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Case report 

Disseminated sarcoidosis involving lymph nodes, 
bone and spleen with progressive cardiac 

sarcoidosis on 
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a b s t r a c t 

A 63-year-old lady with a background of ischemic heart disease was referred for 18 F-FDG 

PET/CT for multiple lytic bone lesions which showed disseminated FDG avid lesions in the 

skeleton, nodal stations as well as spleen simulating advanced malignancy such as diffuse 

lymphomatous disease. A diagnosis of sarcoidosis was pathologically confirmed with bone 

biopsy. Following treatment, repeat PET/CT revealed significant regression of FDG avid le- 

sions, however prominent uptake in the lateral ventricular wall was suspicious for active 

cardiac sarcoidosis, particularly given recurrent chest pain. This was confirmed on cardiac 

MRI and correlation with PET enabled discrimination between ischemic and non-ischemic 

fibrosis. 

Crown Copyright © 2021 Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Sarcoidosis is a multisystem disease of unknown cause that
can affect practically any organ of the body, which is charac-
terized by formation of non-caseating granulomas in affected
organs [1] . Cardiac sarcoidosis (CS) is uncommon and can be
difficult to detect, and as a result, CS can often be under recog-
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nized in clinical practice [2] . Although isolated CS can occur,
CS most often occurs as a manifestation of disseminated sar-
coidosis [2 ,3] . Cardiac magnetic resonance (CMR) and positron
emission tomographic (PET) imaging have both emerged as
useful modalities to detect CS. However, each of these tech-
niques has unique advantages. For instance, CMR is useful in
detecting presence of myocardial fibrosis and PET is useful for
visualizing active inflammation [4] . We herein report a case
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Fig. 1 – (A) 18 F-FDG PET/CT of a 63-year-old lady with multiple lytic bone lesions showed disseminated FDG uptake in large 
confluent hypodense splenic lesions (B, C, block arrows), numerous nodal stations on both sides of the diaphragm and lytic 
lesions in the axial and appendicular skeleton (D, E, thin arrows) simulating advanced malignancy such as diffuse 
lymphomatous disease. Physiological uptake of the left ventricle was noted on this FDG-PET/CT with routine patient 
preparation (F, G, curved arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

of CS in a patient with ischemic heart disease and highlight
the complementary value of CMR and 

18 F-FDG PET/CT which
enabled discrimination between ischemic and non-ischemic
fibrosis. 

Case presentation 

A 63-year-old lady with a background of hypertension, type 2
diabetes mellitus, chronic kidney disease and ischemic heart
disease with previous coronary artery bypass grafting had a
cervical spine MRI for occipital pain which incidentally discov-
ered multiple bony lesions within her cervicothoracic spine
suspicious of metastatic disease. 

She was referred for a 18 F-FDG PET/CT scan which showed
disseminated FDG uptake in large confluent hypodense
splenic lesions ( Fig. 1 , block arrows), numerous nodal stations
on both sides of the diaphragm and innumerable lytic lesions
in the axial and appendicular skeleton ( Fig. 1 , thin arrows)
simulating advanced malignancy such as diffuse lymphoma-
tous disease with splenic and bony involvement. Physiologi-
cal uptake of the left ventricle was noted on the initial 18 F-
FDG-PET/CT with routine patient preparation and diet ( Fig. 1 ,
curved arrows). She was referred for further work-up under
the care of hematology. Bone biopsy 1 month after presenta-
tion showed numerous large granulomas with no abnormal
B- or T-cell populations or any malignant cells. Her serum an-
giotensin converting enzyme was elevated at 94 U/L ( < 70 U/L).

A diagnosis of sarcoidosis was made and steroids and
methotrexate was commenced. Following this, the patient
had recurrent myocardial infarction with non-obstructive
coronary arteries suspicious of CS. 18 F-FDG PET/CT 8 months
following presentation to assess for sarcoid disease activ-
ity and possible CS was performed with high fat/low car-
bohydrate dietary preparation. The scan showed significant
metabolic response in previous avid sites in the spleen ( Fig. 2 ,
block arrows), bones ( Fig. 2 , thin arrows), and lymph nodes,
however prominent focal uptake in the lateral ventricular wall
confirmed suspicion of active CS ( Fig. 2 , curved arrows). Pred-
nisone and methotrexate regimen was up titrated. 

