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Tom tit:

Trong nghlen ctru nay, cac tac gia t6ng hop va phan tich két qua diéu tra théng ké trén quy mo toan quéc giai doan
2017-2020 vé trang thiét bi, nhan lyc, so ca xa hinh va luwgng dwec chét phong xa ctia cac co' sé' y hoc hat nhén, tir dé
danh gia hi¢n trang va trién vong g dung céng nghé y hoc hat nhin ¢ Viét Nam, so sanh v6i myc tiéu quy hoach
dén nam 2020, lam co sé xay dung quy hoach giai doan 2021-2030. Két qua diéu tra thong ké chi ra rang, da co suw
phat trién nhanh chong mang lll’O'l Y hoc hat nhin ¢ Viét Nam trong giai doan thye hlen Quy hoach chi tiét phat
trién, ng dung birc xa trong y té dén nam 2020. Viét Nam véi trén 97 tri€u din c6 tong s6 41 co s6 y hoc hat nhéan,
trong do 36 co sé ¢o thiét bi xa hinh, bao gom 45 SPECT va SPECT/CT, 14 PET/CT, ngoai ra cé 6 cyclotron tai Ha
Noi, Pa Niing, TP Ho Chi Minh va 116 phan ting hat nhin nghién ciru tai Pa Lat; da dat gin 0,6 thiét bi xa hinh
trén 1 triéu dan va 35% s6 tinh, thanh phé tryc thudc Trung wong cé co s¢' y hoc hat nhan. Téng sé nhan luc y hoc
hat nhan & Viét Nam wéc tinh khoang 180 bac sy, 90 nhan vién vat Iy y khoa va 190 ky thuét vién. Phan bé dia Iy
cic co s&' y hoc hat nhén tip trung chii yéu ¢ Ha Noi va TP H6 Chi Minh véi 62% thiét bi xa hinh va 80% s6 ca xa
hinh trong nim 2019. Mic du chwa dat dwg'c muc tiéu déra trong Quy hoach chi tiét dén nam 2020, nhung linh vue
tng dung cong nghé y hoc hat nhan ¢ Viét Nam da c6 sw phat trién nhanh chong va dat dwoc nhiéu thanh tuu quan
trong trong giai doan 10 nam qua, dirng top 3 trong khéi ASEAN. Can thlet phai xay dung mot 19 trinh phat trién
mang lwéi y hoc hat nhan trong twong lai véi wu tién diu tu phat trién nguon nhén lwe chat lwgng, irng dung cong
nghé hinh 4anh lai ghép hién dai va mét chwong trinh san xuat duge chit phong xa dwa trén cyclotron va lo phan &ng
hat nhan nghlen ciru dé tich hop trong Quy hoach phat trién, ing dung ning lwong nguyén tir giai doan 2021-2030,
tAm nhin dén nim 2050.

Tir khéa: cyclotron, dwoc chit phéng xa, PET/CT, quy hoach, SPECT/CT, vit Iy y khoa, y hoc hat nhan.
Chi 56 phdn logi: 2.11

1. Dét van dé

Quy hoach chi tiét phat trién, ing dung birc xa trong y
té dén nam 2020 dugc ban hanh theo Quyét dinh sb 1958/
QDb-TTg ngay 4/11/2011 cua Tha tudng Chinh phu (Quy
hoach chi tiét) da dat ra muc tiéu dén nam 2020: thanh lap
va hoan thién mang ludi cac co s¢ y té Gmg dung biic xa
trong kham, chira bénh, dao tao va nghién ctru khoa hoc, véi
cac muc tiéu cu thé nhu: 80% sd tinh, thanh phé true thudc
Trung wong c6 co s& y hoc hat nhan va co s¢ ung budu co6
thiét bi xa tri; toan qudc dat ty 18 it nhat 1 thiét bi xa trj va
1 thiét bi xa hinh trén 1 triéu dan; tap trung san xuét d6ng
vi va dugc chat phong xa dap tmg 70% nhu cau sir dung. ..
bé danh gia Kkét qua dat dugc so voi myc ti€u, nhi€ém vu cta
Quy hoach chi tiét trong linh vuc y hoc hat nhan, déng thoi
danh gia nhu cau va trién vong phat trién giai doan sau nim
2020, chung t61 da tién hanh diéu tra théng ké vé co so ha
tAng va ngudn nhan lyc cua cac co sé y hoc hat nhan trong
toan qudc. Két qua diéu tra thong ké dugc sir dung dé thao
luan vé phan b dia 1y, pham vi va quy mé tng dung cong
nghé y hoc hat nhan ¢ Viét Nam. Két qua nghién ctru gop
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phan xdy dung Quy hoach phat trién, ung dung ning lugng
nguyén tir thoi ky 2021-2030, tim nhin dén nam 2050 dugc
quy dinh tai Nghi dinh s 41/2019/NB-CP ngay 15/5/2019
cua Chinh phu.

