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TOM TAT

Xa tri trong mé dang duoc st dung tai BYTW Hué cho ung thuw vi. Viéc dam béo chét luong la mot
thanh phén cén thiét ca sw phat ra liéu xa an toan va chinh xéc, t6i tu héa két qua diéu tri va giam thiéu
sai sét. Bao gém céc phép do hiéu chudn déc 1ap hodc cac phép do kiém tra bén trong hé théng dugc cung
cép béi nha san xuét. Mot sé sw cé lién quan dén ky thuét xa tri moi cd thé trénh duoc néu nhirng budc
kidm tra liéu lwong déc lap duoc thuc hién dang. Do dé bai bao cédo mé ta cac phuong phap kiém tra, tan
s6 thuc hién hodc sai sé va dé xuét cac khuyén nghj dén nguoi sir dung cho kiém tra dam béo chét lugng.
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ABSTRACT
QUALITY ASSUARANCE PROGRAM FOR INTRAOPERATIVE RADIOTHERAPY
(INTRABEAM) IN BREAST CANCER
Nguyen Van Thanh', Le Trong Hung', Nguyen Huu Minh Tuan’,
Nguyen Cao Dung’, Hoang Dinh Nguyen Son’, Nguyen Dac Khoa’,
Nguyen Van Lanh’, Nguyen Manh Cuong’

Intracperative radiotherapy (IORT) is performing for breast cancer in Hue Central Hospital. Quality
assurance s an essential component of accurate and safe radiotherapy delivery, maximizing the
therapeutic outcome and minimizing errors. Including independent calibration measurements or internal
tests given by the manufacturer. A number of incidents involving new radiotherapy technologies could
have been avoided if independent dosimetric checks had been performed correctly. Therefore, this
report describe methods for checks, frequencies, or tolerances and suggest recommendations with
user for quality assurance tests.
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1. GIOI THIEU khi ¢t bo phiu thuat trong phong md. Pam bao chat

Xa tri trong mé (IORT) Intraoperative lugng trong xa tri dam bao rf?mg qua trinh diéu tri
Radiotherapy 1a mot phuong phap bing cach dua  dugc phat ra liéu lugng an toan va chinh xac, tbi uu
mdt liéu xa can thiét dén giuong u ngay l4p tirc sau  hoa két qua diéu tri va giam thiéu sai sét. Tinh chit
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vit Iy va dac tinh phép do liéu luong cta nguén tia
X- 50Kv cua hé t11611g may xa tri Intrabeam 1a khac
biét so vai cic don vi didu trj Kv thong thuong, do
d6 bai bao cdo mé ta cac phuong phap kiém tra doc
lap, tan sd lap lai hodc sai sé cho kiém tra dam bao
chit luong. Cang vdi céc budc kiém tra bén trong
hé thong cling dwgc md ta, va cac phép do cua sy
on dinh trong qua trinh sir dung. Mot s6 su ¢o lién
quan dén k¥ thudt xa tri md1 co thé tranh duge néu
nhlng budc kiém tra liéu luong doc lap dugc thuc
hién dung [1].

1. MO TA HE THONG

2.1. Phit trién 1am sang hé thong

Hé théng xa phau dugc phat trién dau tién cho
diéu tri ton thuong néi so [2], [3]. N6 bao gom
mét ngudn nho gon 40kv phat ra tia X duge gin
v6i mot dau phét hinh tru dai 10cm, duong kinh
3.2mm. Dién tu di qua dau phat nay dap dén bia
& diém cudi tai diy duge ma mot 16p vang mong,
va tia X dugc phat ra gén nhu ding hudng tur
diém cudi cua ddu phat. Pha T tht nghiém lim
sang & ngudi dugce thue hién ¢ bénh vién da khoa
Massachusetts gittandm 1992 va 1993 [4]. Nghién
cuu tiép theo sau d6 dugc béo cdo trong diéu tri di
cdn ndo [5]. Nhung k¥ thuat d6 khong duogc phat
trién rong rai do xa phau tir ngoai diéu tri ung thu
di cin ndo bing méy gia tdc hoic ngudn Cobalt
60 co6 nhitng thudn 11 va wu viét hon.

