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Xa tri diéu bién cudng do (IMRT) la mét trong nhiing ky thuat xa tri hién dai trong diéu tri ung
thu. Ky thuat IMRT cép liéu cao hon dén nhimg muc tiéu quan trong va gidm liéu téi thiéu cho
cac co quan lanh xung quanh. Ky thuat IMRT phuc tap hon so véi cac ky thudt xa trj 3D-CRT va c6
kha nang xdy ra sai sét trong phan bé liéu. Hiép héi Vat ly Y khoa Hoa Ky (AAPM) da cong bé mot
b6 tiéu chuan TG119 gdm cac thir nghiém va qua trinh dam bao chat luong (QA) dé xéc dinh kha
nang thuc hién ké hoach IMRT clia hé thong phan mém lap ké hoach (TPS). Muc dich cdia nghién
clu nay la tim hiéu va 4p dung TG119 d€ danh gia kha nang thuc thi ké hoach xa tri diéu bién
cudng dé st dung cac ngam chuyén déng doc lap (JO-IMRT) trén Prowess Panther TPS tai Bénh
vién Da Khoa Béng Nai. Bon trudng hop thit nghiém ctia TG119 dugc thuc hién trén hé Prowess
Panther TPS dugc so sanh vdi két qué clia mot s6 bao cao khac nhu TG119, nhom téc gid Nithya va
Mynampati. Két qua cho thay & truong hop mo hinh tuyén tién liét dat 100% cac yéu cau vé liéu
do TG119 quy dinh, cac ké hoach con lai la phu hop va dap Ung duoc cac diéu kién yéu cau trong
quy dinh TG119. TU nhimng két qua nay, chiing toi két luan Prowess Panther [a mét phan mém tét

cho ky thuat xa trj diéu bién cudng do IMRT & nhiing trudng hop c6 do phic tap tuong déi.
T khoa: xa tri diéu bién cuong do, AAPM TG119, QA

GIGI THIEU

Xa tri di€u bién cuong d6 (IMRT, Intensity-
Modulated Radiation Therapy) la mét trong nhiing
ky thuat xa tri hién dai trong diéu tri ung thu da va
dang dugc ting dung rong rai & cac qudc gia trén thé
gidi. Ky thuit IMRT cdp liéu cao hon dén nhiing
muc tiéu quan trong va gidm liéu t6i thifu dam bao
trong gi6i han ma cac co quan lanh xung quanh c6
thé chiu dung dudgc, ky thuat nay phuc tap hon so véi
cac ky thuat thong thuong va c6 kha ning xay ra sai
sot trong phan bé liéu !~*. Do d6, kiém tra chit lugng
(Quality Assurance, QA) cho hé théng 14p ké hoach
ciing nhu phan bé liéu cin phai dugc thyc hién
trude khi dp dung di€u tri trén bénh nhan. QA ké
hoach diéu tri IMRT la mét trong nhiing budc quan
trong, doi hoi nhiéu ky thuat, kinh nghiém cting nhu
trang thiét bi va ciing 1a mot budc khong thé thiéu
trong qua trinh diéu tri. Theo cdc tiéu chuin qudc
té AAPM (American Association of Physicists in
Medicine), (International Atomic Energy Agency)5 R
ICRU (International Commission on Radiation Units
and Measurements), tit cd cdc ké hoach IMRT cin
phai dugc kiém tra chét lugng ky ludng trudc khi
tién hanh xa tri cho bénh nhan dé dam bao ring
bénh nhén sé nhin dugc ding liéu bac si da chi dinh
cling nhu tranh anh hudng dén stic khoe sau khi diéu

tri 7. Hién nay c6 cic phuong phap nhu ky thuat
QA liéu diém (d4u do dit trong phantom long hodc
rdn, liéu ké nhiét phit quang - TLD,...), QA dudng
phén b6 liéu theo khong gian hai chiéu (QA-2D) su
dung phim do liéu, mang dau do (budng ion héa, dau
do ban dan)®... Trong d6 AAPM di cong b6 mot
b6 tiéu chuén TG119 bao gom céc thi nghiém va qua
trinh QA vé6i muc dich xdc dinh kha nang thuc hién
ky thuat IMRT cta hé thong 1ap ké hoach va kiém
tra d6 chinh xdc cta hé thong diéu tri. Muc dich ctia
nghién ctu nay la ép dung tiéu chudn AAPM TG119
dé danh gid TPS Prowess Panther cho ké hoach diéu
tri JO-IMRT. O Viét Nam, k thuat JO-IMRT bit dau
dugc nghién ctiu va ting dung tai mot s6 co s& diéu
tri ti ndm 2008 dén nay nhu Bénh vién K, Bénh vién
Bach Mai, Bénh vién D6ng Nai... 10-12

