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Abstract 
Pancreatic fungal infection, especially Candidal infection occurs in almost every case associated with previous abdominal 

interventions, previous injury of the pancreas and severe acute necrotising pancreatitis. Reports on fungal infections in 

chronic pancreatic disease, however, are rare. Thus, we here report the extremely rare case of a 34-year-old man with 

chronic pancreatitis aggravated by Candidal colonisation, which clinically appeared as a rapid growing mass in the head  

of the pancreas two years after a complicated cholecystectomy. Below, we discuss the role of the infection in chronic 

pancreatitis and point out the differential diagnostic problems in this rare case. 
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1 Introduction 
Pancreatic infections are usually caused by bacterial infections (E. coli etc.) and can be monomicrobial or polymicrobial. 

In rare cases Candida spp. can be cultured from the necrotic tissue in patients suffering from severe necrotising  

pancreatitis [1-6], but fungal infections usually form only part of a polymicrobial infection and should be regarded as fungal 

superinfection (as detected in up to 40% of the cases) [3, 5, 7]. The most frequently isolated Candida spp. is Candida albicans, 

which is closely followed by Candida tropicalis, Candida glabrata and Candida krusei [1-3]. Candida glabrata and C. krusei 

occur more frequently in comorbid patients (elderly, transplanted and neutropenic patients or neonates) [8, 9]. In addition, 

abdominal surgical intervention is a known risk factor for Candida infections [1], and can obviously uphold and provoke 

symptoms years after the operation. In this context only one case has been reported so far in literature describing a case 

with intraluminal Candidiasis in the pancreatic ducts [10]. 

The case presented here widens the spectrum of differential diagnoses of rapidly growing cystic pancreatic masses in 

patients with chronic pancreatitis symptoms caused by pancreatic fungal infection. 
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2 Case report 
We report the case of a 34-year-old male patient who was admitted to the hospital for further observation and elucidation 

of epigastric pain and rapidly growing pancreatic lesion. Two years earlier, he had undergone a complicated 

cholecystectomy (due to gall bladder stones with chronic cholecystitis). The procedure resulted in numerous subsequent 

complications such as abdominal abscess and postoperative biliary pancreatitis. Among the life style factors nicotin abuse 

and occasional alcohol consumption should be mentioned. 

Abdominal sonography, gastroduodenoscopy and magnetic resonance cholangiopancreatography (MRCP) were 

performed to elucidate the cause of the epigastric pain. The first abdominal sonography showed an echo poor area of  

62 mm × 60 mm in the head of the pancreas and extremely dilated intra- and extrahepatic bile ducts. Three days later the 

control sonography already revealed an 11 cm × 5 cm inhomogenic cystic, echo poor area with not only dilated but also 

massively congested biliary ducts. Although the image-guided diagnostic procedures (MRT, CT [see Figure 1] and 

sonography) favoured the diagnosis of a complicated pseudocyst of the pancreas, they could definitively not exclude a 

malignant process. In contrast to the morphologic findings, the labor tests showed neither inflammatory nor cholestatic 

changes. The tumor markers (CEA 3.6 ng/ml, CA19-9 57.1 U/ml) and the HIV test were not pathognomic either. 

Figure 1. Computer tomography of pancreatic 
mass, diagnosed as a complicated pseudocystic 
lesion, indefinite for malignancy 

As a result, on the basis of clinical findings and the rapid progress of the disease, pylorus-sparing pancreaticoduo- 
denectomy of Whipple was performed on the patient. 

Subsequently, routine hematoxylin-eosin slides, periodic acid Schiff basis (PAS) and Grocott were also stained. 
Furthermore DNA extraction was performed from the formalin-embedded tissue to confirm a possible fungal or 
tuberculotic infection. 

Macroscopically, multiple cysts communicating with the intrapancreatic ducts of up to 1.6 cm in diameter were detected  

in the head of the pancreas in an area of 3.7 cm in diameter. The ducts were dilated and filled with concrements. 

Microscopically, the dilated ducts showed erosive and ulcerative changes as well as squamous epithelial metaplasia 

nearby (see Figure 2). Multiple concrements with abundant fungal colonisation resembling morphologically Candida spp. 

were seen in the PAS and Grocott stain forming both hyphae and pseudohyphae (see Figure 3 and 4, respectively). 

Candida spp. was found to be Candida albicans with PCR (first pair of primers were ITS5 and ITS4 and the second pair  

of primers was INT1 and INT2 [MWG Biotech, Ebersberg, Germany]). Real-time PCR reactions were performed with a 

Roche LightCycler 2.0 Instrument (Roche Diagnostics, Germany). 

