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TOM TAT

Gi6i thiéu: Trong xa tri bo tic ung thu vi,
sir dung ky thuat xa tri diéu bién liéu (IMRT) c6
thuc sy ich loi hon k¥ thuat 3D két hop sir dung
cac trudng chiéu nho Field in Field (3D_FiF) hay
khong va nhém bénh nhan nao nén dugc khuyén
cao st dung k¥ thuat nay dé dat hiéu qua téi uu
trén thé tich dich va giam liéu téi thiéu trén co
quan lanh?

Muc dich: So sanh su phan bé liu giira ky
thuat xa tri 3D_FiF va IMRT trong xa tri b tdc
ung thu v trén cac nhom bénh nhan xa tri bo tdc
sau doan nhil, nhém sau phau thuat tai tao, nhom
sau phau thuét bao tén, nhém bénh nhan c6 cau
trdc gu veo cot séng, nhom c6 xa thém hach va
trong va nhdm xa tri 2 bén thanh nguc.

Phwong phap: So sanh sy phan bé lidu gitra
2 ky thuat xa 3D_FiF va IMRT trong xa tri b
tuc ung thu vu trén 135 bénh nhén tai Bénh vién
Ung Buéu TP. HCM tu 01/01/2019 -
31/12/2019. Liéu xa b tuc la 42,56Gy/ phan liéu
2,66Gy. Biéu do thé tich — liéu duoc st dung dé
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danh gia lidu xa trén thé tich dich va trén co quan
lanh.

Két qua: Ky thuat 3D_FiF va IMRT déu bao
phu 95% lidu Xxa trén 95% thé tich dich trén hau
hét cac phan nhém, ngoai trir nhém gu veo cot
séng. IMRT ciing kiém soat liéu nong tét hon
trén ph&n nhém c¢6 xa tri hach va trong va xa tri
ung thu vi1 2 bén. P ddng nhat lidu va chi sé sat
hop ciing duoc cai thién khi dang IMRT. Tuy
nhién, IMRT khéng giup cai thién liéu trung binh
trén tim (truong hop Xa tri va trai) nhung giup
cai thién lidu trung binh va thé tich nhan liéu
16Gy cua phdi cung bén xa. Thanh nguc mong
va thé tich xa I6n 1a yéu t6 anh huong dén su
phan b lidu.

Két luan: Ky thuat xa 3D_FiF c6 thé tng
dung phd bién cho cac truong hop ung thu va
diéu tri bao ton va cac truong hop xa tri thuong
quy. Ddi voi cac trudng hop bénh nhin ung thu
vl ¢6 cau tric giai phau dic biét nhu g veo cot
séng, can xa thém hach va trong, va bénh nhan
ung thu vii 2 bén nén wu tién s dung IMRT do
k¥ thuat nay c6 wu diém vuot troi trén sy phan b
liu ¢ thé tich dich va bao vé co quan lanh tot
hon so vai 3D_FiF.

SUMMARY
DOSIMETRIC COMPARISON OF 3D
FORWARD-PLANNED AND
INTENSITY-MODULATED
TECHNIQUES FOR ADJUVANT
IRRADIATION IN BREAST CANCER
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Background: For postoperative irradiation
in breast cancer patients, is the use of dose-
modulated radiotherapy (IMRT) technique really
more beneficial than 3D_FiF technique, and
which group of patients should be recommended
to use this technique to optimize the dose
covering target volume and minimize the dose to
organ at risk?

Goal: The purpose of this study is to
compare the dosimetric parameters in IMRT and
3D_FiF plans in 6 subgroups: mastectomy, breast
conservation, breast reconstruction, internal
mammary node irradiation, kyphosis scoliosis
and bilateral breast cancer.

Methods: IMRT and 3D _FiF plans were
generated for 135 selected postmastectomy
breast cancer patients from 1st January 2019 to
31th December 2019 in Ho Chi Minh Oncology
Hospital. The prescribed dose was 42.56Gy at
the rate of 2.66Gy. Dose volume histogram was
evaluated for planning target volume (PTV)
coverage and dose to organs at risk (OARs). All
the dosimetric parameters were compared using
paired students't-test.

