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ABSTRACT

Objective: To evaluate the feasibility of combined radiotherapy using IMRT and 3D-CRT
techniques, with the aim of expanding optimal treatment options for patients with
breast cancer.

Subject and methods: The study subjects included CT series of breast cancer patients
who had anindication for adjuvant radiotherapy after definitive surgery at the Department
of Radiotherapy, Hanoi Oncology Hospital from February 2024 to September 2024. The
study design was quantitative and cross-sectional. Dosimetric parameters of the 3D-CRT
and the combined regimen were compared.

Results: There were 20 CT series of patient in this study (10 left-sided and 10 right-sided
breastcancers). Alldosimetric parametersforboth the 3D-CRTand the combined IMRT and
3D-CRT plan were within acceptable limits. The quality assurance results, as measured
by the Gamma Index, were 95.19% for the 3D-CRT regimen and 99.11% for the combined
regimen. The lung volume receiving 20 Gy in the combined regimen increased by 3.68% to
27.77%. However, no patients had a the lung volume receiving 20 Gy exceeding 30%. The
planning target volume fraction receiving 95% of the prescribed dose was 99.65% for the
combined regimen and 90.78% for the 3D-CRT regimen.

Conclusion: The combination of 3D-CRT and IMRT in breast cancer radiotherapy is
feasible. The choice of radiation therapy planning technique willdepend on the consensus
among the patient, doctor, and medical physicist for each specific case.
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GIA TRI KET HO'P HAI PHU'O'NG PHAP XA TRI IMRT VA 3D-CRT TRONG XA TRI
UNG THU VU SAU PHAU THUAT TRIET CAN TAI BENH VIEN UNG BU'O'U HA NOI

Nguyé&n Hitu Nghia*, Hoang Van Toan, Dang Qudc Soai, Pham Thi Tuyét, Vi Trudng
Bénh vién Ung budu Ha Néi - 42A Thanh Nhan, phuong Bach Mai, Ha Néi, Viét Nam
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TOM TAT
Muc tiéu: Danh gia tinh kha thi cta két hgp hai phuong phap xa tri IMRT va 3D-CRT, vdi
muc tiéu cung cap thém lua chon diéu tri téi wu cho bénh nhan ung thu va.

Pa3i twgng va phuong phap: Nghién clu dugc thuc hién trén cdc chudi dnh clia bénh
nhan ung thu va cé chi dinh xa tri bé trg sau phau thuat triét can tai Khoa Xa tri, B&nh vién
Ung budu Ha Noi tlr thang 2/2024 dén thang 9/2024. Phuaong phap nghién citu dugc st
dung & mé ta cat ngang. Cac chi s6 danh gia clia k& hoach 3D-CRT truyén théng va ké
hoach két hgp dugc danh gia va so sanh.

Két qua: Nghién clru thu tuyén 20 bénh nhan, trong dé c6 10 bénh nhan ung thu va trai, 10
bénh nhan ung thu vi phai. Cac chi s6 danh gia clia ca hai ké hoach diéu tri, bao gom ké
hoach 3D-CRT truyén th8ng va ké& hoach két hgp IMRT va 3D-CRT, déu nam trong gidi han cho
phép. K&t qua kiém tra chat lugng cho thay chi s6 Gamma Index dat 95,19% ddi véi ké hoach
3D-CRT va 99,11% déi vdi ké hoach két hgp. V& phan bé liéu, thé tich phdi chiju liéu 20 Gy
trong ké hoach két hgp tang 3,68% so véi ké hoach 3D-CRT, & muic 27,77%. Tuy nhién, khéng
c6 bé&nh nhan nao cé thé tich phéi chiu lidu 20 Gy vugt qua 30%. Ty L& thé tich dich diéu tri
nhan 95% liéu chi dinh (& 99,65% trong k& hoach két hop va 90,78% trong k& hoach 3D-CRT.

K&t ludn: Phuong an két hop hai ky thuat xa tri 3D-CRT va IMRT trong xa tri ung thu vu la
kha thi. Viéc lwa chon ky thuat lap ké hoach xa tri sé phu thudc vao sy théng nhéat gitra
bénh nhan, bac siva ky su vat ly cho tirng trudng hgp cu thé.

Tir khéa: Ké hoach két hgp, IMRT, 3D-CRT.

1. DAT VAN PE

Theo thng ké clia Ca quan Nghién ctru ung thu quoc
té (IACR), trong nam 2020, tai Viét Nam c6 182.563 ca
mac mdi ung thu, trong dé ung thu vi chiém 11,8%,
ld mét trong nhirng loai ung thu pho bién nhat.

