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Tém Tit

Pé giam anh huong ciia bé mat co thé
bénh nhan, mat d§ mo, hudng truong
chiéu nén su phan bé liéu, chung ta sir
dung k¥ thuat 1ap ké hoach truong
trong truong hodc st dung ném khi lap
ké hoach xa tri 3D cho bénh nhan xa
toan nao. Trong nghién clru nay, nhom
tac gia s& nghién ciu dé biét gitra ky
thuat 1ap ké hoach st dung truong
trong truong va k¥ thuat 1ap ké hoach
str dung ném cho ké hoach xa toan nio
3D, k¥ thuat nao s& c6 duong liéu bao
t6t hon, dong déu hon cho PTV. Hon
nita néu st dung k¥ thuat lap ké hoach
truong trong truong trong xa 3D toan
ndo thi bao nhiéu truong chiéu nho
trong mot truong chiéu 16n sé& thu duoc
két qua tot nhat.

Phuong phap: Budc dau tién nhom tac
gid chon 56 bénh nhan duogc chi dinh xa

toan nio v4i 30Gy/10 1an xa. Nhom tac
gia da 1ap bon ké hoach cho mdi bénh
nhan. Budc hai: So sanh phan bd liu;
Phéan tich va thong ké liéu trén PTV,
lidu trén mat, lidu trén thiu kinh mét;
Tinh chi s6 HI, HTCL. Budc ba: Kiém
chuan toan b cac ké hoach d6 bang
thiét bi Delta4 dé thu thap DTA (3mm),
DD(3%) va chi s6 gamma. Két qua: S6
MU trung binh trén mdi ké hoach FiF1,
FiF2, FiF3, W lan luot 1a: 328 + 29;
331+£29; 336 £29; 341 £ 31.

Dmax(%) cia mdi k& hoach
106.35+0.85;104.95+0.75; 103.96+

0.72; 107.98+0.78. HI: 4.77+0.91;
4.08+0.75; 3.7+0.61; 6.68+0.99. HCTI:
0.9979+0.0018;0.9978+0.0026; 0.9976

+0.0024; 0.9949+0.0076. Daxprv(%):
105.49 £ 1; 104.22 +0.95; 103 = 0.7;
106.54 £1.05. Dppeanprv (%): 1102.8 +



0.95; 100.62 +0.97; 99.56 =+0.67;
100.14 % 0.8.V 050, (cm3): 16.12038=

30.92574; 0.200544+1.214605;0.00037

+0.002696;19.72634+23.77861.  Liéu
anh huong trén co quan lanh cua ca bn
loai ké hoach déu tuong tu nhau; Két
qua kiém chuan DD, DTA, chi sb
gamma ting dan theo thw tu loai ké
hoach W, FiF1, FiF2, FiF3. Két luan:
Ké hoach st dung k¥ thuét truong
trong trudng c6 dudng phan b liéu bao
PTV tét hon va dong déu hon so véi ké
hoach st dung ném; Khi st dung k¥
thuat 1ap ké hoach truong trong truong
cho xa toan nao thi st dung ba truong
chiéu nho trong mdi trudng chiéu 16n
s& cho ké hoach tbt nht.

Tw khoa: Truong trong trrong, xa toan
ndo, HI, HTCL, chi sb gamma.

1. Abstract

To decrease affections of the surface’s
patient, tissue density, directions of the
beams on the dose distribution, it uses
Field in Field planning technique or
wedge technique in 3DCRT for whole
brain treatment. In the paper, the
authors research to know between the
Field in Field planning (FiF) and
Wedge planning (W) techniques, which
technique have better dose’s cover and
distribution for PTV. Moreover, if
using FiF technique for whole brain
treatment, how many subfields in a
field will have better plan.

The method:

The first step: We choose 56 patients,
who need to radiate whole brain with
30Gy/10 fractions. We make 4 plans
per each patient (FiF1 with one subfield
per a field; FiF2 with two subfields per
a field; FiF3 with three subfields per a
field; a wedge plan). The second step:
compare, analyze and statistic dose
distributions, dose of PTV, dose of
eyes, dose of lends, calculate HI, HTCI
index. The third step: QA all plans with
the QA plan equipment Delta4 of
Scandidos, to collect DTA (3mm), DD
(3%), and gamma index.

