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TOM TAT

Nghién ctru (ng dung nguyén ly ky thuét chiéu_cht]m tia electron dé xa tri vao hé théng hach trong ung
thw ving déu c6 tai Trung tdém Ung Bu6u Bénh vién Trung wong Hué. Két qua Iap ké hoach va xa trj cho
théy ky thuét nay c6 wu diém: bao dam dat liéu d kién tai thé tich bia trong khi gidm thiéu liéu cho t& chuirc
lanh xung quanh, bén canh dé con rat ngén thoi gian chiéu xa.

Tir khéa: Chiéy chum tia electron

ABSTRACT

APPLYING ELECTRON BEAM BOOST FOR LYMPHO NODES
IN HEAD AND NECK CANCER
Le Trong Hung', Pham Nguyen Tu,ong’, Phan Canh Duy’,
Nguyen Van Thanh', Nguyen Huu Minh Tuan', Phan Thi Kim Xuan'et al

A study of applying the principles of electron beam technique in boosting for lympho nodes in head and
neck cancers at Oncology Center of Hue Central Hospital. Treatment planning and radiotherapy outcome
shows that this technique get many advantages: ensuring to deliver prescribed dose optimally to target
volume while minimizing dose to surrounding normal tissues; shortening delivering time.
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I. DAT VAN BE

Muc dich cua xa tri ung th 1a phan phat mot liéu
xa dugc chi dinh vao thé tich bia ddng thdi giam
thiéu liu chiéu dén mo lanh xung quanh. Trong
nhitng thap nién qua, nhiéu ky thuat méi da duoc
phat trién va mg dung nhim khéng ngirng ning cao
chét lugng va higu qua cta xa tri. Uu thé cia ky
thudt nay cang dugc tin dung ti da véi cac thiét bi
xa tri va hé théng lap ké hoach tién tién. Tuy nhién

khéng phai co s diéu tri nao ciing dat dugc didu d6.

Trén co s¢ may xa tri gia téc da ning va phan
mém 1ap ké hoach hién c6 tai Trung tim Ung bu6u
Bénh vién Trung wong Hué, ching t6i lya chon va
ap dung k¥ thuét nang liéu hach ving cho ung thu
dau cb véi muc dich phan phat mét lidu chi dich vao
thé tich diéu tri ddng thdi giam liéu vao céc tb chirc
lanh xung quanh. Dé tai nay dwoc thuc hién nham
muc tiéu:
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Ung dung kij thudt chiéu chim tia electron nédng liéu vao hé thong hach...

Khao sit va dénh gid wu diém cia ké hoach
chiéu chiim electron so véi ké hoach chiéu cham tia
photon xa tri ung thr dau cd.

- Ddc tinh clia chum tia photon khi dat gi4 tri cuc
dai rdi giam xubng tir tir, nén td chirc mé & siu cling

chiu 1 lidu xa tuong dbi cao.

- Déc tinh cta chum tia electron khi dat gia tri
cuc dai roi giam xuéng rat nhanh, nén khi di vao
sdu bén trong co thé bénh nhan thi lidu xa tai d6 con
lai rat thép.
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II. POI TUQNG, VAT LIEU VA PHUONG
PHAP

2.1. Péi twong

- Bao gdm céc bénh nhan ung thr dau cb diéu
tri tai Trung tdm Ung buéu Bénh vién Trung wong
Hué. Bénh nhan da két thic ké hoach xa dot 1 (45
Gy tai u va tai hach viing cd), tiép tuc tién hanh ké
hoach xa trj dot 2 dé ning lidu 1én dén 70Gy theo
chi dinh.

- Tiéu chuén lva chon: Bénh nhén c6 hach vung.

2.2. Vit liéu nghién citu

- My xa trj gia tSc tuyén tinh ELEKTA Precise
va phin mém 1ap ké hoach diéu tri Presise Plan.

- Mit na nhiét plastic c6 dinh diu bénh nhan.

- Chi che chan,

- X6p dé 1am khuon.

- B§ dung cu kéo vai.