Ung thu gan

26 418 (14.5%)

Céc logi ung thu khac
61459 (33.7%)

Ung thu phéi

26 262 (14.4%)

Ung thu tuyén tién liét
6248 (3.4%)
Ung thu bach cau
6289 (34%)

\% - y Ung thu v
\‘)pf’ 21555(11.8%)

Ung thu dai truc trang Ung thu da day
16426 (9%) 17 906 (9.8%)

Téng cong: 182 563

Hinh 1. Ty l& mac méi cac loai ung thu tai Viét Nam
nam 2020

*Tac gia lién hé

TU thuc t€ qua trinh diéu tri cho cac bénh nhan ung
thu vi bang phuong phéap xa tri tai Khoa Xa tri, Bénh
vién Ung budu Ha Néi, ching t6i hiéu sau sac su' can
bang gilra viéc dam bao day du lidu chi dinh cho thé
tich dich diéu tri (planning target volume - PTV) va han
ché lieu dén céc co quan nguy cap clia bénh nhéan la
viéc khéng hé dé dang. Trong qua trinh tim kiém, tham
khao va tryc tiép chira tri cho cac bénh nhan ung thu;,
chung t6i nhan thay hudng két hgp gilra hai phuong
phap xatri IMRT va 3D-CRT la mdttrong nhirng phuong
4n kha thi dé ddm bao dugc ca hai yéu té trén.

Do dé, chung toi thuc hién nghién ctu danh gia két
hgp hai phuong phap xa tri IMRT va 3D-CRT trong xa
tri ung thu vu tai Bénh vién Ung budu Ha Noi véi muc
tiéu chinh la danh gia tinh kha thi clia phuong an két
hgp hai ky thuat xa tri, gilp bac siva bénh nhan cé
thém lya chon khi tién hanh diéu trj.
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2.DOI TUONG, PHUONG PHAP NGHIEN CUU
2.1. Thiét ké nghién ciru

Nghién ctru tién hanh theo dang nghién ctu dinh
lugng, phuong phap nghién cltu cat ngang.

2.2. Dia diém va thdi gian nghién ciru

Thoi gian ti€n hanh nghién clru tir thang 2/2024 dén
thang 9/2024 tai Khu Xa tri ky thuat cao, Bénh vién
Ung budu Ha Noi.

2.3. Déi twgng nghién clru

- Tiéu chuén lua chon: cac bénh nhan ung thu va cé
chi dinh xa tri bang may gia t8c. Bénh nhan cé hinh
4nh CT mé phong ré rang, khéng c6 tan xa do vat thé
bang kim loai, cac chudi anh nay déu da dugc cac
bac sivé (contour) du PTV, CTV va céc co quan lanh
xung quanh PTV nhu tim, phéi.

- Tiéu chuan loai trir: cac bénh nhan cé anh cat l&p
vi tinh mé phang khéng ré rang, cé tan xa do vat thé
kim loai. Thé tich cac co quan lanh va PTV, CTV...
khéng xac dinh ro rang.

2.4. C& mau, chon mau
Céng thic tinh ¢& mau:

Z2xpxq
eZ
Trong dé: n la c& mau can thiét; Z twong ing vdi mic
do tin cdy mong mudn (st dung gia tri 1,96 cho do tin
cay 95%); p la udc tinh ti & clia quan thé c6 dac diém
quantam; g =1 - p; e la sai sé bién &y gia tri 0,05.

T& cbng thic trén, lwa chon dugec 20 bénh nhan,
gdbm 10 bénh nhan ung thu vu trai va 10 bénh nhén
ung thu va phai.

2.5. Bién s, ndi dung nghién ciru

Nghién ctru ¢6 10 bién s6 can thu thap bao gobm: D

max’

Dmin’ Dm]ean’ PS%’ D95%’ V95%’ V30GyTim’ V2OGyPh5]’ HTCI’ HI’
voi8biénsodoclaplab ,D_ . D_ D, D,V
meﬁm, Vzoey%.i va 2 bién so6 phu thuéc la HTCI va HI.

Mbibénh nhan sé dugc tién hanh lap 2 ké hoach theo
2 phuong &n trén cung mot chudi anh mé phong:

- 3D-CRT:

Budc 1: Tao hai trudng tiép tuyén véi thanh nguc,
giup han ché lieu vao phdi. Sirdung céc trudng trong
trudng dé kiém soat lieu tdi da t&i PTV.