2. Dol tuong va phuong phap nghién ciiu

Trong nghién ctru nay, cac s6 liéu duogc tong hop tir mot
so ngudn, bao gém két qua diéu tra thong ké vé co sO ha
tang va ngudn nhan lyc y hoc hat nhan trong toan quc, dit
lidu tir cac cong bd trong va ngoai nude co lién quan.

Chung t6i da xay dung phuwong an, mau phiéu diéu tra
thong ké va giri dén 41 co sd y hoc hat nhén trén ca nudc.
Cong tac diéu tra théng ké duoc tién hanh theo hai dot: dot
1 tir thang 8-12/2019, dot 2 tir thang 8-12/2020. Cac chi tiéu
thong ké bao gdm s6 luong thiét bi xa hinh (SPECT, SPECT/
CT, PET/CT), s ca xa hinh cho ting loai thiét bi, ngudn
nhan Iyc (sé bac sy, nhan vién vat 1y y khoa va k¥ thuat
vién), lugng déng vi phong xa (F18-FDG, I-131, Tc-99m,
P32, Y-90, I-125) dugc su dung trong cac nam 2017, 2018,
2019 va thong tin lién quan cta cac co s¢ y hoc hat nhan.
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Abstract:

In this study, the authors summarised and analysed the results
of national statistical surveys in the period 2017-2020 on
equipment, human resources, radionuclide imaging studies,
and radiopharmaceuticals of nuclear medicine centres, thereby
assessing the current status and prospects of nuclear medicine
technology application in Vietnam, comparing it with the
planned objectives to 2020, and serving as the basis for the
planning in the period of 2021-2030. The results of the statistical
survey showed that there has been a rapid development of the
network of nuclear medicine centres in Vietnam in the period
of implementing the detailed plan for the development and
application of radiation in health up to 2020. Vietnam, with over
97 million people, has a total of 41 nuclear medicine centres, of
which 36 are equipped with radionuclide imaging machines,
including 45 SPECT and SPECT/CT, 14 PET/CT, 6 cyclotrons
in Hanoi, Da Nang, Ho Chi Minh city, and 1 nuclear research
reactor in Da Lat. Nearly 0.6 radionuclide imaging equipment
per 1 million people has been reached, 35% of provinces and
central cities have nuclear medicine centres equipped with
radionuclide imaging equipment. The total number of nuclear
medicine human resources in Vietnam is estimated at 180 doctors,
90 medical physics staff, and 190 technicians. The geographical
distribution of nuclear medicine centres is mainly concentrated
in Hanoi and Ho Chi Minh city with 62% of radionuclide
imaging equipment and 80% of radionuclide imaging studies
in 2019. Although the objectives of the detailed plan until 2020
have not been achieved, the field of nuclear medicine technology
application in Vietnam has rapidly developed for the last ten
years and achieved many important signs of progress ranking
in the top three in ASEAN. It is necessary to develop a roadmap
for the development of a nuclear medicine network in the future;
with a priority to invest in developing quality human resources,
applying modern hybrid imaging technology, and a program of
producing radiopharmaceutical substances based on cyclotron
and research reactor which shall be integrated into the Atomic
Energy Application Development Plan for the period 2021-2030,
vision to 2050.

