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정상 면역 환자에서 췌장암으로 오인된 원발성 췌장 칸디다증
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Pancreatic candidiasis can develop in patients with acute pancreatitis, compromised immune responses, or iatrogenic intervention. 
This paper reports a case of pancreatic candidiasis presenting as a solid pancreatic mass in a patient without the risk factors. A pre-
viously healthy 37-year-old man visited the emergency department with left flank pain. Abdominal CT revealed a 5 cm, irregular heter-
ogeneous enhancing mass accompanied by a left adrenal mass. Positron emission tomography-computed tomography and endo-
scopic ultrasound-guided fine-needle aspiration (EUS-FNA) could not discriminate pancreatic cancer from infectious disease. A lapa-
roscopic exploration was performed for an accurate diagnosis. After distal pancreatectomy with splenectomy and left adrenalectomy, 
pancreatic candidiasis and adrenal cortical adenoma were diagnosed based on the pathology findings. His condition improved after 
the treatment with fluconazole. This paper reports a case of primary pancreatic candidiasis mimicking pancreatic cancer in an im-
munocompetent patient with a review of the relevant literature. (Korean J Gastroenterol 2021;77:45-49)
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INTRODUCTION

The incidence of fungal infections has increased sig-

nificantly over the past 20 years. These infections are asso-

ciated with the greater use of immunosuppressive agents, 

broad-spectrum antibiotics, indwelling catheters, and ac-

quired immunodeficiency syndrome.1 Invasive fungal in-

fections have a higher fatality rate than bacterial sepsis.2 

Pancreatic fungal infections appear to penetrate the pancreas 

from the gastrointestinal tract, where fungal organisms are 

normally present.3

Pancreatic candidiasis is the most common fungal infection. 

The normal pancreatic gland is relatively resistant to invasion 

by fungal organisms, but an inflamed gland, which is observed 

in severe acute pancreatitis, is more susceptible to Candida 
infections.4 Other causes reported in patients after ampullec-

tomy3 include ERCP in acute pancreatitis,5 or postoperatively.6 

On the other hand, pancreatic candidiasis in patients without 

these risk factors has never been reported.

A 37-year-old man presented with a pancreatic mass mim-

icking pancreatic cancer that was accompanied by a left adre-

nal mass on abdominal CT scan. He was diagnosed with pan-

creatic candidiasis after a surgical resection and was treated 

with an antifungal agent. This paper reports a case of pancre-
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Fig. 1. Pancreatic candidiasis in 37-year-old man. (A) Axial computed tomography (CT) scan reveals a 4.5×4.3 cm sized irregular heterogenous 
enhancing mass (arrow heads) with internal necrosis (asterisk) in the tail of pancreas. A heterogenous enhancing mass was also seen in the 
left adrenal gland (arrow). (B) Positron emission tomography-CT (PET-CT) shows a hypermetabolic mass at the pancreas tail (SUVmax 10.8, 
arrow heads) and a low attenuated mass showing minimal uptake at the left adrenal gland (SUVmax 5.0, arrow). (C) Endoscopic ultrasonography 
(EUS) shows an ill-defined heterogenous hypoechoic mass at the pancreas tail. (D) EUS-guided fine-needle aspiration was performed.

atic candidiasis that developed in an immunocompetent host 

with a review of the relevant literature.

CASE REPORT

A 37-year-old man visited the emergency room because of 

left flank pain. Two days prior, he visited a primary clinic for 

the same symptom and was diagnosed with a urinary tract 

infection. Despite being treated with antibiotics, his symptoms 

worsened, prompting his visit to the Chungbuk National 

University Hospital. His history included hypertension and 

weight loss of 6 kg for 3 months, and his family history was 

not specific. His social history of alcohol consumption and 

smoking was unremarkable. His BMI was 22.6 kg/mm2 (172.2 

cm in height and 67.1 kg in body weight). The initial vital 

signs were a blood pressure of 137/77 mmHg, a heart rate 

of 96 beats per min, a respiratory rate of 18 breaths per 

min, and a body temperature of 37.0℃. An abdominal physical 

examination showed normal bowel sounds and mild tender-

ness in the left upper quadrant of the abdomen.

