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ABSTRACT   

 

Histoplasmosis is a common fungal infection in endemic countries including Malaysia. Although it is commonly 

diagnosed in immunosuppressed individuals, there is a preponderance of immunocompetent individuals among 

individuals with disseminated disease involving adrenal gland. There is a diagnostic dilemma in most patients as the 

clinical presentation, biochemical parameters and imaging features are frequently non-specific. On 18F-FDG PET-

CT, histoplasmosis shows high FDG avidity. However, due to overlapping features with other disease conditions, 

tissue biopsy remains as the confirmatory test. In this report, we present a case of disseminated histoplasmosis with 

high FDG uptake in the adrenal glands and lymph nodes which mimic a metastatic cancer. 
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INTRODUCTION 

 

A Fluorine-18 Fluorodeoxyglucose Positron Emission 

Tomography-Computed Tomography (F-18-FDG PET-

CT) has an important role in the management of various 

benign and malignant conditions of the adrenals. In 

patients who present with bilateral adrenal masses, FDG 

PET-CT is performed for further characterization of 

these masses and usually to exclude malignant disease. 

However, there is a possibilities of false-positive 

interpretations as there is an overlapping features 

between benign and malignant lesions, both 

morphologically and metabolically. The benign adrenal 

conditions that cause bilateral symmetrical FDG uptake 

are adrenal hyperplasia, tuberculosis and fungal 

infections. In this report, we present a case of bilateral 

adrenal histoplasmosis which shown an intense FDG 

uptake and was initially misinterpreted as malignant 

masses. Our case highlights a histoplasmosis case which 

cause false-positive findings on FDG PET/CT 

performed for malignancy in an immunocompetent 

patient. 

 

CASE REPORT 

 

A 78-year-old gentleman with underlying diabetes 

mellitus, hypertension and dyslipidaemia presented with 

generalized weakness, hoarseness of voice, polyuria, 

dysphagia, loss of appetite and weight loss of 11kg in 2 

months. An initial investigations shown raised serum 

calcium. Otherwise his full blood count, tumour 

markers, inflammatory markers, septic work-up, 

Mantoux test and chest x-ray were all normal. His 

contrast enhanced computed tomography (CT) of 

thorax and abdomen shown bilateral enlargement of 

adrenal glands with heterogenous enhancement and 

central hypodensity. There was also saccular aneurysm 

of the arch of aortic arch.  Laryngoscopy revealed right 

vocal cord palsy which was attributed to the aortic 

aneurysm.  In view of negative biochemical parameters 

for infection and inflammation, adrenal metastases from 

unknown primary was suspected. Subsequently, A 
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Fluorine-18 Fluorodeoxyglucose Positron Emission 

Tomography-Computed Tomography (F-18-FDG PET

-CT) was performed for further characterization of the 

adrenal masses and to identify possible occult primary 

malignancy. Fifty minutes after intravenous injection of   

191MBq F-18-FDG, a whole body scan PET/CT scan 

was performed. The scan revealed high 

Fluorodeoxyglucose (FDG) uptake in both of the 

adrenal masses with maximum standardized uptake 

value (SUVmax) of 15.6 (Fig. 1a). There was also 

increased FDG uptake in a few submental and 

submandibular nodes with SUVmax ranging between 

7.3 to 12.8 (Fig. 1b, 1c). There was hepatosplenomegaly 

which showed physiological FDG uptake. There was no 

abnormal uptake in other sites to suggest a primary 

lesion. The differential diagnoses at this time included 

tuberculosis (TB), lymphoma and metastasis from 

unknown primary malignancy. A CT guided biopsy of 

the right adrenal gland was performed. The microscopic 

images from the adrenal biopsy showed abundant 

intracellular small ovoid yeast-like organisms measuring 

2-4 micrometers periodic acid-Schiff (PAS) and Grocott 

methenamine-silver (GMS) stain positive with 

occasional narrow based budding, clear halo and 

presence of clustering within macrophages (Fig. 2a, 2b). 

Microscopic features were suggestive of histoplasmosis. 

Based on the constellation of findings, the diagnosis of 

disseminated histoplasmosis was made. Patient 

subsequently developed adrenal insufficiency and was 

treated with intravenous hydrocortisone. However, 

patient’s family requested for a discharge prior to 

initiation of anti-fungal treatment. Two months later, he 

succumbed to his illness.  

Figure 1: Axial FDG PET-CT images showing high FDG uptake in 

(a) bilateral adrenal glands,   (b) left submandibular node and (c) 

submental node. 

Figure 2: H & E stain showing intracellular small ovoid 

organism with narrow based budding and surrounding halo (x40).     

(b) Grocott’s stain showing fungal bodies (x40). 

DISCUSSION 

 

Histoplasmosis is a fungal infection caused by 

Histoplasma capsulatum, that is endemic in multiple 

regions within South East Asia, including Malaysia. 

