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ABSTRACT

Background: Emphysematous cholecystitis (EC) is a rare, fulminant variant of acute cho-
lecystitis caused by gas-forming organisms in the setting of gallbladder ischemia and im-
paired mucosal defenses. It typically affects elderly diabetic men and carries a high mor-
tality rate, particularly when associated with Clostridium perfringens. Although urgent
cholecystectomy is considered the standard of care, emerging evidence suggests that ear-
ly-stage EC may occasionally be managed non-operatively in carefully selected high-risk
patients.

Case Presentation: A 79-year-old non-diabetic male with coronary artery disease, prior
cerebrovascular accident, acute kidney injury, and hyperlipidemia presented with right
upper quadrant pain and nausea. Laboratory studies revealed leukocytosis, markedly
elevated CRP, and impaired renal function. Contrast-enhanced CT demonstrated Type I
emphysematous cholecystitis with intraluminal gas but no mural involvement, pericho-
lecystic extension, gallstones, or perforation. Due to his high surgical risk, the patient was
treated conservatively with IV piperacillin—tazobactam, fluid resuscitation, and close he-
modynamic monitoring. On day two, he developed hypotension, oliguria, and rising in-
flammatory markers, prompting escalation to meropenem. Following antibiotic adjust-
ment, he exhibited continuous clinical and biochemical improvement, with normalization
of renal function and resolution of inflammatory markers. Repeat imaging confirmed
complete resolution, and the patient was discharged on day ten in stable condition.

Conclusion: This case demonstrates that early-stage emphysematous cholecystitis may
be successfully managed with antibiotics alone in non-diabetic patients with significant
vascular comorbidities when prompt diagnosis, close monitoring, and appropriate anti-
microbial escalation are ensured. Early CT imaging and individualized, stage-based deci-
sion-making are essential to avoid progression to gangrene, perforation, or sepsis, partic-
ularly in high-risk patients and resource-limited environments.

Keywords: Emphysematous cholecystitis, Acalculous cholecystitis, Conservative manage-
ment, Acute cholecystitis

Introduction

Emphysematous cholecystitis is a rare but
fulminant variant of acute cholecystitis
characterized by the presence of gas within
the gallbladder lumen, wall, or surrounding
tissues.’? Unlike uncomplicated calculous
cholecystitis, emphysematous cholecysti-
tis arises from infection with gas-forming
organisms—most commonly Clostridium
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perfringens, Escherichia coli, Klebsiella
spp., or anaerobic pathogens—and is driven
by a combination of gallbladder ischemia,
impaired mucosal defenses, and rapid bac-
terial proliferation.’** Although EC rep-
resents only about 1% of acute cholecystitis,
mortality ranges from 15%-25%, with even
higher rates in fulminant Clostridial infec-
tions.3¢7
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Classically, emphysematous cholecystitis affects elderly diabet-
ic men with vasculopathy; however, recent reports demonstrate
that the condition may occur even in the absence of diabetes
when alternative mechanisms—such as diffuse atherosclerosis,
immunosuppression, dehydration, or microvascular injury—
compromise gallbladder perfusion.'?8% Early cross-sectional
imaging is critical, as emphysematous cholecystitis may ini-
tially mimic uncomplicated cholecystitis, and delayed recogni-
tion contributes significantly to its lethality.>>¢”

Prompt diagnosis is critical, as the condition can evolve rap-
idly into gangrene, perforation, retroperitoneal gas spread, or
fulminant septic shock.>#2%* Although urgent cholecystectomy
remains the standard of care, the expanding body of literature
includes rare but compelling examples of successful conserva-
tive management in carefully selected patients without perito-
nitis, perforation, abscess, or hemodynamic instability.-11516

We report a rare case of acalculous, early-stage emphysematous
cholecystitis in a non-diabetic elderly male with vascular co-
morbidities, managed successfully with antibiotics alone in a
resource-limited rural hospital, underscoring the importance
of early imaging and tailored clinical decision-making.

Case Presentation

A 79-year-old male presented with a two-day history of acute
right upper quadrant pain and nausea. His medical history was
notable for coronary artery disease, a prior cerebrovascular ac-
cident, acute renal failure, and hyperlipidemia. Importantly, he
had no history of diabetes mellitus—a key risk factor in most
reported cases—nor any previous biliary interventions.

On presentation, he was afebrile, hemodynamically stable, and
exhibited no features of systemic sepsis. Physical examination
revealed localized right upper quadrant tenderness without
guarding or rebound.

