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TOM TAT

Muc dich ctia xa tri ngoai la duwa mét liéu xa duoc chi dinh truée vao thé tich dich, déng thoi gidm thiéu
lidu xa téi da vao céc co quan lanh. Xa trj doi héi sy chinh xac trong sudt qua trinh tir mé phéng dén Iap
ké hoach va tién hanh xa tri. Xa trj truc ndo tiy (CSI - Cranial Spinal Irradiation) la mét ky thuat xa tri phirc
tap, do thé tich diéu tri Ién va gici han vé kich thuéc truong chiéu clia méy gia tée, cén st dung nhiéu tam
va ghép ndi céc trurong chidu vao ndo va tay. Viéc ghép ndi trirong chidu phai ddm béo chinh xéac cao, sai
s6 d&t bénh trong lic xa tri d4n dén nguy co chéng truong chiéu dan dén qua liéu dung nap vao co quan
lanh va nguy co tai phat do thiéu liéu vao thé tich dich. Céc ky thuét xa tri m&i trong xa tri truc néo tdy giup
t6i tru hoa liéu vao thé tich xa va bdo vé tét hon co quan lanh, cang doi héi dé chinh xac cao khi dat bénh.

Sau day, chuing téi duwa ra quy trinh dat bénh xa tri truc nédo tdy véi tw thé ndm ngtra, bang ky thuét diéu
bién thé tich theo cung tron (VMAT - Volumetric Modulated Arc Therapy) thuc hién tai may TrueBeam -
Bénh vién Ung Buéu TP.H6 Chi Minh.

Twr khoéa: xa tri truc nao tay, csi, vmat quy trinh dét bénh, tw thé nim ngua.

ABSTRACT
VMAT - CST PROCESS AT THE TRUEBEAM MACHINE
IN HO CHI MINH CITY CANCER HOSPITAL
Le Anh Phuong’, Nguyen Van Hanh", To Thanh Tong’

The purpose of external beam radiation therapy is to precisely deliver a specified dose into target
volumes, while minimizing radiation dose to at-risk organs (OARs). Radiation therapy requires precision
throughout entire process from simulation to planning and administering radiation therapy. Cranial Spinal
Irradiation (CSl) is a complex technique, due to the large target volumes and the limited field-size of the
accelerator machine, requiring multiple isocenters and coupling fields. The irradiation field coupling must be
highly accurate. Setup errors lead to field-overlaping resulting in OARs overdose and recurrence risk due
to underdose to target volumes. New radiation techniques which help highly optimizing radiation dose to
the target volumes and better protecting organs at risk, even require more accuracy in setting up process.

Here, we introduce the patient setting up procedure using for VMAT- CSI process at the TrueBeam
machine in Ho Chi Minh City Cancer Hospital.

1 Bénh vién Ung buéu Thanh phd Hé Chi - Ngay nhan bai (Received): 1/10/2020; Ngay phén bién (Revised): 06/10/ 2020;
Minh - Ngay dang bai (Accepted): 04 /12 /2020

- Nguoi phan hdi (Corresponding author): Nguyén Vin Hanh

- Email: nvhanh982@gmail.com; PT: 0937 740 400

78 Tap Chi Y Hoc LAm Sang - S 65/2020



Bénh vién Trung wong Hué

I. PAT VAN PE

Xa tri 1a mot mo thirc quan trong cung véi phau
thuat va hoa trj trong didu tri bénh 1y ung thu. Xa tri dat
hiéu qué cao khi dam béao duoc liéu xa chi dinh vao thé
tich dich (CTV - Clinical Target Volume) dong thoi
giam liéu xa t6i da vao co quan lanh. D& dam béo hiéu
qua, xa tri doi hoi sy chinh xac trong sudt quy trinh tr
md phong dén 1ap ké hoach va tién hanh xa tri. Trong
d6 dat bénh 1a khau rat quan trong dé hién thuc hoa ké
hoach diéu tri da duoc 1ap ra cho bénh nhan. Ky thuat
xa tri cang cao, ké hoach diéu tri cang phuc tap cang
doi hoi su chinh x4c gan nhu tuyét ddi.

