PHOTON-COUNTING DETECTOR CT
Key Points Radiologists Should Know
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» CT Ia phuwong tién chan doan hinh anh quan trong va
sir dung rong rai

» Hau hét cac may CT hién nay st dung EID

» Spectral CT dang phat trién khoang mét thap nién nay

» Photon counting Detector (PCD ) c6 kha nang chup anh
phd va co nhiéu lgi thé so véi Detector thong thuwdng do
khac biét vé co can vat ly trong phat hién phat hién
photon va tao tinh hiéu.
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EID swr dl_mg may phat tia nhap nhay dé tao ra anh sang kha kién khi méot
photon tia X t&i cham vao chung, sau dé anh sang dwoc ghi lai béi mot di-ot
quang c6 vach ngan phan xa & giira cac phan tir may do dé giam nhiéu xuyén
am.

Trong khi PCD-CT str dung mét chat ban dan dé trwc tiép tao ra cac dién tich
dwong va am, thi cac dién tich am sé di t&i cac cwec dwong dwoc pixel hoa dé
ghi lai titrng photon riéng Ié va nang lworng cua né.




» (PCD) CT la c6ng nghé CT m&i str dung detector nang
lwong photon tia X t&1 dwoc ghi triee tiep dwoi dang tin hiéu
dién tur.

» Thiét ké ctia PCD tao diéu kién cai thién do phan giai khéng
gian va tang tin hiéu chat twong phan trong khi van cho
phép chup anh da nang lwong.

» PCD-CT c6 thé loai bd nhiéu dién t& va gidm xao anh do s
dung cac nguwdng nang lwong.

» Hinh anh don nang lwgng do va phan loai vat liéu sé ho tro
nhiéu nhiém vu chan doan trong chup anh bung, co xwong
va tim mach.




Photon-Counting Detector Property

Impact on Clinical Images

A. Direct conversion of X-ray coincidence to signal that is proportional to photon
energy

B. Smaller detector pixel size

C. Reflective septae are not required for each detector element, which
contributes to geometric dose inefficiency with conventional energy-integrated
detectors

BandC

D. Elimination of electronic noise
E. Shaping of the X-ray beam with tin filters, energy thresholds, and tube
potential selection

- Increased iodine signal as there is no down weighting of lower energy photons

- Ability to obtain multi-energy information with a single X-ray tube voltage: virtual
monoenergetic images, virtual non-contrast, virtual non-calcium, and iodine maps routinely
available

- Improved spatial resolution

- Radiation dose reduction improved spatial resolution

- Ultra-high spatial resolution does not require attenuating filters that increase radiation dose
- Ultra-high spatial resolution no longer has a radiation dose penalty and can be performed in
larger body regions

- Only quantum noise is present

- Reduction of metal and blooming artifact

- Reduced radiation dose




PO PHAN GIAI KHONG GIAN CAO

»Do khoéng st dung vach ngan va bd loc nén
PCD tao ra c6 hin anh khéng gian cao hon EID

»Kich thuwde pixel khoang 0,25x0,25mm cho
phép dé phan giai khéng gian & mrc 150 mcm
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» Cac photon tia X chi yéu twong tac véi doi twong
dwoc chup thdng qua hai co ché vat ly: hiéu trng
quang dién (UPE) va tan xa Compton.

» C4c vat liéu Z cao nhw i6t cho phép dd twong phan tot
hon trén anh CT vi su suy giam photon manh hon
trong dai nang lwong thap théng qua hiéu &ng quang

dién.

» PCD CT dém trng photon riéng I& nhw nhau, bat ké
nang lwvgng photon do dwoc la bao nhiéu. Do do, cac
photon nang lwong thap dong gép nhiéu hon vao dé
twong phan hinh anh cuaa PCD CT so v&i EID CT, giup
cai thién dé twong phan hinh anh va tang twong phan
cua chat can quang i-0t.




Improved lodine Signal













Multi-Energy Imaging
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» Mot trong nhirng dong Iwc chinh cla sw phat trién
PCD CT la né‘cho phép thu dwoc cac hinh anh CT da
nang lwgong dong tho.

