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DANH GIA SAI SO PHAN BO LIEU LUONG TIA XA
CUA PHUONG PHAP TAI TAO DA PAU BANG DUNG CU
PO TRONG LAP KE HOACH XA PHAU

Nguyén Van Hung", Phan Thanh Dwong'
TOM TAT:

Muc tiéu: Danh gia dg tin c@y cua phuong phap dinh dang da dau bang dung cu do chuyén dung
trén phan mém 1ap ké hoach xa phau bang may Gamma Knife Icon tai Bénh vién K.

Phwong phap: Nghién ctru trén 106 bénh nhan 1ap ké hoach xa phiu dya trén da dau dugc tai tao
bang dung cu do chuyén dung so voi da dau dya trén hinh anh MRI. Tiéu chuén lya chon 13 nhirng bénh
nhan chi c6 mot ton thuong, va dugc chia thanh 3 nhom dua trén vi tri ctia khéi u: vi tri ria (gan da dau)
(n=35), vi tri trung tam (n=38) va hé sau (n=33). Mdi ké hoach duoc 1ap trén cac phuong an dinh dang
da dau cua timg bénh nhén, cac théng sb ciia ké hoach bao gdm: Do bao phi (%), tiéu chuan lya chon
(%), thoi gian phat tia (phut), Dmin (Gy), Dmax (Gy).

Két qua: Su khac biét cua cac thong sb 1ap ké hoach cua cac trudng hop khdi u vi tri ria: thoi gian:
0.296%, d6 bao phii: 0.172%, tiéu chuan Iyra chon: 0.175%, Dmin: 0.203%, Dmax:0%. Céc truong hop
khéi u vi tri trung tam: thoi gian: 0.082%, d6 bao phu: 0.218%, tiéu chuan lwa chon: 0.155%, Dmin:
0.435 %, Dmax:0%. Cac khoi u & vi tri h6 sau: thoi gian:0.007%, d6 che phu: 0.216%, tiéu chuan lya
chon: 0.173%, Dmin: 0.891%, Dmax: 0.024%.

Két luan: Két qua khong c6 sy khac biét thdng ké cua cac thong s 1ap ké hoach xa phau giita hai
phuong phap dinh dang da dau bénh nhan.

Twr khoa: Gamma knife Icon, dinh dang da dau, xa phau.

EVALUATION OF DOSE DISTRIBUTION ERROR OF SCALP
RECONSTRUCTION USING MEASURING DEVICES IN
RADIOSURGICAL PLANNING

Bénh vién K

*Chiu trach nhiém chinh: Nguyén Van Hung
Email: hungvlktk@gmail.com

Ngay nhan bai: 02/8/2024

Ngay phan bién khoa hoc: 25/9/2024

Ngay duyét bai: 11/11/2024
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ABSTRACT:

Objective: Evaluating the reliability of the skull shaping method using specialized measuring tools
on radiosurgery planning software using the Gamma Knife Icon machine at K hospital.

Methods: Evaluation of 106 cases of radiosurgery planning based on both of the above skull con-
figurations. We evaluated patients with only 1 target and were divided into 3 groups based on their
location: marginal (n=35), central (n=38) and posterior fossa (n=33) of the skull. For each plan we
recorded the coverage (%), selectivity (%), beam on time (min), Dmin (Gy), Dmax (Gy). According to
each of the 2 skull definition techniques.

Results: The difference of interested parameters of the cases with target at the marginal: Time:
0.296%, coverage: 0.172%, selectivity: 0.175%, Dmin: 0.203% (p=0.561), Dmax: 0%. The cases with
target at central: time: 0.082%, coverage: 0.218%, selectivity: 0.155%, Dmin: 0.435%, Dmax: 0%.
The cases with target at posterior fossa: time: 0.007%, coverage: 0.216%, selectivity: 0.173%, Dmin:

0.891%, Dmax: 0.024%.

Conclusion: Results showed no statistical difference of radiosurgery planning parameters between

the two patient scalp shaping methods.

