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Abstract
A 61‑year‑old male underwent fluorodeoxyglucose positron emission tomography‑computed 
tomography (FDG PET‑CT) for evaluation of fever and weight loss with clinical suspicion of occult 
malignancy or tuberculosis. The scan showed hypermetabolism in bilateral submandibular salivary 
glands, biliary radicles, pancreas, bilateral kidneys, prostate, and multiple lymph nodes. Based on 
the concomitant involvement of these sites, suspicion of immunoglobulin G4 (IgG4)‑related disease 
was raised in PET‑CT report. Further evaluation with serum IgG4 levels and histopathology of the 
submandibular salivary gland confirmed the diagnosis of IgG4‑related disease. The ability of FDG 
PET‑CT to evaluate the whole‑body status of disease played a crucial role in this case.
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Introduction
Although utilized extensively in 
oncological imaging, fluorodeoxyglucose 
positron emission tomography‑computed 
tomography (FDG PET‑CT) has proven 
to be an effective tool in infection and 
inflammation imaging as well. The ability 
of FDG PET‑CT to image “whole‑body 
disease status” and its exquisite sensitivity 
can provide clues to diagnosis, which are 
otherwise difficult to obtain in regional 
imaging. We present such an intriguing 
case, where the pattern seen on FDG 
PET‑CT was instrumental in reaching the 
diagnosis of immunoglobulin G4‑related 
disease (IgG4‑RD).

Case Report
A 61‑year‑old male complained of 
intermittent fever, abdominal pain, and 
chronic weight loss. His history was 
significant for an episode of pancreatitis 
in the previous year and cholecystectomy 
for chronic cholecystitis 6 months ago. 
His laboratory investigations revealed 
leukocytosis (total leukocyte count, 
[TLC] = 19,700/mm3 and normal 
range 4000–10000/mm3), with raised 

eosinophil count of 30% of TLC (normal 
range –1%–6%) and high C‑reactive protein 
levels (20.3 mg/L, normal value <10 mg/L). 
Urine examination was unremarkable, 
except for trace proteins. With clinical 
suspicion of occult infection or malignancy, 
he was referred for FDG PET‑CT. The 
PET‑CT scan showed hypermetabolism 
in bilateral submandibular salivary glands 
(red arrow marked in Figure 1a and 1b), 
biliary radicles (blue arrow marked in 
Figure 1a and 1c), pancreas [arrow marked 
in Figure 1d], bulky appearing bilateral 
kidneys [arrow marked in Figure 1e], 
prostate [arrow marked in Figure 1f], and 
multiple supra‑ and infradiaphragmatic 
lymph nodes [inguinal lymph nodes, arrow 
marked in Figure 1e‑g]. Based on the 
concomitant involvement of salivary glands, 
pancreas, kidneys, and multiple lymph 
nodes and Gestalt impression of the study, 
we suggested multiorgan involvement by 
IgG4‑RD in PET‑CT report.[1] The other 
differential diagnoses were lymphoma 
and granulomatous pathologies. Based on 
PET‑CT findings, further evaluation with 
serum IgG4 level and histopathology was 
recommended.

The IgG4 level was found to be markedly 
elevated (45 g/L, biological reference 
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interval 0.03–2.0 g/L) correlating with diagnosis 
suggested on PET‑CT. However, considering the rarity 
of diagnosis, biopsy of the left submandibular gland 
was performed for histopathological (HP) confirmation. 
The biopsy [Figure 2a and b, H and E ×100] 
revealed distortion of salivary gland architecture with 
lymphocytic infiltration [Figure 2a, arrow], storiform 
fibrosis [Figure 2b, arrows]), and acinar atrophy 
[white arrow in Figure 2c, H and E ×400] surrounded 
by dense chronic inflammation [Figure 2c, black arrow]. 
These HP features confirmed the diagnosis of IgG4‑RD 
and the patient was started on steroid treatment for 
further management. During poststeroid treatment, 
there was a resolution of fever and abdominal pain 
within days and gradual weight gain over few weeks. 
The follow‑up blood investigations 8‑week poststeroid 

treatment revealed normal TLC (6400/mm3) and normal 
percentage of eosinophils (2.8%).

Discussion
IgG4‑RD is an increasingly recognized clinicopathological 
disorder with immune‑mediated inflammatory lesions 
mimicking malignancies.[2,3] The commonly affected organs 
include the pancreas, pancreatobiliary tract, lacrimal gland, 
salivary gland, lung, retroperitoneal region, lymph nodes, 
and kidneys.[4,5] However, virtually any organ can be 
involved. IgG4‑RD is therefore considered a multiorgan 
systemic disease. The disease can be distinguished from 
other inflammatory, malignant, or infective conditions by 
characteristic pathologic findings.[6] These features include 
lymphocytic and plasmacytic infiltration with predominance 
of IgG4‑positive plasma cells and a peculiar “storiform” 

Figure 1: The FDG PET‑CT scan showed hypermetabolism in bilateral submandibular salivary glands (red arrow marked in (a) MIP image and (b) fused 
PET‑CT), biliary radicles (blue arrow marked in (a) MIP image and (c) fused PET‑CT), pancreas (arrow marked (d)), bulky appearing bilateral kidneys 
(arrow marked (e)), prostate (arrow marked (f)), and multiple supra‑ and infradiaphragmatic lymph nodes (inguinal lymph nodes, arrow marked (g)). FDG 
PET‑CT: Fluorodeoxyglucose positron emission tomography‑computed tomography, MIP: Maximum intensity projection
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Figure 2: Biopsy of left submandibular gland revealed distortion of salivary gland architecture with lymphocytic infiltration ((a), arrow), storiform fibrosis 
((b), arrows), and acinar atrophy (white arrow (c) H and E × 400) surrounded by dense chronic inflammation ((c), black arrow)
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fibrosis.[7] Since the disease often presents with nonspecific 
symptoms and can affect any organ, the diagnosis is 
challenging and often delayed.[8] The diagnosis requires 
a high index of suspicion, correlation with imaging, 
laboratory investigations, and finally histopathology.

Although mainly utilized in oncological imaging, FDG 
PET‑CT has shown its utility in the evaluation of 
infective and inflammatory disorders as well.[9] Ability to 
evaluate whole‑body disease burden, to guide site for HP 
correlation and potential in treatment response evaluation, 
make FDG PET‑CT an attractive option in the evaluation 
of IgG4‑RD.[2,10,11] In our case, concomitant involvement 
of salivary glands, pancreas, biliary radicles, kidneys, 
and lymph nodes was an “AuntMinnie” FDG PET‑CT 
pattern for IgG4‑RD.[12] The Gestalt approach utilized 
in oncological imaging can lead to the correct diagnosis 
in selected cases of IgG4‑RD, especially in those with 
multisystem involvement. Our case highlights the important 
role played by FDG PET‑CT in pinpointing the pathology 
in this otherwise difficult‑to‑diagnose disease, identifying 
the systemic burden of disease, and guiding less invasive 
site for accurate tissue diagnosis. The knowledge of FDG 
PET‑CT pattern of IgG4‑RD can help nuclear medicine 
physicians in correct interpretation of scan findings of this 
relatively rare disease.
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