Keywords: cyclotron, medical physics, nuclear medicine,
PET/CT, planning, radiopharmaceuticals, SPECT/CT.
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Théng qua phan bd sb luong ca xa hinh trén 1 thiét bi
trong ndm cua cac co sd y hoc hat nhan, c6 thé danh gia
nang luc chan doan hinh anh va hiéu qua dau tu thiét bi.
Viéc tong hop va phan tich sb liéu thong ké thu duoc cing
véi cac thong tin c6 lién quan cho ching ta mt birc tranh
tong thé vi mod vé tc do phat trién, phan b dia 1y va hoat
dong ctia mang ludi y hoc hat nhan, lam co s¢ danh gia Kkét
qua thuce hién Quy hoach chi tiét &én nam 2020 va thao luan
trién vong phat trién trong tuong lai & Viét Nam.

3. Két qua va ban luan
3.1. Toc dj phat trién va phén bé dia Iy

Két qua diéu tra thong ké vé thiét bi va ngudn nhan luc
tai 41 co s& y hoc hat nhan (13 co sé trung wong va 28 co
sO tuyén tinh) duoc trinh bay trong bang 1, trong d6 36 co

Bang 1. Thiét bi xa hinh ctia 41 co s& y hoc hat nhan & Viét Nam.
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s& ¢o thiét bi xa hinh véi tong s 45 SPECT va SPECT/CT,
14 PET/CT (1 PET/CT tai Bénh vién Pa khoa Kién Giang
chua hoat dong do & xa co so cyclotron), 5 co so chua co
thiét bi xa hinh. Nam 2020, voi dan s6 trén 97 triéu nguoi,
Viét Nam c6 téng sb 58 thiét bi xa hinh dang hoat dong tai
36 co sO'y hoc hat nhan (45 SPECT va SPECT/CT, 13 PET/
CT), tuong duong 0,6 thiét bi xa hinh trén 1 triéu dan, 6
cyclotron va 1 10 phan tng hat nhan nghién cuu.

Su phat trién ng dung cong nghé y hoc hat nhan &

Khoa hoc Ky thuat va Céng nghé n—

3.2. Nguén nhén lyc

S6 lidu théng ké nhan luc, bao gém bac sy va nhan luc
k¥ thuat (nhan lyc lam vat ly y khoa va k¥ thuat) ciia 41 co
s0'y hoc hat nhan duoc trinh bay trong bang 2, trong d6 16
co so thi€u so liéu nhan luc.

Bang 2. Nhan lwc ctia 41 co s& y hoc hat nhan & Viét Nam.
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hién chi c6 khoang 35% s6 dia phuong cta ca nude ¢ co
s0 y hoc hat nhan so v&i1 muc tiéu dat ra trong quy hoach
chi tiét 1a 80% sb tinh, thanh phd truc thudc Trung wong
¢6 co sd y hoc hat nhan. Tu s6 lidu diéu tra théng ké, phan
bd dia Iy co sé y hoc hat nhan cua Viét Nam ¢ 3 vung Bic
B9, Trung B va Tay Nguyén, Nam B¢ va tai 3 thanh phé
16n 1a Ha Noi, Pa Ning va TP Ho Chi Minh di dugc tong
hop. Trong khi dan sb cua cic ving nay chiém tuong tng
36%, 28% va 36% déan sé cua ca nude, thi sb lwong thiét
bi xa hinh dugc phan b twong tng khoang 57%, 17% va
26%. Cac co sO'y hoc hat nhan tép trung chu yéu & Ha Noi,
Pa Ning va TP Ho Chi Minh véi sé luong thiét bi xa hinh
lan lugt chiém khoang 43%, 8,6% va 19% sb luong cua ca
nude. Nam 2019, s6 ca xa hinh tai Ha Ngi va TP Ho Chi
Minh chiém gan 80% tong s ca xa hinh cua ca nudc.
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* N/A: khang c6 sb lieu.