Among the South East Asia countries, Malaysia has the 

second highest number of histoplasmosis cases.1 Most 

of the cases occurred in immunocompetent patients 

and only 10% of the cases were related to HIV positive 

patients (immunosuppressed group).1 This is 

concordant with other cases reported in Malaysia and 

other countries which showed that histoplamosis is 

more common in immunocompetent individuals than 

initially thought. 2-4 

 

Adrenal histoplasmosis is usually part of the 

disseminated form of the disease and may include any 

system in the body. Isolated adrenal involvement is rare 

and when it occurs it usually involves bilateral adrenal 

glands. Acute disseminated form of the disease 

commonly occurs in immunocompromised individuals, 

whereas chronic progressive disseminated form is more 

common in immunocompetent individuals. The clinical 

presentation of a patient in the second group 

(immunocompetent?) is non-specific and may include 

symptoms which are also common for malignancy such 

as weight loss, fever, anorexia and chronic fatigue. A 

multi-system involvement is common in the 

disseminated from. An involvement of the adrenal 

gland, which shows increased frequency among the 

immunocompetent group can result in progressive 

destruction of the glands leading to primary adrenal 

insufficiency/Addison’s disease and this remains as the 

commonest cause of death in these group of patients. 

This is in contrast to malignancy which have similar 

clinical manifestations and imaging findings, but rarely 

leads to adrenal insufficiency.5  
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Other systems that are frequently involved in 

histoplasmosis are the reticuloendothelial system 

manifested as hepatosplenomegaly and bone marrow 

involvement resulted in pancytopenia. In our patient, 

there was evidence of hepatosplenomegaly which is 

likely due to involvement of reticuloendothelial system 

in histoplasmosis. Presence of hypercalcemia is linked 

to an increased in 1, 25 dihydroxyvitamin D production 

from the fungal granulomas was seen in this case as well 

as other studies.6,7 The FDG PET-CT scan which was 

performed in our patient also showed increase in 

metabolic activity in the submental and submandibular 

nodes. Even though no cytological assessment of the 

lymph nodes was done, we think that an increase in 

metabolic activity was attributed to histoplasmosis 

involvement. We found a case report which had similar 

findings with involvement of bilateral adrenal glands 

and submandibular nodes, in which was confirmed 

cytologically.8 

 

F-18 FDG PET-CT has revolutionized the diagnosis, 

staging, monitoring response to treatment and follow-

up of patients with suspected recurrence in myriad of 

malignancies. Owing to its non-specific tracer 

properties, FDG accumulation is seen not only in 

malignant cells but also in infectious tissues due to 

presence of migratory inflammatory cells, 

microorganisms, and granulation tissue.9 This finding 

enables the identification of the sites of infection, 

assessment of the extension of the disease involvement 

and monitor response to treatment. However, the use 

of FDG PET-CT in the diagnosis and management of 

infections is still limited due to lack of adequate 

evidence as well as supporting literature. The limitation 

is also due to overlap of imaging features both 

morphologically and metabolically with primary and 

metastatic malignant conditions. The typical FDG PET

-CT findings of adrenal histoplasmosis are intensely 

FDG avid bilateral adrenal enlargement.9 On a contrast-

enhanced FDG PET-CT, the adrenals will show low 

density areas of central necrosis/hemorrhage and 

peripheral enhancing rim on the CT component. The 

presence of central hypodensity is a common imaging 

feature for a few other disease conditions including 

metastasis, tuberculosis and other fungal infections such 

coccidiodomycosis and blastomycosis. However, the 

presence of central hypodensity with peripheral 

enhancement typically occurs only in tuberculosis and 

histoplasmosis.10 In our case, there was suspicion of 

malignancy initially due to the presence of intensely 

FDG avid bilateral enlarged adrenal glands with 

heterogenous enhancement and central hypodensity on 

CT. 

 

Due to an overlap in clinical presentation and imaging 

features on FDG PET-CT in a case of bilateral enlarged 

adrenal glands between adrenal histoplamosis and other 

differential diagnosis such as metastasis, lymphoma, 

tuberculosis or other fungal infections, a high index of 

suspicion is required especially in an immunocompetent 

host.  At times, since histoplasmosis is not considered 

to be part of the differential diagnosis, it may lead to 

unnecessary delay in initiation of treatment leading to 

adrenal insufficiency. Therefore, histopathological 

assessment has to be performed for a definite diagnosis. 

 

CONCLUSION 

 

As both benign and malignant adrenal lesions can show 

increased FDG uptake on FDG PET/CT, it is prudent 

that careful correlation with patient’s history, 

biochemical parameters and histopathological 

assessment is done. Based on our case report and few 

other cases that have been reported in literature, adrenal 

histoplasmosis is a differential diagnosis that has to be 

considered in an immunocompetent patient who 

presents with bilateral/unilateral adrenal masses and 

especially in the absence of definite primary lesion on 

FDG PET-CT.  
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