Results: Corresponding to FiF1, FiF2,
FiF3, W have MU number per plan:
328 £29; 331+ 29; 336 + 29; 341 + 31.
Dmax(%) of plan: 106.35+0.85;
104.95+0.75;103.96+0.72; 07.98+0.78.
HI: 4.77+0.91; 4.08+0.75; 3.7+0.61;
6.68+0.99.HCTI:0.9979+0.0018;0.9978
+0.0026;0.9976+0.0024;0.9949+0.0076
. DmaxPTV(%): 105.49 + 1; 104.22
+0.95; 103 + 0.7; 106.54 =£1.05.
DmeanPTV (%): 1102.8 + 0.95; 100.62
+0.97; 99.56 +0.67; 100.14 + 0.8.
V—105% (cm3): 16.12038+30.92574;
0.200544+1.214605; .00037+0.002696;
19.72634423.77861. The doses of
organs are the same in all plans; QA
results increase orderly W, FiF1, FiF2,
FiF3 in DD, DTA and gamma index.

Conclusion:



- Plans using Field in Field technique
are more coverage, homogeneous in
dose distribution than plan using
wedge.

- When using Field in Field technique
for whole brain radiotherapy, it is better
when it uses three subfields per a field

Keywords: Field in Field, whole brain
radiotherapy, HI index, and HTCI
indexs, gamma index.

2. Dit van deé:

Xa toan nao béng ké hoach xa tri 3D
van 1a phuong phap phd bién & cac
trung tam xa tri & Viét Nam. V61 mong
mudn nghién ctru dé biét giira ky thuat
lap ké hoach st dung trudng trong
truong va ky thuat lap ké hoach sir
dung ném cho ké hoach xa toan ndo
3D, k¥ thuat nao s& c6 duong liéu bao
t6t hon, dong déu hon cho PTV. Hon
nita néu st dung k¥ thuat lap ké hoach
truong trong truong trong xa 3D toan
ndo thi bao nhiéu truong chiéu nho
trong mot truong chiéu 16n sé thu duoc
két qua tot nhat.

3. Pbi twong phwong phap nghién
ciru

Nhom tac gid chon hinh anh CT cua 56
bénh nhan c6 chi dinh xa tri toan nao
v6i 30Gy trong 10 budi. Tat ca hinh
anh CT nay duoc vé PTV, mat trai, mét
phai, thau kinh mét tri, thau kinh mat
phai.

Bude dau tién: Hinh anh CT cua mdi
bénh nhan xa toan ndo s& dugc lam bdn
ké hoach ((FiFl- ké hoach v&i mot
truong chiéu nhd trong mdi truong
chiéu 16n, FiF2 - ké hoach hai truong
chiéu nho trong mdi trudong chiéu 1én,
FiF3 - ké hoach véi ba trudng chiéu
nho trong mdi truong chiéu 16n, W- ké
hoach sir dung ném). Va mdi ké hoach
d6 sé duge tao mot ké hoach dé kiém
chuan.
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Hinh 1: Mi bénh nhan ¢6 bon ké hoach
(FiF1, FiF2, FiF3, W) Yé cac ke hoach kiem
chuan
Budc 2: Nhom tac gia st dung duong
DVH, phan bé liéu trén 2D, chi s6 dong
déu (HI), chi s bao phu dudong licu
HTCI, liéu trén PTV, liéu trén céc co
quan nguy cap dé so sanh bdn ciia mét

bénh nhan ké hoach véi nhau.

