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NGHIEN CU’'U NG DUNG CONG NGHE XU LY ANH XSPECT
TRONG GHI HINH PHONG XA SPECT/CT

Nguyén Tuén Long!, Pham Thanh Céng!, L& Xuin Ngoc?

TOM TAT )

Muc tiéu cta nghién ciru: Ung dung c6ng nghé
XU ly anh xSPECT trong ghi hinh phong xa SPECT/CT.
Db6i tugng va phuong phap nghién ciru: Méy
SPECT/CT cua hang Siemens, Dic. Phan mém
XSPECT; Phan-tom nudc; Ghi h|nh SPECT/CT véi thuoc
phong xa **™Tc-MDP tren bénh nhan ung thu biéu md
tuyén tién liét. K&t qua nghién ciru: Két qua dung
bon phuang phép tai tao: XSPECT Quant (xQ); XSPECT
Xuang™ (xB); Flash 3D (F3D); OSEM, cho thay Iap mo
hinh ma tran hé théng chinh xac hon la lugc do cap
nhét. Két qua dinh lugng cia nén va_6 hinh cdu bang
cach sir dung xE, xQ va xB vGi Ié’y mau goc 3dova 6
dd sau nhiéu lan cap nhat, tat cd cac phuong phap
deu dua ra erc tinh rat chlnh Xac (gan 100%) vé nen
va két qua 6n dinh véi cac ban cdp nhat. Két qua xa
hinh xuong & 40 bénh nhan ung thu tién liét tuyén
bang SPECT/CT v&i *™Tc-MDP da phat hién dugc 50
ton thuang, trong dé: SPECT c6 60% (30/50) dudc
cho la khong ro rang, khi st dung XSPECT vGi
SPECT/CT d3 lam rd chan doéan & 52% cac t6n thuang
nghi ngd chi con 8% (4/50) van khong ro rang.

Tur khoa: xSPECT; ghi hinh phéong xa SPECT/CT

SUMMARY
A STUDY APPLICATION OF xSPECT IMAGE
PROCESSING TECHNOLOGY IN SPECT/CT
RECORDING

Objectives of the study: Application of XSPECT
image  processing technology in  SPECT/CT
radiographic imaging. Subjects and methods:
SPECT/CT of Siemens, Germany. xSPECT software;
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Phan-tom water; SPECT/CT bone scan with 99mTc-
MDP in patients with prostate carcinoma. Results:
Results using four reconstruction methods: XxSPECT
Quant (xQ); XSPECT Bone™ (xB); Flash 3D (F3D);
OSEM, shows that the system matrix modeling is more
accurate than the updated schema. Quantitative
results of background and 6 spheres using xE, xQ and
xB with 3 degree and 6 degree angle sampling after
many updates, all methods give very accurate
estimates (nearly 100 %) to the background and the
results are stable with updates. Bone scintigraphy in
40 prostate cancer patients by SPECT/CT with 99mTc-
MDP detected 50 lesions, of which: SPECT 60%
(30/50) was said to be unclear, when use of XSPECT
with SPECT/CT clarified the diagnosis in 52% of
suspected lesions only 8% (4/50) remained unclear.

