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92,8%. Chi cb 0,08 rang dudc han chiém 0,6%.
Chi s6 SMT —R cling v8i M-R téng dan theo tudi.
Nhu cau diéu tri sdu rang trong cong dong chiém
ti 1é 32,1% vdi trung binh moi ngugi can diéu tri
2,81 rang sau.
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PANH GIA PHAN BO CUA 18F-SODIUM FLUORIDE
TREN CHUQT THU’C NGHIEM
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TOM TAT

Muc tiéu: Danh gid phan bd sinh hoc cla
18Flyorine-Sodium fluoride (18F—NaF) trén chudt thuc
nghlem tai Trung tdm may gia toc va Y hoc hat nhan
Bénh vién Trung uong Quan ddi 108. Pai tugng va
phu‘dng phap: 42 chudt nhét trang chung Swiss
dudc nudi trong diéu kién tiéu chudn cua Vién V& sinh
Dich té Trung udng. Chuét dugc chia thanh 07 nhom
dugc tiém dugdc chat phong xa (DCPX) 8F-NaF va mo
tai cac thai diém 03, 05, 10, 20, 30, 45 va 60 phut sau
khi tiém va ty lé liéu t|em/gram moé dugc tinh toan.
Két qua: sau khi tiém 45 va 60 phut, hoat d6 phong
xa tap trung cao nhat trén hé thong xuang & chudt thi
nghiém véi %ID/g tuong Ung la 23,62 + 5,58 va
23,65 £ 5,21. Tudng Ung véi do, ty s6 xuadng/cc va
xugng/mau lan lugt la 16,84 + 5,63 va 66,35 + 5,59.

T khoa: danh gia phan bo, 8F -NaF, dong vat
thuc nghiém

SUMMARY

EVALUATION OF BIODISTRIBUTION OF
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Objective: Biological distribution of !8F-NaF in
mice was evaluated at Center of Nuclear medicine and
Cyclotron Department — 108 Military central hospital.
Subject and method: 42 mice were divided into 07
groups, 18F-NaF was given intravenously. Bones, blood
and organs samples were collected at 03, 05, 10, 20,
30, 45 and 60 minutes post-injection and percentage
injected dose per gram (%ID/g) was calculated for
each sample. Results: 45 and 60 minutes after IV
injection, 8F-NaF radiopharmaceutical uptakes highly
in the bone system of mice with %ID/g of 23.62 +
558 and 23.65 + 5.21 respectively. The
corresponding ratios of bone/muscle and bone/blood
were 16.84 + 5.63 va 66.35 + 5.59 respectively.

Keywords: biodistribution evaluation, 8F-NaF,
experimental animal.

I. DAT VAN PE

Céc tén thuong lanh tinh nhu chédn thuang,
cot tuy viém, gay xuong, viém khdp va ac tinh
nhu ung thu xuong nguyén phat, di can xuang
la nhitng bénh thudng gap trong thuc hanh l1am
sang. Chup xa hinh xuong toan than (WBS) trén
may gamma camera s dung dugc chat phdéng
Xa #"Tc-MDP la moét ky thuat y hoc hat nhén
kinh dién dugdc (ng dung dé ghi hinh hé théng
xuong [1]. Tuy nhién, nhugc diém cla phudng
phdp nay la d6 phan gidi khong gian thap, dé
nhay cla phuong phap thp déi vdi tn thuong
dang huy xuong. PET/CT sU dung 8F-Sodium
fluoride (‘8F-NaF PET/CT) cho phép chup ct I6p
toan than vdi d6 phan gidi va chat lugng hinh
anh cao han so véi xa hinh xuong thong thudng.
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Su két hgp hinh anh vé cdu tric trén chup cit
I8p vi tinh (Computed Tomography) va hinh anh
chuyén hod trén PET (Positron Emission
Tomography) cé thé cho phép PET/CT phéat hién
sdm va chinh xac cac tén thuong. Chinh vi vay,
hinh anh 8F-NaF PET/CT h&a hen la moét
phuagng phap c6 dé nhay va d6 dac hiéu cao
trong chan doan céc tén thuang xuong [2], [3].
Trong vai nam gan day, cac may cyclotron dugc
lap d&t va di vao st dung & Viét Nam cho phép
san xudt va diéu ché phat trién cac dugc chat
phdng xa (DCPX) gan '8F, trong dé cd !8F-NaF.
TU 2016, Trung tam may gia téc, Bénh vién
TUQD 108 da thiét k€ dugc module tdng hap va
diéu ché thanh cong '8F-NaF [an dau tién & Viét
Nam. Bén canh viéc phan tich, ki€m nghiém cac
dac tinh ly hoa va phong xa clia '8F-NaF sau khi
dugc tdng hdp, DCPX con can dugc danh gid
phan bd th&r nghiém trudc khi dua vao thuc
hanh ldam sang. Do dd, chidng tdi ti€n hanh
nghién c(u nay d€ danh gia phan b clia 18F-NaF
trén hinh anh PET/CT dong vat.

