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 22 

ABSTRACT 23 

Background: While gallstone disease remains the most common cause, a variety of other eƟologies 24 

may also lead to acute cholecysƟƟs. We present a rare case of acute cholecysƟƟs in the backdrop of 25 

gall stone disease. 26 

Case PresentaƟon: A 50-year-old diabeƟc female with recent history of diabeƟc foot ulcer, presented 27 

with right upper abdomen pain with associated fever. She was diagnosed with acute cholecysƟƟs at 28 

outside hospital and received parenteral anƟbioƟcs. In view of persistent fever, she was referred to 29 

our hospital. She was evaluated with relevant invesƟgaƟons including a CECT abdomen which 30 

showed ill-deĮned heterogeneously enhancing gall bladder mass lesion with extension into liver 31 

parenchyma. Ultrasound guided FNA from the mass lesion showed fungal elements (hyphae and 32 

pseudo-hyphae). In view of high suspicion of underlying malignancy, PET CT scan was done which 33 

revealed FDG avidity in neck and body of gall bladder (SUV max 6.6) with extension into segment 4a, 34 

4b and 5 of liver (SUV max 8.1). However, USG guided biopsy done from gall bladder fossa mass 35 

didn’t show any evidence of malignancy. Hence possibility of acute fungal cholecysƟƟs with gall 36 

bladder perforaƟon and liver abscess was considered. She was managed with liposomal 37 



amphotericin B for 2 weeks, following which her symptoms resolved completely. Repeat CECT 38 

abdomen and PET CT scan demonstrated near complete resoluƟon of the mass lesion in liver bed 39 

with mild residual symmetrical wall thickening of gall bladder. Now she has been listed for 40 

cholecystectomy. 41 

Conclusions: High clinical suspicion and histopathological evaluaƟon are required to diagnose acute 42 

fungal cholecysƟƟs and liver abscess.  43 

 44 
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 46 

Background 47 

Acute cholecystitis is a common gastrointestinal emergency encountered in patients with gallstones. 48 

Although superadded bacterial infection is common in the majority of cases requiring parenteral 49 

antibiotics, fungal infection warrants consideration, particularly in high-risk patients. Fungal 50 

cholecystitis is a rare cause of acute cholecystitis and is predominantly seen in immunocompromised 51 

individuals. Delayed diagnosis may result in complications, such as gallbladder perforation and 52 

fungal liver abscesses. These complex presentations often mimic gallbladder carcinoma both 53 

clinically and radiologically, posing a significant diagnostic challenge. We report a unique case of 54 

complicated fungal cholecystitis in a middle-aged woman with diabetes mellitus, highlighting the 55 

diagnostic dilemmas and therapeutic considerations associated with this uncommon entity. 56 

Case PresentaƟon 57 

A 50-year-old female, with history of long-standing diabetes for 15 years, presented with right upper 58 

abdomen pain with fever for 2 months duraƟon. She was evaluated at outside hospital for her 59 

symptoms and underwent ultrasound abdomen which showed acute calculous cholecysƟƟs. She was 60 

managed with parenteral anƟbioƟcs; however, her fever spikes persisted. She was referred to our 61 

centre where she was iniƟally evaluated at outdoor seƫng and abdomen CT scan was advised. Her 62 

CECT abdomen showed ill-deĮned heterogeneously enhancing gall bladder mass lesion with 63 

extension into liver parenchyma. Considering the possibility of underlying malignant eƟology, USG 64 

guided Įne needle aspiraƟon (FNA) from the mass lesion revealed fungal elements with presence of 65 

hyphae and pseudo-hyphae [Įgure A-D]. On reviewing her history, she was found to have non 66 

healing ulcer over right great toe and sole since last couple of months. Also, she had an episode of 67 

pulmonary tuberculosis 3 years back for which she was treated with anƟ-tubercular therapy for 6 68 

months. AŌer discussion with the InfecƟous disease team and reviewing slides with the Mycology 69 

unit; possibility of candida infecƟon was considered. She was started on parenteral liposomal 70 

amphotericin B aŌer sending blood for fungal culture. Although her tumor markers were negaƟve, 71 

due to high index of suspicion of underlying malignancy, PET CT scan was performed which showed 72 