I. DAT VAN DE

Ngay nay vai trd cta hinh anh Y hoc Hat
nhan (YHHN) tir cac mdy ghi hinh phdng xa c6 vi
tri vO cuing quan trong trong chan doan bénh tat.
Ghi hinh phdng xa (con dudc goi la xa hinh) la
phudng phap ghi hinh anh clia su phan bé déng
vi phdng xa bén trong cac cg quan va mo cla co
thé bang cach do hoat dd phéng xa clia chiing tur
bén ngoai cd th€ nhd dau do mdy xa hinh
(Gamma camera) [1]. Hién cé hai loai may ghi
hinh phong xa chinh la may ghi hinh cat I6p bang
bllc xa photon don SPECT (single photon
emission computed tomography) va may ghi hinh
cat I6p phat xa positron PET (positron emission
tomography). Hinh anh YHHN Ia hinh anh
chuyén hda, chirc ndng va phéan ti, nhd vy ma
nd phat hién dugc cac tén thuang sdm khi chua
6 thay ddi cdu tric clia o quan bi bénh, nhung
hinh &nh nay né c6 nhugc diém la khong dinh vi
dugc chinh xac vi tri tén thuong cling nhu thé
tich, kich thudc ton thuang, vi vay dé khic phuc
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nhugc diém nay cac nha khoa hoc da tich hgp
may chup cat I&p vi tinh (Computer Tomography:
CT) thanh hé thong SPECT/CT dua trén cong
nghé xSPECT dé& cho hinh anh hoan hao giup cac
bac sy chan doan chinh xac cac tén thuong cho
ngudi bénh [2, 3], hon thé nifa cac nha khoa hoc
da dua tri tué nhan tao (AI) vao dé phén tich két
qua dé tang do nhay, d6 dac hiéu, do tin cay
trong chdn doan. Trong dé tai nay chung toi
nghién cttu véi muc tiéu: "Ung dung céng nghé
xu ly anh XSPECT trong ghi hinh phong xa
SPECT/

Il. THIET Bl CONG NGHE VA THUAT TOAN

NGHIEN CUU

2.1. Thiét bi cong nghé. May SPECT/CT
cla hang Siemens, Blrc. Cau hinh:

- SPECT 2 dau thu, colimator nhiéu muc
nang lugng, bd chudn truc AUTOFORM™: Thiét
k& 6ng chuén truc déc quyén cho vach ngan
dong nhat va d6 nhay cao.

- CT xoan 6c,16 lat cat.

2.2. M6 hinh cong nghé xSPECT. xSPECT
bao dam su tich hgp hoan chinh dir liéu SPECT va
CT so vGi cac hé théng SPECT/CT thong thudng,
cho phép Symbia Intevo thuc hién dinh lugng thé
do nbng do, hoat tinh tinh dong vi phdng xa
(Bg/ml) tai cac vi tri trong truGng nhin FOV.

SPECT

cr =
&
4

Hinh 1: M6 hinh cong nghé XSPECT

XSPECT s dung CT lam khung tham chiéu
dé tai tao hinh anh, ndng cao dd phan giai cla
SPECT cho cac bo dif liéu trong qua trinh tai tao.

2.3. Dia di&€m nghién ciru: Khoa Y hoc Hat
nhan — Bénh vién Ung budu Thanh Hoa.

II. KET QUA VA BAN LUAN

3.1. Két qua sir dung bon phucng phap
tai tao:

(1) xSPECT Quant (xQ),

(2) xSPECT Xuang™ (xB),

(3) Flash 3D (F3D)

(4) OSEM

bong thoi s dung hinh thdc xSPECT
(XEMAS; xE) tai cac ban cap nhat 12, 24, 48, 96,
192, 480 va 960, véi mét tép hdp con, lam min
sau 10 mm va hiéu chinh suy gidm dua trén CT
cung vdi hiéu chinh tan xa. Ma tran dang ky
giéng nhau da dugc st dung cho tat ca dir liéu.
XE dua trén OSEM, nhung s dung toan tur chiéu
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dugc s dung trong xSPECT va hién khong co
san trén th| trerng So sanh vdi xE cung cap cai
nhin sdu sac vé anh hudng clia do chinh xac cua
toan tr phép chiéu so vd@i chinh phugng phap
cap nhét.

