedures including conversion should be used.

TG18 flowchart for the management of acute cholecystitis
Grade III

※, performance of a blood culture should be taken into consideration before initiation of administration of antibiotics;
#, negative predictive factors: jaundice (TBil ≥2), neurological dysfunction, respiratory dysfunction;
Φ, FOSF: favorable organ system failure = cardiovascular or renal organ system failure which is rapidly reversible after
admission and before early LC in AC;
*, in cases of Grade III, CCI (Charlson comorbidity index) 4 or greater, ASA‐PS 3 or greater are high risk;
†, a bile culture should be performed during GB drainage;
Ψ, advanced center = intensive care and advanced laparoscopic techniques are available;
▵, in case of serious operative difficulty, bail‐out procedures including conversion should be used.

TG13/ TG18 recommends laparoscopic
cholecystectomy over open cholecystectomy
• Grade 1- laparoscopic cholecystectomy
• Grade 2- early laparoscopic cholecystectomy, after stabilisation
• Grade 3- laparoscopic cholecystectomy preferred over open
cholecystectomy, with consideration of biliary drainage.

Timing of surgery
• Surgery is better within 72 hr of onset of symptoms
• Early surgery - < 72 hrs < 1wk
• Delayed surgery- > 6 wks

Indicators of surgical difficulty in laparoscopic
cholecystectomy for acute cholecystitis
• Severe inflammation of the GB and its surroundings

• identified body mass index
• non-visualized GB on preoperative cholangiography
• Cystic duct length

• stones in the GB neck
• Duration of elevated C-reactive protein
• male sex,
• elevated white blood cell count,
• low albumin,
• high bilirubin,
• fluid retention around the GB,
• Diabetes
• GB wall
• thickening (>4 to 5 mm) on ultrasound

• operating time

Risk factors associated with prolonged operative
time and open conversion
Prolonged operative time
Gallbladder wall thickening

Conversion
Gallbladder wall > 4–5 mm on preoperative
ultrasound
Incarcerated stones in the gallbladder neck Age >60 or 65 years
Duration of elevated C-reactive protein
Male gender
Non-visualized gallbladder on preoperative Acute cholecystitis (TG13 grade II/III)
cholangiography
Body temperature
Contracted gallbladder on ultrasound
Abscess formation
Previous abdominal surgery
BMI
BMI
ASA score

Alternatives to difficult laparoscopic cholecystectomy for
acute cholecystitis

(a) subtotal cholecystectomy;
(b) fenestrating (the GB is opened and the cystic duct is closed from inside);
(c) reconstituting (closure of the remnant GB wall);
(d) fundus first

Intraoperative findings
A. Factors related to inflammation of the gallbladder
(a) Appearance around the gallbladder
1. Fibrotic adhesions around the gallbladder due to inflammation
2. Partial scarring adhesions around the gallbladder
3. Diffuse scarring adhesions around the gallbladder
(b) Appearance of the Calot's triangle area
4. Sparse fibrotic change in the Calot's triangle area
5. Dense fibrotic change but no scarring in the Calot's triangle area
6. Partial scarring in the Calot's triangle area
7. Diffuse scarring in the Calot's triangle area
(c) Appearance of the gallbladder bed
8. Sparse fibrotic change in the gallbladder bed
9. Dense fibrotic change but no scarring in the gallbladder bed
10. Partial scarring in the gallbladder bed
11. Diffuse scarring in the gallbladder bed (includes atrophic gallbladder with no lumen due to severe contraction)
(d) Additional findings of the gallbladder and its surroundings
12. Edematous change around the gallbladder/in the Calot's triangle area/in the gallbladder bed

Score

13. Easy bleeding at dissection around the gallbladder/in the Calot's triangle area/in the gallbladder bed
14. Necrotic changes around the gallbladder/in the Calot's triangle area/in the gallbladder bed

3
4

15. Non‐iatrogenic, perforated gallbladder wall and/or abscess formation towards the abdominal cavity noted during adhesiolysis around the gallbladder

3

16. Abscess formation towards the liver parenchyma
17. Cholecysto‐enteric fistula
18. Cholecysto‐choledochal fistula (included in the expanded classification of Mirizzi syndrome)
19. Impacted gallstone in the confluence of the cystic, common hepatic, and common bile duct (included in the expanded classification of Mirizzi syndrome)

