
R a d i o l o g y  C a s e  R e p o r t s  1 8  ( 2 0 2 3 )  3 9 3 2 – 3 9 3 5  

Available online at www.sciencedirect.com 

journal homepage: www.elsevier.com/locate/radcr 

Case Report 
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a b s t r a c t 

We present a unique case of neurosarcoidosis diagnosed based on thyroid biopsy and 

FDG PET (Fluorodeoxyglucose positron emission tomography) imaging. A patient presented 

for a second opinion after being placed in hospice for rapidly progressing dementia, pre- 

sumed to be due to Creutzfeldt Jakob disease despite negative workup and was unable 

to perform activities of daily life or communicate with his wife. The patient underwent 

a workup including whole-body FDG PET, which showed hypermetabolic lymph nodes as 

well as a hypermetabolic nodule in the thyroid. Biopsy of the lymph nodes was non- 

diagnostic, but the thyroid biopsy tissue yielded a diagnosis of sarcoid. After ruling out 

other causes and reviewing the tissue pathology, the patient was diagnosed with sys- 

temic sarcoidosis with neurological involvement and started on infliximab with rapid 

improvement. 

© 2023 The Authors. 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 the presence of noncaseating granulomatous
disease, most commonly in the lungs, lymph nodes, skin, and
liver [1] . Less commonly, sarcoid can affect the central or pe-
ripheral nervous system resulting in a wide range of clinical
manifestations including cranial neuropathies, neuroen-
docrine dysfunction, meningitis, seizures, encephalopathy,
myelopathy, hydrocephalus, and myopathy [2] . Neurologic
sarcoidosis can accompany systemic sarcoidosis or, more
rarely, may occur in isolation. Imaging of the lungs and lymph
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nodes may suggest the diagnosis of sarcoidosis and can help
identify suitable targets for confirmatory tissue biopsy. 

Case report 

A 65-year-old male initially presented with slow, shuffling gait.
Past medical history was unremarkable, excluding recently
stopping adalimumab for psoriatic arthritis due to insurance
coverage changes. Over the next months, the patient devel-
oped confusion and memory issues affecting daily life, uri-
nary incontinence, poor appetite, and repeated falls. Three
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Fig. 1 – Selected images from the initial FDG PET/CT. Coronal FDG PET maximum intensity projection (MIP; A) demonstrates 
multifocal FDG avid foci including a right thyroid nodule (red arrow), multiple supraclavicular, mediastinal, hilar, and 

mesenteric lymph nodes (blue arrow), multifocal nodular cardiac uptake (green arrow), and multiple nodular soft tissue 
deposits in the intramuscular fascia and skin (yellow arrow). Transaxial FDG PET/CT (B) CT (C) and PET (D) images show a 
hypermetabolic nodule along the right thyroid gland which was a pathology proven to be sarcoidosis. Adjacent 
hypermetabolic right supraclavicular lymph node (blue arrow) was also noted and likely nodal sarcoid involvement. 
Transaxial FDG PET/CT (E) CT (F) and PET (G) images through the thorax demonstrate nodular intense FDG uptake along the 
cardiac intraventricular septum (green arrow) and a nodular focus of cutaneous uptake along the back (orange arrow) which 

was found to be inflamed seborrheic keratoses. Transaxial FDG PET/CT (H) CT (I) and PET (J) images through the legs 
demonstrate multinodular hypermetabolic focal (yellow arrow) along the intramuscular fascia and subcutaneous fat which 

is also likely related to the patient sarcoid. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

months after initial presentation, the patient was hospital-
ized for urinary tract infections and was found to have second
degree heart block, which was treated with pacemaker place-
ment. Four months after initial symptoms, the patient had lost
50 pounds and was bed- and wheelchair-bound with bowel
and bladder incontinence and alogia, and he required assis-
tance with activities of daily living (e.g., dressing and brushing
teeth). At this point, the patient was presumed to have rapidly
progressive dementia, believed to be due to Creutzfeldt-Jakob
disease based on outside interpretation of brain MRI, and was
placed in hospice. 