Hinh 2: Tai tao phantom voi bon phtra’ng
phap voi Iay mau goc 3 dé, 96 cap nhat
(F3D va xE) hodc 24 cap nhat (xQ va xB)

TU trdi sang phai hinh 2 la F3D, xE, xQ va
xB. TU trén xudng: hinh tru déu, HCR, hinh cau
noéng trong HCS, hinh cau lanh trong HCS cho
thdy cac vi du vé viéc tai tao cac phantom dong
nhat, HCR va HCS badng cach si dung bdn
phudng phap (tUr trai sang phai): F3D, xE, xQ va
xB. V& mat truc quan, cac ban tai tao xB rd rang
c6 do phéan giai cao han ba phan con lai. xQ co
d6 phan giai tot hon so véi F3D, dac biét la doi
vGi hinh cau lanh. ]

Bang 2: Két qua tom tat vé thu nhan

hantom

Cai dat Tiéu

chuyén déi | chuan HCR HCS
Liéu tiém *MTc
580 370 370

— (MBq)

ong cong

(M106) 22.1 17.6 23.1
Mat do dém |5.37/pixel;|4.26/pixel;|9.71/pixel;

(Ma tran 256)
S6 lugng hinh

0.93/mm?2|0.74/mm2|1.69/mm?2

hidn 350 © 120 120 120
Hé thong
Symbia T16 CT
vadoday lat | 3 3 3
cat (mm)

Két qua cho thdy nhiéu va d6 phan giai sau
cac lan cap nhat 13p lai khac nhau cho bon
phuong phap.

D6i véi cung mot phu‘dng phap, két qua tur
dir liéu dugc 1dy mau 3 do cé tleng 6n thap hon
it nhat 20% so vdi két qua Iay mau 6 do. O cung
mot s6 ban cap nhat, xQ rd rang c6 do phan giai
tét hon F3D va xB cé do phan giai t6t hon dang
k€ so vGi nhitng cai khac.
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O s¢ dd nhiéu l1am sang 0,05-0,1, xQ c6
FWHM nhé hon khéng cé y nghia so véi F3D va
dd phan giai xB cao hon dang k€& so vdi ca hai.
So sanh hai kich ban phugng phap 1dy mau gdc
khac nhau cua cing mot phugng phap tai tao,
dir liéu 3 d6 cd d6 phan giai cao hon khoang
10% so v@i dir liéu 6 d6 & cung muic do nhiéu.
két qua clia ching t6i thu dugc bang cach s
dung danh gid hinh anh ctia nam bac si co kinh
nghiém cho thdy khong c6 su’ khéc biét dang ké
vé mat l1am sang gilra xQ va xE, mién la dao tao
doc dugc cung cap, do dé cho phép ngudi doc
tap trung vao mét s8 dic diém riéng cua hinh
anh; ca hai phugng phap déu la mot cai tién so
véi F3D. Diéu nay chi ra rang nhiing cai tién la
két qua cla viéc lap mo hinh ma tran hé thdéng
chinh xac haon la luge d6 cap nhat, vi xQ va xE st
dung cung mot toan tir chi€u nhung cac ludc do
cap nhat khac nhau.

3.2. Panh gia dinh luong xSPECT

Hinh 3: VOI bén trong bong hinh tru déng
nhét dé do nén va 6 hinh ciu

Do hoat d6 phdng xa trung binh (tinh bang
kBg/ml) dugc do cho nén va 6 qua cau nong. Doi
vGi nén, mot VOI I6n dong nhat dugc chon, dugc
hién thi dudi dang hai ving hinh elip mau dé &
phan trén va phan dudi clia Fphantom. Két qua
trén, cac khoang tréng trong VOI la cac thanh ho
trg. xB dugc x(r ly khac véi xQ va xE khi do hoat
ddng trong hinh cu. Xét hiéu ('ng thé tich ting
phan cua xQ va xE, mét_hinh cau VOI c6 80%
dudng kinh vat ly cta moi hinh cau dugc chon,
tuong tu nhu phucng phap dugc mo ta trong tai
liéu tham khao 25. Hinh cau giam VOI dugc thé
hién bédng mau trdng. Trong xB, hiéu (ng thé
tich mot phan gidm di dang k& bang cach su
dung phugng phap phan ving, do do toan bo
thé tich clia qua cdu dugc si dung dé do hoat
dodng trung binh. Budng kinh day du dugc biéu
thi bang vong mau vang. Luu y rang trong cac
phép do thuc, dudng kinh va thé tich Ia nhiing
con sO gan dang do gidi han ap dat bdi kich
thudc voxel cta hinh anh dudc tai tao.

