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Abstract

Purpose Cardiac sarcoidosis is most commonly found in
the left ventricular (LV) free wall. Presence in the right
ventricle (RV) is less common but might be useful for
detecting cardiac involvement of sarcoidosis. '*F-fluoro-
deoxyglucose ("*F-FDG) PET has been used to detect LV
regions with cardiac sarcoidosis. However, the same has
not been done for RV involvement. The aims of the current
study were to evaluate RV '®F-FDG uptake and its rela-
tionship to the distribution of LV wall '"F-FDG-positive
segments in the LV, and to evaluate whether patients with
positive RV '®F-FDG uptake met the 1993 diagnostic cri-
teria of the Japanese Ministry of Health and Welfare
(JMHW) guidelines regarding sarcoidosis with suspected
cardiac involvement.

Method Fifty-nine biopsy-proven extra-cardiac sarcoido-
sis patients (age 56.1 £ 14.7 years) with suspected cardiac
involvement based on abnormal electrocardiography or
echocardiography findings underwent fasting '*F-FDG

O. Manabe - A. Masuda - K. Magota - N. Tamaki
Department of Nuclear Medicine, Hokkaido University Graduate
School of Medicine, Sapporo, Japan

K. Yoshinaga (D)

Department of Molecular Imaging, Hokkaido University
Graduate School of Medicine, Kital5 Nishi7 Kita-Ku, Sapporo,
Hokkaido 060-8638, Japan

e-mail: kyoshi@med.hokudai.ac.jp

H. Ohira - T. Sato - L. Tsujino - A. Yamada - M. Nishimura
First Department of Medicine, Hokkaido University Hospital,
Sapporo, Japan

N. Oyama-Manabe

Diagnostic and Interventional Radiology, Hokkaido University
Hospital, Sapporo, Japan

@ Springer

PET or PET/CT. The LV wall was divided into 17 seg-
ments and RV uptake was also evaluated.

Result  Among 59 patients, 35 (59.3 %) showed some
abnormal '®F-FDG uptake in the RV and/or LV wall. With
respect to the RV wall, 13 (22.0 %) showed abnormal
"E_FDG uptake. The number of LV-involved segments
was 4.8 & 2.4 in the patients with RV '®F-FDG uptake,
which was significantly higher than in the patients without
RV uptake, 1.8 £ 2.2 (P < 0.0001). Patients with RV
uptake more frequently met the diagnostic criteria of the
1993 JMHW guidelines (n = 27), than did those without
RV uptake (84.6 vs. 34.8 %, P = 0.0033).

Conclusion '®F-FDG PET identified RV involvement less
frequently than LV involvement in this study population.
However, patients who had RV uptake showed a greater
number of LV-involved segments and met the JMHW
diagnostic criteria more frequently. Although RV uptake is
less frequent, '®F-FDG RV uptake may be useful in diag-
nosing cardiac involvement in sarcoidosis.

Clinical trial registration UMIN000006533.

Keywords FDG - Glucose metabolism - Right ventricle -
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Introduction

Sarcoidosis is a multisystem granulomatous disease with
unknown etiology. It is commonly found in young and
middle-aged adults. Incidence varies widely due to differ-
ences in environmental risk factors and genetic factors, and
manifestation varies from an asymptomatic state to a pro-
gressive disease [1, 2]. Cardiac involvement sarcoidosis
(CS) is considered to be the main cause of morbidity
and death related to conducting-system abnormalities,
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ventricular arrhythmia, and heart failure [1, 2]. Recently,
the incidence of cardiac involvement sarcoidosis has
reportedly been increasing and this increase has been
associated with increasing mortality in Europe and North
America [3]. Therefore, the need for sensitive and accurate
diagnosis of cardiac involvement has increased in recent
years.

®E_fluorodeoxyglucose ('®F-FDG) positron emission
tomography (PET) is a useful diagnostic test for detecting
active inflammatory lesions associated with sarcoidosis [4,
5]. "F-FDG is also useful for detecting cardiac involve-
ment in sarcoidosis [5, 6].