HI 14 tham s6 dung dé danh gia sy dong
nhat ctia phan bd liéu. Gia tri 1y tudng
1a HI=0. Piéu niy c6 nghia la ké hoach
c6 HI nho hon s& co su phan bd licu
déng déu hon, HI duoc tinh theo cong
thire:



Dco, — Dgco
HI = 1009% x =2 95%

pre
V6i Dy, 1a 1i€u chi dinh;

HTCI 1a tham sé dic trung cho kha
niang bao PTV cua dudng dong lidu.
Gia tri 1y twong caa HTCI 1a 1. Piéu
nay c6 nghia 1a ké hoach HTCI cang
gan gia tri 1 hon thi ké hoach dé co
duong lidu bao PTV tét hon. HTCI
dugc tinh theo cong thurc:

Vozo
HTC] = 2%

Verv

Budc 3: Nhom tac gia da kiém chuan
tdt ca cac ké hoach béng thiét bi
Scandidos Delta4. Trong phan mém
kiém chuan ké hoach, nhom tac gia da
dit gigi han khac nhau lidu 16n nhat
DD la 3%, gi6i han khoang cach cho
phép DTA 1a 3mm, chi s6 gamma duoc
tinh theo cong thuc:

]/(Tm) = min{r(rm' TC)}V(TC) <1

7, _ r2(rm,7e) 82(rmure)
Voi (1) —\/ AdZ, + ADZ,
I‘(Tm, Tc) = |rm'rc|
G(rm' rc) = Dc(rc) - Dm(rm)
Két qua kiém chuan bon ké hoach cua
cung mQt bénh nhan s¢ dugc so sanh
vO1 nhau.

4. Két qua nghién ciru

a. So sanh phén bé liéu 2D

Hinh 2: So sanh phan bd liéu trong lat cit
ngang cia ké hoach FiF (hinh bén tria) voi
phan bd liéu cua lat cit d6 trong ké hoach W
(hinh phai)

b. Pdanh gid ké hoach sir dung DVH

PlanCompDVHL - Dose Volume Histogram

Hinh 3: DVH cua ké hoach FiF1 (duong co
cham tron) va DVH cua k& hoach W (duong
c6 cham vuong).

¢. S6 MU cuia ké hoach

Bang. 1: S6 MU trung binh ciia mdi loai ké
hoach

FiF1 FiF2 FiF3 W
S MU  [328+29] 33129 336 +29 341 =31
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Hinh 4: D4 thi sé MU trung binh ctia bon loai
ke hoach.

d. Két qud D, clia ké hoach

Béng. 2: Gia tri D, cua bén loai Kké hoach
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Hinh 6: D4 thi HI cuia mdi loai ké hoach
f Két qua HTCI

Bang. 4: Gia trj HTCI ctia mdi loai ké hoach

FiF1 FiF2 FiF3 W

0.9979 0.9978 0.9976 | 0.9949

Hinh 5: Db thi gid tri trung binh Dy, cia bbn
loai ké hoach

e. Két qua

Bang. 3: Gia tri HI ctia mdi loai ké hoach

FiF1 FiF2 | FiF3 W

4.77 4.08 3.7 6.68
HI

+091 | £0.75 | £0.61 | +0.99

HTCI
FiF1 FiF2 FiF3 W +0.0018 +0.0026 | £0.0024 | £0.0076
106.35 | 104.95 103.96 107.98
Dmax (%)
+0.85 +0.75 +0.72 +0.78
1.01
1.005
1 - T
110 £ 0.995
=
gl 0.985
»
g 0.98
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1 e Hinh 7: D0 thi gia tri HTCI ctia bon loai ké
Loai ké hoach
hoach

g- Két quél mecPTV: DmeanPTV

Béang. 5: Két qua Diaxprv, DmeanpTv Clla bOn
loai ké hoach

FiF1 FiF2 FiF3 A\

DmaxPTV | 10549 | 10422 103 | 106.54
(%) +1 +0.95 |£0.72 | +1.05

DmeanPTV | 11028 | 100.62 | 99.56 [100.14
(%0) +£095 | +0.97 | £0.67 | £08
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Bang. 7: Liéu anh hudng co quan nguy cap