Bang 2. Két qua dinh luong xSPECT

STT [Puong | Thé | Pudng |Thé tich
hinh |kinh vat(tich vat| kinh VOI |VOI giam
cau |ly (mm)|ly (ml) |giam (mm) (ml)

1 9.8 0.5 7.9 0.3

2 12.4 1.0 9.9 0.5

3 15.6 2.0 12.5 1.0

4 19.7 4.0 15.8 2.1

5 24.8 8.0 19.9 4.1

6 31.2 16.0 25.0 8.2

Két qua dinh lugng cia nén va 6 hinh cau
bang cach sir dung xE, xQ va xB vdi |dy mau goc
3 d0 va 6 do sau nhiéu lan cap nhat. Phia trén
bén trai hién thi két qua cla nén va 6 bang phia
dudi hién thi k&t qua tir hinh cau 1 dén hinh cau
6. Trong tét ca cac hinh, cac dudng cong hién thi
nong d6 hoat dong trung binh so vGi sO cap
nhat. Hoat d6 cd ban (nén 73,5 kBq / ml, hinh
cau 381,8 kBg/ml) cling dudc rat ra lam tai liéu
tham khao.

TU cac so liéu dua trén cac phép do trong
mot hé thong duy nhat, ching toi rdt ra mét so
két luan chung:

1. Tat ca cac phuang phap déu dua ra udc
tinh rat chinh xac (gan 100%) vé nén va két qua
&n dinh véi cac ban cp nhét. Diéu nay la hop ly
vi VOI nén 16n dugc chon d€ udc tinh, manh mé
vGi nhiéu. Hiéu Ung am lugng mot phan cling bi
loai bé phan Ién.

2. Doi vadi hinh cau, d6 chinh xac dinh lugng
dugc cai thién véi s6 lan cdp nhat tang én,
nhung tat ca déu bi danh gia thap do anh hudng
mot phan khéi lugng (ngoai trir xB trén hinh cau
I6n nhat). Tuy nhién, s6 lugng cdp nhat qua cao
khong dugc khuyén khich vi diéu do6 sé Iap lai
nhiéu cao han. DGi v8i xQ va xB, khuyén nghi
pham vi cdp nhat 24-96 va dbi vGi xE 48-196
dugc khuyén nghi.

3. B0 chinh xac dinh lugng dugc cai thién vai
kich thuGc khdi cdu tdng 1&n. Piéu nay cd thé
dugc giai thich bgi pham vi tuong dbi cta hiéu
('ng thé tich mét phan so Vi kich thudc hinh cau.

4. Trong cac ban cap nhat ban dau (<48),
xQ phuc h6i d6 tuong phan va do6 phan giai
nhanh hon so véi XE do lugc do gradient lién hgp
nhanh han cla xQ. Sau 48 ban cap nhat, xE va
xQ co hiéu suat tuang tu nhau. xB cé két qua tot
hon dang ké so véi ca hai. Trén hinh cau I6n
nhat, xB cho két qua rat gan vdi su that.