Il. DOI TUONG VA PHU'O'NG PHAP NGHIEN CU'U

Dugc chat phdng xa 8F-NaF

Dugc chat phdng xa 8F-NaF dugc san xuat tir
may gia toc vong 30 Mev (cyclotron 30 Mev) va
module téng hgp tai Trung tdm may gia téc,
Bénh vién Trung uong Quan doi 108, dat tiéu
chuan kiém nghiém theo Dugc dién Anh.

Chudt thi nghiém. 42 chudt nhat trdng
ching Swiss, can nang 25g + 2g, khoe manh,
dugc cung cap bdi Vién Vé sinh Dich té Trung
uong. Chuot thi nghiém dugc nudi trong diéu
kién phong sach, nhiét d6 phong dugc duy tri 28
+ 0,5°C, d6 8m khodng 55 + 5%, anh sang
dudc tu ddng diéu khién theo chu ky 12 gid
sang/12 gid t6i. Chudt dugc cung cap day du
thirc &n tiéu chudn va nudc udng sach theo nhu
cau. Chudt dugc nubi va lam quen vgi moi
trudng mdéi 03 ngay trudc khi lam thi nghiém.
Chudt dugc cham soc va nu6i duGng theo cac
quy dinh clia dudc dién Viét Nam 1V.

Hoéa chat va thiét bi. Dich truyén Natri
chloride 0,9%, Propofol-Lipuro 1% B. Braun
Melsungen AG. Can phan tich Robecvan, may do
hoat d& phdng xa IBA, may dém phd phéng xa
Canbera. Hé théng may PET/CT Light Speed GE.

Phudng phap nghién ciru

Thi nghiém dugc ti€n hanh trén chudt thuc
nghiém bdng cach tiém vao tinh mach dudi
chudt dugc chat phong xa '8F-NaF va ti€én hanh
md chubt tai cac thsi diém 03 phat; 05 phat; 10
phut; 20 phut; 30 phat; 45 phat; 60 phat sau khi

tiém dé 18y mau 1a cac ndi tang clia chudt va
ti€n hanh do hoat d6 phéng xa cac mau trén
may do dém phd phong xa. Chudn bj liéu tiém
cho moi dong vat la 0,2 + 0,02 mCi '8F-NaF.
Hoat do phdong xa trong md hodc cd quan trén
gam (%ID/g): dugc tinh bang cach 13y phan
trdm hoat d6 phong xa clia tiing mo6 (%ID) chia
cho trong lugng can dugc ctia mo6 do [4].

%ID/g = (%ID)/(Khéi lugng clia mo6 hodc co
quan)

Trong dé khéi lugng cdc mé va cd quan
chudt dugc tinh bang cach 18y khdi lugng Gng
dung mau trir di khéi lugng dng. Khdi lugng mau
cla moi con chudt dugdc tinh bang 7% trong
lugng co thé chudt [9]. Liéu tiém va hoat dd
dugdc hiéu chinh suy giam theo thdi gian. Téng
hoat dd phdng xa tiém vao cd thé chudt dudc
tinh bang céch I8y téng hoat d& phdng xa trong
bom tiém trudc khi tiém trir di hoat d6 du con
du lai trén bom tiém sau tiém va hoat d6 phan
duoi (kGq).