Hinh 8: B0 thi Dyaxprv, Dimeanprv ci1a bon loai

ké hoach

h. Thé tich PTV chiu liéu 6m hén 105%

liéu chi dinh

Béng. 6: Thé tich PTV nhan liéu 16n hon
105% gia tri lidu chi dinh

FiF1 FiF2 FiF3 w
16.12038 0.200544 0.00037 19.72634
Viose(cm’)
+30.92574 | +£1.214605 | +0.002696 | +23.77861
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Hinh 9: PO thj thé tich PTV nhan liéu 16n hon
105% liéu chi dinh cua bon loai ké hoach

i. Liéu trén co quan nguy cap

FiF1 FiF2 FiF3 W
DmeanEL 371.27 368.62 359.53 352.52
(cGy) +149 | £147.87 | £126.63 | £135.25
DmaxLL 211.44 226.42 221.9 222.76
(cGy) 3985 | +68.1 | +67.85 | £66.73
DmeanLL 185.9 183.34 181.4 183.04
(cGy) +33.99 +30.82 +31.02 +27.51
DmeanER 387.76 376.18 400.97 386.77
(cGy) +126.9 | +125.06 | +151.71 | +126.34
DmaxLR 230.81 230.37 229.05 240.14
(cGy) +66.14 | +65.72 | +65.96 | +78.84
DmeanLR 186.8 186.98 185.4 192.43
(cGy) 2422 | #2569 | 2573 | +36.79
600
@ 500 ® DmeanEL
5 400 = DmaxLL
3
E 100 - ® DmeanER
° FiFl FiF2 FiF3 W = DmaxLR
Loai ké hoach ® DmeanLR

Hinh 10: P4 thi liéu tuyét ddi trén mat trai,
mat phdi, thau kinh mat trai, thau kinh mat
phai cua bon loai ké hoach.

Jj. Két qua kiém chuan ké hoach

FiFl | FiF2 | FiF3
ADD (%) 12489 | 2.617 | 3.7191
ADTA (%) 0.0043 | 0.6191 | 0.8936
A I
Ganzf;"“; ndex | 6851 | 3.1277 | 4.1255
0
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Hinh 11: Két qua kiém chuén ké hoach FiF1,
FiF2, FiF3 16n hon so véi két qua ké hoach W

5. Ban luan

Quan sat va so sanh phan b liéu trén
lat cat ngang cia anh CT bon loai ké
hoach ctia cung mét bénh nhan, cho
thay duong 95% liéu cia ké hoach sir
dung k¥ thuat truong trong truong bao
PTV tbt hon so véi dudng 95% cua ké
hoach sur dung ném.

So sanh DVH cuta bdn ké hoach cung
mot bénh nhan, cho théy PTV nhan liéu
16n hon liéu chi dinh giam dan theo thir
tw W, FiF1, FiF2, FiF3; thé tich PTV
nhan liéu nhé hon liéu chi dinh giam
dan theo thir ty W, FiF1, FiF2, FiF3;
lidu trén co quan lanh xung quanh cta
bon ké hoach 1a tuong tu nhau.

Bang 1 va hinh 4 cho thay s MU cia
mdi ké hoach ting dan theo thu tu
FiF1, FiF2, FiF3, W. Diéu nay c6 nghia
thoi gian xa ké hoach s& tang dan theo
tha ty FiF1, FiF2, FiF3, W.

Bang 2 va hinh 5 cho thiy Dy, ciia ké
hoach FiF1, FiF2, FiF3 lan lugt nho

hon 0.65%; 2,05%; 3,04% so voi gia tri
107% theo khuyén céo ctia ICRUS0.
Gi4 tri Dy clia ké hoach W 16n hon
gia tri 107% 1a 0,98%. Diéu niy co
nghia ké hoach W chua dap tmg duoc
khuyén cao ciia ICRU50. K& hoach sir
dung k¥ thudt truong trong truong déap
g tot khuyén cao ctia ICRU50 va kha
ning dap ung ting dan theo thir tu
FiF1, FiF2, FiF3.

Bang 3, hinh 6 cho thay gia tri HI cua
FiF3 gan voi gia tri 0 nhat sau do lan
luot 13 gia tri HI cua ké hoach FiF2,
FiF1, W. Liéu trong thé tich PTV cua
ké hoach FiF3 déng déu nhat, su déng
déu phan b lidu trong PTV s& giam
dan theo thu tu FiF2, FiF1, W.