Data on right ventricular (RV) '"®F-FDG uptake have
been very limited, and moreover the prevalence and diag-
nostic usefulness of RV '"®F-FDG uptake have not been
well reported. A limited number of autopsy studies have
examined RV involvement in sarcoidosis. The frequency of
RV involvement was lower than that of left ventricular
(LV) involvement [7, 8]. However, the frequency of RV
involvement has not been fully studied. In addition, the
association between RV involvement and the distribution
of LV sarcoidosis lesions has not been studied in accor-
dance with 1993 Japanese Ministry of Health and Welfare
(JMHW) guidelines. Therefore, the aims of this study were
to evaluate the frequency of RV 'SF-FDG uptake and its
relationship to the numbers of '®*F-FDG-positive LV
regions in sarcoidosis patients with suspected cardiac
involvement. In addition, we also evaluated whether
patients who had positive RV '®F-FDG uptake more fre-
quently met the diagnostic criteria of JMHW guidelines
regarding cardiac sarcoidosis than did patients who did not
have RV '®F-FDG uptake [9].

Materials and methods
Study population

Seventy-six histologically proven extra-cardiac sarcoidosis
patients were prospectively involved in this study from
January 2003 to May 2013. These patients had suspected
cardiac involvement given their electrocardiography (ECG)
or echocardiographic (UCG) abnormalities. Patients with a
history of coronary artery disease (CAD) were excluded
from this study. We performed additional evaluations,
including stress myocardial perfusion imaging or coronary
angiography (CAG) in those with multiple coronary risk
factors to exclude patients with CAD. Using echocardiog-
raphy we also excluded patients with any other known heart
disease such as myocarditis, valvular heart disease, or other
cardiomyopathies [4, 10, 11]. In terms of LV wall assess-
ment, 17 patients who showed diffuse physiological myo-
cardial '"F-FDG uptake were also excluded from LV

Table 1 Clinical characteristics

Age (years) 56.1 £ 14.7
Sex (M/F) 14/45
Diabetes (Y/N) 2/57
Steroid treatment (Y/N) 4/55
Abnormality of myocardial perfusion imaging (Y/N) 22/34%
ECG abnormalities

RBBB 19

AV block 16

Left axis deviation 2

Non-sustained VT 1

PVC (>grade 2) 14

Abnormal Q wave

ST-T abnormalities
Echocardiography findings

Interventricular septum wall thinning 8

Regional wall motion abnormality 12

Ventricular aneurysm 1

Regional wall thickening 12
Ga scintigraphy uptake of cardiac lesion (Y/N) 0/16
Cardiac sarcoidosis according to JMHW guidelines ~ 27/32

(Y/N)

"E_FDG uptake in patients meeting IMHW 25/27

diagnostic criteria (92.6 %)°
'"®F.FDG uptake in patients not meeting IMHW 10/32
criteria (31.3 %)

Fasting blood glucose (mg/dL) 91.0 £ 16.5

ECG electrocardiography, RBBB complete right bundle branch block,
AV block atrioventricular block, VT ventricular tachycardia, PVC
premature ventricular contraction, IVS interventricular septum, 18g.
FDG '8F-fluorodeoxyglucose

* Three patients had no myocardial perfusion images
P P < 0.0001 vs. patients not meeting IMHW criteria

analysis [5]. Therefore, 59 patients (14 male, 45 female,
56.1 & 14.7 years old) with biopsy-proven extra-cardiac
sarcoidosis were included in this study (Table 1). Cardiac
involvement was defined based on the 1993 JMHW
guidelines for diagnosing cardiac sarcoidosis (Table 2) [9].
This study protocol was approved by the ethics committee
of the Hokkaido University Graduate School of Medicine.
Written informed consent was obtained prior to the study.

