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Abstract
Isolated	 cardiac	 sarcoidosis	 (ICS)	 accounts	 for	 5%–10%	 of	 patients	 with	 sarcoidosis.	 It	 can	
involve	 atrioventricular	 node	 causing	 heart	 block,	 as	 well	 as	 the	 basal	 septum,	 papillary	
muscles,	 focal	 regions	 in	 the	 free	 wall,	 and	 the	 myocardium	 being	 more	 commonly	 involved.	
The	 diagnosis	 is	 achieved	 on	 magnetic	 resonance	 imaging	 (MRI)	 and	 endomyocardial	 biopsy.	
Recently,	 Fluorine‑18	 fluorodeoxyglucose	 positron	 emission	 tomography	 and	 computed	
tomography	 (F‑18	 FDG	 PET)	 has	 been	 incorporated	 in	 the	 diagnosis	 as	 well	 as	 management	
algorithm.	We	describe	an	 interesting	case	of	 ICS	detected	on	F‑18	FDG	PET	and	MRI	and	discuss	
its	role	in	the	management	of	this	rare	presentation.
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Introduction
Sarcoidosis	 is	 a	 systemic	 granulomatous	
disease	 most	 commonly	 affecting	 the	
patients	 of	 25–60	 years	 of	 age.[1,2]	 Cardiac	
involvement	 occurs	 in	 5%	 of	 these	
patients	 with	 symptoms	 of	 palpitations,	
chest	 pain,	 dyspnea,	 and	 fatigue.	 Isolated	
cardiac	 sarcoidosis	 (ICS),	 however,	 is	 rare.	
Fluorodeoxyglucose	 positron	 emission	
tomography‑computed	 tomography	
(FDG	 PET‑CT)	 scan	 has	 been	 added	
to	 the	 diagnostic	 algorithm	 of	 cardiac	
sarcoidosis	 (CS),	 which	 so	 far	 included	
chest	 X‑ray,	 echocardiography	 (2D‑echo),	
electrocardiogram	 (EKG),	 cardiac	
magnetic	 resonance	 imaging	 (MRI),	 and	
endomyocardial	biopsy.	It	is	also	helpful	for	
therapeutic	response	assessment.	We	present	
a	 case	 of	 ICS	 and	 discuss	 various	 findings	
on	 F‑18	 FDG	 PET/CT	 and	 MRI	 in	 our	
patient	and	discuss	the	relevant	literature.

Case Report
A	 50‑year‑old	 male	 presented	 with	
complaints	 of	 low‑grade	 intermittent	 fever	
for	1	month	associated	with	chest	heaviness,	
anorexia,	 and	 loss	 of	 weight.	 His	 workup	
for	 pyrexia	 of	 unknown	 origin	 revealed	 a	
positive	 antinuclear	 antibody	 (1:320)	 and	

right‑sided	 pleural	 effusion	 on	 chest	 X‑ray	
and	 pleural	 tap	 revealed	 mesothelial	 cells,	
few	 lymphocytes,	 and	 neutrophils	 with	
no	 malignant	 cells.	 Serum	 calcium	 and	
angiotensin‑converting	 enzyme	 levels	 were	
within	 the	 normal	 range.	 2D‑echo	 was	
normal	apart	from	mild	pericardial	effusion.

In	 view	 of	 persistent	 pyrexia	 of	 unknown	
origin	 and	 no	 significant	 contributory	
findings	 on	 the	 conventional	 investigations,	
F‑18	 FDG	 PET/CT	 scan	was	 performed	 to	
detect	the	source	of	infection/inflammation.

F‑18	 FDG	 PET/CT	 imaging	 was	 performed	
on	an	integrated	scanner	(Biograph™	scanners,	
PET/CT	 scanner,	 Siemens	 Healthineers).	
After	an	overnight	fasting	of	12	h,	the	patient	
was	injected	with	7	mCi	(259	megabecquerel)	
of	 F‑18	 FDG,	 and	 images	 were	 obtained	 at	
1	 and	 3	 h;	 contrast	 CT	 images	 were	 also	
obtained.	The	 blood	 sugar	 level	 before	FDG	
injection	was	110	mg/dl.

The	 study	 revealed	 high‑grade	 (SUVmax	 10)	
metabolic	 activity	 in	 both	 atrial	 walls	 and	
interatrial	septum	with	extensive	involvement	
of	 the	 left	 atrial	 wall	 [Figure	 1].	 The	
possibilities	of	sarcoidosis,	atrial	fibrillation,	
and	 lipomatous	 hypertrophy	 were	
considered.	 The	 patient	 had	 no	 atrial	
fibrillation,	 and	 CT	 was	 negative	 for	
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lipomatous	 pattern.	 Hence,	 high	 probability	 of	 sarcoidosis	
was	 raised.	 The	 ventricles	 did	 not	 show	 any	 appreciable	
abnormality.	There	was	 low‑grade	metabolic	 activity	 in	 the	
bilateral	 pleural	 effusion	 and	moderate	 pericardial	 effusion,	
which	 were	 in	 the	 reactive	 range.	 The	 liver,	 spleen,	 lungs,	
and	nodal	stations	did	not	reveal	any	abnormality.

