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» CT la phwong tién chan doan hinh anh quan trong va
dung réng rai

» Hau hét cac may CT hién nay st dung EID
» Spectral CT dang phéat trién khoang mot thap nién nay

» Photon counting Detecter (PCD ) c6 kha nang chup anh
phd va cé nhiéu loi thé so véi Detector thdng thuwdng do
khac biét vé co can vat ly trong phat hién phat hién
photon va tao tinh hiéu.
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Properties and
Characteristics

EIDs

PCDs
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Detector material

Detection mecha-
nism

Spectral abilities

Energy-resolving
mechanism

Spatial resolution

Electronic noise
properties

Photon weighting

Reduction of
beam-harden-
ing and metal
artifacts

Multienergy im-
aging

High-resolution
imaging

Energy-selective
imaging

Cadmium tungstate, gadolinium oxide,
gadolinium oxysulfide

Energy integrating with a two-step
process involving an x-ray scintillator
and a photodiode, which converts
x-rays to visible light and visible light
to electric signal

Inherently no x-ray energy-resolving ca-
pabilities owing to charge integration

X-rays converted to visible photons and
visible photons converted to electron-
ic signal; photon energy information
is lost during this process

Smaller detector pixels become dose inef-
ficient owing to the finite-width septum
required between detector pixels.

Noticeable on conventional CT images
at low doses or at scanning of obese
patients

High-energy x-rays receive more
weighting than do low-energy x-rays,
consequently deteriorating contrast
between soft tissue and iodinated
contrast material.

Metal artifact reduction algorithms can
be used to mitigate these artifacts.

Requires dual-source, dual-tube poten-
tials, dual acquisitions, dual detec-
tor-layers, or dual beam filters to
acquire the needed dual-energy data

Radiation dose inefficient owing to
comb or grid filters or decreased
detector fill factor due to requirement
of additional septa

Limirted options owing to lack of energy
discrimination

Cadmium telluride, cadmium zinc telluride, sili-
con, gallium arsenide, chromium compensated
gallium arsenide

Energy resolving with the use of a single-step pro-
cess involving a semiconductor and the direct
conversion of x-rays to electric signal

Photon events are counted and binned in digital
counters with user-defined energy thresholds.

X-ray photon interactions form charge clouds
(electron hole pairs) in the semiconducting
layer, creating a signal whose magnitude is pro-
portional to the photon energy.

Smaller detector pixel sizes are possible because
septa between detector pixels are not needed.

Can be excluded from the measured signal by
selecting an energy threshold higher than the
electronic noise floor

All photon energy levels receive uniform weight-
ing, allowing improved contrast between soft
tissue and iodinated contrast material.

The high-energy bin images are much less affect-
ed by these artifacts. Algorithms can be used to
reduce any residual artifacts.

Single-source, single-tube-potential, single acqui-
sition, single—detector layer, single-filter simul-
taneous multienergy acquisition is inherently
possible.

Radiation dose efficient high-spatial-resolution
imaging is possible owing to inherently smaller
detector pixels.

Energy binning allows K-edge imaging custom-
ized to gadolinium, gold, bismuth, ytterbium,
and other high-Z contrast agents.




Ve oy > GIAM NHIEU DIEN T(
» Nhiéu trén anh CT bat ngudn t& hai nguon: nhiéu
lwong t&r va nhiéu dién tiv.
» VV&i cac hé thong EID CT’hién dai, nhiéu dién te
thwong khong dang ke doi voi chup bénh nhan co
trung binh.

» Tuy nhién, doi v&i quét liéu thap hoac & bénh nhan
béo phi, nhiéu dién tlr co thé Iam gidm chat lwong
hinh anh

» Nhung hé thong PCD CT c6 thé nhan tinh hiéu tot
photon c6 nang lwgng thap nén lam giam nhiéu
nhiéu dién to









» Doi v&i hé thong EID CT théng thwérng cac photon
nang lwong thap hon déng gép twong doi it hon vao
tin hiéu cua detecter so v&i cac photon nang lvong
cao hon nén lam giam tinh hiéu cac vat liéu Z cao
nhw iot.

» D6 twong phan i-0t duoc céi thién trén hé thong
PCD CT dan dén ty Ié twong phan trén nhiéu cua i-ot
dwoc cai thién néu liéu blrc xa twong rng

» S dung hinh anh thu dwoc tr photon c6 nang
lwong cao lam giam thiéu xao anh tr xwong va kim
loali
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» DO PHAN GIAI KHONG GIAN CAO

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

» Kich thude pixel khoang 0,25x0,25mm cho phép dé
phan giai khdng gian @ mc 150 mcm
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» THU NHAN DA NANG LUONG DONG THOI

» M6t trong nhirng dong Iwc chinh cda sw phat trién
PCD CT lané chp phép thu dwoc cac hinh anh CT
da nang lwong dong thoi.

> Lwa chon mirc nang luvong phu hop dé khao sat mo
ma quan tdm dée dat dwoc dé phan giai toi wu
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Photon-counting CT bests conventional scanners
By Kate Madden Yee, AuntMinnie.com staff writer

December 14, 2021 -- Mayo Clinic researchers have found that the first clinically
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
CT imaging of their coronary arteries. This will spare many patients from having to
have more invasive types of testing."

Mach7 - designed for the Enterprise First

Meet with Mach7’s experts
at SIIM 2022 to Learn More
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» McCollough ( Mayo Clinic ); “ PCD CT rat thu vj vi né
cung cap théng tin ma cac may EID hién co ( loai ma
ching ta da s dung trong hon 50 nam ) khéng thé
chup dwoc”. "N6 cho phép chup nhanh hon, véi liéu
lwong thude twong phan va liéu bire xa thap hon,
dong thoi thu dwoc hinh anh chat lwong cao hon voi
chi tiét khdng gian I&n hon va mie dd nhiéu thap
hon. Doi v&i nhiéu trng dung 1dm sang cé nhirng cai
tién nbi bac vé chat lwong hinh anh"