Results:

PTV coverage was significantly better in
IMRT in the group of kyphosis scoliosis,
although the 95% of PTV was well covered by
95% of prescribed dose in remaining group by
both the techniques. IMRT also provided better
hotspot control in subgroups with internal
mammary nodes irradiation and bilateral breast
cancer. Homogeneity index and conformity index
were better in IMRT. V16Gy and Dmean of
ipsilateral lung were found to be lesser in IMRT
compared with that in 3D_FiF. However, there
was no significant difference in Dmean of heart
(left side cases) in all the plans by both the
techniques. Thin chest wall and large PTV
volume were factors affecting dose distribution.

Conclusions:
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Adequate target coverage and dose to OARS
was achieved by 3D_FiF techniques in usual
cases and breast cancer conservation irradiation.
However, it can be concluded that IMRT is
recommended for patients with Kkyphosis
scoliosis, patients with internal mammary node
irradiation and bilateral breast cancer because the
better dose distribution in IMRT plans as
compared with that in 3D_FiF plans.

I. M& PAU

Ung thu vu 1a bénh thuong gap ¢ phu nix
trén thé gidi ciing nhu & Viét Nam. Theo
Globocan 2018, wéc tinh ti ¢ méi mac la
55,2/100.000 dan & thé gioi va 31,2/100.000
dan ¢ Viét Nam[28]. Ung thu vu 1a ung thu
hang dau trén nit gidi & TP. H5 Chi Minh voi
xuat d6 chuan theo tudi la 29,8/100.000
dan[1]. Xa trj gitip cai thién séng con toan b
va giam ty I¢ tai phat cho bénh nhan ung thu
vl v6i mic doc tinh chap nhan dugc[2,20].
Ky thuat xa tri diéu bién cuong do chum tia
(IMRT) ra doi da giap han ché duoc lidu xa
trén co quan lanh va cai thién su ddng nhat
liéu trén thé tich dich so v&i ky thuat
3D[31,33,35]. Mot sé tac gia cho thady IMRT
gilp cai thién chi s6 sat hop trén thé tich dich
nhung khong bao vé duoc tim va phdi so voi
ky thuat 3D khi xa toan bo tuyén vi[22,27].
Tuy nhién, liéu ky thuat xa tri IMRT trén
bénh nhan ung thu va c6 thuc su ich lgi hon
ky thuat 3D hay khong va lgi ich trén nhom
bénh nhan nao van la mot an sb. Bé giai dap
cau hoi nay, chung toi thyc hién nghién cuau
nham so sanh sy khac biét vé su phan bé liéu
cua 2 ky thuat trén cac nhom bénh nhéan xa
tri bo tic sau doan nhii, nhdm sau phau thuat
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tai tao, nhém sau phau thuat bao ton, nhom
bénh nhan cé cau tric gu veo cot séng, nhém
c6 xa thém hach va trong va nhém xa tri ung
thu va 2 bén.

Muc tiéu nghién ciru:

1. So sanh sy phan bd lidu trén thé tich
dich va trén co quan lanh gitta ky thuat xa
3D_FiF va IMRT trén cac nhdm bénh nhan
ung thu va duoc Xa tri bd tdc tai Bénh vién
Ung Buéu.

2. X4c dinh nhitng mdi tuong quan gitta
dic diém bénh Iy va cau trdc 16ng nguc cua

bénh nhan véi cac thong sb xa tri cua su
phan b liéu.
II. DOl TUONG VA PHUO'NG PHAP NGHIEN CUU
2.1. Péi twong: Bénh nhan ung thu vi co
chi dinh xa tri bd tac dang dugc diéu tri tai
Bénh vién Ung Budéu TP. HCM tu
01/01/2019 - 31/12/2019.
2.2. Phwong phap: Tién cau mo ta loat
ca véi ¢ mau 135 ca. Qui trinh nghién cau
duoc thuc hién nhu sau:

Panh gia trwdc xa Mo phong Vé thé tich Lap ké~ hoach xa tri
» Thong tin lam sang ) + Co dinh bénh nhan * Co quan lanh trén moi BN:
*Cac yéu cau khi xa tri  (Phiéu ghi + Chup CT mo phong « The tich xa tri *3D qui wdc
nhdn triede xa tri) +IMRT
. Dinh gid ké hoach xa tri
Bio cio két qua Phan tich dirlicu | (1] v thap cic thong so + Phiéu ghi nhdn cdc thing
’ can so sanh 56 xa tri