VAT LIEU VA PHUONG PHAP

AAPMTG 119

DéE kiém tra dd chinh xdc ctia ké hoach xa tri IMRT
ciing nhu hé thong phat tia. AAPM da dua ra TG119
gom 4 bo hinh anh chup cit 16p vi tinh (CT) véi cac
cdu truc c6 tén goi: M6 hinh nhiéu muc tiéu (Multi-
Target), md hinh tuyén tién liét (Mock Prostate), md
hinh d4u/c6 (Mock Head/Neck) va hinh chit C (C-
Shape) (Hinh 1).

Trich dan bai bdo nay: Oanh L T, Tai DT, Loan T T H. Ap dung tiéu chuan AAPM TG119 dé danh gia ké
hoach xa tri JO-IMRT trén hé théng phan mém lap ké hoach Prowess Panther. Sci. Tech. Dev. J. - Nat.

Sci.; 5(3):1239-1244.
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Hinh 1: Hinh &nh cdu trdc cac trudng hgp thit nghiém a) M6 hinh nhiéu muc tiéu, b) Mé hinh tuyén tién liét, c)

M6 hinh dau/c6 va d) Hinh chit C trong TG119.

B¢ hinh anh CT va cac cdu tric cho tiing co quan
dugc tai vé tu dia chi web cia AAPM (www.aapm.or
g), dugc dua vao hé théng phan mém lap ké hoach dé
tién hanh lap ké hoach IMRT’. Méi thit nghiém bao
gom chi tiét vé liéu chi dinh cho cdc muc tiéu ciing
nhu céc co quan lanh xung quanh, sdp xép cac trudng
chiéu khac nhau va huéng dan thuc hién cac phép do
dékiém tra tinh chinh xdc ctia phan b6 liéu, cach phan
tich di liéu va bdo cdo két qua thu dugc.

Thiét lap ké hoach

Cac ké hoach theo chi dan ctia TG119 dugc thuc hién
& muc nang lugng photon 6 MV véi luéi tinh todn
la 2 mm va s6 trudng chiéu trong mét k€ hoach tu
7 dén 9 trudng tuy thudc vao méi trudng hop. Téng
liéu chi dinh phu thudc vao tung trudng hgp cu thé
nhung phan liéu dao dong tii 180-200 cGy. Cac ké
hoach nén dugc thuc hién v6i nhiing tham s6 IMRT
dién hinh dugc stt dung phé bién trong 1am sang nhu
muc ning lugng, bé rong trudng chiéu téi thiéu, s6
MU t6i thiéu trén mot phan doan,...

KET QUA VA THAO LUAN

Két qua 4p dung TG119 trén Prowess Panther TPS.
Két qua qua trinh 1ap ké hoach ciing nhu tinh todn sai
s6 dugc so sanh véi két qua ctia mot s6 bao cdo khac
ctia TG119%!% cling cong sy va béo cdo clia nhém
téc gia Nithya cting cong sy '# trong tling trudng hop
tuong tng. K&t qua liéu lugng va gisi han liéu téi
cdc cu tric trong cdc mo hinh dugc trinh bay trong
Bang ??. Hinh 2 biéu dién céc sai s6 14p ké hoach cua
cac truong hop so véi muc tiéu liéu lugng dugc dua
ra trong TG119.

T ruéng hop nhiéu muc tiéu (MultiTarget)

Trudng hgp nhi€u muc tiéu, phdn mém lap ké hoach
cho ra két qua dat tat ca cac yéu cau vé liéu lugng néu
trong TG119 ngoai tri liéu D99 tai muc tiéu trung
tam. Mic du yéu cdu cho D99 1a t6i thiéu 5000 cGy
nhung két qua chi dat 4671 cGy (d¢ léch khoang
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6,58%). Tuy nhién cic két qua 14p ké hoach trong
TG119 (4955 cGy) va Nithya cliing cac cong su (4904
cGy) ciing khong dat yéu ciu nay. Sai s trung binh
(Hinh 2a) trong két qua l4p ké hoach ctia nghién ctiu
gan nhu x4p xi v6ibdo cdo TG119 (sais6 3,8%). Trong
khi d6 két qua bdo cdo ctia hai tac gia: Mynampati va
Nithya c6 sai s6 rat 16n (7,4% va 7,0%).