PET imaging

All patients fasted for at least 6 h before '*F-FDG PET
studies to reduce physiological myocardial uptake of '*F-
FDG [5]. Unfractionated heparin (UFH; 50 IU/kg, Moch-
ida, Tokyo) was injected intravenously in all patients
15 min prior to "®F-FDG injection also in order to reduce
physiological myocardial '"®F-FDG uptake [10]. Prior to
"SELFDG  PET  imaging studies, we checked for
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Table 2 Japanese Ministry of Health and Welfare guidelines for
diagnosing cardiac sarcoidosis, 1993

1. Histological diagnosis group: CS is diagnosed when histological
analysis of operative or endomyocardial biopsy specimens
demonstrate epithelioid granuloma without caseating granuloma

2. Clinical diagnosis group: In patients with histological diagnosis
of extracardiac sarcoidosis, CS is diagnosed when item (a) and
one or more of items (b—e) are present

(a) RBBB, left-axis deviation, AV block, VT, PVC (>grade 2 in
Lown’s classification), or abnormal Q or ST-T changes on ECG
or Holter ECG

(b) Abnormal wall motion, regional wall thinning, or thickening or
dilatation of left ventricle (LV) on UCG

(c) Perfusion defect on”°"TI myocardial scintigram or abnormal
accumulation on®’Ga-citrate 0r99mTc-pyrophosphate myocardial
scintigram

(d) Abnormal intracardiac pressure, low cardiac output, abnormal
wall motion or depressed ejection fraction of LV

(e) Interstitial fibrosis or cellular infiltration over moderate grade
in endomyocardial biopsy even if findings are nonspecific

CS cardiac sarcoidosis, RBBB complete right bundle branch block,
AV block atrioventricular block, VT ventricular tachycardia, PVC
premature ventricular contraction, ECG electrocardiography, LV left
ventricle, UCG ultrasound cardiography

contraindication of heparin use such as active bleeding,
bleeding risk, or a history of heparin-induced thrombocy-
topenia (HIT). None of the patients in this study population
had contraindication for heparin use. PET imaging was
performed using a Siemens ECAT EXACT HR+ scanner
(Siemens/CTI, Knoxville, TN, USA) (n = 37) or a Bio-
graph 64 TruePoint with TrueV PET/computed tomogra-
phy (CT) scanner (Siemens Japan, Tokyo) (n = 22).
Transmission scanning for PET or a low-dose CT for PET/
CT was performed for attenuation correction. Scans were
performed at 45-60 min after the administration of
224.1 £+ 57.0 MBq of "®F-FDG [12]. Blood samples were
obtained before and 15 min after UFH administration to
measure immunoreactive insulin (IRI) and free fatty acids
(FFA). Fasting plasma glucose level was measured before
"E_FDG injection.

Data analysis
ECG data analysis

Resting 12-lead ECG and 24-hour ambulatory ECGs were
analyzed by cardiologists blinded to clinical and '"*F-FDG
PET information. Based on the JMHW guidelines, right
bundle branch block (RBBB), atrioventricular (AV) block,
left-axis deviation, ventricular tachycardia (VT), premature
ventricular contraction (PVC) (>grade 2 in Lown’s
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classification), and abnormal Q or ST-T changes were
defined as abnormal [9].

Echocardiography

All patients underwent transthoracic UCG using a 2.5 MHz
echo-Doppler probe with a SONOS 5500 imaging system
(Agilent Technologies, Andover, MA, USA). Echocardi-
ography data were also analyzed by cardiologists blinded
to clinical and "®F-FDG PET information. The LV end-
diastolic and end-systolic dimensions were analyzed using
M-mode or B-mode echocardiography. Based on JIMHW
guidelines, abnormal wall motion, regional wall thinning or
thickening, and dilatation of the left ventricle were con-
sidered abnormal for UCG [9].