X ly so liéu. Cac sO liéu dugc thu thap
bdng phan mém Microsoft Office Excel 2010.
Phan tich thdng ké dudc thuc hién bdng phan
mém SPSS 20.0 (Chicago, Inc.). So sanh cac
bién dinh lugng dugc biéu hién dudi dang s&
trung binh X (mean) £ dd léch chuén (SD) hodc
ty 1& phan trdm. S dung T-test student dé€ so
sanh cac gia tri trung binh gilta cac nhom véi su
khac biét la cé y nghia thong ké khi p < 0,05.

Ill. KET QUA NGHIEN cU'U

Hoat dd phdng xa '8F-NaF & xudng va mot s6
co quan khac trén chudt thuc nghiém dugc danh
gid tai cac thdi diém 03 phut; 05 phat; 10 phdt;
20 phdt; 30 phat; 45 phat va 60 phat sau khi
tiém dugc chat phong xa '8F-NaF.

Phan b NaF trén chuét

% ID/g

|I||I T T

Bquang Tim Xuvong Thin Gan Co  Mau  Phéi
Co quan

Dadiy Lach Rudt

u 3 phiit 5 plnitt 10 plrat 30 phat 45 phiat w60 phat

Hinh 1. Hoat dé phong xa va su’ thay déi
theo thoi gian d cac mé, co quan déng vat
thuc nghiém (n=42)

Hoat d0 phdéng xa do dugc ¢ mau cao nhat
sau tiém 03 phut (4,67 + 0,91) va giam r0 rét
theo thdi gian. O phut thir 60 sau tiém DCPX 8F-
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NaF, hoat d6 phong xa do dudc tai mau con rat
thdp (0,22 + 0,15). Trong giai doan bé mau
(blood pool) thdi diém 03 phit sau tiém DCPX,
hoat d0 phdéng xa tai cac mo6 va cd quan la cao
nhat, sau dé gidm dan theo thgi gian. Hoat do
phdng xa tai than cao & nhitng phit dau (03 dén
20 phut) va giam dan theo thdgi gian. Hoat do
phdng xa & nudc tiéu tai bang quang rét cao tai
nhitng phdt dau va trong ca qua trinh theo doi
dén phut thir 60. Hoat d6 phdong xa do dugc &
xuong tai phat the 30 la cao nhat véi gia tri
trung binh %ID/g la 25,97 + 7,04. Hoat do
phdng xa trung binh & phut thir 45 va 60 (tugng
Ung 23,62 + 5,58 va 23,65 + 5,21) ¢ xu hudng
giam so véi & thdi di€ém phat thr 30 nhung chua
c6 su’ khac biét cé y nghia théng ké (p > 0,05).

Xuong

0 10 20 30 40 50 60
Thoi gian

Hinh 2. Su’ bién doi vé %ID/gtrung binh 6
xuong theo thoi gian (n=42)
Hinh anh 8F-NaF PET c6 dd tudng phan, sac
nét khi ty 1€ hoat d6 phong xa giita xugng véi cd
va mau cao.

Ty so Xuong/Co
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Hinh 3. Su’ thay déi ty 1é hoat dé phong xa
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cua xuong/co va xuong/mau theo thoi

gian (n=42)

Gia tri %ID/g cla cd cao nhét tai thdi diém
10 phit sau khi tiém véi gia tri 2,08 £ 0,72,
trong khi d6 hoat do phdng xa tap trung & mau
cao nhat ngay tai thdi diém 03 phut sau khi tiém
vGi %ID/g la 4,67 = 0,91. Ty |é hoat d0 phdng
xa @ xuong/cc thap nhat & phuat thd 03, sau dé
tang dan va dat dugc ngudng cao nhat dat dugc
G phat thir 45. Sau d6, ty 1€ nay c6 xu hudng
giam & phut thdr 60. Trai lai, ty I€ hoat d6 phéng
xa cla xuong/mau téng trong sudt cac thdi diém
khao sat.

O cac mO va cd quan khac bao gom tim,
phéi, da day, gan, lach hoat d6 phéng xa déu cé
xu hudng giam dan theo thdi gian va thap han
nhiéu so vGi hoat do phong xa & xuang (p <
0,01), tuong Ung vGi qua trinh dao thai thudc
khéi co thé.