Laboratory investigations demonstrated leukocytosis and a
markedly elevated C-reactive protein (CRP) of 269 mg/L. Liver
enzymes and bilirubin were mildly elevated. Serum creatinine
was increased to 1.63 mg/dL, accompanied by reduced urine
output, consistent with acute kidney injury.

Contrast-enhanced abdominal CT revealed marked gallbladder
wall thickening, intraluminal gas, pericholecystic heterogene-
ity without pericholecystic air, abscess, or perforation (Figure
1).

Given the absence of peritonitis and the patient’s extremely
high surgical risk profile, a conservative strategy was selected.
Intravenous piperacillin—tazobactam was started, along with
isotonic fluids, renal support, and close monitoring.

On hospitalization day two, the patient deteriorated with hypo-
tension, reduced urine output, and a further increase in inflam-
matory markers (CRP 328 mg/L), raising concern for evolving
sepsis. Due to the rural setting, blood or bile cultures could
not be obtained, but antimicrobial therapy was escalated to IV
meropenem, hydration was intensified, and supportive mea-
sures were reinforced. The decision was made as a case-specific
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Figure 1. Contrast-enhanced CT of the abdomen. The arrow indicates intraluminal

gas within the gallbladder, characteristic of Type I emphysematous cholecystitis,

without evidence of wall disruption or perforation.

decision to cover potential resistant anaerobic or Gram-nega-
tive pathogens in a deteriorating patient.

Following the antibiotic change, the patient demonstrated con-
tinuous clinical improvement: abdominal pain subsided, urine
output normalized, and inflammatory markers steadily de-
clined. Renal function and bilirubin levels returned to baseline.
Serial ultrasonography confirmed the absence of fluid collec-
tions or wall defects. Ursodeoxycholic acid was initiated to sup-
port biliary physiology and prevent biliary stasis/sludge during
the recovery phase, a strategy selected based on the patient’s
acalculous presentation and high risk of recurrence.

By day ten, CRP had decreased to 14 mg/L, and serum creatinine
normalized to 1.19 mg/dL. The patient was asymptomatic, afe-
brile, tolerating oral intake, and was discharged after complet-
ing the antibiotic regimen. Follow-up imaging demonstrated
complete resolution of emphysematous changes.

Informed consent was obtained from the patient for hospital-
ization, medical treatment, and the anonymous publication of
the clinical details and associated imaging for scientific pur-
poses.

Discussion

Emphysematous cholecystitis accounts for approximately 1%
of all cases of acute cholecystitis but carries disproportionate-
ly high morbidity and mortality due to its rapid progression,
vascular compromise, and the virulence of gas-forming organ-
isms.!? Diabetes mellitus remains the most frequently reported
predisposing factor; however, the literature consistently em-
phasizes the contribution of generalized vascular insufficiency,
atherosclerotic disease, renal dysfunction, immunosuppres-
sion, and transient hemodynamic insults such as dehydration
or systemic hypoperfusion.!#4%¢ In this context, EC should
be understood as the result of an ischemic—infectious cascade
rather than a purely metabolic complication of diabetes.

Radiologically, EC has been categorized according to the dis-
tribution of gas within the gallbladder and surrounding struc-
tures.>® A commonly used classification divides EC into three
types; Type I as the gas is confined to the gallbladder lumen,
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type II as the gas as within the gallbladder wall (intramural
gas) and type IlI as the gas is extending into the pericholecystic
tissues, biliary ducts, or adjacent spaces.>" This classification
carries both diagnostic and therapeutic implications, as Types
II and IIT are more often associated with gangrene, perforation,
abscess formation, and systemic sepsis, frequently requiring
urgent surgical intervention.> In our case, contrast-enhanced
CT demonstrated intraluminal gas without mural or pericho-
lecystic gas, corresponding to Type I emphysematous chole-
cystitis. There was no evidence of gallstones, pneumobilia,
perforation, or abscess, and no diffuse peritonitis on clinical
examination. This early, localized stage of disease likely pro-
vided a narrow therapeutic window in which conservative
management could be attempted.