Biéu dé 1. Qui trinh nghién cru

2.3. Céch thic thu thap sb liéu va
Phuwong phap phén tich s6 liéu

Chung tdi sir dung bang sé liéu dé thu
thap cac dic diém cua bénh nhan va céc
thong s lién quan dén ky thuat xa tri dé so
sanh sy phan bé liéu giira 2 k§ thuat xa:

- Thé tich dich bao gdbm thé tich nguy co
vung budu (thanh nguc, tuyén v téi tao,
tuyén vl bao ton) va nguy co vung hach
(hach nach nhom 1, 2, 3 va hach vu trong).
Cac thong sé lién quan dén thé tich dich:
V95, V100, V107, V110, Dmax, Dmean,
Dmin, CI, HI.

- Cac thong s lién quan dén co quan
lanh: Liéu trung binh va thé tich tim nhan
25Gy (V25Gy), thé tich phoi cing bén xa
nhan 16Gy (V16 Gy), liéu téi da trén va doi
bén.

- Chi s6 dong nhat HI va chi sé sat hop
CI theo huéng dan cia RTOG.

Phép kiém t bét cip dugc st dung dé so
sanh cac thdng sb xa tri gitra 2 ké hoach. Mdi
tuong quan ctia cac yéu td anh huong Ién sy
phan bé liéu duoc xét bang phan tich hoi qui
da bién.
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I1. KET QUA NGHIEN cUU

3.1. Pic diém l1am sang caa dan sé nghién cieu
Bdng 1. Ddc diém |am sang cria dan sé nghién criru

Pic diém 1am sang N =135 %
Do tudi 25— 90
Tudi trung binh 50 + 12
BMI 240+ 44
Khoang cach bé trong - bo ngoai vu (cm) 19,1+24
Phan nhém bénh nhan trong nghién ciru
Xa tri sau phau thuat bao ton 15 11,1
Xa tri sau phau thuat doan nhii 83 61,5
Xa tri sau phau thuat doan nhii - tai tao 22 16,3
Xa tri c6 kém xa hach vi trong 5 3,7
Xa tri truong hop gul veo cot song 4 3,0
Xa tri ung thu va 2 bén 6 4,4

3.2. Sw phan bé lidu trén thé tich dich

Ky thuat 3D_FiF va IMRT déu phu du
95% thé tich dich voi 95% liéu xa chi dinh,
ngoai trir nhém gu veo cot séng 1a nhdm c6
duong liéu 95% khong pha du thé tich dich
khi dung ky thuat 3D_FiF. Ky thuat IMRT
cling chiém wu thé vé d6 dong nhat liéu HI

va do sat hop CI hon so véi 3D_FiF. IMRT
kiém soat nong tot hon 3D FiF trong tat ca
cac phan nhdom. Su dung ky thuat 3D_FiF
khong kiém soat liéu nong tét trén nhém co
xa thém hach v( trong va nhém xa tri 2 bén.
Mic du vay thé tich nhan trén 110% liéu xa &
ca 2 ky thuat déu dudi 1%.

Bdng 2. So sdnh si phan bé liéu trén thé tich dich gida 2 ky thudt

3D FiF IMRT N =135
THE TiCH PiCH Trung binh;t P léch | Trung binh;t P léch D
chuan chuan
PTV_TOTAL_V95 95,45 + 3,22 97,56 + 1,95 < 0,001
PTV_TOTAL_V107 10,56 £ 6,11 5,80 + 4,64 < 0,001
PTV TOTAL V110 0,15+ 0,55 0,07 £ 0,24 0,07
PTV TOTAL Dmean 43,68 + 0,45 43,88 + 0,32 < 0,001
Cl 1,83+0,30 1,23+0,10 < 0,001
HI 0,13+0,05 0,10 £ 0,04 < 0,001
3.3. Sw phan b lidu trén co quan lanh
N 3D_FiF IMRT p
52 541+2711 |515+130 ] 0,11
15 532+161 |524+118 | 0,70
7 591+257 |543+1,74 | 0,19
4 704+199 |6,86+0,64 | 0,84
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Tim Dmean (Xa vii trai)
* Doan nhfl -
Tai tao -
Béo thnotnén budu -
CoxaIMN
® (51 veo
*Xa2bén
* Téng (vl trd) -
Phoi cing hén_V16Gy
4 Doan nhii
Tii tao
Bio tin
* Bio ton + nén budu
Co xa IMN