5. Ldy mau gbc 3 do va goc 6 do co hiéu
suat tuong tu doi vdi ca ba phudng phap, bao
dam tinh chinh xac.

VEé cd ban, tdt ca cac phuong phap déu dua
ra udc tinh trong khoang 1% su that. DBdi vai
mat cau, xE va xQ cé cac dudng cong gan nhu
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tring nhau. B9 chinh xac cla ching dan dan
dudgc cai thién khi kich thudc cla qua cau ngay
cang tang va dat do chinh xac trén 90% doi véi
qua cau I6n nhat (16 ml). xB cho do thu hoi cao
han nhiéu (> 60%) ngay ca doi véi qua cau nhd
nhat (0,5 ml), tang Ién gan 100% d6i vdi qua
cau I6n nhat (16 ml). Diéu nay cho thdy rang xB
khdng chi tao ra d& phén giai cao hon dang ké,
ma con mang lai udc tinh dinh lugng chinh xac
han, cho rang viéc phan viing la chinh xéac [4].

3.3. Ung dung XSPECT trén xa hinh
xu'eng SPECT/CT véi °°"Tc-MDP

Nghién clfu trén 40 bénh nhan bi ung thu
tuyén tién liét chup xa hinh xuong bang
SPECT/CT s dung thubc phdéng xa *™Tc-MDP
vGi CT chan dodan 16 I3t tich hgp, ching t6i phat
hién dudc 50 tén thuong, trong dé:

Xa hinh SPECT c6 60% (30/50) dugc cho la
khong ro rang.

Khi sir dung XSPECT vdi SPECT/CT, con 8%
(4/50) khong ro rang.

Do dd, viéc sir dung SPECT/CT véi CT chan
dodn tich hgp da lam rd chadn dodn & 52% cac
ton thuong nghi ngd.

Hinh 4

a) Xa hinh phang cia mét bénh nhan nam
64 tuGi, diém Gleason 10 va khéng cé tién su
chdn thugng. C6 hai vi tri dang ngd vé su hap
thu, & mirc D7 va khép song sucn 11

b) SPECT xuyén truc cta ton thuong D7 xac
nhan su lién quan cla than dét séng

c) Trén CT, su xuét hién cla tén thuong D7
gdi y gay lan xucng nén lanh tinh

d) Khu vuc tang hap thu dugc bao cdo trén
SPECT/CT tudng (ng vdi vi tri IUn dudc bao cao
trén CT

e) Chup céng hudng tir thay: trén T1 co tin
hiéu thdp & D7, xac nhan chan doan gdy xuong
do nén.

SPECT/CT ciing da ching minh su’ cai thién
dang ké trong viéc mé ta dic diém cla cac ton
thuong xudng don doc. Igbal trong mot nghién
clitu thudn tdp gdbm 80 bénh nhan bi tn thuong
xuang don dbc (50 nguGi da xac dinh la ung
thu), da chimng minh rang SPECT/CT lam giam
dang k& s6 lugng tén thuang khéng rd rang so
vGi tdn thuong khdng rd rang khi chup anh
phang (63,8 %) so véi 13,8% & SPECT/CT [5].

Xa hinh xuong véi cong nghé xSPECT cai
thién dinh nghia cac t6n thuong, cling nhu dinh

80

lugng tuyét déi su hap thu cac thuGc phong xa
gilp cho cai thién hon nita viéc danh gia cac ton
thuang khong rd rang nhu vay [6].

M6t tén thucng xuong don doc khéng rd
rang & bénh nhan ung thu tuyén tién liét khong
dugc diéu tri va PSA tang dan (Hinh 5). Khi so
sanh v@i SPECT véi hi€u chinh suy giam (AC),
hinh anh xuong XSPECT cho thdy rd nét tén
thuong tang chuyén hda véi su' phan biét rd rang
vi tri t8n thuong véi ria khép cung chiu lién ké.
V4i tai tao 13p lai 3D, tn thucng cé vé I16n han
va khdng rd rang, va khéng thé phan biét vi tri
ton thuong vdi khdp cling chau.

xSPECT Bone

Hinh 5: So sanh t3i tao I3p lai 3D tiéu chuén
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Hinh &nh clia xuong SPECT va xSPECT Hinh
anh xuong tai mot lat cat qua khdp cung chéu
md td mét ving tdng chuyén hda tap trung nho
G mat lung cla héi trang ti€p giap vdi khdp cung
chau bén phai.