Cuyc Ning luong nguyén tir dd nhan dugc bo cdo day
du chi tiéu thong ké nhan lyc cua 25 bénh vién c6 thiét b
xa hinh (69%) v6i tong sé 138 bac sy va 225 nhén vién ky
thudt, dugc trang bi téng s6 46 thiét bi xa hinh (36 SPECT,
SPECT/CT (80%) va 10 PET/CT (77%)). Dbi v6i 25 co s
nay, trung binh c¢6 khoang 3 bac sy va 5 nhan vién k¥ thuét
trén 1 thiét bi xa hinh. C6 11 bénh vién c6 thiét bi xa hinh
(9 SPECT, SPECT/CT va 4 PET/CT) va 5 bénh vién chua
¢6 thiét bi xa hinh con thiéu s liéu thong ké nhan lyc. Nhan
luc k¥ thudt cua cac co so y hoc hat nhan da s6 tot nghiép
cac chuyén nganh ky thuat hat nhan, khoang 35% c¢6 trinh
d6 thac sy, tuy nhién chi c6 mot vai nguoi co bﬁ“mg thac sy
hoic tién sy vat Iy y khoa do nuéc ngoai dao tao vai nim
gan day.
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Cén luu y ¢ day 1a s6 lugng nhéan lyc néu trén khong chi
phuc vu riéng cho hoat dong xa hinh ma con cho céc hoat
dong khac nhu diéu tri bang duoc chat phong xa, nghién
cuu, dao tao y hoc hat nhan va ky thuat lién quan. DPé udc
tinh s& luwgng nhan lyc cia 16 co s& y hoc hat nhan con thiéu
s liéu trong bang 2, chiing toi gia thiét nhu sau: ddi voi 11
co sy hoc hat nhan c6 thiét bi xa hinh, gia thiét mdi co s¢
¢6 3 béc si, 4 nhan vién vat Iy y khoa va k§ thuat vién; doi
v6i1 5 co sd y hoc hat nhan chua co thiét bi xa hinh, gia thiét
mdi co s& ¢6 2 bac si, 2 nhan vién vat 1y y khoa va k¥ thuat
vién. Khi do, téng s6 nhan lyc cta 41 co s6 y hoc hat nhan
hién nay ¢ Viét Nam udc tinh khoang 180 bac sy, 280 nhan
vién vat Iy y khoa va k¥ thuét vién.

Cau hoi dit ra 1 can thiét bao nhiéu nhan vién vat Iy y
khoa lam vi¢c toan thoi gian trong mot co s& y hoc hat nhan
c6 thiét bi xa hinh. S6 luwong nhan vién vat 1y y khoa phu
thudc vao quy mo cac hoat dong xa hinh, diéu tri dugc chat
phong xa, nghién curu, dao tao y hoc hat nhan va ky thuat
lién quan. Ngoai hoat dong xa hinh, sb luwong nhan vién vat
ly y khoa cho cac hoat dong diéu tri, nghién ctru y hoc hat
nhan va k¥ thudt lién quan la 1-2 nguoi tuy mtc do hoat
dong ctia co s6. Dé xac dinh s6 nhan vién vat 1y y khoa cho
hoat dong chén doan xa hinh, ching toi ap dung phuong
phép tinh toan theo huéng dan cia Hiép hoi cac t6 chirc vat
1y y khoa chau Au [3] thong qua Hé s6 twong duong toan
thoi gian (FTE). Hé s6 FTE 14 phéan thoi gian ma mot nhan
vién vat 1y y khoa can phai lam viéc dé dam bao yéu cau
cong tac vat 1y y khoa trong tmg dung thiét bi xa hinh cia
mot co sO0 'y hoc hat nhan véi thoi gian lam viée 8 gio/ngay
va 5 ngay/tuan.

Dua trén sd liéu théng ké vé thiét bi xa hinh, sb ca xa
hinh trong nam 2019, ching t6i tinh toan gia tri FTE cia
23 ¢co s& y hoc hat nhan c6 day du s6 liéu xa hinh va nhan
lyc trong bang 2 (Bénh vién Da khoa Phu Yén va Bénh vién
Viét Nam - Thuy Dién khong c6 s6 liéu s6 ca xa hinh). Két
qué 1a: FTE=0,27-0,33 d6i vi 11 co s6 ¢6 1 thiét bi xa hinh;
FTE= 0,57-0,94 dbi vé6i 11 co s& co 2 hodc 3 thiét bi xa
hinh; Bénh vién Trung wong Quan d6i 108 c¢6 FTE=2,08 véi
5 SPECT va SPECT/CT, 2 PET/CT. Diéu nay c6 nghia 13,
véi cce co s¢ 6 FTE<0,5, chi can 1 nhan vién vat 1y y khoa
lam viéc déng thoi cho 2 co sé; voi co s ¢ 0,5<FTE<1,0,
can ¢6 1 nhan vién vat Iy y khoa cho mdi co sé. Do thuc té
cac co sO y hoc hat nhan hoat dong tuong ddi doc lap va
khong c6 to chire dich vu vat 1y y khoa chung cho cac bénh
vién, nén mdi co s& xa hinh ¢6 FTE<1,0 can 1 nhan vién
vat ly y khoa, co so ¢c6 1,0<FTE<2,0 can 2 nhan vién vat
1y y khoa.