* Guveo

+ Tfmg
Vit d6i bén_Dmax
4 Doan nhi -
Téi tao -
Bio thn —_—
» Bio thotnén budu
CoxaIMN

* (3 veo

+ Tong -

2 6,000,449 |6,46+1,22 | 0,59
6 6,35+2,30 |6,83+0,67 | 0,56
81 553+2,03 |529+1,34 | 0,05
29,23 + <
83 34,32 £ 4,30 247 0,01
29,27 + <
22 35,17 + 3,99 3,40 0,01
18,60 =
4 20,53 +1,92 245 0,02
22,97 <
11 27,20 + 8,52 6.11 0,01
50,08 + 32,14 +
> 12,89 1,89 0.03
38,70 + 29,13 +
4 12,91 4,84 001
28,48 + <
129 34,18 + 7,07 4,02 0,01
83 309+214 | 7,37 +£2,57 )
’ - & ' - & 0,01
<
22 3,26+2,00 |701+1,61 0,01
4 211+102 | 449+3,06 | 0,04
11 483+328 |792+320 0,01
5 18,35+ 14,11 | 8,57+ 0,93 | 0,02
22,00 +
4 23,06 + 19,27 17.97 0,71
<
129 4,46+6,29 | 7,77+4,50 0,01

Biéu do 2. So sanh s phan bé liéu giira 2 ki thudt trén co quan lanh

Liéu gioi han trén tim: K§ thuat IMRT va
3D FiF déu khéng ché tét liéu trung binh
trén tim khi xa vi bén trai va dat tiéu chuan
thip hon 20% liéu xa chi dinh. Tuy vay sir
dung k¥ thuat IMRT giGp 1am giam thé tich
tim nhan liéu 25Gy so véi 3D_FiF.

Liéu gioi han trén phdi: Cac chi sb liéu
trung binh va V16Gy trén phoi cing bén xa
trén ké hoach IMRT déu thip hon so véi
3D_FiF. Thé tich phoi nhan liéu thap 4Gy
trén ké hoach 3D_FiF thap hon so voi IMRT
khi tinh trén phdi cing bén xa l3n d6i bén xa.
Riéng nhom xa tri thanh nguc va hé hach 2
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bén, liéu & phdi khong khac biét gitra 2 ky
thuat.

Liéu giéi han trén va ddi bén: Ky thuat
3D_FiF t6t hon IMRT trong bao vé tuyén v
dbi bén xa. Liéu tdi da va d6i bén trén ké
hoach 3D_FiF thap hon IMRT ngoai trir
nhom xa hach vi trong va nhdm gu veo sot
song.

3.4. V& cé4c yéu té anh hwong Ién sy
phan bo liéu

Doi véi thé tich dich: Nghién cau cho
thay thanh nguc cang mong thi V95 va chi s6
HI cang kém. Thé tich hach ving
(PTVn_Lx) va thé tich xa toan bo
(PTV _total) cang Ién thi V95 va chi so HI
cang kém khi dung 3D _FiF. IMRT c6 thé
khic phuc dugc han ché nay.

Dbi voi co quan lanh: Thé tich PTV_total
cang I6n thi liéu trung binh trén tim cang
cao.