Xa tri truc n3o tay (CSI - Cranial Spinal
Irradiation) 1a mot trong nhiing k¥ thuat phtc tap
nhét ctia xa tri. Muc tiéu xa trj truc ndo tuy la dua dua
lidu xa vao toan bo khoang dudi nhén, lidu xa thay
d6i tiiy mat bénh 1y, giai doan bénh va yéu td nguy
co. Dat bénh xa tri truc ndo tuy vira doi hoi su chinh
xac cao, vira doi hoi khéng mét qua nhidu thoi gian
dé d¢am bao duoc yéu cau cong viéc hang ngay va
gitip cho nguoi bénh thoai mai, tranh nam lau.

Sau day, chung t6i dua ra quy trinh dat bénh xa tri
truc ndo tiy véi tu thé nim ngira, bing ky thuat diéu
bién thé tich theo cung tron (VMAT - Volummetric
Modulated Arc Therapy) thyc hién tai may TrueBeam
- Bénh vién Ung Bu6u TP. H5 Chi Minh.

I TONG QUAN XA TRITRUC NAO TUY (CSI)

Thé tich dich cua xa tri truc ndo tay gém toan
bd truc than kinh trung wong bao gdm toan b
ndo va éng tiy. Puoc dung dé diéu tri cac bénh
1y ¢6 nguy co gieo ric truc than kinh trung uong,
vi du budu nguyén bao tuy, budu tuyén tung. ..
(Hinh 1).

Xa tri truc ndo tiiy bang k¥ thuat truyén thong
2D va 3D-CRT st dung 2 trudong chiéu dbi
song song phu toan b ndo va tuy cd, két hop
mot trudng chiéu phia lung cho toan bo bng tuy,
truong chiéu phia lung co thé tach doi tuy chiéu
dai cia bénh nhan (Hinh 2). Sy kho khin vé ky
thuat cua xa tri truc ndo tuy dén tir nhiéu budc,
c6 dinh bénh nhan (dac biét tré em) ¢ tu thé nim
sép, doi1 hoi sy hop tac ciia bénh nhéan; thé tich xa
tri 16n véi nhiéu co quan quy ké can; tinh todn
rap ndi cac truong chiéu; dic biét 1a khau dat
bénh can chinh xic cao. Thyc nghiém thiy vai
su chong lap truong chiéu 5mm véi chim photon
4mv s& lam ting 30-40% liéu tai diém chong gay
qua liéu dung nap tai doan tay bi chdong lidu, nhét

1a khi lidu chi dinh vao truc ndo tuy cang cao
(Hinh 3).

Hinh I: Tén thirong gieo rdc trong ndo va doc ong song.
(Nguon: Tham khdo Internet trang web Virtualstudet.com)
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Hinh 2: Xa tri truc ndo tity véi ky thudt 2D ding hai truong chiéu song song cho ndo va hai trieong chiéu

viing lieng cho ong tiy. (Nguon: Basic Radiation Oncology, 1 ed, Springer 2010).

Hinh 3: Ké hoach ¢6 chi dinh liéu 39,4Gy vao truc ndo tiy. Khi sai léch dit bénh la 4mm, liéu tai dogn
tuy bi chong la 50,5Gy va cé ving >45Gy ldn vdo trong ong tiiy.
(Nguon: Hinh ldp ké hoach diéu tri tai Bénh Vién Ung Budéu TP.HCM)
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Theo thoi gian, nhimng k¥ thuét xa tri mdi nhu xa tri diéu bién liéu (IMRT), xa tri diéu bién thé tich cung

tron (VMAT), Tomotherapy, xa tri bang tia Proton. .. gitp dat lidu t6t hon vao truc ndo tay, giam ving néng,

kiém soat lidu tdt hon vao co quan lanh (thay tinh thé, tuyén giap, tim, phéi, thuc quan, da day, gan, than,

budng trimg, tinh hoan), va xa tri v&i tu thé nim ngra gitp cho ngudi bénh thoai méi, dé chiu hon (Hinh 4).