Véi cach tinh toan nhu trén, sb luong nhan vién vat ly
y khoa t6i thiéu can thiét ciia mot co s& y hoc hat nhén s&
12 2-4 ngudi tuy theo quy mo hoat dong. S6 lugng k¥ thuat
vién can thiét bang 1,5-2 1an s6 lugng nhan vién vat 1y y
khoa [3]. Tu tinh toan va phan tich néu trén, udc tinh ¢ nude
ta hién nay c6 khoang 90 nhan vién lam nhiém vu vat ly y
khoa trong tong s6 khoang 280 nhan Iyc k¥ thuit.
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3.3. Nang lyc xa hinh

Mot trong cac chi s6 quan trong danh gia ning luc mg
dung cong nghé xa hinh la s6 ca xa hinh trung binh trén
mot thiét bi trong ndm cua mot co so' y hoc hat nhan. Trén
thue té, 4 thiét bi SPECT cua Bénh vién Trung wong Quan
d6i 108 dugce st dung chup xa hinh 2D theo ché do gamma
camera. Tur s liéu théng ké xa hinh cua 23 co so'y hoc hat
nhan véi 30 SPECT, SPECT/CT (66,7%) va 9 co s6' y hoc
hat nhan véi 10 PET/CT (76,9%) trong niam 2019, phan b6
s6 ca xa hinh 3D trén mot thiét bi duoc trinh bay trén hinh
2A va 2B.
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Hinh 2A. Phan bé sé ca xa hinh trung binh trén 1 thiét bi SPECT,
SPECTI/CT cua 23 co s& y hoc hat nhan trong nam 2019.
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Hinh 2B. Phan b6 sé ca xa hinh trung binh trén 1 thiét bi PET/CT cua
9 co’ s& y hoc hat nhan trong nam 2019.

Nam 2019, s6 ca xa hinh trung binh trén mét thiét bi cua
23 co s y hoc hat nhan tuong tmg 14 3.127 ca xa hinh/thiét
bi SPECT, SPECT/CT va 977 ca xa hinh/thiét bi PET/CT.
Chi c6 7 trong s6 23 bénh vién trén hinh 2A c6 chi sb nang
luc xa hinh photon vuot 3.000 ca xa hinh/thiét bi/nam, 4 co
so trén hinh 2B c6 chi sb nang lyc xa hinh positron vuot
1.000 ca xa hinh/thiét bi/nim. R& rang rang, ddi vdi cac co
& ¢6 nhiéu bénh nhan véi chi sb nang lyc xa hinh cao, can
s6m dau tu bd sung thiét bi xa hinh va nhan luc. Pdi véi cac
0 sO ¢6 chi s nang lyc xa hinh thap, can nang cao nang lyc
chan doan hinh anh y hoc hat nhan va hiéu qua dau tu thiét
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bi xa hinh. Déi voi 13 co s6 con lai thiéu s lidu xa hinh cia
11 SPECT, SPECT/CT va 3 PET/CT, néu gia thiét s6 ca xa
hinh trung binh 1 1.500 ca dbi voi SPECT, SPECT/CT va
400 ca ddi véi PET/CT, khi d6 tong sb ca xa hinh ndm 2019
0 Viét Nam uwoc luwong khoang 110.000 ca SPECT, SPECT/
CT va 11.000 ca PET/CT, thip hon nam 2018.