4
5
6
5

B. Intra‐abdominal factors unrelated to inflammation
20. Excessive visceral fat
21. Inversion of the gallbladder in the gallbladder bed due to liver cirrhosis

2
4

22. Collateral vein formation due to liver cirrhosis
23. Non‐inflammatory (physiological) adhesion around the gallbladder
24. Anomalous bile duct
25. Gallbladder neck mounting on the common bile duct

4
1
4
3

2
2
4
2
3
4
5
1
2
3
4
1

Delphi process
and graded the
25
intraoperative
findings using
the
seven‐stage
scale ranging
from 0 to 6
0: easiest,
6: most difficult

Safe steps in laparoscopic cholecystectomy for
acute cholecystitis
• The Society of American Gastrointestinal and Endoscopic Surgeons in
1993, AC was described as a relative contraindication for LC
• A bail-out procedure should be chosen if, when the Calot’s triangle is
appropriately retracted and used as a landmark, a critical view of
safety (CVS) cannot be achieved because of the presence of
nondissectable scarring or severe fibrosis.

safe steps in LC for AC
• Step 1: If a distended GB interferes with the field of view, it should be
decompressed by needle aspiration

Step 2: Effective retraction of the GB to
develop a
plane in the Calot’s triangle area and identify
its
boundaries (countertraction)

Step 3: Starting dissection from the posterior leaf
of the peritoneum covering the neck of the GB
and exposing the GB surface above Rouviere’s
sulcus

Step 4: Maintaining the plane of dissection on
the GB surface throughout LC

Step 5: Dissecting the lower part of the GB bed (at
least one-third) to obtain the critical view of
safety(CVS)
CVS- critical view of safety

Retrocystic triangle is cleared of
fat and fundus tissue

Lower 1/3 of GB separated
from liver to expose cystic plate

Only 2 structure should seen
entering the GB

Step 6: Creating the critical view of safety

Reasons for conversion identified in eight studies
Schafer et al.

Simopoulos
et al.

Yetkin et al.

Dominguez et al. Fuks et al.

Cwik et al.

Wevers et al.

Oymaci et al.

Sample size

159

272

108

703

108

542

261

165

Conversion rate (%)

27.6

18.3

17.6

13.8

22.0

24.0

24.0

27.9

Reasons for conversion

n (%)

n (%)

n (%)

n (%)

n (%)

n (%)

n (%)

n (%)

Severe inflammation

38 (86.4)

70 (74.5)

15 (78.9)

90 (92.8)

21 (87.5)

109 (83.8)

54 (87.1)

42 (91.3)

Hemorrhage

1 (2.3)

3 (3.2)

4 (21.1)

4 (4.1)

2 (8.3)

11 (8.5)

5 (8.1)

3 (6.5)

Suspected bile duct injury

–

2 (2.1)

3 (3.1)

1 (4.2)

3 (2.3)

2 (3.2)

1 (2.2)

Concern for malignancy

–

2 (2.1)

–

–

–

–

1 (1.6)

–

Need for bile duct
exploration

1 (2.3)

–

–

–

–

7 (5.4)

–

–

Inability to create
pneumoperitoneum

–

9 (9.6)

–

–

–

–

–

–

Choledochoduodenal
fistula

–

6 (6.4)

–

–

–

–

–

–

Spilled stone

–

2 (2.1)

–

–

–

–

–

–

Perforation of transverse
colon

2 (4.5)

–

–

–

–

–

–

–

Atrial fibrillation

1 (2.3)

–

–

–

–

–

–

–

Hypercapnia

1 (2.3)

–

–

–

–

–

–

–

Proposal for avoiding vasculo‐biliary injury based on the Delphi Consensus (2017
How to prevent?

Effective retraction of the gallbladder to develop a plane in the Calot's
triangle area and identify its boundaries (countertraction)
Creating the critical view of safety
For persistent hemorrhage, achieving hemostasis primarily by
compression and avoiding excessive use of electrocautery or clipping

When to stop?

Severe fibrosis and scarring in Calot's triangle due to inflammation
Impacted gallstone in the confluence of the cystic, common hepatic, and
common bile duct (included in the expanded classification of Mirizzi
syndrome)

Where to stop?

Critical view of safety
Calot's triangle area

What are the alternative (bailout
procedure)?