Photons - 3D Photons — IMRT

Photons — VMAT Photons—Tomo Protons-PBS

X Hinh 4: Céc budc tién trong xq tri truc ndo tuy
(Nguon: Enrica Seravalli va cs, 2018, “Dosimetric comparison of five different techniques for
craniospinal irradiation across 15 European centers”)

III. XA TRI TRUC NAO TUY BANG KY
THUAT VMAT TU THE NAM NGUA

Uu diém cua k¥ thuat xa tri diéu bién thé tich
theo cung tron (VMAT) dbi véi xa trj truc ndo tiy la
cho ké hoach c¢6 liéu pht hop cao, t6i uu hoa bang
lap ké hoach nghich dao, thoi gian xa tri giam so véi
k§y thuat IMRT. Bénh nhan c6 thé nim ngtra, d& chiu
va thoai mai hon so voi nam sip.

Quy trinh xa tri bao gdom cac bwéc sau

- C6 dinh bénh nhan va chyp CT mé phong

- X4c dinh thé tich xa

- Lap ké hoach xa tri va QA ké hoach

- Pit bénh kiém tra trudng chiéu va tién hanh
xa tri

1. Mo phéng

Bénh nhan duoc mé phong véi tu thé nim ngura,
dau huéng than may, hai tay doc than, ¢ dinh bang
tai hoi (vac-lok bag) va mit na dau cd vai. Chup
CT mé phong khong can quang véi do day lat cat

2,5 mm cho vung ndo va 5,0mm do6i vi cdt song.
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Danh diu vi tri cac ddu mdc trén mit na, tai hoi va
ngudi bénh nhan bao gdm 3 cip dau xim gom 1 ddu
& dudng gitra va 2 déu tam bén.

2. Xac dinh thé tich xa va co quan lanh

Thé tich xa tri lam sang CTV bao gém: toan bd
ndo, mang nao va khoang dudi nhén, va cac co quan
lanh 1an can. Thé tich 1ap ké hoach diéu trj PTV =
CTV Nao +0,3—0,5cm va CTV Tuay + 0,5 — 0,7mm
(Hinh 5).

Hinh 5: Xac dinh thé tich xa tri
(Nguén.’ Hinh lap ké hoach diéu tri tai Bénh Vién
Ung Buou TPHCM)
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3. Lap ké hoach diéu tri va kiém tra chit lwrgng (QA)

K thuat VMAT str dung 2 - 3 cung tron cho thé tich ndo, tiy nguc va tay thit lung, cac cung xa tiép ndi
v6i nhau & cac ving tiép ndi (Gap), ¢6 thé c6 tir 1 dén 2 ving tiép nbi tiry chiéu dai ciia bénh nhéan (Hinh 6, 7).

Sau khi c¢6 da lap ké hoach, k¥ su vat 1y tién hanh kiém tra chat lugng dé tién hanh xa tri (Hinh 8).

Hinh 6: Xa truc ndo tuy bang ky thudgt VMAT 3 tam vdi tu thé nam ngira.
(Nguon: Hinh ldp ké hoach diéu tri tai Bénh Vién Ung Buou TPHCM)
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Hinh 7: Duong biéu g’ié?z liéu theo thé tich (DVH) cua ké hoach VMAT.
(Nguon: Hinh ldp ké hoach diéu tri tai Bénh Vién Ung Buou TPHCM)
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. Hinh 8: 04 ké hoach xa tri truc ndo tuy.
(Nguon: Tham khao Internet PEI Cancer Treatment Center)

IV. QUY TRINH PAT BENH VA KIEM TRA HINH ANH
So dd quy trinh dit bénh CSI

Kiém tra -3
hinh anh : : Tieén hanh
xa tr1

bit bénh dya theo template mo6 phong, canh chinh bénh nhan va doi ban theo cac chiéu x, y, z dua vao