3.4. Sin xudt va sir dung duwgc chit phong xa

Dugc chét phong xa F18-FDG duoc san xuét chu yéu tir
3 cyclotron tai Bénh vién Trung wong Quan doi 108, Bénh
vién Ung budu Da Nang va Bénh vién Chg Ray. Ngoai ra, co
3 cyclotron ¢ Vién Nang luong Nguyén tir Viét Nam, trong
d6 2 cyclotron méi thu nghi€ém hoat dong trong nam 2020
va chua c6 s6 liéu san xuat F18-FDG. Duoc chat phong xa
duogc san xuét tir L6 phan ng nghién ctru hat nhén tai Ba
Lat ciing da duoc tong horp, cho phep danh gia ty 1€ san Xuét
trong nudc ddi voi cac dong vi phong xa sdng dai.

Bang 3 trinh bay lugng dugc chit phong xa sir dung tai
27 co s6'y hoc hat nhéan chii yéu trong cc ndm 2017-2020,
luong san xuat trong nude tir Lo phan tng nghién ciru hat
nhan tai Da Lat va lugng san xuét F18-FDG tur 3 trong s6 6
cyclotron. Téng lwong duge chit F18-FDG sut giam trong
cac nam 2018-2020 so véi nam 2017 chi yéu 1a do sira chita
thiét bi cyclotron tai Bénh vién Cho Ray (2018-2019) va do
dai dich Covid-19. Mic du kho khan vé nhap khéu duoc
chat phong xa do dai dich Covid-19, nhung nh¢ ting thoi
gian van hanh 1én 4.300 gido nén Lo phan g nghién ctu
hat nhan tai Pa Lat dd san xudt va cung cap 977.000 mCi
dugc chat phong xa ca nam 2020, gitp cc co s& y hoc hat
nhan duy tri hoat dong chan doan va diéu tri. Trong nim
2020, tiéu chudn GMP da va dang dugc thyc hién thanh
cong tai co so 10 phan Gng va 2 co sd cyclotron ¢ Vién Nang
lwong nguyén tir Viét Nam.
Bang 3. San xuat va str dung dwoc chat phong xa & Viét Nam (x1000
mCi).

2 Agen N P
. 1-131, Te-99m San xuat tir Lo phén img
Nam  Lomg FISFDG | 175 v.90,p-32  hat nhin tai Da Lat
(EIHI) (1) S
(1) (V) (V=IV/III#100%)
2017 2.044 474 1.570 21 13%
2018 2127 297 1.830 383 21%
2019 1553 129 1.424 551 39%
1-9/2020 1283 78 1205 733 61%

Nhiéu k¥ thuat y hoc hat nhan hién dai da duoc nghién
clru va mg dung thanh cong tai Viét Nam nhu thong tac
bang vi cdu phong xa diéu tri ung thu biéu mo té bao gan
(HCC), diéu tri mién dich phong xa véi khéang thé don dong
Rituzumab gin I-131, cdy hat phong xa trong diéu tri ung
thu tuyén tién liét; xa tri chon loc béng hat vi cau phong
xa trong diéu tri ung thu gan... Cac duoc chat phong xa
I-131 va Tc-99m duoc sir dung kha phd bién & Viét Nam,
tuong ung khoang 1.370.000 mCi va 420.000 mCi trong
niam 2018. Phuwong phap diéu tri ung thu gan nguyén phat
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va thi phat sir dung hat vi cdu phong xa Y-90 da dugc ap
dung thanh cong tir ndm 2014 tai Bénh vién Bach Mai [4]
va Bénh vién Trung vong Quan d6i 108 [5] voi lugng duoc
chit khoang 30.000 mCi trong nim 2019. Phuong phap chy
hat phong xa I-125 diéu tri ung thu tuyén tién liét duoc ap
dung thanh cong lan dau tién tai Bénh vién Bach Mai vao
nam 2015 [4], tiép theo tai Bénh vién Trung vong Quéan doi
108 va Bénh vién Chg Riy. Nam 2019, luong duoc chét
[-125 duoc st dung khoang 62.000 mCi, phén 16n tai Bénh
vién Trung wong Quan doi 108.

