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Photon counting computed tomography (PCCT) represents a novel imaging technology that effectively addresses the inherent
limitations of conventional CT systems through the utilization of energy integrated detectors (EID). The photon counting detector
(PCD) within a PCCT is capable of directly generating an electrical signal proportional to the energy of the photons by utilizing
semiconductors such as cadmium-telluride (CdTe) or cadmium-zinc-telluride (CZT), as opposed to the EID method of converting
visible light into an electrical signal using a conventional scintillator. Moreover, PCCT is capable of detecting photon energy on an
individual basis, thereby facilitating the attainment of exceedingly high spatial resolution, enhanced spatial resolution, diminished
noise, and quantitative material analysis information devoid of electrical noise in medical imaging. These developments have
facilitated significant advancements in medical imaging, particularly in the visualization of coronary arteries, where conventional CT
encounters challenges due to calcification, and in low-dose imaging of obese patients, where noise in the image can be diagnostically
confusing. Furthermore, they have enabled the provision of specific information for diagnostic imaging of underlying patient
conditions such as interstitial lung disease and multiple myeloma. Consequently, this paper will elucidate the technical and diagnostic
reliability, as well as the clinical applications, of PCCT, which optimizes spectral imaging for the visualization of small structures and
lesions with greater clarity.

Keywords : photon counting computed tomography (PCCT), photon counting detector (PCD), clinical use, semiconductor, energy-

integrated detectors (EID)

sl thekel Hogststa, el A 22 346, 25949

gt WAkAsk, 7 ARA] 327 346, 25949

(20249 109 299 WS, 2025 29 1Y HFFEE BE, 20259 2€ 12 AAIEA)

)

A A ATE B BYPCCT)S A BT PE7IEID)E A 71E CT A2E1) S SRk sl
A 1ol PCCT Ul SIE PODE@AAAE e 71 AHICIEE A83te] MBS 17] B2 WP EID WA
o] ol CaTepl=t Welol=) = CZTOh=R-old MRelol)el B WAls $sje] ) oulApl valshe 2]
A A58 A A9 5 Stk E0 PCCTE B4 oAE Asow Aol olu ol Wi A glol - we
33 Sl Bel BT Vol 2 ol ) YY) B4 4 AR ATH. ol WAl Al A )
CT} ofehe-S AT WIS A4sish olulA) vl g0z o) ARHoR E5S 3 4 gt Y B4 44T 3
A B8 azEoln] 1 o A8 % thiy BE e 71X12‘§¥ B4 geje] RS el Thet AuE TR A

1> 05’,

> =2 FPN

© The Korean Magnetics Society. All rights reserved.
*Corresponding author: Tel: +82-33-540-3383,
Fax: +82-33-540-3389, e-mail: angio7896@naver.com

—-29—



-30- BAA

3l o)y Ak Eolel
3h= PCCTY 71 2 ks
FHo : FAAS

1-4_%

L. M e

ZAFESSES (Computed tomography, CT) HARI Zth
o) FFA Eelrh. BE CTY 8 7 T el
HRo Gsla e R XA KHe AEv|2A 1972d
Ae O} =548 ol A% AL S B AR
1=Ke]

B ZHZE7] Y(detector row)2] 71 H XA FHO| =¥,

S A% e gme] 2P uso] AWHLUTH]). o)A
A CT 719 WAe g47lo] oIS, o8 2
P @] EART, o S, BAl) CT TKe B

] &2
Bl e 2L @J& MMI/H 27h sH*bJ} Aol
.