IV. BAN LUAN

Mot s6 nghién cliu vé ca ché hap thu va phan
b6 cua 8F-NaF da cho thdy sau khi tiém tinh
mach, F-18 nhanh chéong dugc thai trir khoi
huyét tuang theo ham mii véi giai doan dau tién
c6 thdi gian ban hay 0,4 giG va pha th( hai co
thai gian ban huy 2,6 gid [5]. F-18 khuéch tan
qua cac mao mach quanh t& chic xuong va di
vao dich khoang ngoai bao ngoai xuong va xay
ra su tich tu héa hoc & bé mat cla cac tinh thé
xuong. Dac biét, cac vi tri clia xuong dang phat
trién dudc khodng hda su tich tu xdy ra manh
han. V& co ban, toan bd F-18 dugc chuyén dén
xuong theo dudng mau dudc gilr lai trong
xuong. Mot gid sau khi tiém F-18 chi co khoang
10% liéu tiém vao trong mau theo dugc dién
Hoa Ky (USP 32). Két qua nghién clfu clia ching
toi trén chudt cho thay dugc chat phong xa 8F-
NaF phan b6 cao trong mau ngay sau khi tiém
vGi hoat d6 phdong xa trong mau do dugc cao
nhat & phut thir 3 la 4,67 + 0,91 va giam ro rét
theo thai gian tai cac thai diém tiép theo 05, 10,
20, 30 va 45 phut (p < 0,05). O phut th 60 sau
tiém DCPX '8F-NaF, hoat d6 phong xa tai mau
chi con 0,22 = 0,15 (hinh 1). Cling nhu cac
DCPX st dung trong chup xa hinh xudng khac,
18F-NaF dugc dao thai qua than. Két qua nghién
ctu clia chdng t6i cho thdy hoat do phong xa tai
than cao d nhitng phat dau (03 dén 10 phut) va
gidm dan theo thdgi gian. Tuy nhién, hoat do
phéng xa tai bang quang thay d&i khong theo
quy lut c6 thé do qud trinh thuc nghiém lugng
nudc ti€u trong bang quang cua moi chudt la
khac nhau. Nghién ctu ciia Blake GM va cOng su
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(2001) da cho thdy do thanh thai F-NaF phu
thudc vao luu lugng nudc tiéu [5]. Khi luu lugng
nudc ti€u cao (=5 ml/phat), do thanh thai ion
Fluoride -18 chiém tir 60 — 90% cla do loc cau
than. Tuy nhién, véi luu lugng thap <1 ml/pht,
do6 thanh thai than chi dat khoang 5% do loc cau
than. Trén thuc hanh lam sang khi ti€n hanh
chup xa hinh xugng, sau tiém DCPX, bénh nhéan
can dugc udng nhiéu nudc dé tdng lugng nudc
ti€u va dao thai dudc chat phdng xa, giam liéu
chiéu xa, téng ty 1& bat gilr phdng xa & hé théng
xuong so véi phéng phdng xa clia co thé [6].

V. KET LUAN

Nhu vay, két qua nghién cltu cta ching toi
cho thady ngay sau khi tiém 8F-NaF, DCPX tang
cao & mau va cac t6 chirc ngoai xuong va giam
nhanh. Trai lai, ®F-NaF hdp thu nhanh vao
xudng, nong dé 8F-NaF tdng nhanh sau khi tiém
va dat cuc dai tai thdi diém 30 phat va giam
khdng dang k& & cac thdi diém 45 va 60 phlt.

TAI LIEU THAM KHAO
1. S. G.B., Fundamentals of Nuclear Pharmacy.

Fourth ed., New York: Springer , 2016.

2. Bastawrous S., Bhargava P., Behnia F., Djang
D.S.W., Haseley D.R., «Newer PET Application
with an Old Tracer: Role of 18F-NaF Skeletal
PET/CT in Oncologic Practice,» RadioGraphics, vol.
34, pp. 1295-1316, 2014.

3. Even-Sapir E., Mishani E., Flusser G., Metser
U., editors., «18 F-Fluoride positron emission
tomography and positron emission
tomography/computed tomography.,» Seminars in
nuclear medicine, 2007.