Open conversion
Subtotal (partial) cholecystectomy
Fundus first (dome down)
Cholecystostomy (drainage only)

Criteria for transfer to an “advanced center”
Severe acute cholecystitis (Grade III)

When a patient meets certain conditions defined by the AC flowchart, Lap‐C can be
performed only by an expert laparoscopic surgeon at a specialized center that provides
intensive care. Otherwise, transfer to advanced facilities should be considered
Moderate acute cholecystitis (Grade II)
Patients should be treated at centers that can provide emergent drainage of the
gallbladder or early Lap‐C. Otherwise, transfer to advanced facilities should be
considered
Mild acute cholecystitis (Grade I)
In the case of patients whose operation is delayed because of existing serious
comorbidity transfer to advanced facilities that can provide emergent drainage of the
gallbladder or early Lap‐C should be considered

GB drainage
Drainage
Percutaneous
transhepatic
Aspiration

Gb drainage

Endoscopic
tanspapilary

Endoscopic
Ultrasound
(EUS)-guided

Naso(-biliary)
GB drainage
(ENGBD)
GB stenting
(EGBS)

Naso(-biliary)
GB drainage
GB stenting

Antimicrobial therapy for acute cholecystitis
Common microorganisms isolated from bile cultures among patients with acute
biliary infections (endorsed from the Tokyo Guidelines 2013
Isolated microorganisms from bile cultures

Proportions of isolated organisms (%)

Gram‐negative organisms
Escherichia coli

31–44

Klebsiella spp.

9–20

Pseudomonas spp.

0.5–19

Enterobacter spp.

5–9

Acinetobacter spp.

–

Citrobacter spp.

–

Gram‐positive organisms
Enterococcus spp.

3–34

Streptococcus spp.

2–10

Staphylococcus spp.

0a

Anaerobes

4–20

Others

–

Common isolates from patients with bacteremic biliary tract infections (endorsed
from the Tokyo Guidelines 2013
Isolated microorganisms from blood cultures

Bacteremic biliary tract infections
Community‐acquired infectionsa

Healthcare‐associated infectionsb

Proportions of isolates (%)

Proportions of isolates (%)

Escherichia coli

35–62

23

Klebsiella spp.

12–28

16

Pseudomonas spp.

4–14

17

Enterobacter spp.

2–7

7

Acinetobacter spp.

3

7

Citrobacter spp.

2–6

5

Enterococcus spp.

10–23

20

Streptococcus spp.

6–9

5

Staphylococcus spp.

2

4

Anaerobes

1

2

Others

17

11

Gram‐negative organisms

Gram‐positive organisms

Antimicrobial recommendations for acute biliary infections
Severity

Community‐acquired biliary infections

Healthcare‐associated biliary
infectionsa

Grade I

Grade II

Grade IIIa

Antimicrobial agents

Cholangitis and cholecystitis

Cholangitis and cholecystitis

Cholangitis and cholecystitis

Healthcare‐associated cholangitis
and cholecystitis

Penicillin‐based therapy

Ampicillin/sulbactamb is not
recommended if >20% resistance
rate.

Piperacillin/tazobactam

Piperacillin/tazobactam

Piperacillin/tazobactam

Cephalosporin‐based therapy

Cefazolin,c
or Cefotiam,c
or Cefuroxime,c
or Ceftriaxone,
or Cefotaxime
± Metronidazoled
Cefmetazole,c Cefoxitin,c
Flomoxef,cCefoperazone/sulbactam

Ceftriaxone,
or Cefotaxime,
or Cefepime,
or Cefozopran,
or Ceftazidime
± Metronidazoled
Cefoperazone/sulbactam