FDG avidity in neck and body of gall bladder (SUV max 6.6) with extension into segment 4a, 4b and 5 73 

of liver (SUV max 8.1) (Image IA-IB). USG guided biopsy done from gall bladder fossa mass didn’t 74 

reveal any evidence of malignancy. A possibility of acute fungal cholecysƟƟs with gall bladder 75 

perforaƟon and liver abscess in the seƫng of gallstones and poorly controlled diabetes was 76 

considered and she was treated with 2 weeks anƟfungal therapy. Her symptoms improved 77 



completely upon treatment with resoluƟon of fever and pain abdomen. A repeat CECT abdomen was 78 

performed which demonstrated near complete resoluƟon of the mass lesion in liver bed with mild 79 

residual symmetrical wall thickening of gall bladder. PET scan also showed signiĮcant reducƟon in the 80 

FDG uptake in the gall bladder fossa (SUV max 3.7) and liver bed (SUV max 6.2) (Image IIA-IIB). USG 81 

guided repeat biopsy from gall bladder neck region was done aŌer the inŇammaƟon seƩled down 82 

which showed no evidence of malignancy. Currently she has been listed for cholecystectomy. 83 

Review of Literature and Discussion 84 

We did a comprehensive review of the literature by searching PubMed using combinaƟons of the 85 

search terms “fungal,” “cholecysƟƟs,” “Aspergillus,” “Candida,” “Fusarium,” "Histoplasma", "Mold", 86 

“Mucorales,” and “yeast.” Our search demonstrated several case reports, case series and reviews in 87 

the English language literature on acute fungal cholecysƟƟs. 88 

 In our review of 44 cases of fungal cholecysƟƟs encompassing both candida and non-candida fungi, 89 

majority of paƟents had signiĮcant predisposing risk factors for fungal infecƟon. Early diagnosis, 90 

source control by cholecystectomy or cholecystostomy, and prompt anƟfungal therapy were 91 

associated with favourable outcomes, whereas delayed diagnosis, disseminated fungal infecƟon, and 92 

severe immunocompromise were linked to increased mortality (Table 1). Fungal organisms are an 93 

infrequent cause of cholecysƟƟs. Candida is the most frequent eƟological agent. Of the 692 94 

cholecystectomies conducted, Morris et al. showed an incidence of 1.3% at their insƟtuƟon [1]. 95 

Malignancy, long-term broad-spectrum anƟbioƟc treatment, immunosuppressive medicaƟon, 96 

diabetes mellitus, total parenteral nutriƟon, and intraabdominal surgery are the documented risk 97 

factors for invasive Candida infecƟon [2]. It is believed that the infecƟon results from either 98 

haematogenous seeding during blood stream infecƟon or ascending migraƟon of organisms within 99 

the biliary tract [3]. The high mortality rates of gangrenous and acalculous cholecysƟƟs in criƟcally ill 100 

paƟents hospitalized to intensive care units (38–80%) are probably caused by widespread Candida 101 

infecƟon and candidemia. Ariel et al assessed 42 cases of fungal cholecysƟƟs and found that Candida 102 

was the sole organism isolated in 36 of the 42 cases (86%), and in only 14% an addiƟonal bacterial 103 

co-pathogen was found. Of the 42 cases (28 isolates, 67%), Candida albicans was the most prevalent 104 

species. Candida glabrata (6 isolates, 14%), Candida parapsilosis (5 isolates, 12%), and Candida 105 

tropicalis (3 isolates, 7%), were next in line. The most common site of concurrent Candida infecƟon 106 

was blood (13 cases, 31%), followed by urine (10 cases, 24%) and peritoneal Ňuid (6 cases, 14%) in 20 107 

paƟents (48%) with concurrent Candida infecƟon [4]. Rare causes of other fungal organisms causing 108 

acute cholecysƟƟs includes Fusarium, Histoplasma and Penicillium.  109 

Literature on fungal liver abscess is scarce. In majority of causes it can be part of underlying 110 

polymicrobial eƟology. Like fungal cholecysƟƟs, here also candida is the commonest organism. It is 111 

usually seen in immunocompromised individuals with spread to the liver from the gastrointesƟnal or 112 

biliary tract resulƟng in either micro-abscesses or macro-abscesses. OŌen, they are part of ongoing 113 

polymicrobial infecƟon. In a retrospecƟve review of paƟents admiƩed with hepaƟc abscesses at The 114 