Thé hé tiép theo cua PRS400 duoc gia toc dén
dién ap 50kV va duogc hé tro qua mot don vi diéu
khién (Control Console), ¢ thé hé nay co thé dua
vao thoi gian diéu tri theo yéu cdu, va cung cip
ban in théng tin liu lugng phat ra. Mot bd gidm
sat su chiéu xa bén trong no dugc thém vao dé do
d6 én dinh suét lidu. Nhimg bo applicator hinh
ON

cdu bang chat liéu Polyetherimide (C.H,,ON)
dugc phat trién dé boc quanh ngudn phat tia va
cho phép diéu tri ngay sau khi phiu thuat cit bo
khéi u [6]. Nhiing applicator nay dugc sir dung

dé didu tri cho bénh nhin ung thu vii dau tién
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1998. Phuong phap nay sau do dugc mo rong

dén nhitng trung tdm didu trj khac trén thé gioi,
chu yéu trong pham vi thr nghiém ngdu nhién

TARGIT, trong d6 trinh bay két qua ban dau trong

nam 2010 [7].

Sau do toan bd san phém cua hé théng, duoc
mua lai boi CarlZeiss va duge nang cip thanh
hé théng INTRABEAM PRS500, s& dugc mb ta
& phan dudi. Hé théng bd sung thém may tinh
(User Terminal) dé tinh toan thoi gian xa tri cin
thiét ciing nhu luu trit va kiém soat hé thong
Control Console. Bdy gid ngudn buc xa dugc
gin trén canh tay robot cén bang (hinh 6), duoc
phat trién béi PRS (Control Console) ¢ thé di
Chuyén tién lgi cho vi tri linh hoat thudn loi an
toan & bét ky goc dg trong khi diéu tri xa phﬁu.
Chung loai applicator ciing dugce phat trién, bao
gbm applicator hinh tru dé dicu tri am dao [8],
applicator dang kim diéu tri ung thu xuong,
applicator mat phing diéu tri & bé mat phang.
Nhiing applicator hinh cdu di dugc ung dung
trong nhiéu vi tri u khac nhau, diéu tri u mang
ndo [5], vii [6], tai mat [9], khoang miéng [10].

2.2. Thanh phén hé théng

Nhiing thanh phan chinh ctia hé théng bao gdm:

- Ngudn tia X (XRS) X- ray source: Hinh 1. Phat
ra, gia toc va lai cac dién tir di qua dng gia te dap
dén bia sinh ra nhimg photon, bén trong chira bd
giam sat bic xa dé phat hién nhiing photon tan xa
nguoc bén trong dng din séng, ciing nhu do sy on
dinh cla suét liéu. Néu dd léch 16n hon 10% trong
diu doc ndy s& ngit su phat xa tia X.

- B6 diéu khién (Control Console): Hinh 2.
Thiét 1ap va giam st nhimg thong s6 diéu tri bén
trong XRS va giao tiép dir liéu v6i mdy tinh (User
Terminal).

- User Terminal: (Hinh 3) May tinh chay phﬁn
mém giao tiép thuc hién chirc ning ghi nhdn va
xdc minh cdc thong sé didu tri, kiém tra kiém soat

chét luong.
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- Photodiode array (PDA): (Hinh 4) N6 dung dé
bao boc dau phét tia khi thyc hién ddm bio chat
luong va chira bén trong 5 diét & cac vi tri vudng
gbc vol mit trude va mit bén cua diu phat, nhiing
dibt nay dé do d6 ding hudng va didu chinh l4i tia
ciac chum dién tir. Bén ngoai vo b PDA ciing dugc
d4nh du cic vi tri (£X, £Y) dé tuong tng voi céc

Hinh 3: Mady tinh

- Budng Ion héa song song loai 23342, 0.02 cm?
ding do liéu luong dau ra.