Keywords: Gamma Knife Icon; skull definition; manual skull scaling; radiosurgery

1. DAT VAN DE

Theo bao céo hing nim cua hing Elekta -
Thuyy Pién, s6 bénh nhan trén toan thé gidi dugce
chan doan cac bénh 1y u ndo, di dang mach mau
dong tinh mach, r6 mang cing dong tinh mach
déu gia tang... Cac bénh 1y trén co thé dugc didu
tri bang nhimg phuong phap khac nhau: Mo ho,
can thiép thuyén tic mach mau va phuong phap
didu tri hién dai bang thiét bi xa phdu Gamma
knife. Hing nim c6 khoang 80.000 bénh nhan
dugc diéu tri bang thiét bi nay [7].

Hop s noi co nhléu day than kinh quan trong,
céc to chirc nguy cap trong d6 cting vo cung nhay
cam nén liéu lugng xa tri, phén bd duong dong
lidu xa doi hoi d6 chinh x4c rat cao. Trong lap ké
hoach diéu tri Gamma Knife, viéc tinh toan heu
lugng phu thudc vao do ndng sau, vi tri cua tén
thuong so voi da dau. Viéc 1ap ké hoach xa phiu
bat budc phai ¢ hinh dang da du cua bénh nhan
thi phan mém moi cho tinh toan liéu luong. Do
d6, viéc dinh dang da dau dong mot vai trd quan
trong trong 1ap ké hoach xa phau [1].

Do may cong hudng tir c6 do on cao bénh
nhén nam lau c6 thé kho hop tac yeu cau tuyét dbi
gitr ¢b dinh trong qua trinh chup, gdy anh huorng
dén chat luong hinh anh lam giam tinh chinh xac
trong lap ke hoach, vi¢c xac dinh vung thuong
t6n va cac to chirc nguy cap lién quan, Ciing nhu
hé thong s& khong cho phép diéu tri néu hinh anh
chup bi rung qua ngudng cho trude.

Xuat phét tir yéu cau thyc té diéu tri bénh nhan
tai don vi Gamma Knife Bénh vién K, chung t6i
tién hanh nghlen ctru dé tai ndy nhim muc tiéu
danh gia do tin cdy cua phuong phap dinh dang da
dau bang cach do tai 24 diém do mau bang dung
cu chuyén dung voi phuong phap dinh dang da
dau bang hinh anh MRI, tir d6 cai thién quy trinh
trong chi dinh chup md phong va lap ké hoach
xa phau bang mdy Gamma Knife, bang cach ky
thuat vién chi can chup cac lat cat qua vi tri khoi
u, sau do tai tao lai toan by da dau dya trén cac
thong sO tur dyng cu do chuyen dung Vi¢e nay sé
tiét kiém dang ké thoi gian chup cua bénh nhan
thay vi phai chup tir dinh dau t&i hét dot song co
C2,3 dé 1ay toan bo hinh anh da dau cho viéc lap
ké hoach xa phau.
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2. POl TUONG VA PHUONG PHAP
NGHIEN cUru

2.1. B6i twong nghién clru
. Gom 106 bénh nhén u néo chi ¢6 1 t6n thuong
dicu tri xa phau bang hé thong Gamma Knife
Icon, khoq Vat ly Xa tri, Bénh vién K tr thang
01/2023 dén 12/2023.
Tiéu chudn lya chon:
Bénh nhén ¢6 khong qua 1 ton thuong, vi tri
khoi u théa man diéu kién dudi day:
- Bénh nhan c6 khoi u & bién (ria) hop so.
- Bénh nhén c6 khéi u & viing trung tdm hop so.
- Bénh nhén ¢6 khéi u ndo ¢ vi tri thip cua hop
so (nhu: Tiéu ndo, ho sau...).
Tiéu chuan logi trir:

Bénh nhan di phau thuat mé hop so.

2.2. Phwong phap nghién ciru

- Thiét ké nghién ctru: Nghién ctru thong ké
mo ta.

- C& mau: Chon mau thuan tién.

- Bién sb nghién ctu: Cac thong sé cua ké
hoach xa phau: Thé tich hop so, d6 bao phu cua
chum tia (coverage), do chon loc (selectivity),
thoi gian phat tia (beam on time), lidu chiéu xa chi
dinh vao khéi u 1a D, lidu cuc dai (D,,)s lidu cuc
tiéu (D) va lidu trung binh (D,,..) vao khéi U.

- Thu thap va xu ly s6 liéu: Thu thap s6 lidu
trén phan mém 1ap ké hoach xa phau LPG, xir Iy
béng phﬁn mém SPSS 20.0 bé“mg cac thuat toan
thong ké gia tri trung binh. So sanh cac ty 1é: so
sanh c¢6 ¥ nghia thong ké khi p < 0,05.