» Lwa chon mirc nang lwong phu hop dé k,héo sat mo
ma quan tam dé dat dwoc dé phan giai toi wu

» Spectral CT
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» Radiation Dose Reduction

» Do phan giai khong gian cao hon va ty 1é twong phan trén nhiéu
giup cai thién kha nang hién thi cta cac cau triic giai phau ¢
nhitng bénh nhan nhé hon nhung hiéu qua sir dung licu ting 1én,
tao diéu kién giam liéu hon nira.

» Vi ché do do phan giai cao ctia PCD-CT, licu birc xa c6 thé giam
20%—-30% ma khong lam giam chat lwgng hinh anh.

» Nhitng tinh ning nay ctia PCD-CT khién né tré nén 1y tuong cho
nhi khoa, CT nguc li€u cuc thap, Iy twong cho nhtrng bénh nhan
can chup CT lap di lap lai







Artifact Reduction

» PCD loai bé nhiéu dién tt, nhirng tao tac nay co thé gidm ro rét

» PCD c6 nhiéu nguw&ng/ngan nang lwong, hinh &nh & cac ngan nang lwong khac
nhau thé hién cac dac tinh suy gidm khac nhau. Hinh anh thung nang lwong cao
trong PCD-CT cho thay it x40 &nh lam clrng chum tia hon so v&i hinh anh thung
nang lwong thap

» PCD c6 thé giai quyét hién twong Blooming nhiéu cach.

» V&i dbé phan giai khdng gian dwoc cai thién tang dé chinh xac cua danh gia hep &
bénh nhan bi v6i héa mach mau day dac

» Ngoai ra, cling co thé gidm hién twong blooming bé‘ng cach giérp dod suy giam trung
binh cla voxel bang cach tang nang lwong tia X, diéu nay co the dat dwoc trong
PCD-CT st&r dung VMI nang lvong cao

» Cubdi cung, canxi co thé dwoc tach ra khdi hinh anh bang thuat toan phan tach vat
liéu, thuat toan nay cé thé duwoc tao bang cach sir dung théng tin da nang lwong, cé
kha nang cung cap wdc tinh chinh xac hon vé tinh trang hep long mach
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Photon-counting CT bests conventional scanners

By Kate Madden Yee, AuntMinnie.com staff writer Can your Enterprise Viewer...

- A
December 14, 2021 -- Mayo Clinic researchers have found that the first clinically ) {0
available photon-counting CT scanner performed better than conventional CT in a
study published December 14 in Radiology.

The technology could dramatically improve patient care, according to study co- ...Be your downtime PACS?
author Cynthia McCollough, PhD, director of the CT Clinical Innovation Center at
the Mayo Clinic in Rochester, MN.

...Display diagnostic quality all the time?

-.Connect all imaging systems in a unified view?

"With photon-counting-detector CT, we are seeing anatomy and disease at a .Give configurable hanging protocols to all
resolution that has never before been achieved in patients, and that is providing Caregivers?
physicians new information and insights -- insights that can change patient ...Act as a Collaboration Platform?
management," McCollough said in a statement released by the RSNA. "In patients
with coronary artery disease, for example, photon-counting-detector CT can provide
diagnostic quality images in patients who previously were not good candidates for
g;l’vgnr?]%irr;gir?\zégﬁjgciorc;r;agtgggrr]ie% This will spare many patients from having to Meet with Mach7’s experts
yP 9. at SIIM 2022 to Learn More
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» McCollough ( Mayo Clinic ): * PCD CT rat tha vi vi né
cung cap théng tin ma cac may EID hién co ( loai ma
ching ta da st dung trong hon 50 ndm ) khong thé

chup dwoc”. "N6 cho phép chup nhanh hon, vai liéu
lwong thudc twong phan va liéu bire xa thap hon,
dong thoi thu dwoe hinh anh chat lwong cao hon voi
chi tiét khédng gian I&n hon va mire do nhiéu thap
hon. Doi v&i nhiéu (rng dung I1dm sang c6 nhirng cai
tién ndi bac vé chat lwong hinh anh"
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