Budc 2: Tao thém 1 trudng 0° cho phan hach thugng
don, diéu chinh trong s6 phu hgp.

Budc 3: M& rong céac trudng chiéu phu da tao & budc
1 dé ddm béo lidu vao phan hach thugng don.

- 3D-CRT + IMRT:

Budc 1: Tao k& hoach 3D cho phan thanh nguc, vai
hai trudng ti€p tuyén vdi thanh nguc, diéu chinh gia
tri géc collimator theo d6 nghiéng clia thanh nguc dé
giam lidu tGi phoi. Diéu chinh trong sé clia hai trudng
chiéu sao cho liéu V05, 101 phdi khong qua 3%.

Budc 2: Tao k& hoach IMRT cho toan bé thé tich PTV,
c6 phan ligu, sé budi, target volume, referance point
giéng vaGi ké hoach 3D da tao.

Budc 3: S dung 7 truong chiéu, trong doé 2 truong
s& c6 s6 do gbc trung véi 2 trudng chiéu da tao &
budc 1, cac truong con lai sé sir dung cac goc: dbi
véivu phai la 40°, 0°, 290°, 270°, 200°; ddi vd&i vu trai
la 320°, 0°, 70°, 90°, 160°.

Budc 4: Optimize ké hoach IMRT dua trén lieu ké
hoach 3D da tao & budc 1.

2.6. Ky thuat, céng cu va quy trinh thu thap sé liéu
- Céng cu thu thép sé liéu:

Ph&an mém Eclipes 13.0.5: la hé thong lap ké hoach
xa tri dung cho may gia tdc, may xa tri ap sat dugc
phat trién bdi cong ty Varian Medical Systems, hién
nay dang s&r dung haithuattoan tinh lieu PCB va AAA.

May gia t6c Unique hién Bénh vién Ung budu Ha Noi
dang str dung la sdn phdm clia hang Varian. May gia
toéc ¢6 80 la MLC va mot mirc nang lugng photon 6
MV. Méay dugc dua vao st dung tir thang 10/2015,
luén dugc kiém chuén bao tri bao dudng dinh ky. Tl
do dén nay may hoat dong én dinh, vdi hai ky thuat
xa tri da va dang ap dung la xa tri 3D va xa tri IMRT.

Hé thdng kiém chuan ké hoach Delta4 va phan mém
di kem Omnipro: nhiém vu kiém tra k& hoach trudc
khi ti€én hanh xa tri dé ddm b&o do tin cdy va tinh
chinh xac ctia ké hoach theo tiéu chuan DTA (3 mm),
DD (3%), Gamma Index (> 95%).

- Quy trinh thu thap s6 liéu:

Budc 1: Lap ké hoach xa tri cho bénh nhéan theo hai
phuang an: 3D-CRT, két hgp gitra IMRT va 3D-CRT.

Budc 2: Tién hanh so sanh danh gid téng quan vé cac
k& hoach xa 3D-CRT, két hgp gilta IMRT va 3D-CRT
dua trén phan bé liu trén tirng lat cat Ldp vi tinh,
dudng DVH, céac diém liéu cao, lidu PTV nhan dudc,
liéu anh hudng trén co quan lanh, cac chi s6 Hl,
HTCI, dac biét la lidu vao cac phan co quan lanh nhu
phéi, tim ctia bénh nhan.
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Budc 3: Tao ké hoach kiém chuan trén hé théng Delta4.
Tién hanh kiém chuén cac ké hoach va ghinhan sé liéu.

Budc 4: S6 liéu sé |8y truc tiép tir hé thong may tinh
cai dat phan mém chuyén dung va dugc ghi nhén
bang phan mém Excel.

2.7. X ly va phan tich sé liéu

S6 liéu dugc ghi nhan trén phan mém Excel, sau dé
lam sach dir liéu dé loai bo céc sd liéu bat hop Ly.

Phan tich dir liéu bang phuong phap théng ké truc
ti€p trén phan mém Excel.

K&t qua thu duoc tir mbi trudng sé liéu cua toan bd
bénh nhan dai vdi hai loai ké hoach sé dugc thé hién
trén cung mot biéu d6 va bang, giip dé dang so sanh
mot cach truc quan, tao diéu kién dua ra két luan
ngan gon va chinh xac.