2.2.1. Binh dang da dau bang hinh dnh MRI

Bénh nhén chup mé phong MRI dé lap ké
hoach xa phau s€ dugc chyp toan bd da dau, sau
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d6 truyén dir liéu dén phan mém lap ké hoach
duoc tai tao dé tinh toan liéu thi d6 chinh 1a hinh
anh da dau thuc cta bénh nhan, ké hoach s& cho
ra cac chi s6 tin cay.

2.2.2. Binh dang da dau bang dung cu do

Trong truong hop bénh nhan chup MRI mo
phong chi quét qua khdi U, khi tinh toan liéu xa
phiu can c6 thong tin toan bd da dau ctia bénh
nhan, ching t6i str dung thiét bi do chuyén dung
dé do va tai tao lai hinh anh da dau cta bénh nhan
tir 24 diém duoc thiét ké sin, ghi va nhap cac sd
liéu nay vao phﬁn mém lap ké hoach s& tao ra hinh
anh mo phong toan bo da dau cia bénh nhan. Khi
d6 cac chi s6 cta ké hoach s& c6 chut thay doi do
hinh dang da dau sau khi duoc ngoai suy tir 24
diém do s& co sai khac so voi da dau thuc té cua
bénh nhan.

Khia canh dao dtrc cia nghién ctru

MJdi bénh nhéan s& duge diéu tri theo mot ké
hoach cu thé di dugc lap nao do6 nén qua trinh
nghién ctru va thu thap so liéu dua trén hé théng
mo phong lap ké hoach xa phau sé& khong lam anh
hudng dén ké hoach diéu tri ciia bénh nhan. Tat
ca cac thong tin chi tiét vé bénh tat, cac thong tin
ca nhan cua nguoi bénh dugc bao mat thong qua
viéc mé héa cac s liéu trén may tinh.

3. KET QUA

Céc bién sb trong nghién ciru 14 cac chi sb cia
ké hoach xa phau, cic chi s6 chuan léy lam s6 liéu
d6i chiéu 1a khi sir dung dinh dang da dau bang
hinh anh MRI. Van sir dung ké hoach d6 khi tai
tao da dau béng sb lieu dung dung cu do, thi cac
chi sb cua ké hoach s& c6 thay doi, cac sb lieu
thay d6i nay chinh 12 sai s6 cia phwong phap dinh
dang da dau dung dung cu do.

3.1. Két qua cac ca c6 thwong ton tai vi
tri bién cua hop so
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Bang 1: Sé liéu céc ca bénh cé thuong tén tai vi tri bién
ST mn sha SaMTSNL Ssuing, | einme
1 Thé tich U (cm?) 35 14.34223 14.33729 0.004943 0.0034% 0.02
2 Coverage (%) 35 99.09 98.91 0.171 0.172% 0.032
3 Selectivity (%) 35 81.86 82.00 -0.143 0.175% 0.169
4 Time (phut) 35 66.503 66.306 0.1971 0.296% 0.027
5 D...(Gy) 35 11.300 11.277 0.0229 0.203% 0.561
6 D... (Gy) 35 27.826 27.826 0 0% 1.000
7 D, can (GY) 35 20.163 20.140 0.0229 0.114% 0.174
Nhan xét: lam sang voi phan tram sai s6 rat nho 1a 0.0034%.

Nhin vao Bangl ta thy gia trl trung binh cua
cac két qua do da dau co sai s6 nho so véi cac chi
sO sir dung hinh anh MRI. Trong d6 co sai léch
dang ké nhat ¢ chi s thoi gian 1a 0.1971 phat,
tuong tng véi 0.296% (p=0.027). Sai s6 vé do
bao phu chum tia coverage la 0.172% (p=0.032).
Sai s6 vé thé tich cua tén thuong c6 y nghia vé mat
thong ké (p=0.02) nhung khong c6 ¥ nghia vé mat

Sai s6 vé tiéu chuan lya chon select1v1ty khong co
y nghia thong ké (p=0.169) v61 0.175% sai khac.
Va cac gia tri vé liéu gitra hai phuong phap ciing
c6 sai s6 khong co ¥ nghia thong ké, D . saiso
trung binh 0.0229 Gy (p=0.561), D__ c6 0% sai
s6 va D__. sai s6 trung binh 0.114% (p=0.174).