2.3. Phwong phap nghién ciru

Nghién ctru ca bénh (case-study): Trong khuén
khé béo cdo nay, chiing t6i chon mét truomg hop
ung thu vom hong lam Vi du minh hoa cho k¥ thuit.
Bénh nhan sau khi két thic liéu trinh xa tri dot 1 s€
duge tién hanh 13p 2 ké hoach xa tri (A va B) vao hé
thdng hach ¢b va so sanh két qua vd&i nhau:

+Ké hoach A: Xa tri bﬁng chiim tia electron gdm
2 trudng chiéu ddi xtng véi than may 90° va 270°.

+ Ké hoach B: Xa trj bf?mg chum tia photon gém
2 trudng chiéu ddi xtng véi than méy 0° va 180°.

Trong qué trinh 1ap ké hoach phai dam bao dat
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lidu lwong t6i wu tai thé tich khdi u, va hach ddng
thoi giam lidu chiéu céc t§ chirc lanh xung quanh.
Dé danh gia truong chiéu c6 bao trim hét thé tich
can chiéu xa hay khéng thi phai bio dam bién
cach PTV lcm. Trén co sé thé tich bia 1am sang
(CTV), thé tich bia lap ké hoach (PTV) va céc co
quan nguy cép da dugc xac dinh, ching t6i khao
sat so sanh va danh gia biéu dd thé tich - liéu (DVH)
ciia 2 ké hoach.

III. KET QUA VA BAN LUAN

- Thuc hanh xa tri yéu ciu khéng chi dat
liéu téi wu vao thé tich didu tri ma con giam
liéu vao cac td chirc lanh xung quanh. Vi may
gia tdc khong c6 collimator da 14 ching tdi phai
str dung chi dé che chin bao vé cac td chirc mé
lanh xung quanh.

- Ké hoach A sir dung ky thuat SSD (khoang
cach ngudn - da) v6i chim electron c6 mirc ning
lugng 1a 6MeV, 9 MeV, 15MeV, 18MeV. Tuy thude
vao d6 sau cua PTV chiing t6i chon mic nang lugng
cho phu hop. :

- K& hoach B sir dung k§ thuat SAD (khoang
cach tir ngudn - truc) véi chim photon c6 mirc ning
lwong 13 6MV, 18 MV. Tuong tu nhu electron dé
chon mirc ndng lugng cho phu hop.

- Liéu legng 25 Gy, phan liéu 180 cGy/ngay
dwgc chi dinh vao PTV.

- Anh téi tao k¥ thuat sb biéu dién huéng cac
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chiim tia dén co thé bénh nhan ctia ké hoach A dwgc  xanh réu), xwong ham phai (mau vang), xuong ham
minh hoa trong hinh Ia. Cac ving thé tich thé hién  trai (mau hdng), than ndo (mau do twoi), amygdal
qua mau sic nhu sau: PTV-U (mau do), PTV-H (mau tim than). Thé tich chiéu xa (TV) bao quanh
(mau xanh), tiy sbng (mau xanh 14 cdy), ludi (mau PTV mot khoang cach lcm.

Hinh la: Hudng di trong chiéu xa vao thé tich bia (ké hoach A)

- Anh tai tao k¥ thuét s6 biéu dién hudng cac chum tia dén co thé bénh nhén cia ké hoach B dwgc minh
hoa trong hinh 1b

fot i

Hinh 1b: Hudng di truong chiéu xa vao thé tich bia (ké hoach B).
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Ung dung kij thudt chiéu chiom tia electron ning liéu vio hé thong hach...