Report (Hinh 9, 10).
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Sai léch cho phép ctia mdi chiéu phy thudc vao
PTV dung lap ké hoach xa tri va ké hoach xa trj.
Tai Bv Ung Budu, ching t6i sit dung PTV = CTV
+ 0,3cm cho vung ndo va PTV = CTV + 0,5¢cm cho
ving ¢t séng dbi voi bénh nhi. K& hoach di 1ap
ctia k¥ su cho phép sai s6 theo chiéu longitude nho
hon 0,4cm dé khong qua ngudng dung nap tiy. Do
d6, qua trinh dit bénh can dam bao sai s cac chiéu:
Vertical (Y), Longitude (Z), Lateral (X) khong qua
0,3cm; Rotation, Pitch, Roll khong qua 2°.

Chup kiém tra mdi ving bang cp hinh anh kV-
kV & goc 0° va 90° theo thur ty: tm ndo, tdm nguc
va tam thét lung (Hinh 11); sau d6 ghi nhén sai s6
mdi viing vao bang sai s6 (Hinh 12). Do sai s6 duoc
ghi nhan 12 gi4 tri ctia timg ving co thé riéng biét va
apply ban sé& lam thay ddi sai s6 clia ca ngudi bénh
nhan, chung t6i thyc hién diéu chinh nguoi bénh
nhan khi can thiét chir khong phai diéu chinh ban.
Chup lai kV — kV kiém tra néu c6 diéu chinh ngudi
bénh nhén, ghi nhan thong s sau diéu chinh ngudi.

Tiép tuc chup Conebeam CT (CBCT) hai ving
giao nhau cua cac truong chiéu (Gap 1 ¢ ving ¢6 va

Truong chiéu nao:

Gap 2 & vung thit lung), ghi nhén sai sé khi c6 ba
chiéu xoay va khi chi c¢6 cac chiéu thang (Hinh 13).

Tim xu hudng sai I¢ch cia 6 chiéu: x, y, z varoll,
pitch, rotation trong qua trinh dit bénh. Quyét dinh
doi ban néu céc chidu di 1éch theo mot xu hudng va
ap dung murc d6 diéu chinh d6 cho mdi truong chiéu.

Fralcts of isozenter; Feeld | Fiald L1 Feld 1.2 AD LS9 CBCT
Covpal o il i g
Srfy [rom) -1 ]
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Truong chiéu nguc:
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Fisits of isocenier Field 2 Fiald 2.1 AD L9 CBCT
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e
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Truong chiéu thét lung:

Frzis of mOCenie” Fiekd 3 Fasld 3.1 AD L8O CBCT
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Hinh 9: Template dat b¢nh va thong $6 doi ban xa theo ké hoach.
(Nguon: Hinh ldp ké hoach diéu tri tai Bénh Vién Ung Buou TP.HCM)

. Hinh 10: Dat bénh nhan tai may Truebeam
(Nguon: Hinh diéu tri thuc té tai Bénh Viéen Ung Buou TP.HCM)
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Hinh 11: Hinh anh chup kV-kaiém tra sai s6 ving ndo, nguec, thdt ling.
(Nguon: Hinh diéu tri thuc té tai Bénh Vién Ung Buéu TP.HCM)
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Date Dvri ban

Fx No. dy kién z Vertical Lateral Long Rotation Fitch Roll

kY MAO
z = [ oo

CBCT GAP L x,_,-"' ’ - A e p (’_,_r*
+4.0 em Hf_’_,_r’ ,»""/ ,/'/ rf’_,,f’f} // J//

KV UPPER
z=-17T ecm

o .-/. /z.’ ~
CBCT GAP 2 - e / ’_’_,_x’ /_,_,/ P
+7.0 cm d - e
e f/ - / ~

KV LOWER
z= -3 cm

APPY BAN

THONG 50 BAN XA - -

Hinh 13: Bang ghi nhdn sai sé ddt bénh moi ngay.