To	 confirm	 the	 PET‑CT	 findings,	 the	 patient	 underwent	
a	 cardiac	 MRI	 [Figure	 2]	 which	 revealed	 suspicious	
delayed	 enhancement	 in	 the	 inferior	 part	 of	 interatrial	
septum,	 minimal	 myocardial	 enhancement	 in	 the	 basal	
interventricular	 septum	of	 indeterminate	etiology,	 and	mild	
pericardial	effusion.

A	 day	 after	 the	 FDG	 PET‑CT,	 the	 patient	 developed	
episodes	 of	 giddiness.	 His	 cardiac	 evaluation	 revealed	
bradycardia	(pulse	rate	of	48/min).	The	electrocardiography	
revealed	 junctional	 rhythm,	 and	 ejection	 fraction	 was	
normal	on	2D‑echo.	There	was	no	ventricular	 involvement	
either	on	the	FDG‑PET	study	or	on	the	2D‑echo	evaluation.	
As	 it	 was	 purely	 an	 atrial	 wall	 abnormality	 and	 even	 the	
referring	 cardiologist	 was	 not	 keen	 on	 any	 further	 study	
as	 the	 patient	 got	 admitted	 with	 junctional	 rhythm	 in	 the	
intensive	 care	 unit	 a	 day	 after	 the	 PET‑CT	 study,	 hence	
myocardial	 perfusion	 imaging	 (MPI)	 was	 not	 considered.	

Since	both	the	FDG	PET‑CT	and	MRI	raised	the	possibility	
of	 ICS	 and	 endomyocardial	 biopsy	 was	 considered	 risky	
in	 the	 presence	 of	 junctional	 rhythm,	 the	 patient	 was	
started	 on	 oral	 prednisolone	 40	 mg	 once	 daily	 and	 tablet	
orceprinaline.

The	 patient	 improved	 over	 the	 next	 week	 after	 which	
prednisolone	 dose	 was	 tapered	 gradually	 and	 was	
maintained	 on	 a	 dose	 of	 5	 mg	 OD.	 After	 30	 days	 of	
treatment,	 patient’s	 heart	 rhythm	 had	 normalized,	 and	 all	
the	 symptoms	 had	 regressed.	 The	 follow‑up	 F‑18	 FDG	
PET‑CT	 scan	 was	 done	 after	 30	 days	 of	 treatment.	 The	
blood	sugar	level	before	FDG	injection	was	118	mg/dl.	The	
scan	revealed	50%	decrease	in	the	metabolic	activity	along	
the	 right	 atrium	and	 the	 left	 atrium,	 suggesting	 fairly	good	
response	in	1	month	[Figures	1,3,4].	The	patient	is	currently	
on	5	mg	prednisolone	and	doing	well	at	follow‑up.

Since	 the	 first	 PET‑CT	 was	 done	 for	 pyrexia	 of	
unknown	 origin,	 and	 at	 no	 stage,	 sarcoidosis	 was	 under	
consideration,	 hence	PET‑CT	was	done	using	 conventional	
protocol	 (modified	 diet/injection	 heparin	 protocol	 was	 not	
followed).	 Therefore,	 during	 follow‑up	 also,	 we	 had	 to	
perform	using	 the	conventional	protocol	 for	quantitative	as	
well	as	qualitative	analysis.

Discussion
ICS	 is	 challenging	 and	 is	 difficult	 to	 diagnose	 as	
existence	 of	 the	 cardiac	 lesion	 should	 be	 detected	
from	 cardiac	 manifestations	 alone.	 The	 most	 common	
clinical	 manifestations	 of	 ICS	 are	 dyspnea,	 syncope,	
and	 palpitations.	 CS	 can	 cause	 dilated/restrictive	
cardiomyopathy	 which	 can	 lead	 to	 heart	 failure.	 CS	 most	
frequently	 involves	 the	 left	 ventricular	 free	 wall	 (96%),	
followed	by	the	interventricular	septum	(73%),	whereas	the	
atrial	wall	 is	 rarely	affected	(right,	11%;	 left,	7%).[3]	Enzan	
et al.	 reported	 a	 patient	 with	 left	 atrial	 CS	manifesting	 as	
left	atrial	reentrant	tachycardia.[4]

Figure 1: Pretreatment fluorodeoxyglucose positron emission tomography 
and computed tomography scan (on the left) shows high-grade metabolic 
activity in both atrial walls, interatrial septum with extensive left atrial wall 
involvement, posttreatment scan (on the right) shows about 50% decrease 
in the metabolic activity along the right and left atrium 