3.1. Xét liu xa dot 2

3.1.1. K¢ hoach chiéu chim tia photon (ké
hoach B)

Ké hoach truomg chiéu véi than may 0°va 180°.
Chiing t6i khong thé ding 2 trudong chiéu 2 bén
vao dugc vi khong bao vé duge tiy séng, débaové
duoc tiy séng thi ching toi phai sir dung 2 truong
truée sau che chi tiy séng nhw vay thi lidu cac
td chirc lanh xung quanh (amygdal, ludi, xuong
ham...) s& chiu lidu rit cao (gin gidng nhu liéu
chi dinh). Piém tinh toan dwoc chufn héa nim
gin khu vuc trung tdm cia trudng chiéu. Trong
hinh anh dudng ddng lidu 2250 cGy (dwdng cong
duoc phi mau hong biéu thi 95% lidu chi dinh)
dd bao trim toan b PTV- H bao dam yéu cau dat
ra la it nhit cin dat 95% liéu dugc chi dinh vao
thé tich chiéu xa. Diém lidu cao nhét (hotspot) cb
hinh sao mau vang 1a 107%, thoa man gidi han
lidu xa vao thé tich bia nim giita giGi han +7%
va — 5% ciia liéu dugc chi dinhr tai diém chuin
tinh toan. Trong ké hoach xa tri nay, liéu xa vao
céc co quan nguy cip lan luot nhu sau: tuy séng
199¢Gy, ludi 1275¢Gy, xuwong ham phai 2133cGy,
xuong ham trai 2107cGy, amygdal 1284cGy, than
ndo 1096¢Gy. TAt ca céc tb chirc nay phai chiu mot
liéu xa khong cn thiét (Biéu do 1b).

3.1.2. K¢ hoach chiéu chim electron (ké
hoach A)

Ké hoach chiéu chim electron véi than may 90°
va 270°. Pam béo lidu t6i wu vao thé tich bia ddng
thoi giam lidu vao tiy séng va céc td chirc lanh xung
quanh, Véi k¥ thuat nay bubi dau 1am mit na bénh
nhan phai sir dung bd kéo vai dé tranh cone gin chi
cham vao vai bénh nhan. Trong dinh khu viing dau
¢d cac td chirc m6 thuong khong ddng nhét, dé dam
bao liéu phan phéat ddng déu vao thé tich cin diéu
tri ching toi str dung vét liéu bi mé (bolus) dé lam
t6i wu hé k& hoach xa trj. D& dam béo it nhat 90 %
liéu bao phti hét thé tich bia thi c6 mot s diém nhan
liéu cao (hotspot) nhung van nim trong gidi han cho
phép. Tuy nhién khi 1ap ké hoach, cong viéc ciia ky
su vat Iy mét nhiéu thoi gian hon do phai tim diém
tinh todn va tao khudn duc chi. Két qua cho thiy
liéu xa vao cc co quan nguy cip nhu sau: tuy song
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82cGy, ludi 223cGy, xuwong ham phai 1156cGy,
xuong ham trdi 1246cGy, amygdal 760cGy, thin
ndo 1073¢Gy. RS rang céc tb chirc nguy cip & ké
hoach chiéu chum tia electron nhan liéu it hon so
v&i ké hoach chiéq chuim tia photon (Biéu dé 1a).

3.2. Xét tong lidu 2 dot xa tri

Xem xét tbng liéu cua ca 2 dot didu trj 1a 70Gy.
Pé so sanh két qua dat duoc cia 2 ké hoach xa tri,
ta dua vao bidu dd thé tich- lidu (DVH) cia timg
ké hoach. Lidu gi6i han cia tuy séng la 45Gy
D gh=45(,}y), cda than ndo la 54Gy (D gh=§4Gy) [2].
Trong ké hoach B, 60% thé tich tiy song (V60)
nhan lidu 2916cGy, 40% thé tich than nio (V40)
nhén liéu 2899¢Gy. Tuong tr V60 ciia Xwong ham
nhan liéu 5298cGy, V60 ciia Xuwong ham trai nhén
lidu 5051cGy, V60 cia Iudi nhan lidu 3950cGy.
V50 ciia Amygdal nhan liéu 6075cGy.

Ké hoach trwong chiéu chum tia electron (k&
hoach A) tuong ty cach tinh toan giéng nhu ké
hoach trudng chiéu photon (ké hoach B), & ké hoach
nay, V60 ciia tity séng nhén liéu 2799cGy; 40% thé
tich than ndo (V40) nhan lidu 2876¢Gy. Twong tu
V60 cia xwong ham phai nhén liéu 4321cGy, V60
ciia xwong ham trai nhan lidu 4190cGy, V60 cia
Iudi nhén lidu 2898cGy. V50 cia Amygdal nhan
liéu 5551cGy.