Johns Hopkins Hospital from 1973 to 1993, eight paƟents were diagnosed with pure fungal hepaƟc 115 

abscesses and 34 paƟents were idenƟĮed with mixed fungal/pyogenic abscesses [5]. 116 

Our paƟent had long standing diabetes with macro (diabeƟc foot) and microvascular complicaƟons 117 

(diabeƟc neuropathy and nephropathy). In a large cohort study by Ratheesh et al there was 118 

a signiĮcant rise in gallstone rates in diabeƟc paƟents as compared to non-diabeƟcs (OR = 2.30, 95% 119 



CI: 1.89–2.79; p < 0.001). MulƟple factors have been aƩributed including high prevalence of obesity 120 

and dyslipidaemia in diabeƟcs which are known risk factors for gall stone disease, microvascular and 121 

neurological complicaƟons as well as hormonal changes in diabetes interfering with gall bladder 122 

emptying, and lastly dysfuncƟon of sphincter of Oddi can increase bile concentraƟon and risk of 123 

cholelithiasis [6]. Diabetes can increase the risk of both acute calculous and acalculous cholecysƟƟs. 124 

Hence, surgery in such seƫngs might be a liƩle tricky. Serban et al in a retrospecƟve study showed 125 

post operaƟve risk of both major cardiovascular events as well as minor complicaƟons like surgical 126 

site infecƟons were much higher in the diabeƟc subgroup (p=0.0254), however no staƟsƟcally 127 

signiĮcant associaƟons were found between diabeƟc paƟents and the severity of acute cholecysƟƟs 128 

or requirement for conversion [7]. In a populaƟon-based study by Shebl et al demonstrated 129 

independent of body mass index, diabetes was signiĮcantly linked with gallbladder cancer (odds raƟo 130 

[95% conĮdence interval] = 2.6 [1.5 – 4.7]) risk with biliary stones and low serum levels of high-131 

density lipoprotein (HDL) were signiĮcant mediators of the eīect on gallbladder cancer risk [8]. To 132 

summarize paƟents with diabetes has signiĮcantly higher risk of developing gall bladder malignancy. 133 

 The diīerenƟals of gall bladder fossa mass lesion can be diverse. Our case had a gall bladder fossa 134 

mass mimicking malignancy. Apart from those various other eƟologies like xantho-granulomatous 135 

cholecysƟƟs, IgG4 related acute cholecysƟƟs, tubercular cholecysƟƟs, adenomyomatosis, lymphoma, 136 

cholangiocarcinoma and hepaƟc metastasis can present as soŌ Ɵssue mass lesion of gall bladder 137 

fossa (9). However fungal cholecysƟƟs mimicking gall bladder malignancy is fairly rare. Dedicated 138 

history, clinical examinaƟon, imaging and Ɵssue diagnosis can aid in diīerenƟaƟng underlying 139 

condiƟons. 140 

The index paƟent presented with acute fungal cholecysƟƟs with gall bladder perforaƟon into 141 

surrounding hepaƟc parenchyma. Early cholecystectomy or percutaneous tube drainage of the 142 

inŇamed gallbladder seem to be essenƟal in such condiƟons if not improving with systemic 143 

anƟfungals. Amphotericin B and Ňuconazole are examples of systemic anƟfungals that have good 144 

fungicidal acƟvity and bile penetraƟon, making them suitable therapeuƟc adjuvants [10]. DuraƟon of 145 

anƟfungal therapy should be of at least 2 weeks duraƟon to ensure clearing of candidemia [11].  146 