- Méy do liéu phat ra ( Unidose E, PTW): Bé doc
dong dién tich tir budng ion, né duoc két ndi voi
may tinh (User Terminal).

- Ca4 hai bd PDA va PAICH déu dugc che
chin véi 16p chi day khoang 2mm vi vy lidu
lugng ngudi van hanh nhén duge trong sudt qua
trinh QA (quality assurance) la khong ding ké.
Nut nhdn khin cép dugc dit phia trude bd diéu
khién(Control Console) va trén man hinh giao
dién st dung (User Terminal) & giai doan may
dang phat tia, dugc ding dé dung khén cip qua
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Hinh 4: B6 PDA  Hinh 5: B PAICH

Hinh 2: Bé diéu khién

vi tri nay trén ngudn phat XRS.

- Probe adjuster/ionization chamber holder
(PAICH): (Hinh 5) N6 ding dé bao boc dau phat tia
khi thue hién cac budc QA (quality assuarance), bén
trong nd dugc gén mot LED dé kiém tra su théng
clia dau phat va mot pittdng co khi dé didu chinh su
thing do.

Hinh 6

trinh dang diéu tri. M6t khoa lién déng bén ngoai
& phia sau bd diéu khién Control Console c6 thé
cho phép két ndi voi dén canh bao khi dang phat
tia hodc cong tic & cira ciia phong md dé dam bao
khu vuc duge gigi han khéng duge di vao trong
subt qua trinh didu tri.

2.3. Kiém tra bén trong hé théng

Hé thong INTRABEAM PRS500 cung cip hai
bd PDA va PAICH dugc dit ¢§ dinh bao quanh dau
phat nguén dé kiém tra su dn dinh, tinh chinh xdc
ctia hé théng. Mot sb budce kiém tra kiém soat chit
luong bén trong hé théng phai duoc thué hién trude
mdi lan didu tri d6 1a kiém tra sy ding hudng cia
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chum tia, két qua dAu ra ctia chum tia bao gf“)m cac
budce sau:

- Chinh thing dau phat (Probe Adjuster): Khi b
PAICH duoc két ndi ngudn, mot dén LED bén trong
né s& kiém tra sur 1éch thing cia dau phat tia khi quay
PAICH mét vong quanh ddu phat. Néu do léch vuot
qua gidi han thi mét pittdng co khi duoc ding dé didu
chinh theo yéu cau.

- Chinh d9 1éch cla chum tia phat ra (kiém tra
nhanh, Dynamic offsets): St dung bo PDA, dién 4p
cung cp cho cudn day l4i tia dugc thay di tang timg
gid tri nho tir gi tri dit trudc, dé d¢am bao cho su 6n
dinh ctia chiim tia di¢n tir dén tim cua déu phat tia.

- Piéu chinh d6 dong déu ciia ngudn phat (PDA):
Doc tir ndm diét gan bén trong bd PDA duoc sir dung
dé kiém tra su déng hudng cua chum tia vo1 dé 1éch
khong qua 12% cua hudng truc +Z. Ddng thoi doc tir
bo IRM (Internal Radiation Monitor) do duge va so
sanh véi gia tri gde & 1an hiéu chudn cudi cling cia nha
san Xudt.

- Kiém tra liéu luong phat ra (PAICH): B6 PAICH
va budng ion héa dugc ding dé do dong dién trung
binh tir ngudn. Gia tri nay duoc hiéu chinh véi nhiét do
va &p sudt va chuyén d6i thanh sut lidu, duoc so sanh
voi gid tri gbe & lan hidu chuin cudi ciing ctia nha san
xuit. Nhiing sai léch dé duoc ding dé diéu chinh thoi
gian ké hoach diéu tr cho pht hop.