Két qua trén cac bidu @6 DVH (Biéu db 2a va
2b), cho thiy & ké hoach A, céc td chirc nguy cép
nhén lidu xa it hon so v&i ké hoach B.

Trong dinh khu giai phiu ving dau c6, cdc mo
thuong khong ddng déu nén su phén b6 lidu xa vao
thé tich can xa tri khé déng nhét. Dé-dat dugc it nhét
95% liéu chi dinh bao trum hét thé tich bia thi c6 thé
¢6 mdt vai vi tri lidu cao nhung vin nim trong gi6i
han cho phép dudi 107%.

Vi k¥ thuat B, xa tri hai trudng chiéu truéc sau
dé bao dam lidu 95% bao trum hét thé tich bia cn
phai ding dén ném 15° cho mdi truong chiéu. Véi
may gia toc hién c6, hé théng ném 1a ty dong nén
phai tén mot thoi gian @& déng mé ném. Con véi
ky thuit A, ching t6i khéng cdn phai ding ném
nhung lidu 90% ciing bao triim hét thé tich bia. Nhd
vay, thoi gian cho mot 1in xa tri cia k§ thuat chiéu
electron dugc rut ngén lai.
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Biéu do 2a. DVH cuia ké hoach A (dot 2- 25Gy)
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Biéu d6 2b. DVH ciia ké hoach B (dot 2- 25Gy)

8500 7005 8000

Biéu dé 3a. DVH cuia ké hoach A (g0p cd 2 dotxa tri) Biéu dé 3b. DVH cia ké hoach B (gop ca 2 dot xa trj)
Tir biéu dd 2a bidu thi DVH cua ké hoach xa tri chiéu chum electron, ta cé bang I- tom tit lidu khoi
ROIs (regions of interest) cia ké hoach xa tri chiéu chim electron[1,2].

Bang 1: Tém tdt liéu khéi ké hoach A

Co quan Phan Liéu hap Trung binh(cGy) | D, hoicD
tram(%) thu(cGy) - (cGy)
100 50
Thén nio 50 650 1073 5400
| 10 2400
100 0
Tuy séng 50 50 82 4500
10 200
100 240
Amygdal 50 650 760
10 1300
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Ung dung kij thudt chiéu chivm tia electron ning liéu vio hé thong hach...

Ludi 190 | 0
50 150 223
10 450
100 20
Xwong ham Phai 50 1000 1156
10 2350
100 20
Xwong ham Trai 50 1100 1246
.10 2500
100 2400
PTV-U 50 2500 2495 2500
10 2550 ‘
100 2200
PTV-H 50 2480 2479 2500
10 2700

Tir bidu dd 2b bidu thi DVH ciia k& hoach xa trj chiéu chim photon, ta c6 bdng 2-tom tat liéu khéi ROIs
(regions of interest) clia ké hoach xa tri chiéu chim photon.
Bng 2: Tém tdt liéu khdi cua ké hoach B

Co quan Phin trim Liéu hép fhg Trung binh(cGy) D, . hoic Dgh
(%) (cGy) (<Gy)
100 100
Than nao 50 650 1096 5400
10 2400
100 100
Tuy song 50 200 199 4500
10 300
100 300
Amygdal 50 800 1284
10 2400
) 100 200
Ludi 50 1000 1275
10 2350
100 250
Xwong ham Phai 50 2300 2133
10 2500
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100 250
Xwong ham Trai 50 . 2300 2107

10 2500
100 2350

PTV-U 50 2550 2529 2500
10 2600 |
100 2300

PTV-H 50 2450 2448 2500
10 2550 '

Tir biéu d 3a bidu thi DVH ctia ké hoach xa trj chiéu chum electron, ta c6 bdng 3- tom tit lidu khdi ROIs
(regions of interest) ctia ké hoach A (gop chung 2 dot)
Bang 3: Tom tdt liéu khéi cua ké hoach A (gép chung 2 dot)