"8E_.FDG PET or PET/CT imaging analysis

Acquired images were resliced into a series of short-axis,
horizontal long-axis, and vertical long-axis images. '°F-
FDG uptake in the RV and LV myocardium were evaluated
visually. Uptake was defined as being positive if it was
greater than that for a physiologically normal liver [4, 13].
The LV wall was divided into 17 segments based on
American Society of Nuclear Cardiology (ASNC) imaging
guidelines [14] to count the number of BE_EDG involved
segments. Two nuclear medicine physicians blinded to
clinical and other test data independently evaluated the LV
myocardial '"®F-FDG images. Discordant findings were
evaluated by a third observer. In RV analysis, we evaluated
first whether or not there was any positive uptake. In the
case of positive RV '®F-FDG uptake, we also evaluated the
distribution as being either diffuse or focal. Positive RV
uptake was examined regionally. A regional '‘‘F-FDG
uptake that was higher than that of a physiologically nor-
mal liver was defined as positive [4, 6]. Evaluation criteria
for positive regional RV myocardial '*F-FDG uptake were
similar. RV uptake was measured against numbers of LV-
involved segments and JIMHW guideline criteria [9].

Perfusion analysis

Perfusion analysis was done for 56 patients (94.9 %; 50
patients were studied by **™Tc-MIBI scintigraphy, and 6
patients with '>O-water PET) of the 59 patients. Two
nuclear medicine physicians independently evaluated the
myocardial perfusion images or myocardial blood flow.
Discordant findings were evaluated by a third observer. We
assessed myocardial perfusion distribution based on ASNC
imaging guidelines (Updated imaging guidelines for
nuclear cardiology procedures 2001).
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Statistical analysis

Data are expressed as the mean =+ standard deviation (SD),
and a P value of less than 0.05 is considered statistically
significant. For intra-group comparisons, Wilcoxon signed-
rank tests were applied to compare differences in the total
number of positive '®F-FDG uptake segments between
patients with and patients without RV uptake. Fisher’s
exact test was used to compare discrete data as appropriate.
Pearson’s correlation coefficient was used for the com-
parison of the patients’ characteristics among the '*F-FDG
uptake variations. Statistical calculations were carried out
using statistical software (JMP version 10, SAS Institute,
Cary, NC, USA).

Results
Patient characteristics

Characteristics of study subjects are found in Table 1.
Forty-five patients (76.3 %) showed ECG abnormalities.
Three patients’ UCG data were not evaluated due to poor
image quality. Thus, 58.9 % (33/56) of patients showed
echocardiographic abnormalities. There was no patient
who had normal ECG and normal UCG in the current
study. Fifty-six out of 59 (94.9 %) patients had myocar-
dial perfusion imaging and 22 of 56 patients (39.3 %)
showed abnormal findings. Sixteen patients had Ga scin-
tigraphy and no patient showed positive Ga uptake in the
LV. Two patients had myocardial biopsy. One patient
showed positive and another patient showed nonspecific
findings. There were two diabetic patients and 4 patients
being treated with corticosteroids. However, the mean
fasting serum glucose level was within the normal range
[15]. The fasting serum glucose levels at the time of the
PET scan were under 120 mg/dL except for one patient
with diabetes. The diabetic patient showed a higher fast-
ing serum glucose level, 178 mg/dL, but the '*F-FDG
PET image quality was good and was suitable for the
analysis.

Blood sample data

Among 59 sarcoidosis patients, 53 had IRI data and 54 had
FFA data. Blood samples were insufficient to measure IRI
in 6 patients and FFA in 5 patients. FFA values were sig-
nificantly increased after UFH administration in all 59
patients (P < 0.0001) (Table 3). IRI did not significantly
increase after UFH administration (P = 0.072). No
patients had any side effects from UFH.

Table 3 Blood sample data

Before heparin IV~ After heparin IV P value
IRI (nU/mL) 35435 42430 0.0717
FFA (mEq/L) 8454 4+ 377.3 2057.8 £ 632.7 <0.0001

1V intravenous injection, /RI immunoreactive insulin, FFA free fatty
acid

LV only

OLV +RV
RV only

0 No uptake

Fig. 1 Frequency of right and left ventricular wall involvement.
Fifty-nine % of patients showed abnormal uptake in the ventricular
wall. RV '®F-FDG uptake in suspected cardiac sarcoidosis was less
frequent than was LV involvement. LV left ventricle, RV right
ventricle, SF-FDG "®F-fluorodeoxyglucose