IV. BAN LUAN

Nghién ctu cho thay V95 & ca 2 ky thuat
déu trén 95%, dat duoc tiéu chi toi uu khi xét
liu xa. Khi phan tich trén ting nhoém nho,
nhém ung thu va 2 bén va nhém gu veo cot
séng co su chénh léch V95 kha cao, trén 7%,
trong khi cac phan nhom con lai nhu nhom
Xa sau phau thuat bao ton/ tai tao/ doan nhi
va nhom c6 xa thém hach va trong muc
chénh lénh dudi 2,5%. Su khac biét vé kha
nang phu du thé tich dich gitra 2 ky thuat la
do 3 yéu t6 chinh: cau trc cua thé tich dich,
d6 16n thé tich dich va cau trdc giai phau caa
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long nguc. Trong nghién ciu nay, nhoém bao
ton c6 V95 khdng khéc biét giira 2 ki thuit.
Két qua nay ciing twong ty cac nghién cau
khéc trén thé gi6i[10,13,16]. Trong khi do,
ung thu va 2 bén co thé tich xa I6n 1a thach
thirc 16n khi 1ap ké hoach xa tri, k§ thuat 3D
truyén thong khé dam bao du lidu vao thé
tich dich va han ché tdt liéu co quan lanh.
Céac ky thuat hién dai hon nhu IMRT hoac
VMAT phét trién véi hy vong két qua xa ung
thu va 2 bén duoc tét hon. Két qua nghién
ctiu cho thay IMRT da gitp cai thién thé tich
nhan 95% liéu, trong tu két qua cua Chia va
cong su[12]. Mot phan nhom khac co duong
liéu V95 khong phu du thé tich xa (89,45 *
8,59%) la nhom bénh nhan gu veo cot séng.
Cau tric giai phau dac biét cua xuong sdng
dan dén thanh nguc 2 bén khong can xing
gay kho khin cho viéc 1ap ké hoach xa tri.
IMRT gilp cai thién chi s6 nay 1én dén 97,35
+ 2,49% va van dam bao liéu trén co quan
lanh.

Bién chung trén tim mach xuét hién sau
10 nam diéu tri, gop phan lam ting nguy co
te vong do bénh ly tim mach 1én dén
30%[3,11] va thudng xuét hién trong nhiing
truong hop Xa vu trai[4,6,8]. Khi xét vé su
phan bé liéu trén tim, chi sé quan trong nhat
la phan lidu xa, lidu téi da, va lidu trung
binh[3,5,7,10]. Darby va cong su khao sat
thiy mdi twong quan thuan giita bién ¢ bénh
mach vanh va liéu trung binh trén tim, cu
mdi 1Gy liéu trung binh tim ting tuong @ng
Vi ting 7,4% nguy co cac bién cd lién quan
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dén mach vanh, bit chap liéu téi thiéu trén
tim Ia bao nhiéu[19]. Nghién ctu khéac cho
thdy lidu tim trung binh duéi 5Gy s& khdng
phat hi¢n nhitng anh huong Iam sang Ién
tim[17] va téc gia Gagliardi khao sat thay
liu tim trén 30Gy méi giy doc tinh tim
mach[21]. Trong nghién cutu cua chdng toi
licu trung binh trén tim khi xa bang IMRT
van thap hon so v6i 3D_FiF nhung khong ¢
¥ nghia. Thé tich tim nhan liéu thap (V20%)
gitra 2 k¥ thuat ciing khéng khac biét. Trai
lai, thé tich tim nhan liéu cao (V25Gy) khi
dung ky thuat IMRT thap hon so v6i 3D_FiF
(5,64 + 2,45% vs 9,02 + 4,35%). C4c yéu t6
c6 thé lam tang lidu tim bao gom: Xa ting
cuong thém vao nén budu, cd xa vao ving
hach v trong va xa tri 2 bén. Xa vao toan bo
cac nhom hach néach va hach v trong c6 thé
lam ting liéu Dmax cua tim 1&n 7 - 10%][25].
Thé tich tim bi xa c6 thé tang thém 13.8% &
nhitng bénh nhan ung thu va trai cé xa thém
vao hach vu trong[14].

Viém phoi do xa chiém khoang 1 — 5%
trén bénh nhan ung thu vt mac du phai 1a co
quan dugc wu tién bao ve[9]. Thé tich phoi
nhan 40% liéu xa (V20Gy ddi voi xa phan
lieu chuan 2Gy hoic V16Gy d6i véi xa phan
liu 2,66Gy) la chi s6 quan trong nhat tién
doan nguy co viém phdi do xa. Néu chi sé
nay dudi 30% s& it xuat hién viém phoi co
triéu ching[26]. Liéu phéi trung binh ciing 1a
yéu té tién doan cho viém phdi do xa, néu
lidu trung binh trén phdi cing bén xa tri 16n
hon 20,5Gy sé& c6 nguy co viém phoi[18]. Co