3.5. Trién vong phit trién

Trong khéi ASEAN, Viét Nam, Malaysia va Thai Lan
¢6 sb luong thiét bi xa hinh y hoc hat nhan nhiéu nhit. Cac
khu vye My Latinh [6], Trung Pong [7] dat khoang 2,2 thiét
bi xa hinh/triéu dan. Han Quéc dat 3,7 thiét bi xa hinh/triéu
dan véi 45 SPECT va 148 h¢ théng PET/CT [8]. Pang cha
¥ 1a & Han Qudc, v6i xu hudng tng dung cic cong nghé
xa hinh lai ghép hién dai nhu SPECT/CT, PET/CT, PET/
MRYI, s6 lwong PET/CT vuot xa s6 luong SPECT, SPECT/
CT. Viéc so sanh muc do phat trién y hoc hat nhén cuia cac
qudc gia ¢6 thu nhap trung binh va trung binh cao voi hién
trang y hoc hat nhan & nudc ta trong twong quan voi phat
trién kinh té - xd hoi 1a can thiét khi xay dyng muc tiéu
phat trién ing dung cong nghé y hoc hat nhan. Véi du bao
tang truong GDP khoang 7%/ndm & Viét Nam, c6 thé dit ra
muc ti€u phat trién dat 1 thiét bi xa hinh/triéu dan giai doan
2025-2030 va dat 1,5-2,0 thiét bi xa hinh/triéu dan giai doan
2040-2050. Can cir két qua da trinh bay trong nghién ciru
nay, co thé du bao nhu céu thiét bi, nhan luc, luong duogc
chat phong xa va tir d6 xay dung ké hoach phat trién phu
hop vé ung dung cong nghé y hoc hat nhan.

Trong khi nhidu nuéc ASEAN [9] d4 hinh thanh hé thng
dao tao vat Iy y khoa theo chuin muc qudc té, bao gdbm dao
tao thac sy vat Iy y khoa va dao tao thyc hanh 1am sang &
bénh vién, thi & Viét Nam méi c6 Truong Dai hoc Nguyén
TAt Thanh dao tao hé cir nhan, Truong Pai hoc Khoa hoc
Tu nhién TP H6 Chi Minh va Truong Dai hoc Bach khoa Ha
Noi dang xuc tién chuong trinh dao tao vét ly y khoa, mét
vai bénh vién da co cac khoa dao tao thuc hanh lam sang
ngin han. Bai toan hién nay 14 can trién khai mot chuong
trinh qubc gia vé dao tao vat Iy y khoa ca vé hoc thuat va
thuc hanh 1am sang, vira dap tng chuan muc qubc té, vira
thich hop véi thuc tién y hoc hat nhan & Viét Nam. Trong
nge‘in han va trung han, ddi v&i cac co s ¢6 nhiéu bénh nhan
v6i chi s6 ning lyc xa hinh trong dbi cao, can sém déau tu
bd sung thiét bi xa hinh va nhén lyc. Pbi voi nhitng co s&
c6 chi sb nang lyc xa hinh con thép, can c6 ké hoach nang
cao nang luc chan doan hinh anh va hiéu qua dau tu thiét bi.

Vé phan bé dia 1y, mic di khong nhét thiét phai c6 cac
co 56 y hoc hat nhan ¢ hau hét cac dia phuong, nhung can
nhin manh rang, dé nang cao kha ning tiép can ung dung
cong nghé y hoc hat nhan ctia ngudi dan va phuc vu chan
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doan, diéu tri ngay cang tét hon, can phai quan tim hon
dén viéc phat trién co so'y hoc hat nhéan ¢ cac dia phuong,
nhét 1a khu vuc Tay Béc, mién Trung, Ty Nguyén va DPong
bang song Ciru Long. Trong x4y dung Quy hoach phat trién,
ung dung nang luong nguyén tur giai doan 2021-2030, tam
nhin dén ndm 2050 dugc Thi tuéng Chinh phi giao thang
1/2021, ngoai viéc quy hoach chién lugc phat trién cac
trung tAm y hoc hat nhan 16n & Ha Noi, Pa Nang, TP Ho
Chi Minh, can c6 ké hoach cu thé vé dau tu trang thiét bi va
nguén nhan luc chét luong cho cac bénh vién c6 ung dung
y hoc hat nhan ¢ cac thanh phé khéc c6 tiém nang, la dong
luc phat trién kinh té - x3 hoi.