Trudng hgp mé hinh tuyén tién liét (Mock
Prostate)

béi véi trudng hgp mo hinh tuyén tién liét, Prowess
Panther TPS cho ra két qua dat tit ca cic yéu ciu
vé liéu lugng néu trong TG119. Sai s6 trung binh
(Hinh 2b) trong lap ké hoach ctia nghién ctiu (8,6%)
nho hon cua TG119 (10,8%) va hai bdo cdo con lai
(Mynampati sai s6 15,9% - Nithya sai s6 8,7%). Két
qua 14p ké hoach trong truong hgp nay dat 100% yéu
cau vé liéu lugng dé cap trong TG119.
Trudng hop mé hinh dau/cé (Mock
Head/Neck)

D6i véi trudng hgp mo hinh déu/cs, Prowess Panther
TPS cho ra két qua chi dat 4/6 yéu ciu vé€ liéu lugng
trong TG119. Hai yéu cdu liéu & PTV la liéu D90
(4535 cGy - do léch 9,3%) va liéu D99 (3146 cGy -
d6 léch 32,3%) khong thoa diéu kién D90 > 5000 cGy
va D99 > 4650 cGy. Tuy nhién liéu tai tuyén mang tai
trén phan mém (1720,65 cGy) thdp hon so v6i TG119
(1798 cGy), Mynampati (1890 cGy) va Nithya (1935,5
cGy), dong thai liéu t6i da tai ty song trén phan
mém ciing thip hon so véi bdo cdo cia Mynampati
va Nithya. Sai s6 trung binh (Hinh 2¢) trong két qua
lap ké hoach ctia nghién ctiu (12,2%) cao hon nhiéu
s0 vGi bao cao Mynampati (3,3%) va Nithya (1,9%).
Nguyén nhén c6 thé 13 do két qua lap ké hoach chi
dat xap xi 67% cac yéu cau vé liéu lugng dé cap trong
TG119.
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Hinh 2: Sai s6 lap ké hoach trong cac trudng hgp: a) Mé hinh nhiéu muc tiéu; b) mé hinh tuyén tién liét; c) M6

hinh dau/cé; d) Hinh chir C

Trudng hgp hinh chii C (C-Shape) cap d6 dé

Chung t6i khong thuc hién lap ké hoach cho trudng
hop hinh chii C cép d6 kho trén Prowess Panther -TPS
vily do nhiing yéu cdu vé li€u dit ra & trudng hgp nay
qua khat khe, kh¢6 dat dugc két qua mong doi. Diéu
nay cling dugc thuc hién trong cac nghién ciiu cua
Mynampati cung cong su va Nithya ciing cdng su. Yéu
cdu liéu lugng cho lap ké hoach & cip d¢ nay la chua
thé dat dugc va van dang trong giai doan nghién ctu
thtt nghiém. Déi véi trudng hep hinh chi C cép do
dé, phan mém lap ké hoach cho ra két qué dat 2/3 cac
yéu cau vé liéu lugng néu trong TG119. Liéu D95 &
PTV (4528 cGy - d6 1éch 9,44%) trén Prowess Pan-
ther -TPS khong thoa diéu kién D95 > 5000 cGy. Tuy
nhién liéu D10 & PTV trén phin mém Prowess Pan-
ther (5282,6 cGy) lai thdp hon nhiéu so véi két qua
trong TG119 (5440 cGy) va hai bao cdo con lai (My-
nampati — 5482 cGy; Nithya - 5436 cGy). Liéu D5 &
Core (2498,2 cGy) hoi 16n nhung van & trong giGi han
cho phép. Sai s6 trung binh (Hinh 2d) trong két qua
14p ké hoach ctia nghién ctiu xdp xi v6i TG119 (4,4%)
va dong thai nho hon béo cdo ctia Nithya (5%) va My-
nampati (12,3%).

KET LUAN

Chung t6i da stt dung cac trudng hop thi nghiém caa
TG119 dékhdo sat kha nanglap k€ hoach cho ky thuét
IMRT ctia phan mém 1ap ké& hoach Prowess Panther.
Két qua cho thdy, truong hgp mo hinh tuyén tién liét
dat 100% cac yéu ciu vé liéu do TG119 quy dinh, cac
trudng hgp nhiéu muc tiéu, dau ¢g, hinh chi C chua
dat hét céc tiéu chi TG119 quy dinh.