Although diabetes is considered the hallmark comorbidity in
EC, our patient was non-diabetic, highlighting that diabetic
status is neither necessary nor sufficient for the development
of this entity. Instead, he had extensive atherosclerotic car-
diovascular disease, prior cerebrovascular events, and acute
kidney injury, all of which suggest a global microvascular and
macrovascular compromise. Ischemic damage to the gallblad-
der wall is believed to facilitate mucosal breakdown, bacterial
translocation, and the proliferation of gas-forming organisms
such as Clostridium perfringens, Escherichia coli, Klebsiella
spp., and other facultative or obligate anaerobes.’** The con-
stellation of advanced age, vascular disease, and renal impair-
ment in this patient is therefore pathophysiologically coherent
with current concepts of EC, even in the absence of diabetes or
gallstones.'?>® This aligns with more recent reports describing
EC in elderly non-diabetic patients with significant cardiovas-
cular comorbidity.>#°

From a diagnostic perspective, computed tomography is wide-
ly regarded as the most sensitive modality for detecting even
small volumes of gas in the gallbladder lumen and wall.%52°
While ultrasonography may reveal characteristic findings
such as echogenic foci with posterior “dirty” shadowing or the
“champagne sign,” early EC can be subtle and is sometimes
missed on initial sonography, with diagnosis made only after
CT or repeat imaging.>"* In our patient, early CT imaging was
decisive in confirming Type I EC before the onset of gangre-
nous changes, perforation, retroperitoneal extension, or biliary
sepsis—complications that are well documented and frequently
lethal. The ability to differentiate early EC from uncomplicated
calculous or acalculous cholecystitis has direct consequences
for both prognosis and management strategy.

Traditional management of EC has centered on urgent cho-
lecystectomy, often via an open approach because of severe
inflammation and difficulty in identifying Calot’s triangle.’5”
However, contemporary practice has broadened the thera-
peutic spectrum to include emergency cholecystectomy (open
or laparoscopic) in operable patients, particularly in Types
II-1II or when perforation, abscess, or generalized peritonitis
is present, percutaneous cholecystostomy as a temporizing
or definitive measure in critically ill, high-risk patients, often
combined with broad-spectrum intravenous antibiotics, endo-

European Journal of Innovative Medical Research

24

scopic transpapillary gallbladder drainage in selected high-risk
or perforated cases where percutaneous access is contraindi-
cated or conservative antibiotic therapy alone in rare, carefully
selected patients with early-stage, localized disease and no ra-
diologic or clinical evidence of complications.>¢8102151621,22 Quyr
patient was hemodynamically stable at presentation, had Type
I intraluminal gas without wall disruption or pericholecystic
extension, and was a poor surgical candidate due to age, signifi-
cant cardiovascular disease, and acute kidney injury. These fea-
tures supported an initial trial of conservative management.

The inclusion of Ursodeoxycholic acid in our conservative
regimen was a case-specific decision aimed at improving bil-
iary physiology and preventing further stasis in a high-risk,
non-operative candidate . This approach is supported by recent
literature, such as Di Stefano et al, who documented the effec-
tiveness of ursodeoxycholic acid as part of a conservative med-
ical treatment bundle for acute cholecystitis to avoid the need
for cholecystectomy in patients where surgical intervention
carries significant risk.? Furthermore, the use of ursodeoxy-
cholic acid is recognized as a therapeutic option in managing
gallbladder sludge and stasis-related disorders when surgical
access is limited or contraindicated.>?

In literature, successful non-operative or minimally inva-
sive management strategies for EC generally rely on early,
broad-spectrum intravenous antibiotic therapy targeting both
aerobic Gram-negative bacteria and anaerobes.**! Common-
ly used regimens include a B-lactam/B-lactamase inhibitor
combination (such as piperacillin—tazobactam), a third- or
fourth-generation cephalosporin plus metronidazole, or car-
bapenems (such as meropenem) in cases with clinical dete-
rioration, high suspicion for resistant organisms, or severe
sepsis.»®162¢ In our case, we initiated IV piperacillin—tazobac-
tam, consistent with broad coverage recommended for severe
biliary infections. On day two, the patient developed hypoten-
sion, oliguria, and rising inflammatory markers, suggestive of
impending sepsis. Given the rural setting and lack of culture
data, antimicrobial therapy was appropriately escalated to IV
meropenem, after which the patient’s condition progressively
improved. This choice was made on a case-by-case basis, but
there are examples. Continuous re-evaluation of the need for
urgent surgery was a key component of this conservative strat-

egy.
Conclusion

This case highlights that emphysematous cholecystitis can de-
velop in non-diabetic patients with significant vascular comor-
bidities and may be successfully treated with medical therapy
alone when diagnosed early and monitored intensively even in
a resource-constrained rural environment. Early CT imaging,
rapid antimicrobial escalation, and meticulous hemodynam-
ic follow-up are critical for non-operative success in selected
high-risk patients. Although surgery remains the definitive
treatment for most cases, individualized, stage-based deci-
sion-making can yield excellent outcomes and may prevent
unnecessary operative morbidity in vulnerable populations.
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