Furthermore, the pancreas parenchym was in an advanced stage of pancreatic fibrosis and severe chronic recurrent 

pancreatitis with glandular atrophy. On the contrary, Ziel-Nielsen stain and molecular tests for mycobacterial gene 

sequences (MYCO-Direct 1.7, Chipron, Germany) proved to be negative. 
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Figure 2. Hematoxylin-eosin staining showing acute and chronic inflammatory changes and the luminal concrements (a) 
and squamous metaplasia in the main pancreatic duct (b) 

Figure 3. Periodic acid Schiff basis (PAS) stain for 
detection of microbial organisms. Note the abundance 
of mycelia and hyphae. 

 

Figure 4. Grocott stain especially for fungal detection. 
Fungi would be later characterised with PCR analysis 
as Candida albicans. 

3 Discussion 
Fungal, especially Candida infections of the pancreas are rare, but their incidence is increased in immune-suppressed 
patients or in those who have had surgical intervention. Chronic fibrosing pancreatitis with intraluminal concrements 
associated with Candida infection seems to be a rare entity and it was only reported on one occasion in 1991 in  
literature [10]. 

Rapidly expanding pancreatic lesions are in almost every case and alarm for a tumorous process. However, next to 
malignant processes, some diseases of differential diagnostic importance have to be also considered such as pancreatic 
pseudocyst or pancreatic abscess and, as we showed, fungal colonisation of pancreatic duct stones can be associated with 
chronic pancreatitis. Intraluminal concrements with significant stenosis and the protein-rich pancreatic juice can cause the 
dilation of pancreatic and biliary ducts, whereas fungal colonisation can lead to ascending infection, building intrahepatic 

a  b 
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cholangitis and liver abscess. Furthermore, Candida albicans, the most significant pathogenic species, is a major cause of 
invasive fungal infection in the intensive care units [12]. 

Most publications about pancreatic fungal infections discuss different types of lesions as being implicated in fungal 

infections: (1) acute necrotising pancreatitis, (2) pancreatic abscess, (3) pancreatic pseudocysts and, as in our presented 

case, (4) intraductal fungal infection [3, 6, 11, 13]. Candida infection seems to appear more frequently in the acute lesions such 

as acute necrotising pancreatitis [14, 15]. As mentioned in the introduction, the exact frequency of fungal infections in these 

clinical settings is still unknown, ranging up to 40% [3, 5, 7, 13]. 

The rare occurrence of fungal infection in healthy pancreas suggests that this organ is protected from fungal infections, but 

pancreatic injury can damage this protective barrier. The most likely route of infection is a direct infection from the 

gastrointestinal tract by penetration through the normal duodenal wall (transmural seeding), but nosocomial infections by 

surgical intervention and abdominal drainage also appear plausible sources of fungal ingress. Furthermore, the role of 

biliary/duodenopancreatic reflux is also discussed [1, 4, 10, 16]. Finally, the haematogenous spread of fungi to pancreatic 

tissue in immunocompromised patients is also probable [1-4, 8]. However, almost all of the reported cases of Candida spp. 

infection are proved to have developed after a pancreas injury [3]. 

Surgical intervention combined with debridement with antifungal therapy was the chosen treatment in our case. The lack 

of improvement in the condition of the patient with a suspicious mass of unclear dignity and rapid enlargement causing 

stenosis as well as abdominal discomfort were the indications for surgery. As shown in the literature, deterioration or lack 

of improvement in the course is an absolute indication for surgical therapy (necrosectomy, debridement) [1, 3]. 

In conclusion, the case presented above demonstrates that in contrast to most of the cases reported so far, pancreatic fungal 

infections can appear years after an abdominal intervention or pancreatic injury, such as pancreatitis, apart from acute 

infection and can obviously stay asymptomatic for a long time. The exact role of Candida spp. in the exacerbation of a 

chronic pancreatitis still remains unclear, but we believe that a change in the ductal microenvironment (progression of 

ductal dilation with intraductal concrements leading to stagnation of pancreatic juice) can be accounted for it. 

In the case reported above, the fungal infection of the pancreas appeared as a rapid growing tumour mass with duodenal 

stenosis. Based on our experience, we suggest that in case of pancreatic pseudotumor/rapid growing process, the role of 

fungal infection should be considered. Fungi can easily be overlooked when colonising a stone. The recognition of 

Candida infection is vital for further clinical therapy, because the antifungal therapy after surgery is mandatory for the 

recovery of the patient. The treatment of local Candida infection is surgical necrosectomy and subsequent systemic 

antifungal therapy (with amphothericin B or fluconazole) is strongly advised as early as possible [3]. 

4 Conclusion 
Fungal infections, though being very rare, should be added to differential diagnosis in case of rapidly progressive  
cystic pancreatic masses in patients with chronic pancreatic disease and especially after abdominal trauma or surgical 
interventions. 
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