4. e. a. Silveira M.B., «Synthesis, quality control
and dosimetry of the radiopharmaceutical 18F-
sodium fluoride produced at the Center for
Development of Nuclear Technology-CDTN,»
Brazilian Journal of Pharmaceutical Sciences, vol.
46, pp. 563-9., 2010.

5. Peters M.)., Wierts R,, Jutten E.M., Halders
S.G., Willems P.C., Brans B. , «Evaluation of a
short dynamic 18F-fluoride PET/CT scanning
method to assess bone metabolic activity in spinal
orthopedics,» Annals of nuclear medicine, vol. 29,
pp. 799-809, 2015.

6. Blake G.M., Park-Holohan S.])., Cook G.J.,
Fogelman I., «Quantitative studies of bone with
the use of 18F-fluoride and 99mTc-methylene
diphosphonate,» Semin Nucl Med, vol. 31, p. 28 0
49, 2001.

('NG DUNG KY THUAT LAY HUYET KHOI BANG ’
DUNG CU CO' HQC SOLITAIRE O’ BENH NHAN NHOI MAU NAO CAP
DO TAC MACH MAU LON TAI BVPK TiNH THANH HOA

Hoang Hitu Truwong*, Pham Phuéc Sung*, Nguyén Hoanh Sam*,
Lwong Hiru Duwong*, Poan Thj Bich*, Lé Hong Ninh*,

TOM TAT

Muc tiéu: (1) banh gia két qua diéu tri can thiép
I8y huyét khéi bang dung cu cd hoc Solitaire 6 bénh
nhan nhdi mau nao t6i cap. (2)Tim yéu to lién quan
dén tién lugng két cuc phuc héi chic nang than kinh
tai sau 3 thang can thiép. Phu'ang phap: Nghién ciu
md ta, ti€n cdu loat 35 truGng hdp nhdi mau néo toi
cap, trong vong 6 gid tir khi khdi phat, diéu tri bang
phuong phap ldy huyét khGi bang dung cu cd hoc
Solitaire, tai khoa Than kinh — D6t quy, Bénh vién Da
khoa t|nh Thanh Hoéa tUr thang 4/2019 dén thang 4/
2020. Két qua: Tu0| trung binh 64.57+ 10. 20, ty Ie
nam/n{r 1/1.06, diém NIHSS trung binh lic vao vién
13,22 £ 5,38 d|em trung vi 13 diém; tang huyét ap
71.43%, d4i thao derng 25.71%, xd vita déng mach
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I6n 54.29%, rung nhi 34.29%, suy tim 20%, bénh Iy
van tim 17.14%. Diém trung vi cac thang diém tién
lugng: ASPECT, HAT, DRAGON, ASTRAL lan lugt la 7,
1, 5, 25 diém. D3u hleu tang ty trong dong mach ndo
g|Lra doan M1 trén chup cat I8p vi tinh (CT) chiém
37.14%. Tac dong mach canh trong két hgp M1 déng
mach ndo gitta chiém 28.57%, tic déng mach ndo
gitta don thuan chiém 62.86%, tdc dong mach than
nén chi€m 8.57%. Nguyén nhan bénh mach mau Ién
chiém 51.42%, huyét khoi tUr tim chiém 34.29%,
nguyén nhan khong xac dinh chiém 14.29%. Tai
théng hoan toan (TICI 3) chiém 42.86%, TICI 2b
17.14%, TICI 2a 20%. Xuat huyét ndo cé tri€u chirng
chiém 8.57%, phuc hoi chifc nang than kinh tét sau 3
thang (mRS 0 — 2) chiém 34.29%, tr vong sau 3
thang chi€ém 14.29%. K&t luan: Can thiép lay huyét
khdi dudng dong mach bang dung cu cd hoc Solitaire
cho loat 35 bé&nh nhan dot quy nhdi mau nao t0| cap
clra s8 diéu tri dudi 6 gid, cho thdy thanh cong vé mét
ky thuat. Ty 1& cd tai thong cao (94.29%), trong do6
tai thong hoan toan dat 42.86%. Ty 1& xu&t huyét ndo
6 triéu chling chiém 8.57%. Mirc d6 hoi phuc chirc
nang than kinh tot (mRS 0 — 2) tai thdi diém 3 thang
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