DANH MUC TU VIET TAT

AAPM: American Association of Physicists in
Medicine

TAEA: International Atomic Energy Agency

ICRU: International Commission on Radiation Units
and Measurements

QA: Quality Assurance

IMRT: Intensity-Modulated Radiation Therapy

TPS: Treatment Planning System

TLD: Thermoluminescent Dosimeter

CT: Computed Tomography

PTV: Planning Target Volume

XUNG POT LOI iCH

Cac tac gia cam doan khong c6 xung dot 1gi ich trong
viéc cong bo bai bao nay.
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Bang 1: Két qua lap ké hoach cac truéng hgp thit nghiém ctia nghién ctiu so véi muc tiéu liéu
luogng dua ra béi TG 119 va cac tac gia Nithya va Mynampati

Céu tric Thong Muc tiéu Prowess Két qua  Két qua
s0 Panther nghién ctiu  nghién ctu
cia Nithya ctia Mynam-
va cong su pati va cong
sd
(cGy) (cGy) (cGy) (cGy)
Mo hinh nhiéu muc tiéu
Trung tim D99 > 5000 4671 4904 5007
D10 <5300 5299 5450 5358
Trén D99 > 2500 2618 2509 2621
D10 <3500 3449 3146 3243
Dusi D99 > 1250 1324 1400 1364
D10 <2500 2393 2133 1960
M6 hinh tuyén tién liét
PTV D95 > 7560 7563 7571 7567
D5 < 8300 8293 8261 8146
Truc trang D30 <7000 6662 5777 5455
D10 <7500 7466 7401 7140
Bang quang D30 <7000 4771 5136 3785
D10 <7500 6421 7025 5944
M6 hinh ddu mat c6
PTV D90 > 5000 4535 5058 5057
D99 > 4650 3146 4658 4670
D20 < 5500 5483 5369 5216
Tay s6ng Dmax < 4000 3797 3901 3834
Tuyén mang tai D50 <2000 1721 1935.5 1890
Hinh chit C
PTV D95 > 5000 4528 5005 5000
D10 < 5500 5283 5436 5482
Core D5 <2500 2498 2159 1585
PONG GOP TAC GlA ments (ICRU) Prescribing, Recording, and Reporting Photon-

Tac gia Luong Thi Oanh: la tac gia chinh thuc hién
viéc tinh toan, moé phong va 1dy két qua.

Tac gid Duong Thanh Tai: viét ban thao va bién ludn
cac két qua nghién ctu va lién hé gtii ban thao.

Tac gia Truong Thi Hong Loan: tham gia hudng dan,
chinh stia ban thao.
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Application of AAPM TG119 to evaluate the Intensity-Modulated
radiotherapy (JO-IMRT) plan on the Prowess Panther treatment
planning system

Luong Thi Oanh', Duong Thanh Tai?”*, Truong Thi Hong Loan3*

ABSTRACT

Intensity-modulated radiation therapy (IMRT), one of the modern radiotherapy techniques, is one
of the most common treatments for cancer. IMRT technique can deliver higher doses to tumor
Use your smartphone to scan this and reduces the minimum dose to normal tissue. Because IMRT technique is more complex than
QR code and download this article the 3D-CRT techniques, IMRT is potential to underdose the tumor and overdose the nearby critical
structures. The American Association of Physicists in Medicine (AAPM) published the TG119 report,
including tests and the quality assurance QA process with the aim of to assessing the overall ac-
curacy of planning and delivery of IMRT treatments. The purpose of this research was to study
and apply TG119 to evaluate the Prowess Panther planning (TPS) system for JO-IMRT plan at Dong
Nai General Hospital with 4 test cases of TG119. Four test cases of TG119 were carried out on the
Prowess Panther planning (TPS) system the obtained results were compared to those results of
other authors. The results showed that only the prostate plan met 100% of the dose requirements
prescribed by TG119, the other plans were relatively appropriate and still met most of the require-
'Department of Radiation Oncology, Ho ments of TG119. From these results, we concluded that Prowess Panther was a good for JO-IMRT.
Chi Minh City Oncology Hospital, Key words: Intensity-modulated radiotherapy, AAPM TG119, QA
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