nhiéu ky thuat dé giam liéu vao phoi bao
gom dung 2 truong chiéu tiép tuyén vao
thanh nguc, cac ky thuat méi nhu IMRT, tia
proton, Xa tri ¢6 phdi hop hit sau nin tho, xa
tri nam sip hoic nghiéng[32]. Nghién ciau
cta ching toi cho thiy IMRT bao vé thé tich
phdi nhan lidu cao tét hon so véi 3D_FiF.
Két qua nghién ctru ciing tuong ddng véi mot
sb nghién cau khéac trén thé gioi[24,34]. Thé
tich phdi nhan 40% lidu xa (V16Gy) khi xa
IMRT dao dong tur 18,60 — 32,14% tuy theo
phan nhom, trong khi thé tich nay & ké hoach
3D _FiF la 20,53 - 50,08%.

Vai nghién ctu cho thidy IMRT c6 thé
lam tang ti 1€ ung thu va thir phét[4,23]. Ti 1€
ung thu v doi bén do xa ngay cang giam,
khoang 1%[29]. Céc yéu té c6 thé 1am ting
lidu trén va dbi bén bao gom: xa thém hach
vl trong, Xa tang cuong thém vao nén budu,
cach vé thé tich tuyén v, khoang cach tuyén
v va dudng gitra xwong ¢ quéa ngan. Trong
nghién cau nay, ky thuat 3D_FiF bao vé¢
tuyén vi d6i bén tt hon IMRT trén cac phan
nhom, ngoai tro phdn nhom co xa hach va
trong.

Theo y vin yéu t6 anh huong xau dén
phan b liéu l1a khoang cach bo trong — bd
ngoai tuyén vi va kich thudc tuyén vi. Do
dong nhat liéu s& kém trén thé tich tuyén vi
I6n, gay ra cac tac dung phu nhu dau va va
anh huong dén tham my[5,30]. Két qua
nghién ctu caa ching toi cho thiy khoang
cach bo trong — bd ngoai tuyén va, BMI va
kich thudc tuyén va déu khdng anh huong
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dén chi s6 dong nhat lidu. Trong khi do, kich
thudc cua thanh nguc can xa c6 méi tuong
quan nghich véi chi sb HI trén ca ké hoach
IMRT 13n 3D FiF. Kich thuéc thanh nguc
cang nhé thi cang anh huéng xau dén chi sé
HI. Néu thanh nguc qua mong sé dan dén
thiéu liu trén bé mat da, gay kho khin cho
viéc 1ap ké hoach xa tri bang ky thuat Field
in Field va qua trinh t6i uu hoa liéu trong k§
thuat IMRT. Ngoai ra, két qua khao sat cho
thay cac yéu t6 BMI, khoang cach tuyén v,
kich thudc tuyén va va do 16n ving hach
dugc xa déu khdng anh huong dén lidu tim
trung binh va thé tich phéi nhan liéu V16Gy.
Tuy nhién thé tich PTV total cang Ion thi
liéu trung binh trén tim cang cao trén ca 2 ky
thuat.

V. KET LUAN

Qua nghién ciu nay ching toi kién nghi
cac trudng hop bénh nhan ung thu vi c¢6 cau
trdc giai phau dac biét nhu gu veo cot song,
can xa thém hach v trong, va bénh nhan ung
thu vl 2 bén nén wu tién st dung IMRT do
ky thuat nay c6 wu diém vuot troi trén su
phan bé liéu ¢ thé tich dich va bao vé co
quan lanh tét hon so véi 3D_FiF. Bdi véi cac
truong hop ung thu va diéu tri bao tén va cac
truong hop xa tri thuong quy con lai, ky
thuat 3D_FiF va IMRT déu co thé duogc sir
dung, do it khac biét trong sy phan b liéu
xa. Tuy nhién, néu ky thuat 3D_FiF khéng
thoa duoc cac tidu chi vé liéu xa tai thé tich

nguy co cua budu, cua hach, hoac tai cac co
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quan lanh, nén chuyén sang IMRT, do c6 thé
Ia mot lua chon phu hop hon.
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