The laboratory tests revealed the following: a white blood 

cell count of 24,300/mm3 (neutrophil 85.6%, lymphocyte 

7.9%, monocyte 4.8%, and eosinophil 1.2%); hemoglobin of 

11.9 g/dL, platelet count of 586,000/mm3; PT of 11.7 sec; 

activated partial thromboplastin time of 31.2 sec; BUN of 28.3 

mg/dL; creatinine of 2.37 mg/dL; protein of 7.7 g/dL; albumin 

of 4.2 g/dL; AST of 20 IU; ALT of 13 IU/L; ALP of 126 U/L; 

total bilirubin of 0.28 mg/dL; amylase of 56 IU/L; lipase of 

38 IU/L; CRP of 18.31 mg/dL (range 0-0.3 mg/dL); CEA of 

3.27 ng/mL (range 0-5 ng/mL); CA 19-9 of 292.24 U/mL 

(range 0-37 U/mL); AFP of 5.77 ng/mL (range 0.89-8.78 

ng/mL); and negative HBsAg, anti-HBsAb, anti-HCV, and an-

ti-HIV. The other blood and urine tests were normal.

Chest and abdominal radiography revealed nonspecific 

findings. Abdominal CT showed a 4.5×4.3 cm irregular hetero-

geneous enhancing mass in the tail of the pancreas with in-

ternal necrosis. A heterogeneously enhancing mass in the left 

adrenal gland and multiple lymphadenopathies, approx-

imately 1.0 cm in size, was observed (Fig. 1A). Pancreatic 

cancer with cystic degeneration and left adrenal gland meta-
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Fig. 2. (A) Gross findings of pancreatic mass show that there are necrotic substances in the middle (arrow head), and lobulation of the 
surrounding pancreatic parenchyma (arrow) is well maintained. (B-D) Microscopic findings. (B) Necrotic substances and severe inflammation 
can be seen at low magnification (H&E, ×12.5). (C) Most of necrotic substances were neutrophils at medium magnification (H&E, ×100). 
(D) Hyphae (black arrows) and yeast types (white arrows) were observed at high magnification, consistent with Candida species (PAS staining, 
×200).

Fig. 3. Changes of WBC count and BT with time and based on treatment. WBC, white blood cell; BT, EUS-FNA, endoscopic 
ultrasonography-guided fine-needle aspiration.

stasis was suspected. PET-CT was performed to evaluate the 

adrenal mass for metastatic masses or double-primary 

tumors. The PET-CT scan revealed a hypermetabolic mass at 

the pancreatic tail (SUVmax 10.8) and a low attenuated mass 
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showing minimal uptake at the left adrenal gland (SUVmax 

5.0), indicating a benign neoplasm (Fig. 1B).

After admission, high fever persisted during hospitalization 

despite the administration of parenteral broad-spectrum anti-

biotics, namely cefotaxime 2.0 g and metronidazole 0.5 g 3 

times a day. For a differential diagnosis of a pancreatic ab-

scess and pancreatic cancer, endoscopic ultrasound-guided 

fine-needle aspiration (EUS-FNA) using a 22G needle (Echotip; 

Wilson-Cook, Winston Salem, NC, USA) was conducted using 

a linear EUS (GF-UCT240-AL5; Olympus, Tokyo, Japan). EUS 

showed an ill-defined heterogeneous hypoechoic mass at the 

pancreatic tail (Fig. 1C). EUS-guided FNA revealed only in-

flammatory cells, with neither malignant cells nor pathogenic 

organisms noted (Fig. 1D). The follow-up laboratory data re-

vealed normal levels of BUN and creatinine. All laboratory da-

ta indicating pheochromocytoma for the left adrenal mass 

were negative. In addition, his high blood pressure was diag-

nosed as primary hypertension, owing to the negative results 

for all possible causes of secondary hypertension. 

A laparoscopic exploration was performed for an accurate 

diagnosis. Distal pancreatectomy with splenectomy and left 

adrenalectomy were performed. The hard mass was resected 

from the tail of the pancreas, and the mass showed severe 

adhesions around the pancreas. A 2 cm mass was also re-

sected in the left adrenal gland. The gross findings of the 

pancreatic mass were yellow necrotic substances in the cen-

ter surrounded by lobulated pancreatic parenchyma. The mi-

croscopic findings showed necrosis, severe inflammation by 

neutrophils and hyphae, and yeast by PAS staining, indicating 

pancreatic candidiasis (Fig. 2). The mass on the left adrenal 

gland was diagnosed as an adrenal cortical adenoma, and 

the multiple lymph nodes were diagnosed as reactive 

changes. The patient was treated with 400 mg parenteral flu-

conazole once a day for 7 days, which was then changed 

to the oral form for an additional 2 weeks (Fig. 3). At 2 

months, his symptoms improved, and the CA 19-9 level had 

returned to normal at 4.56 U/mL. He was followed up for 

1 year without symptoms. 