Conclusion: Invasive fungal infecƟon with conƟguous gall bladder and liver involvement is 147 

uncommon. High index of clinical suspicion and prompt iniƟaƟon of anƟ-fungal therapy are the 148 

mainstays for successful treatment of fungal cholecysƟƟs with liver abscess. 149 

 150 

List of AbbreviaƟons: 151 

CECT: Contrast enhanced computed tomography  152 

FDG-PET: Fluorodeoxyglucose-Positron emission tomography 153 

FNA: Įne needle aspiraƟon 154 

SUV: Standardized uptake value  155 

USG: Ultrasound 156 

 157 
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 212 

Image IA-IB: CECT abdomen and FDG-PET axial scan images showing ill-deĮned heterogenous mass 213 

lesion arising from fundus and body of gall bladder with inĮltraƟon into surrounding liver 214 

parenchyma and increased FDG uptake (SUV max Gall bladder-6.6, Liver – 8.1) on presentaƟon 215 

 216 
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 224 

 225 

IA IB 



Image IIA-IIB: CECT abdomen and FDG-PET axial scan images showing signiĮcant resoluƟon of the ill-226 

deĮned mass lesion involving the gall bladder and surrounding liver parenchyma with reducƟon in 227 

FDG uptake (SUV max Gall bladder-3.7, Liver – 6.2) post anƟ-fungal treatment 228 

 229 

        230 

 231 

Fig A-D: A: Fine needle aspirate cytology smears from gall bladder lesion showing thin slender 232 

septate fungal proĮles (MGG, 20X) B: Fungal proĮles at higher magniĮcaƟon with lymphoplasmacyƟc 233 

inĮltrate (MGG, 40X) C: Fungal proĮles admixed with numerous bile plugs (black arrow) (H&E, 20X) 234 

D: Broad bulbous ends of the fungal proĮles (H&E, 40X) 235 

 236 
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Table 1: Summary of case reports and case series on fungal cholecysƟƟs from 1976-2026 including 237 

characterisƟcs, predisposing factors, management, and outcomes 238 

Serial no Autho

r 

Age/S

ex 

Risk 

factors 

Fungal 

organism 

Specim

en 

yieldin

g 

fungus 

Treatment Outco

me 

Reference 

1.  Miller 70/M TPN Candida 

glabrata 

Gallbla

dder 

Cholecysto

stomy 

Survival Arch Surg 

1976 

2.  Schrei

ber 

12/M Leukemi

a 

Candida 

albicans 

Gallbla

dder 

Cholecysto

stomy + 

Amphoteri

cin B 

Survival Am J Dis 

Child 1982 

3.  Brook

s 

63/M None Candida 

albicans 

Gallbla

dder 

Cholecyste

ctomy + 

azoles 

Death Arch Intern 

Med 1982 

4.  Warre

n 

53/M Diabetes Candida 

glabrata 

Gallbla

dder 

Cholecyste

ctomy 

Survival Am J Clin 

Pathol 1982 

5.  Irani 72/M None Candida 

albicans 

Biliary 

tract 

Amphoteri

cin B 

Death Arch Pathol 

Lab Med 

1986 

6.  Valain

is 

55/F None Candida 

glabrata 

Gallbla

dder 

Cholecyste

ctomy 

Survival J Infect Dis 

1987 

7.  Schne

iderm

an 

84/F Diabetes Candida 

albicans 

Gallbla

dder 

Cholecysto

stomy 

Survival British 

Journal of 

Surgery 

1987 

8.  Gome

z-

Mate

os 

58/M TPN Candida 

parapsilosi

s 

Gallbla

dder 

Surgery + 

Amphoteri

cin B 

Survival J Infect Dis 

1988 

9.  Adam

son 

13/M Malignan

cy 

(Sarcoma 

of 

femur) 

Candida 

albicans 

Gallbla

dder 

Cholecysto

stomy + 

Amphoteri

cin B 

Survival Pediatric 

Infectious 

Disease 

Journal 

1989 

10.  Morri

s et al. 

9 

cases 

Mixed Candida 

spp. 