Follow up 

18 F-FDG PET/CT 15 months after presentation
with high fat/low carbohydrate diet showed markedly in-
creased FDG uptake in the basal and mid lateral wall of the
left ventricle ( Fig. 3 , black arrows) with complete metabolic
response elsewhere including the spleen, bones and lymph
nodes. CMR was performed 16 months following presentation
which showed patchy nodular myocardial late gadolinium en-
hancement in a non-ischemic pattern involving the basal and
mid lateral/inferior walls localizing to the FDG avid regions
on 

18 F-FDG PET/CT ( Fig. 3 , white arrows). There was also evi-
dence of curvilinear subendocardial late gadolinium enhance-
ment in the anterior wall localizing to non-FDG avid regions
on 

18 F-FDG PET/CT consistent with previous ischemic infarc-
tion ( Fig. 3 , thin arrows). She was subsequently started on in-



3612 R a d i o l o g y  C a s e  R e p o r t s  1 6  ( 2 0 2 1 )  3 6 1 0 – 3 6 1 3  

Fig. 2 – (A) 18 F-FDG PET/CT 8 months following presentation with high fat/low carbohydrate diet revealed significant 
metabolic response in previous avid sites in the spleen (B, C, block arrows) bone (D, E, thin arrows), and lymph nodes, 
however prominent focal uptake in the lateral ventricular wall is suggestive of active cardiac sarcoidosis (F, G, curved 

arrows). 

Fig. 3 – (A) 18 F-FDG PET/CT 15 months following presentation with high fat/low carbohydrate diet showed markedly 

increased FDG uptake in the basal and mid lateral wall of the left ventricle (B-E, black arrows) with complete metabolic 
response elsewhere. Cardiac sarcoidosis (CS) was confirmed on CMR performed 16 months following presentation which 

showed patchy nodular myocardial late gadolinium enhancement (LGE) in a non-ischemic pattern involving the basal and 

mid lateral/inferior walls localizing to the FDG avid regions (F, white arrows). There was also evidence of curvilinear 
subendocardial LGE in the anterior wall consistent with previous ischemic infarction (G, thin arrows). 
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fliximab, given 

18 F-FDG PET/CT evidence of active inflamma-
tion despite on prednisone and methotrexate. 

Discussion 

Sarcoidosis is a granulomatous disease that can affect practi-
cally any organ of the body. Bone and splenic manifestations
occur less commonly in up to 13% and approximately 10% of
patients with sarcoidosis, respectively [5 ,6] . CS is evident in
only 5% of patients with sarcoidosis and most often occurs
as a manifestation of disseminated sarcoidosis, although iso-
lated CS can also occur [2 ,3] . 

18 F-FDG PET/CT has emerged as a sensitive modality to de-
tect active CS lesions if performed with inhibition of the phys-
iological myocardial uptake with heparin injection or high
fat/low carbohydrate diet [7 ,8] . However, CS, a potentially life-
threatening manifestation, is challenging to diagnose due to
imperfect diagnostic accuracy as well as lack of validation of
existing diagnostic criteria [9] . The Japanese Ministry of Health
and Welfare Criteria for Diagnosis of Cardiac Sarcoidosis (Re-
vised 2006) does not include PET/CT as a diagnostic criterion
and only includes cardiac MRI abnormalities as a minor cri-
terion, both of which have been shown to be highly sensitive
modalities for diagnosis and monitoring [10] . 

Both CMR and 

18 F-FDG PET/CT imaging have unique fea-
tures that make them useful imaging modalities in CS as they
evaluate different aspects of the pathobiology of CS. For in-
stance, CMR is useful for the assessment of regional scar for-
mation and myocardial fibrosis which can occur in various
pathological processes including myocardial infarction, my-
ocarditis or CS [11] . 18 F-FDG PET/CT is useful in localising and
quantifying active inflammation [4] . 

Of the few studies that have compared the diagnostic accu-
racy of PET/CT with CMR, these have shown good agreement,
with the advantage of PET being more sensitive than CMR in
the assessment of therapeutic response [12 ,13] . As shown in
our case, combining CMR and PET provides complementary
value and enhance the diagnostic certainty and PET is able to
identify active inflammation and guiding immunosuppressive
therapy. A recent study by Vita and colleagues evaluating the
utility in combining CMR and PET in 107 patients with possible
CS, found that by combining PET and CMR, most patients were
correctly reclassified as having a higher or lower likelihood of
CS.[4] 

Conclusion 

Sarcoidosis is a multisystem disease of unknown cause that
can affect practically any organ of the body. CS, an uncom-
mon but potentially life-threatening manifestation, is chal-
lenging to diagnose. In this case report, 18 F-FDG PET/CT com-
bined with CMR were able to discriminate between ischemic
fibrosis due to coronary artery disease and non-ischemic fi-
brosis due to sarcoidosis, highlighting the importance of cor-
relation between different imaging modalities. 

Patient consent 

Patient Informed consent and permission obtained. 
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