2.8. Pao dirc nghién cttu

Trong qua trinh thuc hién, vdi sw dong y va cho phép
cuia bénh nhan, chung t6i chi st dung hinh anh cat
&p vi tinh clia bénh nhan, k& hoach dugc xay dung
cling chi dirng lai & viéc kiém chuan trén thiét bj
kiém tra chat lugng ké hoach. PAm bao khong lam
6 théng tin ca nhan bénh nhéan, hay anh hudng dén
qua trinh va chat lugng diéu tri ctia bénh nhén.

Ky su vat ly y khoa trong qua trinh lap k& hoach diéu
tri b&nh nhan luén dam céac tiéu chi vé lidu chiéu
xa, xay dung ké hoach tot nhat trong kha nang ban
than. Viéc thu thap, phéan tich sé liéu mot cach ti mi,
khach quan, chinh xac sé gép phan khang dinh tinh
hiéu qua va kha thi ctia ky thuét l&p ké hoach két hgp
gitra IMRT va 3D-CRT.

3. KET QUA NGHIEN CUU

V6i gia tri D__ dugc khuyén nghi la < 110% va D___
la 100%, thay dugc gia tri litu D__ va D__ & ca hai
phuong phéap lap k& hoach déu nam trong gia tri cho
phép. Lan lugt & ké hoach 3D-CRT la 110,31% va
100,81%; ké hoach két hgp IMRT va 3D-CRT la 108,52%
va 102,73%. Tuy nhién, tri sé liu D__cla ké hoach chi
strdung phuong phap 3D-CRT ¢ gia tri rat thap, chi dat
13,22%, trong khi do6 k& hoach két hgp dat 83,33%.

Pay la nguyén nhan truc ti€p dan dén chi s6 HI va
HTCI ctia k& hoach 3D-CRT cé gia tri 17,44 va 0,908,
la nhirng gia tri nén dugc xem xét ky cang, trong khi &
ké hoach két hop chila 7,31 va 0,997.

MU la mot don vi clia may gia tdc xa tri, biéu thi lugng
tia xa da dugc may phat ra. Chi s6 MU trung binh cuia
ké hoach két hgp la 897,55, cao gép 1,96 lan gia
tri 456,95 clia ké hoach 3D-CRT, cho thay thoi gian
chiéu xa cuia k& hoach két hop dai hon 1,96 lan.

80

Gamma Index & mét chi s6 kiEm chuén thé hién
do tring khép gitra ké hoach duoc thit k& trén hé
théng phan mém va sé liéu thuc té khi trién khai ké
hoach bang may gia t8c. Chi s6 nay dugc khuyén
nghi = 95% vdi cac ké hoach 3D-CRT va IMRT. Chi s6
Gamma Index trung binh cla hai loai k& hoach l&n
lugt 1a 95,19% vai 3D-CRT va 99,11% vdi két hop.

35
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——V20Ph8i (%) 3D  ——V20 Phdi (%) 3D+IMRT

Bigu dd 1. Gia tr lidu V. t6i phdi
Bi€u d6 1 cho théy lieu V, , t6i phdi & phuong
phéap két hgp cao hon so vdi phuong phap chi dung
3D-CRT. Khoéng c6 ké hoach nao cé thé tich phéi chiu
lieu 20 Gy > 30% téng thé tich phoi.
Gi4 tri trung binh cua liéu phdi tai phuong phap két
hop la 27,77% va ctia phuong phap chi dung 3D-CRT
la 24,09%, chénh léch 3,68%.
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Bigu db 2. Gia tri lidu V, t6i tim
Bi€u dd 2 cho thdy & ca hai phuong phap lap ké
hoach, d&i vdi 10 bénh nhan ung thu vu tréi, thé tich
tim chiu lidu 30 Gy déu khoéng vugt qua 20% va thé
tich tim chiju lieu 30 Gy & ké hoach két hgp sé cao
hon so vdi ké hoach chi sir dung 3D-CRT.

Gia tri trung binh clia k& hoach 3D-CRT la 8,92% va
ké hoach két hop la 13,16%, chénh l&ch giira hai ké
hoach la 4,24%.
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Bi€u d6 3 cho ta thay ty (& thé tich PTV nhan dugc
95% lidu chi dinh ctia k& hoach 3D-CRT la 90,78% va
clia k& hoach két hop 1a 99,65%, chénh léch 8,87%.
Pudng doé thi ciing cho thdy d6 6n dinh cua gia tri thé
tich PTV nhan 95% liéu chi dinh.