Total number of segments

P <0.0001
8.0 1 1
6.0
4.0 4
2.0 1
0.0 T 1

(+) Rvuptake ()

Fig. 2 Total number of segments. LV involvement was broader in
patients with RV BE_FDG uptake than in patients without RV 18p.
FDG uptake. LV left ventricle, RV right ventricle, *F-FDG 'SF-
fluorodeoxyglucose

JMHW diagnostic criteria

Among 59 patients, 27 met the 1993 JMHW diagnostic
criteria for cardiac sarcoidosis. The remaining 32 did not
meet the diagnostic criteria.

"8E_.FDG PET or PET/CT findings

Among a total of 59 patients, 35 (59.3 %) showed some
abnormal uptake in the RV and/or LV wall. With respect to
the RV wall, 13 (22.0 %) showed abnormal 8E_FDG
uptake. One patient showed only RV wall '®F-FDG uptake
without any LV wall uptake (Fig. 1). All patients who had
RV "F-FDG uptake showed a non-diffuse pattern.

@ Springer
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Fig. 3 Relationships between '*F-FDG uptake and IMHW diagnostic
criteria. Patients with RV '8F-FDG uptake in suspected cardiac
sarcoidosis more frequently met the 1993 JMHW diagnostic criteria
for cardiac involvement of sarcoidosis than did patients without RV

A

Fig. 4 Representative case of 63-year-old male. Maximum intensity
projection view of "®F-FDG PET (a), axial view at cardiac level (b),
horizontal long-axis view at upper ventricle level (c), short-axis view
at mid ventricle level (d) are shown. 8R_FDG PET shows significant

The number of LV-involved segments was 4.8 + 2.3 in
patients with RV '"®F-FDG uptake, which was significantly
higher than in patients without RV uptake, 1.8 £ 2.2
(P < 0.0001) (Fig. 2).

Patients with RV uptake more frequently met the diag-
nostic criteria of JMHW guidelines (84.6 %) uptake than
did patients who did not have RV uptake (34.8 %,
P = 0.0033) (Fig. 3a). Patients with LV "F-FDG uptake
also more frequently met the diagnostic criteria of JMHW
guidelines than did patients without LV '"®F-FDG uptake
(63.6 vs. 8.3 %, P < 0.0001) (Fig. 3b).

Among 27 patients who met the JMHW diagnostic cri-
teria, 25 (92.6 %) showed some abnormal uptake in cardiac
lesions. With regard to LV-involved segments in patients
who met the JMHW diagnostic criteria, 11 patients with
RV '8F-FDG uptake showed significantly higher numbers

@ Springer
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'"8E_FDG uptake (a). Patients with LV uptake also showed the same
tendency (b). "SF-FDG '®F-fluorodeoxyglucose, RV right ventricle,
JMHW Japanese Ministry of Health and Welfare

focal accumulation in right ventricular wall (SUVmax 12.3), antero-
septal wall (SUVmax 12.3), and inferior wall (SUVmax 6.7). In
addition, there are multiple lymph node uptakes in supraclavicular,
mediastinum, hilar, and abdominal regions (a)

of LV-uptake segments than did patients without RV '®F-
FDG uptake (n = 16) (5.3 £ 2.1 vs. 3.3 £ 2.0, P = 0.02)
(Fig. 4).

Excluded patients with LV diffuse '*F-FDG uptake

Among 17 excluded patients with LV diffuse 'F-FDG
uptake, 1 patient met the diagnostic criteria of JMHW
diagnostic guidelines. However, no excluded patients
showed abnormal RV "®F-FDG uptake.

