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The Quantitative Evaluation of Cardiac Calcification
Using '®F-Sodium fluoride PET/CT
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Purpose

Although computed tomography (CT) is used for coronary artery calcification, it is difficult to differentiate

between high risk microcalcifications. Studies have shown that '*F-sodium fluoride (‘*F-NaF) is very useful for
the diagnosis of microcalcifications. In this study, we aimed to evaluate the usefulness of "*F-NaF PET imaging

in quantitative evaluation of calcification.

Materials and Methods

A total of 45 patients (67.1 + 6.9 years old) were injected with 250 MBq of '*F-NaF for 1 hour and images were

acquired for 30 minutes. All patients underwent CT angiography (CTAngiography, CTA) before the PET scan.
The SUVmax of calcification was measured and the background radioactivity of the left atrium was measured
to determine Target to Background (TBR) and quantitatively analyzed. High risk group was classified through
ROC curve (Receiver Operating Characteristic Curve).

Results

There were 226 coronary artery calcifications in the cohort and SUVmax was 1.15 £ 0.39. Of the 28 patients

(62%), 58 were classified as high risk (TBR > 1.25). The remaining 168 were TBR < 1.25.

Conclusion

'8F_NaF PET images were available for quantitative assessment of microcalcifications and could be classified

into high-risk groups. The combination of angiographic CT and "*F-NaF PET may be a new method for early

diagnosis of high-risk microcalcifications.
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Fig. 1. Discovery 710 PET/CT Scanner was used for acquisition,
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Fig. 2. ECG & Respiratory Gate machine.

SUVmax&
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Fig. 4. The graph shows the ROC Curve.

Table 1. The table shows ROC Curve analysis resullts.

Diameter Hot Spheres
Arear under the ROC Curve (AUC) 0.981
Standard Error 0.00732
95% Confidence interval 0.953 to 0.994
Z-statistic 65.675
Cut-off value >1.25
Significance level p (Area=0.5) <0.0001
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Fig. 5. It's difficult to distinguish microcalcification in CT angiography.
(A) Lesion with increased tracer uptake was identified in the
proximal right coronary artery, lesion TBR 1.35. (B)

Fig. 6. Upper—arrow shows the macrocalcification. (A) Down—arrow
shows the microcalcification. (B)

OE A A=

b

SE-NaF PET |44 881 219sket] f-8-5a
Fi HROE B NP AU 5 Rt A
2 7218 712 31 itk SHAFPET gAhe S
%JAIRko] T 27] whiol EFolut A1) 1o
oJpo) whysto] Bak 91 sore] H3her} Wold 4 et
o= AR Ao G 1] XA ] 1L Bl 0w}
A % olek olefat A elol olg 93

of ) thapet 7| wo] HgHo] 1 G Haskska glo

™

40



%8250

I
Q>

X -

o

FATL - QISEAL - ZIXHAL ®FSodium fluoride PET 0|25t ARt A5|5} ATy

foil chiet &

= o sk Bstel st 7)Ao A ook
s2doMe FHZ 7 |5
intelligence, Al)2 2-8-3}o4 TA|7F

=
N
°
¥ g
rr
rO’
o
N

e ALA 0 2 chopat 7 ol QLB 28510 4
430 B AL 52 ANBS UG 5 Il A7
ks st ek oleid Ao S Batol G4

kA 722 2L 4 g Aotk o 2fe 12 Fajol B
Ayo) 4 o] AT HakA 2 oI,
QA 0 2 ogate] Fatol A AR thE gl w HojiA
bl A 4o] 74 B 4 QITFRL AT e 2
1} Cedars-Sinai Medical Center2] 552 2 R 8§31 L0
A THE 81 &) CT}FPET Aol A CTE 2H2t A etsto] At
st SAHOR F gyl folat Aol
Dol o Al Bared
g3ko] 27} )% glo] ol 2 M3 g
PPMWEﬂﬂﬂA“quWH4ﬂ¥
1 91 sfolof 22
2 A To}yﬂ JAFS A 5klo] AR AL
shin olek. webd ARS Al ol
| ojafo WAAE A} Belstel 4551
Aelofof gk, B9 A 02 QAF Hakah Her
Sfst 7150l A 5] 9lo] Solliz wrk 7HHstE 4
o2 Aa1E A8 4 oA 2 Aol
ahelof A= A1EAI0) A F-NaF X-go] 153t of
Z] i"l/HOﬂ/\‘]# ] Z=oFof|ut 01 A E]o] A ;‘(-] Lo &2 AHAVSH
Utk oA A-8E7] fiste] A a8 HollAl
18F-NaF% o] g n| A A 5]8t A7t ShitelA Zleystar o)
o} 24:3] o|g|3l drSo] Sk Eo] A sl E A&
SHA| Fokd A e AAbell A L E 9] v A4 33
27| 2eket 4= Sl A2 ek HALR Aejul g & 4= 9l