4. BAN LUAN

Nguyén nhan cula viéc D, tai ké hoach 3D-CRT qué
thép la do dé dam bao liéu tdi phéi khéng vugt qua
tiéu chuédn cho phép, nén vdi ky thuat nay bac siva
ky su vat ly can thao luan dé théng nhat mét phan
PTV tai vi tri thanh nguc sé khéng nhan dugc day du
lidu. Dieu nay sé dugc khac phuc trong cach két hop
phuong phap IMRT va 3D-CRT.

V@i tiéu chi cu thé uu tién bao vé cac cd quan nguy
cép lan cén, k& hoach 3D-CRT c6 uu thé han khi ap
dung ky thuat Half-Beam. Viéc sir dung hai truong
chiu giup giam thé tich chiu liéu thdp nhung tiém
an nguy co tang thé tich chiu lidu cao, dac biét trong
nhitng trudng hop hach thugng don ndm sau khién
viéc dam bao liéu tdi hach vdi chi mot truong chiéu
0° la v6 cung kho khan. Mot phuong an cé thé bd
sung thém mét trudng chiéu 180° sé khién thé tich
md chiu lieu cao tang nhiéu, nguy co xuat hién tac
dung phu ro rét.

Trong k& hoach két hgp viéc dat hai trudng chiéu
3D-CRT cho phan thanh nguc va téi vu lidu bang cac
truong chiéu IMRT dua trén lieu da dugc chi€u vdi 2
trudng 3D sé gilp viéc kiém soat lidu tdi phdi trong
khi van ddm bao dugc lieu t&i PTV.

Viéc kiém sodt ligu t6i da D__ cling dugc lam t6t
hon khi ap dung thém ky thuat IMRT. Nguyén nhéan
truc ti€p la do viéc do day thanh nguc & cac bénh
nhén khac nhau la khac nhau. Viéc ap dung ky thuat
Half-Beam v&i moét trong hai trugng chiéu 3D phai di
qua phan nach ctia bénh nhan dé téi dugc PTV cling
khién cho viéc kiém soét liéu da cling nhu liéu t8i da
déu sé rat kho khan.

Chénh l&éch ctia MU xuét phat tirviéc ap dung truong
chiéu véi ky thuat IMRT can nhiéu MU hon dé t8i uu
héa phan bé lieu theo cac tiéu chudn dua ra trong ké
hoach két hgp.

K&t qua do dac Gamma Index cho thay hailoai k€ hoach
déu dugc xay dung véi do tin céy cao, liéu tinh toan va
lieu thuc chiéu co sai s6 trong khoang cho phép.

VGi mic dd chénh léch cua lieu chiéu tdi phdi, cé
thé giai thich dugc rang diéu nay do & phuong phap
két hop, chang t6i da s dung cac truong chiéu
khéc cho phan IMRT dé dat dugc liéu tdi phan PTV

tai thanh nguc. Diéu nay khién thé tich liéu thdp cla
phéi sé cao hon so vdGi ké hoach chi tao bdi phuong
phap 3D-CRT. Dé dang nhan thay ké hoach 3D-CRT
c6 kha nang kiém soat lidu t&i phdi tét hon.

Tai chi s6 lieu 30 Gy dén tim, do vi tri clia tim thudng
nam phia trong vong cung thanh nguc, do doé & k&
hoach két hgp, cac truong chi€u cho phan IMRT
dugc dat xung quanh sé khé dam bao dugc lidu thap
tdi tim.

T biéu d6 3, vdi chi sd thé tich PTV nhan 95% ligu chi
dinh dugc khuyén nghi can dat 100%, ké hoach két
hgp thé hién uu thé vugt trdi vdi gia tri dat 99,65% so
V@i 90,78% cuia k& hoach 3D-CRT.

D6 thi ciing thé hién mic do 6n dinh cla thé tich
PTV nhan lieu 95% cao. Vi vdi nhirng hinh dang, vi tri
PTV khéc nhau, k& hoach 3D-CRT sé can diéu chinh
nhiéu hon dé ddm bao thé tich nhan 20 Gy clia phdi
khong vugt qua gia tri khuyén nghi.

5. KET LUAN

Phuaong an két hgp hai ky thuét xa tri 3D-CRT va IMRT
trong diéu tri ung thu va la hoan toan kha thi. Tuy
nhién, phuong an c6 mét nhuge diém la tdng thé tich
mé chiu lieu thap. Vi vay bac si cung ky su vat ly y
khoa can thao luan, théng nhat mét phuong 4n nham
dem lai hiéu qua diéu tri t6t nhat cho bénh nhén.
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