Perfusion findings
For the perfusion analysis, 22 patients (39.3 %) showed

some perfusion abnormalities. All patients with an abnormal
perfusion scan demonstrated a positive '*F-FDG PETscan.
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Comparison of the patient characteristics among '*F-
FDG uptake patterns Background and clinical data were
compared among patients without myocardial '*F-FDG
uptake, with only LV uptake, and with RV uptake
(Table 4). There were no significant differences in age and
gender among the 3 groups. The frequency of echocardi-
ography was higher in patients with positive RV uptake
than it was for those with negative '*F-FDG uptake. The
frequency of perfusion abnormalities and of meeting
JMHW criteria was higher in both LV only '*F-FDG-
positive uptake and RV positive uptake patients than they
were in patients without '®F-FDG uptake. However, there
was no significant difference between the patients with
only LV uptake and patients with RV uptake.

Discussion

We have reported the frequency and patterns of RV '*F-
FDG uptake in patients with suspected cardiac sarcoidosis.
RV '®F-FDG uptake was less frequent than was LV uptake,
but patients who had RV '®F-FDG uptake showed higher
numbers of LV '|F-FDG-positive segments than did
patients without RV involvement. Patients with RV '®F-
FDG uptake more frequently met the JIMHW diagnostic
criteria for cardiac involvement of sarcoidosis than did
patients without RV '®F-FDG uptake. Patients with posi-
tive LV 'F-FDG uptake also more frequently met the
diagnostic criteria of JMHW guidelines than did those
without '"®F-FDG uptake in the LV.

RV "F-FDG uptake
RV "8F-FDG uptake in patients with suspected cardiac

sarcoidosis was found less frequently in this study than was
LV involvement (22.0 vs. 57.6 %, respectively). There

have been very limited reports regarding RV '*F-FDG
uptake in suspected cardiac sarcoidosis, and the frequency
of RV '"SF-FDG uptake has not been well reported. Previ-
ous studies have reported cardiac sarcoidosis in the RV
region less frequently than in the LV region [7, 16]. Pre-
vious autopsy reports showed RV region involvement in
36-39 % of patients with sarcoidosis [7, 8]. The frequency
of RV "8F-FDG uptake in this study is similar to but
slightly lower than that found in previous autopsy studies.
This difference may be associated with individual patients’
backgrounds. In fact, most of the patients in the current
study did not have heart failure and possibly had less
advanced cardiac damage or injury. In addition, some
autopsy cases involved active inflammatory lesions and
fibrosis. "®F-FDG accumulates in inflammatory lesions but
not in fibrosis [17]. These properties may account for the
differences between our present data and those from pre-
vious autopsy studies.

A more recent study from Blankstein et al. reported that
11 of 118 patients (9.3 %) with suspected cardiac sar-
coidosis showed RV uptake [18]. The frequency of RV
uptake of the previous study was lower than that of the
current study. The difference between the two studies may
be in patient backgrounds. The previous study included
patients with suspected cardiac sarcoidosis without biopsy-
proven extra-cardiac sarcoidosis. Therefore, some patients
may not have had either cardiac sarcoidosis or sarcoidosis.
This circumstance may have contributed to the low fre-
quency of RV positive '®F-FDG uptake in the previous
study.

RV "8F-FDG uptake and LV lesions
In the present study, patients with RV '"®F-FDG uptake in

suspected cardiac sarcoidosis showed broader LV regional
uptake, and more frequently met the JMHW diagnostic

Table 4 Comparison of patient characteristics among '*F-FDG uptake variations

Patients without '®F-FDG cardiac uptake

Patients with only LV uptake Patients with RV uptake

(n =124) (n=22) (n=13)
Age (years old) 589 4+ 12.4 55.3 + 18.1 52.0 £ 12.3
Sex (M/F) 4/20 5/17 6/7

Echocardiography
abnormality (£)*

ECG abnormality (+)
Perfusion abnormality (£)°
JMHW criteria (%)

8/15 (34.8 %)

16/8 (66.7 %)
2/22 (9.1 %)
2/22 (9.1 %)

10/10 (50.0 %) 9/4 (69.2 %)°

17/5 (77.3 %)
11/9 (55.0 %)°
14/8 (63.6 %)°

12/1 (92.3 %)
9/3 (75.0 %)°
1172 (84.6 %)°

8 F-FDG '®F-fluorodeoxyglucose, LV left ventricle, RV right ventricle, ECG electrocardiography

? Three patients with poor echo images were excluded because of poor image quality