IV. KET LUAN

Cong nghé xur ly anh XSPECT trong ghi hinh
phdéng xa SPECT/CT, két qua dinh lugng cta nén
va 6 hinh cau bang cach str dung xE, xQ va xB
vGi ldy mau goc 3 do va 6 do sau nhiéu lan cap
nhat, tat ca cac phuong phap déu dua ra udc
tinh rat chinh xac (gan 100%) vé nén va két qua
&n dinh véi cac ban cap nhét.

S&r dung SPECT/CT v8i XSPECT chan dodn
tich hgp da lam rd chan dodn & 52% céc ton
thuong nghi ngd trén xa hinh SPECT
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TINH TRANG VIEM LQ’I & TRE EM HOC PUO'NG VIET NAM
SAU HAI THAP NIEN CO CHUONG TRINH NHA HOC PUONG

Trinh Pinh Hai', P Thi Thu Hwong!, Trinh Hii Anh!?

TOM TAT

Trong cac thap nién qua, tré em ILra tudi hoc
derng d Viét Nam da dugc ti€p can cac thong tin
hudng dan tu chdm séc réng mleng qua cac hoat
dong truyén thong dai chung Ngoa| ra, cac em con
dugc cham séc bang cac hoat dong cham soc rang
miéng hoc derng Vi vay, viéc nghién cllu danh gia
tinh trang viém Igi G tré em hoc derng sau hai thap
nién qua la cap thiét dé cung cap cac sO liéu cho cac
chugng trinh dy phong trén pham vi ca nudc. Qua
nghlen clru, phén tich cac dir kién vé tinh trang V|em
Igi tré em hoc dudng Ifa tudi tir 6 — 17 tudi tai cac
thoi diém trong hai thap n|en ndm 1999 va 2019,
chiing t6i cd thé nhan thay rang

- Ty Ié chay chay mau Igi 6 cac em giam xuong o]
tat ca cac nhom tudi. Rleng tré em tUr 6 — 8 tudi ty 1&
chdy mau Igi gidam xudng trén mét nira.

- Y thic tu cham soc rang miéng G tre em hoc
derng dugc nang Ién véi ty I& tré em chai rdng hang
ngay tang [én va ty |é tré em cd thoi quen di kham
kiém tra rang mleng dinh ky hang nam cung tang Ien

- Slrc khde mo Igi & tré em dugc cai thién, gop
phan téng cudng stic khde cho tré em.

1Truong Pai hoc Y Duoc — Pai hoc Qudc Gia Ha Noi
2Bénh vién Rang Ham Mét Trung Uong HN
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SUMMARY

GINGIVITIS IN VIETNAM CHILDREN IN
TWO DECADES WITH SCHOOL - BASED

DENTAL PROGRAM

Over the past decades, school children in Vietnam
have had access to information on how to take care of
their teeth through mass media activities. In addition,
the children are also taken care of by school-based
dental care activities. Therefore, it is urgent to
evaluate the status of gingivitis in school children after
the past two decades to provide data for national
prevention programs. Through research and analysis of
data on gingivitis in school children 6-17 years old in two
decades in 1999 and 2019, we can confirm that:

- The rate of gingival bleeding in children
decreased in all age groups. Particularly for children
from 6 to 8 years old, the rate of bleeding gums is
reduced by more than half.

- The awareness of dental self-care among school
children has been raised with the increase in the
percentage of children brushing their teeth daily and
the proportion of children having the habit of going for
regular dental check-ups every year.

- Gingival tissue health in children is improved,
contributed to increase children’s health.

I. DAT VAN PE

Viém Igi la mét trong cac bénh rdng miéng &
tré em co ty Ié mdc cao trong cong dong. Viém
Igi thuGng lién quan dén tinh trang vé sinh réng
miéng. Néu khdng dugc diéu tri, viém Igi cé thé
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