Co quan Phén Liéu hip Trung binh(cGy) | D, _ ho#cD,,
tram(%) thu(cGy) : (cGYy)
100 300
Thén nio 50 1500 2876 5400
10 6600
100 100 :
Tuy séng 50 4100 2799 , 4500
' 10 4900
100 4600
Amygdal 50 5200 5551
10 | 6100
. 100 150
ke 50 4400 2898
10 4800
100 150
Xwong ham Phai 50 5200 4321
10 7000
100 150
Xwong ham Trai 50 5200 4190
10 " 7000
100 6700
PTV-U 50 7100 7149 7000
10 7300
100 6000 ,
PTV-H 50 7050 7079 7000
10 7350 '
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Ung dung kij thudt chiéu chim tia electron ning liéu vdo hé thong hach...

Tir biéu dd 3b biéu thi DVH cila ké hoach xa tri chiéu chum photon, ta c6 bang 4- tém tat lidu khéi ROIs

(regions of interest) cia ké hoach B ( gdp chung 2 dot)
Bang 4: Tom 16t liéu khoi ciia ké hoach B (gdp chung 2 dot)

Co quan Phin Liéu hip Trung binh(cGy) | D, hodcD
tram(%) thu(cGy) (cGy)
100 350
Thén nio 50 1500 2899 5400
10 6700
100 200
Tuy song 50 4500 2916 4500
10 5050
100 4800
Amygdal 50 - 5600 6075
10 7200
i 100 450
Ludi 50 4550 3950
10 6700
100 400
Xwong ham Phii 50 6400 5298
10 7000
100 400
Xwong ham Trai 50 6350 5051
10 7000
100 6600
PTV-U 50 7200 7182 7000
10 7400
100 6000
PTV-H 50 7050 7048 7000
10 7400

Khao sat bang 3 va bang 4 cho thiy, cac té chirc nguy cép lan cén du nhan mot lwong lidu xa & mirc
an toan, thap hon lidu giéi han D, cua ching. Hon thé nita, trong ké hoach chiéu chum electron thi cdc t6

chirc lanh xung quanh nhan liéu xa thap hon so véi ké hoach xa tri chiéu chim photon.

Bang 5: So sanh liéu hdp thu cdc t6 chirc nguy cdp cuia 2 ké hoach
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T6 chic | Thanndo | Tiy séng | Amygdal Ludi Xuong Xuong

= Nguy cap |  (cGy) (cGy) (cGy) (cGy) ham P ham T

Ké hoac (cGy) (cGy)
Chum photon 2899 2916 6075 3950 5298 5051
Chim electron 2876 2799 5551 2876 4321 4190
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Ky thuit nay con dugc 4p dung nhiu nhit cho
céc khdi u ndng, hach tai phat sau didu trj va ning
liéu tai va. V& mat Iy thuyét, véi ky thuat chiéu
chum electron huéng chim tia di qua ving da va
céc td chirc lanh xung quanh chi cach bién ciia PTV
la Tem, con v6i ky thuat chiéu chum photon véi
trudng chiéu trude sau thi huéng chum tia di qua
ving da va cac td chirc lanh xung quanh tao ra viing
dign tich rong nén phai nhan liéu xa cao gin bing
lidu chi dinh.

Ky thuit nang liéu bing chum electron chi c6
méy gia toc da nang méi 4p dung duge con may gia
tdc don nang thi khéng thé ap dung dugc

IV. KET LUAN

- Ap dung ky thuat ning lidu bing chim
electron trong xa trj ung thu ving diu- ¢d cho
thay k¥ thuit nay c6 nhiéu wu diém: dam bao dat
lidu xa du kién vao khéi u, giam lidu cho céc t3
chirc lanh xung quanh ddng thdi rit ngén thei gian
xa tri. i véi céc khéi u thich hop, ky thuét nay can
duoc wu tién chon lra nhim 1am tang hiéu qua va
chat luong didu tri.

- Mit nhidu thoi gian trong viéc 1ap ké hoach
didu tri. :

- Sir dung nhiéu chi che chén khi didu tri.

- Cai thién chét luong séng cho bénh nhan.
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