® Three patients had no perfusion image

¢ P < 0.05 vs. patients without abnormal uptake. JMHW Japanese Ministry of Health and Welfare
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criteria for cardiac involvement of sarcoidosis than did
patients without RV '"®F-FDG uptake. UCG abnormality
was more frequent in patients with RV uptake than it was
in those without '®F-FDG uptake. In patients who met the
JMHW diagnostic criteria, those with RV involvement also
showed significantly greater LV involvement than did
those without RV lesions. Two previous autopsy studies
reported the frequency of LV and RV chamber involve-
ment in cardiac sarcoidosis [7, 8]. However, these studies
did not evaluate the association between RV sarcoid
lesions and LV sarcoid lesions. In the autopsy cases,
patients who died from cardiac sarcoidosis more frequently
had RV regional involvement than did those who died from
another cause [8], possibly implying that RV involvement
occurs in the advanced stages of sarcoidosis. Thus, the
current data may be in line with previous data and may
provide further insight into RV '"®F-FDG uptake and its
association with a broader distribution of sarcoid lesions in
the LV. This possibility requires further study.

RV physiological uptake

"E_EDG PET is the diagnostic tool used to detect cardiac
involvement in patients with sarcoidosis [5, 17, 19-22].
However, diffuse LV wall ¥E_FDG uptake sometimes
makes it difficult to distinguish between active inflamma-
tion caused by cardiac sarcoidosis and physiological
uptake. On the other hand, the physiological '‘F-FDG
uptake in the RV is usually less prevalent and less intense
than that in the LV [23]. Therefore, it is not difficult to
detect abnormal inflammatory uptake in the RV. In fact, in
the current study, we were able to evaluate RV 8E_FDG
uptake in patients who had LV diffuse physiological '*F-
FDG uptake. Increased RV "®F-FDG accumulation has also
been reported in the context of RV pressure overload due to
valvular heart disease or pulmonary hypertension [24, 25].
In those situations, the uptake might be diffuse. In our
study, patients with valvular heart disease were excluded,
and none of the patients with diffuse RV uptake had sus-
pected pulmonary hypertension. Therefore, patients with
non-diffuse RV uptake were strongly suspected of having
active inflammation due to the involvement of sarcoidosis.

Treatment decision making

In our institution, patients suspected of having sarcoidosis
with focal "®F-FDG uptake but who do not meet the criteria
are carefully followed up on using 12-lead ECG, Holter
ECG, and UCG without steroid treatment since there is no
established evidence of the advantage of steroid therapy for
this patient population. Further studies are needed to assess
treatment options.
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Limitations

In this study, '®F-FDG uptakes were not compared with
other pathological findings. It is not feasible to perform
endomyocardial biopsies on all suspected regions. In
addition, myocardial biopsy tends to have lower sensitivity
in the diagnosis of cardiac sarcoidosis [8, 26, 27]. In the
current study, all patients had at least biopsy-proven extra-
cardiac sarcoidosis, and we defined cardiac involvement
based on the widely accepted 1993 JMHW guidelines [6].
We also do not have enough data about prognosis yet, so
we cannot discuss the relationship between RV uptake and
prognosis.

The present study had methodological limitations.
Twenty-two patients were evaluated using PET/CT and the
remaining 37 patients were evaluated using PET. PET/CT
has better spatial resolution than does PET. However, we
defined as positive an obvious focal uptake that was higher
than that for a normal liver, thereby allowing us to accu-
rately detect abnormal regional uptake using PET as well
as previous studies have done [4, 10, 20].

Conclusions

RV "®F-FDG involvement was associated with broader LV
regional involvement and more closely met the diagnostic
criteria for suspected cardiac sarcoidosis. RV '*F-FDG
uptake is a hallmark of active and broad cardiac involve-
ment of sarcoidosis in patients with suspected cardiac
sarcoidosis.

RV |F-FDG uptake might be useful in diagnosing
cardiac involvement of sarcoidosis.
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