Gallbla

dder 

Surgery ± 

antifungals 

Mixed Rev Infect 

Dis 1990 



11.  Hiatt 4 

cases 

Polytrau

ma + 

Prolong 

ICU stay 

Candida 

albicans 

Gallbla

dder 

Surgery + 

Amphoteri

cin B 

Survival 

in 2 

patient

s, death 

in rest 2 

cases 

Am Surg 

1991 

12.  Gips 72/M None Candida 

albicans 

Gallbla

dder 

Cholecyste

ctomy 

Survival European 

Journal of 

Surgery 

1992 

13.  McGu

ire 

42/M Leukemi

a 

Candida 

tropicalis 

Gallbla

dder 

Surgery + 

Amphoteri

cin B 

Survival Clinical 

Infectious 

Diseases 

1992 

14.  Paret 2/F None Candida 

albicans 

Gallbla

dder 

Cholecyste

ctomy 

Survival Journal of 

Paediatric 

Surgery 

1994 

15.  Mand

ak 

52/M Heart 

transpla

nt 

Candida 

parapsilosi

s 

Gallbla

dder 

Cholecyste

ctomy 

Death Am J 

Gastroenter

ol 1995 

16.  Lopez 

Onrub

ia 

68/F Diabetes Candida 

albicans 

Gallbla

dder 

Fluconazol

e + surgery 

Survival European 

Journal of 

Clinical 

Microbiolog

y and 

Infectious 

Diseases 19

95 

17.  Takan

o 

65/M Diabetes Candida 

albicans 

Gallbla

dder 

Fluconazol

e + surgery 

Survival Endoscopy 

1996 

18.  Diebel 7 

cases 

Prolong 

ICU stay 

Candida 

spp. 

Gallbla

dder 

Surgery ± 

Amphoteri

cin 

Mixed Surgery 

1996 

19.  Santo

s 

30/F None Candida 

albicans 

Gallbla

dder 

cytolog

y 

Cholecyste

ctomy 

Survival Acta cytol 

2004 



20.  Christ

ensen 

NR None Aspergillu

s spp. 

Gallbla

dder 

Not 

reported 

Reporte

d 

ACG 

Abstract 

2004 

21.  Lai 37/M Diabetes Candida 

glabrata + 

C. albicans 

Cholecy

stosto

my 

aspirat

e 

Amphoteri

cin B→ 

Fluconazol

e 

Survival World J 

Gastroenter

ol 2005 

22.  Scheel

e 

80/M None Candida 

albicans 

Gallbla

dder 

Voriconazo

le 

Survival Mycoses 

2006 

23.  Singh 65/F AIDS Cryptococ

cus spp. 

Gallbla

dder 

Cholecyste

ctomy 

Survival AIDS 2007 

24.  Rodri

guez 

85/F None Candida 

albicans 

Gallbla

dder 

Fluconazol

e 

Survival Rev 

Iberoam 

Micol 2007 

25.  Yildiri

m 

33/F None Candida 

lusitaniae 

Gallbla

dder 

Amphoteri

cin B 

Survival Japanese 

Journal of 

Infectious 

Diseases 

2008 

26.  Missel

witz 

76/F Bladder 

carcinom

a 

Candida 

glabrata 

Gallbla

dder 

aspirat

e 

Voriconazo

le 

Survival Infection 

2008 

27.  Gross

er 

1/M Kidney 

transpla

nt 

Candida 

albicans 

Gallbla

dder 

Cholecyste

ctomy 

Survival Pediatr 

Transplant 

2011 

28.  Alave 23/M AIDS Histoplas

ma 

capsulatu

m 

Cholecy

stecto

my 

specim

en 

Amphoteri

cin→ 

Itraconazol

e 

Recove

ry 

The Journal 

of Infection 

in 

Developing 

Countries 

2011 

29.  Lacarr

ière 

59/M AML + 

Neutrop

enia 

Mucorales Gallbla

dder 

Liposomal 

amphoteric

in B + 

cholecyste

ctomy 

Death Infection 

2011 

30.  Arauj

o 
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