3.2. Két qua cac ca c6 thwong ton tai vi
tri trung tam hop so

Béng 2: S6 liéu cac ca bénh co thuong tén tai vj tri trung tdm

ST minss | %4 | Sauimngbien | ouuiwwg erdeuin
1 | Thé tich U (cm®) 38 10.50197 10.49411 0.007868 0.0749% | 0.038
2 Coverage (%) 38 96.82 96.61 0.211 0.2179% | 0.019
3 Selectivity (%) 38 85.39 85.26 0.132 0.1546% | 0.257
4 Time (phut) 38 67.779 67.724 0.0553 0.0816% | 0.584
5 D... (Gy) 38 9.668 9.711 -0.0421 0.4354% | 0.132
6 D__ (Gy) 38 25.976 25.976 0 0% 1
7 D, can (GY) 38 18.311 18.300 0.0105 0.0573% | 0.634

Nhan xét: sai sd, D, ., ¢6 p=0.634 voi sai 6 0.0105 Gy ung

Nhin vao Bang 2 ta thiy cac ton thuong tai
vi tri trung tAm sai s6 vé mat thoi gian giita hai
phuong phap da giam dang ké con trung binh la
0.0553 phut ing v6i 0.0816%, sai sO k c6 y nghia
thong ké véi p=0. 584 cling nhu cac gia tri vé lidu
luong ciing c6 sai s6 khong co y nghi thong ké 1a
D . ¢6 p=0.132 vdi sai sO 12 0.4354%, D_ .. 0%

v6i 0.0573%. Thé tich ton thuong voi sai s0 trung
binh 1a 0.007868 cm® trng vdi 0.0749%. Sai sO vé
dd bao phu coverage 1a 0.2179%, cua chi s6 lua
chon selectivity 1a 0.1546%.

3.3. Két qua cac ca c6 thwong ton tai vi
tri ho sau
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Béng 3: Sé liéu céc ca bénh co thuong tén tai vi tri hd sau
ST ménse | seea  CAVIMNOMMN | cuimmg | prinn
MRI bo

1 Thé tich U (cm?) 33 13.68264 13.68242 0.000212 0.0015% | 0.943
2 Coverage (%) 33 98.00 97.79 0.212 0.2163% | 0.006
3 Selectivity (%) 33 87.76 87.91 -0.152 0.1732% | 0.201
4 Time (phat) 33 82.415 82.409 0.0061 0.0074% | 0.957
5 D... (Gy) 33 9.515 9.600 -0.0848 0.8912% | 0.023
6 D... (Gy) 33 25.988 25.982 0.0061 0.0235% | 0.160
7 D, ... (Gy) 33 18.203 18.161 0.0424 0.2329% | 0.014

Nhan xét: tai vi tri bién cua hdp so trong nghién ctru nay la

Nhin vao Bang 3 ta thay cac ca bénh thuong
tén tai vi tri hé sau co sai ) thép nhat & chi s6 thé
tich ton thuong va tong thoi gian phat tia. Vi sai
sd trung vé thé tich ton thwong 1a 0.000212 cm?
g vai 0,0015% , sai s6 trung binh ctia thoi gian
phat tia la 0.0061 phut twong tng voi 0,0074%.
Sai s6 16n nhat la chis6 D . 0,8912% tng voi
0.0848 Gy. Sai s6 & chi sb D l1a 0,0235% tng
v6i 0.0061 Gy, D, 1a 0. 232% img voi 0,0424
Gy. Chi s6 coverage c6 phan tram sai sd trung
binh 13 0.2163% va chi so selectivity 1a 0.1732%.

4. BAN LUAN
4.1. Bién s6 thé tich ton thwong

Trong nghién ctru chiing t6i nhan thy khi dinh
dang da dau bang cac phuong phap khac nhau
cling anh huong dén phan mém 1ap ké hoach xa
phau trong viéc tinh toan thé tich ctia ton thuong
bén trong so ndo, nhung sy sai khac nay la rat
nho, cu thé trong nghién ctru nay cac ton thuong
tai vi tri bién sai so ciia hai phuong phap trung
binh 14 0,0034%, cac khdi u tai vi tri trung tam sai
s6 12 0,0749%, con tai vi tri hd sau 1a 0,0015%.