Cefepime,
or Ceftazidime,
or Cefozopran
± Metronidazoled

Cefepime,
or Ceftazidime,
or Cefozopran
± Metronidazoled

Carbapenem‐based therapy

Ertapenem

Ertapenem

Imipenem/cilastatin, Meropenem,
Doripenem, Ertapenem

Imipenem/cilastatin, Meropenem,
Doripenem, Ertapenem

Monobactam‐based therapy

–

–

Aztreonam ± Metronidazoled

Aztreonam ± Metronidazoled

Fluoroquinolone‐based therapye

Ciprofloxacin, Levofloxacin,
Pazufloxacin ± Metronidazoled
Moxifloxacin

Ciprofloxacin, Levofloxacin,
Pazufloxacin ± Metronidazoled
Moxifloxacin

–

–

•a Vancomycin is recommended to cover Enterococcus spp. for grade III community‐acquired acute cholangitis and cholecystitis, and healthcare‐associated acute biliary
infections. Linezolid or daptomycin is recommended if vancomycin‐resistant Enterococcus (VRE) is known to be colonizing the patient, if previous treatment included
vancomycin, and/or if the organism is common in the community
•b Ampicillin/sulbactam has little activity left against Escherichia coli. It is removed from the North American guidelines
•c Local antimicrobial susceptibility patterns (antibiogram) should be considered for use
•d Anti‐anaerobic therapy, including use of metronidazole, tinidazole, or clindamycin, is warranted if a biliary‐enteric anastomosis is present. The carbapenems,
piperacillin/tazobactam, ampicillin/sulbactam, cefmetazole, cefoxitin, flomoxef, and cefoperazone/sulbactam have sufficient anti‐anaerobic activity for this situation
•e Fluoroquinolones use is recommended if the susceptibility of cultured isolates is known or for patients with β‐lactam allergies. Many extended‐spectrum β‐lactamase
(ESBL)‐producing Gram‐negative isolates are fluoroquinolone resistant

Representative oral antimicrobial agents for community‐acquired and
healthcare‐associated acute cholecystitis
Antimicrobial class

Antimicrobial agents

Penicillins

Amoxicillin/clavulanic acid

Cephalosporins

Cephalexin
± Metronidazolea

Fluoroquinolones

Ciprofloxacin
or Levofloxacin
± Metronidazolea
Moxifloxacin

•a Anti‐anaerobic therapy, including use of metronidazole, tinidazole, or clindamycin, is warranted if
a biliary‐enteric anastomosis is present

Recommended duration of antimicrobial therapy
Healthcare‐associated
biliary infections

Community‐acquired biliary infections
Severity and diagnosis Grade I and II cholecystitis Grade I and II
cholangitis

Duration of therapy

Antimicrobial therapy can
be discontinued within 24
h after cholecystectomy is
performed.

Specific conditions for Perforation,
extended therapy
emphysematous changes,
and necrosis of
gallbladder are noted
during cholecystectomy,
duration of 4–7 days is
recommended.

Grade III cholangitis
and cholecystitis

Grade I, II, III
healthcare‐associated
cholangitis and
cholecystitis
Once source of infection is controlled,
If bacteremia with
duration of 4–7 days is recommended. If
Gram‐positive cocci
bacteremia with Gram‐positive cocci such
suchas Enterococcus s
as Enterococcus spp., Streptococcus spp. is
pp., Streptococcus spp
present, duration of minimum 2 weeks is
. is present, duration
recommended.
of minimum 2 weeks
is recommended.
Residual stones or obstruction of the bile tract are present, treatment
should be continued until these anatomic problems are resolved. If
liver abscess is present, treatment should be continued until clinical,
biochemical and radiological follow‐up demonstrates complete
resolution of the abscess.

Acute cholecystitis bundle checklist
✓ Repeat the diagnosis every 6–12 h.
✓ Perform diagnostic imaging: US, followed by CT and HIDA scan.
✓ Assess severity at diagnosis and within 24 h after diagnosis; repeat severity assessment every 24 h and
evaluate surgical risk.

✓ Immediately initiate antibiotic administration and general supportive care.
✓ Grade I (mild): perform laparoscopic cholecystectomy (Lap-C) at an early stage within 7 days (within 72 h is
better) of onset of symptoms.

✓ Conservative treatment for Grade I (mild): if condition is worsening or no improvement is observed within 24
h, reconsider early Lap-C if fewer than 7 days since symptom onset or biliary drainage (cholecystostomy).

✓ Grade II (moderate): perform urgent/early Lap-C if patient performance status is good and advanced Lap-C
technique is available. If not, urgent/early biliary drainage or delayed/elective Lap-C can be selected.

✓ Grade III (severe): perform urgent/early biliary drainage in patients with high surgical risk. If there are neither
negative predictive factors nor FOSF and the patient has a good PS, early Lap-C at an advanced center can be
chosen.

✓ Grade II (moderate) and III (severe): culture blood or bile or both.
✓ Consider transferring the patient to advanced facilities if urgent/emergency Lap-C, biliary drainage, and
intensive care are not available.

Thank you