DISCUSSION

Pancreatic fungal infections occur in patients with severe 

acute pancreatitis,7 a history of surgical manipulation of the 

abdomen after an episode of acute pancreatitis, ERCP,8 total 

parenteral nutrition, and mechanical ventilation.9 An altered 

host immune system due to chemotherapy, steroid therapy, 

comorbid diabetes mellitus, and advanced age is also a pre-

disposing risk factor for pancreatic fungal infections.10 

Compared to mild pancreatitis, severe pancreatitis is an im-

munocompromised state with fewer major histocompatibility 

complex (class I antigen)-expressing cells and CD4+ cells.11 

Broad-spectrum antibiotic therapy for pancreatic necrosis al-

ters the intestinal flora and facilitates fungal invasion of the 

pancreas.12 Chronic indwelling devices can be the entry path-

way for invasive fungi or colonized by fungal pathogens.10

The early diagnosis of pancreatic candidiasis is necessary 

to improve its prognosis. On the other hand, it is difficult to 

distinguish it from bacterial infections by its clinical symptoms 

alone. The imaging characteristics of pancreatic candidiasis 

include a cystic mass with a peripheral enhanced portion and 

inner necrotic portion. On the other hand, it can present as 

a solitary abscess,3 mimicking pancreatic cancer,13 and cystic 

tumors.3 One study reported magnetic resonance images that 

revealed restricted diffusion on a background of pancreatitis.3 

The present case presented as a heterogeneous solid mass 

with focal necrosis mimicking pancreatic cancer.

A definite diagnosis of pancreatic candidiasis can be made 

by the microbiological isolation of Candida from pancreatic 

tissue. The diagnosis is termed primary when a positive 

smear or culture is obtained during initial radiological/endo-

scopic/surgical intervention and secondary when it occurs af-

ter a prior intervention. In this case, the patient was diag-

nosed with primary pancreatic candidiasis, as he had never 

been treated before. Candida species (yeasts) are fungal or-

ganisms that present in a unicellular form and form both 

pseudohyphae and hyphae.10 EUS-FNA is a useful tool for tis-

sue acquisition from the adrenal gland,14 mediastinum,15 or 

pancreas16 for the isolation of fungal organisms. In this case, 

the patient was suspected of having infectious diseases de-

spite the high CA 19-9 and solid mass on imaging findings. 

On the other hand, EUS-FNA revealed only acute in-

flammatory cells without organism identification. In this case, 

the number of Candida was too sparse to be identified in 

the aspirate material. Repeated EUS-FNA with culture or EUS 

guided fine needle biopsy (EUS-FNB) could be an alternative 

to a surgical resection. Recent meta-analysis revealed 

EUS-FNB to have higher diagnostic accuracy than EUS-FNA 

for solid pancreatic masses.17
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This case revealed a transient elevation of CA 19-9. 

Although a high CA 19-9 level is a useful marker of malignant 

pancreaticobiliary diseases,18 it has been reported in benign 

conditions, such as choledocholithiasis, biliary obstruction, 

pancreatitis, and pancreatic cysts.19

Systemic antifungal therapy should be initiated early in dis-

ease progression.9 In acute necrotizing pancreatitis, anti-

fungal therapy should be initiated when fungi are identified 

in the pancreatic tissue. Fluconazole or amphotericin B should 

be used as antifungal therapy. Fluconazole may be an ex-

cellent alternative because intravenous amphotericin B is as-

sociated with severe nephrotoxicity.9 A randomized study com-

paring fluconazole and amphotericin B reported an equivalent 

effect when administered to non-neutropenic patients with 

candida infection.20 

This patient presented with pancreatic cancer according 

to imaging findings, high CA 19-9 levels, and weight loss, but 

his young age, fever, and negative cytology were incompatible 

with a malignancy. The combined adrenal mass was consid-

ered to be a metastatic lesion on the initial CT scan. On the 

other hand, the adrenal gland is not a common metastatic 

site of pancreatic cancer, and its SUVmax is lower than that 

of a pancreatic lesion. Therefore, it was suggested to be an 

incidental lesion. His diagnosis was unexpected because he 

was immune-competent and had never received invasive 

interventions. Pancreatic fungal infections, particularly 

Candida infections, have attracted more attention because 

of the increasing incidence and high mortality rate. This paper 

reports pancreatic candidiasis in a patient without the risk 

factors with a review of the relevant literature.
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