Dén nam 2020, san xuat duoc chat phong xa tir Lo phan
tng hat nhan tai Da Lat da dap tng trén 60% nhu ciu trong
nuée so voi muyc tiéu 70% trong Quy hoach chi tiét. Tuy
nhién, trong dai han, do nhu cau duoc chat phong xa ngay
cang cao, trong khi cong suat cua 1o phan tmg : rat thip (500
kW), viéc chu dong san xuét dugc chit véi dong vi phong
xa song dai dé dap mg nhu cu trong nudc phai trong cay
vao du an xay dung 1o phan Gng nghién ctru méi cong sudt
cao dang dugc trién khai. Véi uu viét cua cong nghé chan
doan xa hinh positron, nhu cau dau tu thiét bi PET/CT, PET/
MRI d6ng bd v6i dau tu cyclotron va san xudt cac duoc chét
ngoai F18-FDG 1a trién vong can dugc xem xét theo hudng
s6 luong PET/CT tang dan va nhiéu hon sb lugng SPECT/
CT trong tuong lai. Tiéu chuan GMP can duoc thuc hién ¢
cac co so cyclotron, tiéu chuén GLP can dugc thuc hién ¢
cac co sO 'y hoc hat nhan. Viéc phat trién san xuat dugc cht
phong xa trong nudc can phai gan lién voi dao tao nhan lyc
héa duoc phong xa. Nhiing diéu nay cho thdy sy can thiét
xdy dung mot chuong trinh san xuat dugc chat _phong xa
dua trén cyclotron va 16 phan tmg nghién ctru, gan lién voi
dau tu dong bo thiét bi xa hinh tién tién va phat trién nguon
nhan lyc.

4. Két luan

Két qua diéu tra thong ké vé co s¢ ha ting va ngudn nhan
luc y hoc hat nhan ¢ Viét Nam ching t0 sy tang truong dang
ké vé s6 lugng co s y hoc hat nhén, thiét bi xa hinh, nguon
nhan lyc va hoat dong chan doan, didu tri tmg dung cong
ngh¢ y hoc hat nhan trong giai doan thuc hién Quy hoach
chi tiét phat trién, ing dung btic xa trong y t& dén nam 2020.
Viét Nam da phat trién 41 co s& y hoc hat nhan, dat ty 1€ gén
0,6 thiét bi xa hinh/triéu dan va 35% sb tinh, thanh phd truc
thuoc Trung wong c6 co s¢ y hoc hat nhan. Téng s6 béc sy,
nhan vién vat ly y khoa va k¥ thuat vién udc tinh tuong ing
1a 180, 90 va 190 nguoi. Co su tap trung cao doi ngii chuyén
gia, thiét bi xa hinh (62%) va sb ca xa hinh (80%) & Ha Noi
va TP H6 Chi Minh. San xuat tir L phan tmg hat nhan DPa
Lat theo chuan GMP c6 thé cung cap trén 60% nhu ciu
hang nam dugc chat phong xa séng dai trong nudc. Sy khac
nhau 16n vé nang lyc xa hinh cua cac co s¢ y hoc hat nhan
& Ha Noi, TP Ho chi Minh so véi cac co sé ¢ dia phuong
khac chimg t6 can phai c6 nhiéu nd luc va ngudn luc dé
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nang cao nang lyc va hiéu qua dau tu thiét bi cho cac bénh
vién ¢ cac dia phuong. Két qua nghién ciru nay 1a co so dé
xay dung mot 10 trinh phat trién mang ludi y hoc hat nhan
trong tuong lai v&i wu tién dau tu phat trién ngudn nhan luc
chét lugng, tmg dung cong nghé hinh anh lai ghép hién dai
va mot chuong trinh san xuét duoc cht phong xa dua trén
cyclotron va 16 phan tng nghién ctru dé tich hop trong Quy
hoach phat trién, img dung ning luong nguyén tir giai doan
2021-2030, tam nhin dén nam 2050.
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Nghién ciru nay dwoc thuc hién trong khuoén khd DéE
tai “Xay dung ban d6 cong nghé birc xa va dong vi phong
xa trong linh vyc y té, cong nghiép” ma sé DM.48.DA/19
thugc Chuong trinh D6i méi cong nghé qudc gia. Chung t6i
xin chan thanh cdm on Ban chil nhiém va cac co quan quan
Iy Chuong trinh, cac bénh vién c6 co s¢ y hoc hat nhan da
hd trg thuc hién nghién ctru nay.
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