- Ngay va gid: Ddng hé bén trong bd diéu khién
Control console va giao dién st dung User terminal
nén duoc df“)ng bd dé dam bao théng nhét cho céc
théng sb didu tri.

Mot khi nhiing budc kiém tra trude didu tri da
hoan thanh, ngudi str dung ¢ 36 gid dé bat dau mét

ca diéu tri, hét thoi gian nay thi cdc bude kidm tra
trén can phai duoc ldp lai. Néu cac bude kiém tra
PDA va PAICH nam ngoai gi6i han thi cin phai
kiém tra lai su thing cua déu phat tia. Sau khi cac
budce kiém tra dam bao chét luong da hoan thanh
thanh cong, ngudn s& dugc gin vao hé théng canh
tay robot dugc diéu khién rit linh hoat, tién loi c6
thé di chuyén & moi gc do(Hink 6). Bo applicator
bao gdm kich ¢, ching loai ciing dugc gin vao
ngudn phat tia sin sing cho qua trinh diéu tri ngay
sau mo.

IIL. CHUONG TRINH PAM BAO CHAT LUQNG

Chuong trinh dim bao chit lvong cho thiét bi xa
tri ung thu vii trong mé Intrabeam 13 mot quéd trinh
can thiét phai thuc hién nhim dam bao dd chinh
xdc, hiéu qua va an toan trong cong tac diéu tri. Chét
luong diéu tri can duoc coi la muc tiéu hang dau
va cong tic hiéu chuan kiém tra céc thong sb chit
lugng phdi duge quan tdm va thyuc hién theo dinh ky
dung véi cac quy trinh clia nha san xut.

Péi v6i mdt méy gia tde cac théng sb do lidu
lwong la: P biang phing va do dbi xtmg, ddu ra va
ning lugng. Tuong tu nhu vy, cho ngudn Intrabeam
[4 sy déng huong, ddu ra, cht luong chum tia, va do
sdu liéu lwong sé& thiét 13p cac didc tinh ctia chiim tia
X phat ra. Mgt danh séch duge dé nghi cho chuong
trinh dam bao chit luong duge liét ké trong bang
sau. Mt lich trinh dam bao chét luong véi murc sai
s6 dugc dé xuat, trong d6 bao gdm ca nhing kiém
tra bén trong hé théng, trude mdi lan didu tri va trén
co s& hang thing va nhimg kiém tra doc lap mdi
nam hodc sau hiéu chuin lai nguén.

Dinh ky Kiém tra/ Quy trinh Sai sb
Trudc khi didu tri - DPing hudng va giam sat liéu xa (PDA) +5%
- Liéu lwong phat ra (PAICH) +3%
Hang thang - Ngay va gio +5 min
- Nhigtdo +1°C
- Ap suit +2 mbar
- Chinh thang d4u phat (Probe adjuster) 0.1 mm(0.2)
- Léi tia (Dynamic offsets) 0.1mm
- DPiang huéng va giam sat lidu xa (PDA) +5%
- Liéu luong phét ra (PAICH) +£3%
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6 thang Lidu méi trudong khu vuc xa N/A
Pé én dinh budng ion 1%

Hing nidm hodc sau bao tri Lai tia N/A

hoic hiéu chinh ngudn D6 tuyén tinh +3%
Liéu ra +5%
Pang huéng — budng ion/TLD trong nudc | 5%
Liéu sdu — budng ion/film trong nude +5%

IV. KET LUAN

vi diéu tri cdn x4c dinh nhimg gi pht hop véi phuong tién

DPam béo chét luong cho cac thiét bi xa tri 4p sat nhu hién 6 cta don vi minh tir d6 xdy dung mot quy trinh

thiét bi xa tri trong md Intrabeam cling quan trong nhu  dam bao chat hrong phu hop. Tir d6 giam thiéu nhiing sai

d6i voi cac thiét bi diéu tri thong thuong khac va mdidon  sétkhong mong mudn va ning cao chit lugng diéu tri.
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