Figure 2: Top row shows delayed enhancement in the inferior part of 
interatrial septum, bottom row shows minimal enhancement in the basal 
interventricular septum (as marked)
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CS	 is	 usually	 a	 diagnosis	 of	 exclusion,	 as	 the	 available	
diagnostic	 tests	 have	 limited	 sensitivity	 and	 specificity	 and	
the	absence	of	true	biological	marker.	Atrioventricular	block	
and	 right	 bundle	 branch	 block	 are	 more	 commonly	 seen	
EKG	changes.	The	2D‑echo	findings	are	usually	nonspecific	
although	 basal	 interventricular	 thinning,[5]	 ventricular	
systolic	 and	 diastolic	 dysfunction,	 isolated	 wall	 motion	
abnormalities,	and	aneurysms	can	be	feature	of	CS.[6,7]

There	 is	 no	 specific	 pattern	 of	 late	 gadolinium	
enhancement	 (LGE)	 on	 cardiac	 MRI	 that	 is	 diagnostic	
for	 CS,	 and	 it	 is	 patchy,	 multifocal	 with	 sparing	 of	 the	
endocardial	 border. [8,9]	 LGE	 is	 most	 commonly	 seen	 in	
basal	segments,	particularly	of	 the	septum	and	 lateral	wall,	
and	 usually	 in	 the	 midmyocardium	 and	 epicardium	 of	 the	
myocardium.[10‑12]

FDG	 is	 a	 glucose	 analog	 that	 is	 useful	 in	 differentiating	
between	 normal	 and	 active	 inflammatory	 lesions	 where	
the	 activated	 pro‑inflammatory	 macrophages	 show	 a	
higher	 metabolic	 rate	 and	 glucose	 utilization.[13]	 It	 has	
been	 suggested	 that	 PET	 might	 be	 useful	 as	 a	 disease	
activity	 marker	 to	 guide	 CS	 therapy.	 The	 suppression	 of	
physiological	 FDG	 uptake	 in	 the	 cardiac	 muscle	 is	 a	 key	
factor	in	optimizing	diagnostic	accuracy.

On	 a	 pathophysiologic	 basis,	 CS	 may	 alter	 coronary	
microcirculation,	 leading	 to	 myocardial	 perfusion	
defects.	 These	 defects	 may	 represent	 either	 active	

inflammation	 or	 scar,	 with	 abnormal	 FDG	 uptake	
representing	 inflammation.	 Based	 on	 the	 different	
uptake	 patterns,	 various	 classifications	 of	 the	
scintigraphic	 images	 (FDG‑PET	 and	 MPI)	 have	 been	
proposed:	 early	 (only	 FDG	 positive),	 progressive	
inflammatory	(FDG	positive	without	major	perfusion	defects),	
peak	 active	 (high	 SUV	 FDG	 uptake	 with	 small	 perfusion	
defects),	 progressive	 myocardial	 impairment	
(high	 SUV	 FDG	 uptake	 with	 large	 perfusion	 defects),	 or	
fibrosis‑predominant	 (FDG	 negative,	 but	 with	 perfusion	
defects).

Endomyocardial	 biopsy	 reveals	 noncaseating	 epithelioid	
cell	 granulomas	 with	 multinucleated	 giant	 cells,	 but	 it	
has	 low	 sensitivity	 due	 to	 the	 focal	 nature	 of	 the	 disease.	
To	 increase	 sensitivity,	 electroanatomic	 mapping	 or	
image‑guided	 (PET	or	cardiac	MRI)	biopsy	procedures	are	
now	recommended.

Our	 case	 demonstrates	 the	 utility	 of	 FDG	 PET‑CT	 in	 the	
diagnosis	 of	 Cardiac	 Sarcoidosis.	 It	 is	 an	 unusual	 case	
with	 predominantly	 involving	 atrial	 wall	 which	 probably	
explains	 the	 absence	 of	 any	 significant	 cardiac	 symptoms	
which	 are	 common	 with	 ventricular	 involvement.	 The	
MRI	 findings	 also	 suggest	 possibility	 of	 early	 disease	
with	 very	 minimal	 contrast	 enhancement	 changes.	 Since	
endomyocardial	 biopsy	 is	 risky	 with	 many	 complications,	
FDG	 PET‑CT	 would	 act	 as	 a	 reliable	 alternative	 with	
response	assessment	benefit	as	well.

Figure 3: The maximum intensity projection image of the chest, the top 
image (pretreatment) shows bilateral atrial wall uptake with absent left 
ventricular uptake and the bottom image (posttreatment) shows reduced 
atrial wall uptake with normal left ventricular uptake

Figure 4: The whole-body pretreatment maximum intensity projection 
image (on the left) and posttreatment maximum intensity projection 
image (on the right)
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