71 ofels] 3 shio] 2 AR 4 . AT

2 olEfgt TAHES S Uigle A8 W CT ol¥| ]°ﬂ
A %—E}[z] Fg BT S AR WA o2 e

CT 27X e] Hxgth ofm|A] e %7}9} U A=
(ArtifactyS ow,] ZA AslE gusls F1 Alo|ti3l.
%1}74]7— ](Photon—countmg Detector, PCD)= ©|2]sF &
A | 93l =95 e 538 vk 7E} 7]
= ‘?%xLJ /‘%o]‘:}. o] 7l 71H F/E glo] vie =2
Tt st 2 tin] e AHE RS 5 9o
oA e e HYUE Holx {Fon|gt ojHES AT
St} RIS AFE B2 (Photon Counting Computed
Tomography, PCCT)2] PCD<} 7|& HFH dF Y
(Computed Tomography, CT)IA AMg3h= olUA] & 2
Z7)(EID)?] 718 & zlolde Amste] fEA] guks
o2 Fk=g-HFElo|=(CdTe), 7F=H -0} = Felo]=(CZT)
o} 22 W2 YREoixITh4-6]. 2ol A&7 Y
AR XA AP 22 S A83te] AT B oy
o] Hlglshs A} & 3 22 7] Alez HIEE AS
ot} o]% 7] AsE AHslslal FAre] oufA] AR
£ TSl 2AER ouAS ThssHAl gt oleh 22
PCCTE= RF 142Q] CTo HAIE SESkaL Hdst oy

AN E4E& PEsla A 7VS° 5‘:"”\]7] T U= Al
75}0] 7)ot B3k 3RE ¥

R
|, 7hsaidl 24 49 -
.

%8 ==s ‘l‘—‘ﬂ )»}]\E} [1].
B =58 o3t PCCTe] 213 lo} 8ol tigh

NI Ansow e
A9} b Sl sl At

AH 9529, AT A2V, B, wimAl, J|A] T HE7

15 A 9E I B P2l @ PR - FEE - IO
9 e AARH AL Fxe) WEe o Ael A2
Bk,

W 77k miEell A deiete] Al 3l el o
3 Adxsiaral g

Photon-Counting  Computed Tomography(PCCT)= 7]&
AR B3 A&7 ](energy—integrating detector, EIDYS A&
sk= CTeF 2Pdske HAAQ 7S HojEr) ol
FAH(photon)d] oUAE 7HA|51aL 7]io]-— 7188 A}851
Pyl st EAL = PP S5 ANF DY
9 OF oA QI BT e GS A DRt
oz ] Hgs)w 9}

A Ale g9 BA HE 7](Smgle-Ph0ton Detector, SPD)
£ AR8st AP BAE Alske sl B 32 AE
715 AEE 7} 3 gla)] 215 HAE vkEsi) ARk &
& E BEF A" Az EHd ofsf AgE T [6]
olE 83 Fx} A4 7HZE7](Photon-Counting Detector,
PCD)= BAE WoZ ®IZ vy 7] 2z wHiksle
A} ARl CTollX ARRHOAL Sl 718 ollviA] &
& 7427](EID)9‘r tk2tH1,7].

A BE 58 CT Zull AREHE JuA 58 A=
7](Energy Integrating Detector, EIDY= =% Zo|7} 0.8~1
] 8 %7 A= FAE, sieio] Brjolesr} %
28 A8 o8 (Al

* ok

T T T T <+—— Photo-diodes
W\/\/\/ Electronic signals

Fig. 1. (Color online) Schematic drawing of an energy-integrating
scintillator detector.
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oxysulfide, GOS)Z WF=o{ZIth(Fig. 1).
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Fig. 2. (Color online) Schematic drawing of energy-integrating detector (EID).
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Fig. 4. 74-year-old male clinically diagnosed with idiopathic non-
specific interstitial pneumonia was scanned on conventional energy-
integrating detector CT (A) and investigational PCD-CT (B) using a
clinical routine protocol. Based on Esquivel et al. (2022).
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Fig. 5. 56-year-old male with multiple myeloma. A, B. Axial energy
integrating detector-CT (A) and PCD-CT (B) slices through the
thoracic spine. Based on Esquivel et al. (2022).
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Fig. 6. The incudostapedial joint (arrows), shown on energy integrating
detector-CT (A) and PCD-CT (B) images. Adapted from Benson et
al. (2022).
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Fig. 7. 70-year-old female with a history of resected intrahepatic
cholangiocarcinoma, gastric bypass, and a side-to-side jejunojejunostomy.
Based on Esquivel et al. (2022).
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