o AR,

r_EL

_(

[rt
=3
OFJV

Q1
o

d

il
0,

o|N
Oll

a
—
o
~ I
%
]o

o:
i

o
rir
o2
ox
o
ol
_a
L‘-L
i)
e 4
40 ©
E

Lo 2 Hr oy
9%/
K
u)
o
r°4'

ox
i)
|o
ltl

i
30

l

ol
-
£

[
an
&

c}

Rl
e

_\2
o,
E ol
o
_
rN

2 o

A=W N335 HAbe] #HEE T2 (Comtuted

tomography, CT)2 ARE-5FA|TE 91 -2 ] A)| A 3]5} 7
o= o]8]2-0] Qlr}. ¥F-sodium fluoride (**F-NaF)7} u] Al 4

3)okE Adsh=t] mi-§- f-8&stth= A7 sl ol A Halk]
3 9)eh B =Fof A= F-NaF PET A0 & 4 3]815 A
7} 8k 1 842 QoA gk

BHA}= 2 4575(67.1£6.94)) 2. 2 SF-NaF-2 250 MBq 5]
koL 1A)7F 5 3087 JAFS =319tk AH] = Discovery
710 (GE Healthcare, MI, USA)& ARSI o HE 3x}=
PET AAF A @382 CT (CTAngiography, CTA)E &< 5}
91k, 415]5k] SUVmax 2748151 20 o] | Al
2735} Target to Background (TBR) 713t 7 A a2 £-431%
t}. ROC 2F41(Receiver Operating Characteristic Curve)2 %
sho] m9lgTS Hastet

gaLAA s Asisis 26l Uske
SUVmax+=1.15+0.390 2 gkth 287H(62%)l| A 58717} 1L
93] -0 2(TBR>1.25) 55 ¥]glt}. U] 1687]= TBR <
1.2552 gt}

"*F-NaF PET 9402 n|X|&gjste] s 77} 71ssh
9T B EE B 4 A BUEACTS} "F-NaF
PETS Hagtthd 3l =7t =2 nAl A 3] 8kE 27] Zetst

Ao 2 AR
T
1. 2413, 2017 AFYLlEA. 2211 7FY & 2018.p.1-59

2. Takehiro Nakahara, Marc R. Dweck, H. William Strauss,
“Coronary Artery Calcification: From Mechanism to
Molecular Imaging”, JACC: CARDIOVASCULAR IMAGING.
2015;8:579-96.

3. Michael J. Blaha, Martin Bedtker Mortensen and Miguel
Cainzos-Achirica, “Coronary Artery Calcium Scanning”,
JACC: CARDIOVASCULAR IMAGING. 2017:923-37.

4. Takehiro Nakahara, H. William Strauss, ‘From inflammation to
calcification in atherosclerosis”, Eur J Nucl Med Mol
Imaging. 2017;44:858-860.

5. Nikhil V Joshi, Alex T Vesey, Michelle C Williams and Dr
Nikhil Vilas Joshi,
tomography for identifi cation of ruptured and high-risk

“8F_fluoride positron emission

coronary atherosclerotic plaques: a prospective clinical

41



SHofsy = MR3H MRS 2019

trial”, Lancet. 2014;383:705-13. 7. E. Asma, S. Ahn, S. Ross, A. Chen, and R. Manjeshwar,

6. Felix Nensa, Aydin Demircioglu and Christoph Rischpler, “Feasibility of coronary 18F-sodium fluoride PET

Artificial Intelligence in Nuclear Medicine”, J Nucl Med. assessment with the utilization of previously acquired CT

2019;60:29S-37S. angiography.”, Circ Cardiovasc Imaging. 2018;11(12):
€008325

42