Bang 4 va hinh 7 cho thdy HTCI cua
cac ké hoach cac ké hoach sir dung k¥
thuat truong trong truong la tuong tu
nhau. Gia tri HTCI cua ké hoach dung
ném nho va xa gia tri 0 hon so véi gia
tri nay ctia ké hoach dung ky thuat
truong trong trudng. Pidu nay cho thay
ké hoach str dung k¥ thuat truong trong
trong truong dudong liéu bao PTV tét
hon so v&i ké hoach ding ném.

Bang 5, hinh 8, bang 6, hinh 9 cho thay
lidu trén PTV cua ké hoach FiF3 gan
v6i gia tri liéu chi dinh nhét, sau d6 lan
luot 1a cac ké hoach FiF2, FiFl, W.
Diéu nay cho thay ké hoach FiF3 dap
mg yéu cau chi dinh t6t nhat, sau d6
lan luot dén dén ké hoach FiF2, FiFl,
W.



Liéu trén cac co quan lanh xung quanh
PTV & ca bon loai ké hoach 1a tuong tu
nhau. Ly do vi cac co quan lanh déu
nam ngoai truong chiéu.

Tat ca cac gia tri trong bang 8 déu la
gia tri duong cho thdy két qua kiém
chuan ké hoach FiF3 la tot nhét, sau d6
lan lugt 1a FiF2, FiFl. Ké hoach su
dung ném c6 két qua kiém chuan kém
nhat.

6. Két luan

Theo két qua va nhiing ban luan thi
trong xa toan nao br?lng ké hoach 3D, ké
hoach str dung k¥ thuat truong trong
truong c6 phan b liéu dong déu va bao
PTV t6t hon so véi ké hoach st dung
ném.

Khi st dung ky thuat truong truong
truong 1ap ké hoach xa 3D toan ndo thi
st dung ba trudng chiéu nhé trong mdi
truong chiéu 16n s& t6t hon sir dung hai
hoac mdt truong chiéu nho trong mot
truong chiéu 16n.

7. Kién nghi

Khi bénh nhan c¢6 chi dinh xa toan nao
bang ké hoach 3D, k¥ su vat 1y y khoa
nén st dung ky thuadt truong trong
truong dé 1ap ké hoach diéu trj toan ndo
cho bénh nhan.

Néu diéu kién thoi gian cho phép, ky su
vét 1y y khoa nén 1am ké hoach truong

trong trudng voi ba trudng chiéu phu

trong mdt trudng chiéu chinh. Trong
diéu kién thoi gian khong cho phép thi
cling nén c6 hai truong chiéu phu trong

mot trudng chiéu chinh.

8. Tai liéu tham khao

1) David Hinckley, “prescribing, recording,
and reporting photon beam therapy”, ICRU
50, Issued: 1 September 1993.

2) William Parker, Horacio Patrocinio,
“Chapter 7 in Review of Radiation
Oncology Physics: A handbook for
Teachers and Students”, The IAEA
publication; ISBN 92-0-107304-6.

3) Zoran Stefanovski, Snezana Smichkoska,
Deva  Petrova, Emilija  Lazarova,
“advantages of the technique with
segmented fields for tangential breast
irradiation”, UDC: 618.19-006.6-085.849.1

4) G. Yanas, C. Yavas, H. Avar “Dosimetric
comparison of whole breast radiotherapy
using Truong trong Trudong and conformal
radiotherapy techniques in early stage
breast cancer”. Iran.J.Radiat.Res.,2012;
10(3-4):131-138

5) Faiz M. Khan, “Physics of Radiation
Therapy Third Edition”

6) Faiz M. Khan, “Treatment Planning in
Radiation Oncology, 2nd Ed”

7) Heng Li, Lei Dong, Lifei Zhang, James N.
Yang, Michael T.Gillin, and X.Ronald

Zhu, “toward a better understanding of the



gamma index: investigation of parameters
with surface-based distance method” Med
Phys.2011 Dec; 38(12):6730-6741,
Published online 2011 Nov 30. Doi:
10.1118/1.3659707.

8) Tejinder Kataria, Kuldeep Sharma,
Vikraman Subramani, K.P. Karrthick, and
Shyam S.Bisht (2012), Homogeneity
Index: An objective tool for assessment of
conformal radiation treatments, PMC, J
Med Phys.

[9) Vietnamese technical regulation for

accelerators used in medicine.