The patient sought a second opinion and underwent
whole-body imaging with [ ¹8 F]Fluorodeoxyglucose positron
emission tomography with computed tomography (FDG
PET/CT) to rule out possible neoplastic process and para-
neoplastic syndrome as the cause of his symptoms. The
FDG PET/CT demonstrated multiple markedly hypermetabolic
lymph nodes throughout the body, an atypical pattern of my-
ocardial uptake, a hypermetabolic 2.0 × 1.4 cm thyroid nod-
ule with 20 SUV max, and multiple hypermetabolic nodules
throughout the skeletal muscular fascia and subcutaneous
fat ( Fig. 1 ). Additionally, marked global hypometabolism was
seen in the brain, with preservation of the sensorimotor cor-
tex and occipital lobe uptake. MRI brain showed nonspecific
confluent foci of T2 hyperintensity in the periventricular and
subcortical white matter in both cerebral hemispheres and
enlarged ventricles ( Fig. 2 ). While no focal hypermetabolic
foci were seen in the brain or cerebral meninges to suggest
neurosarcoidosis, there were scattered hypermetabolic foci
throughout the spinal canal. MRI spine showed radicular en-
hancement of the cauda equina and T2 hyperintensity of the
paraspinal musculature. 

To assess for myocardial sarcoid involvement, the patient
underwent cardiac MR, but imaging was nondiagnostic due
to the patient being unable to control his breathing. Echocar-
diogram showed an ejection fraction of 26%. Due to the pa-
tient’s clinical status, myocardial biopsy was deferred, and
goal-directed medical management for heart failure was ini-
tiated. Subsequent thyroid ultrasound showed an ill-defined
hypoechoic nodule in the left lobe ( Fig. 3 ) and an abnormal
cervical lymph node. Initially, thyroid fine needle aspiration
was attempted but yielded no cells after several passes. In the
setting of the patient’s clinical status and need for tissue diag-
nosis, a thyroid core biopsy was performed and yielded granu-
lomatous inflammation and was negative for acid-fast bacilli,
fungal colonization, or malignancy. Of note, the patient’s thy-
roid stimulating hormone (TSH) was within normal limits.
This result coupled with the PET/CT findings suggested the di-
agnosis of sarcoid with neurologic, thyroid, and likely cardiac
involvement. 

The patient was started on intravenous methylpred-
nisolone with rapid and dramatic clinical improvement. A day
later, he was able to feed himself and have conversations with
his family. He continued to improve, was placed on infliximab,
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Fig. 2 – Transaxial 18 F-FDG PET image (A) of the patient’s 
brain through the basal ganglia (white arrow) and 3-D 

surface rendering (B) clearly demonstrates the marked 

global hypometabolism including deep gray matter (white 
arrow) when compared to age-normalized standard with 

relative preservation of the sensorimotor cortex and 

occipital lobe. For comparison, transaxial 18 F-FDG PET of a 
58-year-old man with suspected lymphoma and 

paraneoplastic syndrome (C) demonstrates normal intense 
physiologic FDG uptake in the brain and basal ganglia 
(white arrow) and 3-D surface rendering (2D) demonstrate 
the expected physiologic uptake with basal ganglia 
comparable to gray matter. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 – Color Doppler images of thyroid region of concern 

showing mixed echogenicity, part solid, poorly defined 

mass. After fine needle aspiration yielded no cells, a core 
biopsy was performed which showed noncaseating 
granulomas. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

attended short-term rehabilitation, and then returned home.
The patient regained enough strength to perform transfers,
walk with an assistive device, participate in physical therapy,
and could have prolonged, complex conversations with his
wife. 

Unfortunately, the patient contracted Coronavirus disease
2019 (COVID-19) the following year, after which he developed
weakness, mental fatigue, and worsening heart failure with
an ejection fraction of 20%. The patient’s infliximab was held
due to congestive heart failure. After some improvement in
his ejection fraction, infliximab was restarted, but the patient
did not have a favorable response. The patient passed away 29
months after his diagnosis. 
Discussion 

FDG PET-CT and thyroid biopsy ultimately led to this patient’s
diagnosis. Before undergoing this evaluation, the patient was
given a terminal diagnosis and recommended hospice. The
thyroid biopsy yielded a diagnosis of sarcoid, which could be
treated with immunosuppressants, providing the patient with
immediate improvement in quality of life. The patient contin-
ued to do well until developing complications from COVID in-
fection. The patient, initially given less than 6 months to live
and bed-bound, was given at least a year of improved quality
of life and was able to walk with assistive devices and converse
with his family. 