L ] d lL

CT_Mew3023020 h-_“cr_j_i. - jgn!’m B39 AM

Hinh CBCT ving dau c6 ) Hinh CBCT toan than
. Hinh_14: Hinh chup kiém tra bang CBCT.
(Nguon: Hinh diéu tri thuc té tai Bénh Viéen Ung Buou TPHCM va
tham khao PEI Cancer Treatment Center)
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Vi du vé sai sb ctia 2 ngay dat bénh va quyét dinh doi ban xa:

Ngay 01 Vertical (y) | Long (z) | Lateral (x) | Rotation Pitch Roll
kV Nao
+0.03 -0.01 -0.09 0° 0° 0°
z=0cm
0.00 -0.05 -0.07 0° 0° 0°
CBCT GAP 1
+0.04 -0.09 -0.05 -0.4° -0.6° -0.6°
KV Thit lung
0.00 0.00 -0.07 0° 0° 0°
(z=-17cm)
+0.03 +0.08 -0.08 0° 0° 0°
CBCT GAP2
+0.03 +0.05 -0.04 +0.9° -1.2° 0°
kV Nguc
0.00 -0.08 -0.02 0° 0° 0°
(z=-38cm)

Trong ngay 1, sai s cac chiéu x, y, z ctia cac ving chup déu <0,3cm, nam trong gidi han cho phép. Quyét

dinh khong diéu chinh ban xa sau khi khép hinh anh va tién hanh xa tri v6i thong s6 ban nhu luc dit bénh.

Ngay 02 Vertical (y) | Long (z) | Lateral (x) | Rotation Pitch Roll
kV Nao
+0.03 -0.10 +0.01 0° 0° 0°
z=0cm
-0.02 -0.08 -0.07 0° 0° 0°
CBCT GAP 1
-0.03 -0.17 -0.10 +0.2° -1.3° +0.5°
KV That lung
0.04 0.00 -0.18 0° 0° 0°
(z=-17cm)
+0.06 -0.03 -0.08 0° 0° 0°
CBCT GAP2
+0.13 +0.05 -0.04 +1.7° -1.2° +1.4°
kV Nguc
0.00 -0.08 -0.07 0° 0° 0°
(z=-38cm)

Trong ngdy 2, nhan thay sai s6 chiéu vertical (y)
1a rat thap, chiéu long (z) sai s6 16n nhat 1a -0.1,
chiéu lateral (x) sai s6 16n nhat 13 -0.18 va cac chiéu
c6 cung xu hudng sai 1éch, chung to6i doi ban theo
thong $6: y=0, z=-0.1, x=-0.1cm va tién hanh xa tri.

Chung t61 ghi nhan thoi gian dat bénh va xa tri
cho mdt truong hop xa tri truc ndo tuy tu 45 phut
dén 60 phat mdi ngay. Ngudi bénh thoai méai hon

voi tu thé nam nglra so voi tu thé nam sap.

IV. KET LUAN
K¥ thuat xa tri toan ndo tiy la k¥ thuat xa tri
phtc tap, do thé tich diéu tri 16n va gioi han vé

kich thudc truong chiéu ctia may gia toc, can su
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dung 2-3 tam dé thuc hién ghép truong chiéu nio
va truong chiéu tily. Viéc ghép trudong chiéu phai
dam bao chinh xac dé dat sy déng nhét lidu trén
toan bo thé tich diéu trj PTV. Cac sai sé do thiét
bi hodc dat bénh s& dan dén nguy co chong truong
chiéu dan dén qué lidu dung nap hodc thiéu lidu
va c6 nguy co tai phat. Cung véi cac k¥ thuat moi
gitip t6i wru hoa lidu vao thé tich xa va bao vé tét
hon co quan lanh, cang doi hoi do chinh xac cang
cao khi dit bénh. Do d6, hiéu va nim rd quy trinh
dat bénh giup dat muc tiéu diéu tri déng thoi giam
thoi gian dat bénh dé nguoi bénh c¢d tam ly thoai
mai hon va giam 4p luyc vé sé lwong bénh nhén,

nhat la doi véi cac trung tam xa tri 16n.
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