FDG PET-CT is nonspecific for sarcoid diagnosis as it can
detect malignancy, infectious, and inflammatory conditions.
It can, however, give valuable information about active sar-
coid disease when combined with tissue samples [3] . Sarcoid
presents most commonly as hypermetabolic mediastinal
and upper abdominal lymph nodes and can less frequently
present in the cervical nodes, spleen, or in skeleton, typically
as lytic lesions. As the appearance of sarcoid on FDG PET
is indicated by metabolic activity, it can be mistaken for
lymphoma or other malignancies that may lead to hyper-
metabolic lymph nodes. FDG-PET (with the proper dietary
preparation to prevent false positive metabolism) can also
detect and monitor therapy of cardiac sarcoid involvement,
presenting as hypermetabolic foci [4] ; however, cardiac MR
and myocardial biopsy remain the gold standard for diag-
nostic cardiac involvement. In both systemic sarcoid and
cardiac sarcoid, FDG-PET has been investigated as a means
of evaluating response to immunosuppressive therapy [ 3 ,4 ].
Active neurosarcoidosis can also be seen as abnormal hyper-
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metabolic areas on FDG-PET [5] . While FDG-PET in isolation
cannot diagnose neurosarcoidosis, it can elicit typical pat-
terns of sarcoidosis throughout the body and provide targets
for biopsy and tissue diagnosis [6] . 

Previous cases of neurosarcoidosis have been diagnosed
with the aid of thyroid biopsy. In 1 such case, a patient
presented with rapid functional decline and memory loss;
a workup showed lymphadenopathy and thyroid goiter on
chest CT as well as laboratory evidence of hyperthyroidism [2] .
Thyroid core biopsy yielded noncaseating granulomas, which
along with mediastinal lymphadenopathy and neurological
symptoms led to the diagnosis of systemic sarcoidosis with
thyroid, pulmonary, and CNS involvement. An FDG-PET was
not reported. 

Another interesting aspect of our case is that the pa-
tient had become symptomatic after stopping therapy with
adalimumab for psoriatic arthritis. Adalimumab, a fully hu-
man monoclonal antibody against tumor necrosis factor-
alpha (TNF-alpha), has been used to treat both cardiac sar-
coid and systemic sarcoidosis [ 7 ,8 ] as an alternative to inflix-
imab. There have also been reports of adalimumab causing
sarcoidosis-like reactions in patients who recently started the
therapy, and the reaction is seen in approximately 1/2800 pa-
tients treated with TNF-alpha antagonists [9] . The sarcoidosis-
like reaction to TNF-alpha antagonists resolves with the ces-
sation of inciting medication and anti-inflammatory treat-
ment. In our case, the patient had recently stopped the med-
ication when he began developing symptoms, and symptoms
continued to progress while off adalimumab therapy, argu-
ing against sarcoidosis-like reaction due to TNF-alpha antag-
onist therapy. It is unknown, therefore, if the patient’s adal-
imumab was treating pre-existing sarcoidosis which was re-
vealed upon cessation, or if the patient developed sarcoidosis
due to immune dysregulation. 

Conclusions 

Our case emphasizes the role of FDG-PET in diagnosing sar-
coidosis as a means of providing initial hints to a systemic pro-
cess as well as providing targets for tissue confirmation biopsy.
The utilization of FDG-PET in this case and the subsequent
thyroid biopsy allowed physicians to determine systemic sar-
coidosis with involvement of the nervous system and thyroid
along with probable involvement of the heart. The patient, ini-
tially given less than 6 months to live, started immune therapy
with instant improvement, giving him a better quality of life
for at least a year after his diagnosis. 
Patient consent 

Written, informed consent was obtained from the patient’s
representative, given that the patient had passed at the time
of the manuscript being written. 
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