4.2.Bién s6 dd bao pht chumtia (coverage)

Sai so0 veé do bao phu chum tia cua cac khoi u

80

0,172% véi p=0.032, khéi u tai vi tri trung tam
¢ sai sd trung binh coverage 1a 0,2179% voi
p=0.019, con cac ton thwong tai vi tri hd sau sai
sO trung binh la 0,2163% v&i p=0.006. Ching t6i
nhén thay sy sai khac c6 y nghia thong ké nhat tai
vi tri hé sau do day 1a vi tri thép nhat ctia hop so,
khi do da dau bang qua béan cau chuyén dung thi
cac diém do tai vi tri dudi s& do dén co cta bénh
nhan tao sy sai l1éch 16n hon vé mit hinh hoc gy
ra kho khan cho LGP tai tao chinh x4c da dau cua
bénh nhan.

Téc gia Henri-Arthur Leroy (2019) nghién ctru
v6i 50 bénh nhan thi dua ra két qua sai khac trung
binh vé chi sé coverage 1a 0,04% (twong ung
0,6 mm?) va khong cé y nghia thong ké (p=0.13)
[3]. Nghién ctru cia Henri va cong sy co két qua
t6t hon cta ching toi la do 50 ca trong nghién
ctru déu c6 thé tich ton thuong rat nho (trung binh
khoang 2 cm?).

4.3. Bién s6 selectivity

Su sai khac cua chi sd lua chon selectivity gitra
hai phuong phép dinh dang da dau trong nghién
clru ctia chung t6i déu khong c6 y nghia thong ké
& cac vi tri trong hop so. Cu thé, & vi tri bién sai
khéc trung binh 1a 0,1750% v6i p = 0.169, nhiing
t6n thuong & vi tri trung tdm c6 sai s6 trung binh
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14 0,1546% véi p = 0.257, con cac ton thuong &
vi tri hd sau co sai s6 14 0,1732% va p = 0.201.
Két qua cua tac gia Henri (2019) c6 sai khac trung
binh trén 50 bénh nhan 1a 0,07% véip = 0.2 [3].

4.4. Bién sé thoi gian (time)

Sai khac vé mit thoi gian chiéu tia cua cac ca
c6 t6n thuong & vi tri bién 13 co y nghia théng ké
p = 0.027 véi sai 56 12 0,296%, con & cac i tri
khac thi sai s6 Ve mit thoi gian khdng c6 y nghia
thong ké, sai s6 trung binh cua céac ca ton thuong
0 vi tri trung tam 1a 0,0816% voi p = 0.584, con
s lidu nay cua cac ca ton thwong & vi tri hd sau 1a
0,0074% v&i p = 0.957. Nghién ctru ciia ching toi
c6 két qua tot hon so véi béo cao ciia Henri (2019)
sai s vé mat thoi gian trung binh 13 1.28% (twdng
g 0.45 phut). con két qua ctia Hisato Nakazawa
(2013) c6 sai s6 vé mat thoi gian 14 0.91% [3],[4].

4.5.Biénsb6 D_

Sai s gia tri lleu cuc tiéu D_. cua cac tén
thwong & vi tri hd sau 1 16n nhat O 8912% voi p
=0.023. Gi4 tri nay trung binh cta cac tén thuong
o vi tri bién 1a 0,203%, p = 0.561. Con sai s6
trung binh ciia cac ton thuong ¢ vi tri trung tam la
0,4354% voip =0.132.
4.6.Biénsé D

max

D_ la gi4 tri liéu xa 1én nhat ma thuong ton
nhan dugc. Trong nghién ctru cua chung t6i cho
thay gia tri lidu D_  cua cac ton thuong ta1 vi tri
bién va vi tri trung tam thi khong c6 sai s6 giira
hai phuong phap dinh dang da dau (déu cho sai
s6 0% va p= 1). Con cac ton thuong ta1 vi tri hd
sau sai sO vé gia tri lidu D__ cing rat nho, chi
0,0235% va p = 0.160.
4.7.Biénsé D

mean
Dmean 1a gia tri lidu xa trung binh ma toan
bd ton thuong nhan dugce trong qua trinh xa phau
theo ké hoach da dinh. Trong nghién ctru nay thi

sai s6 vé mat gia tri D_. lon nhit 13 cia cac ton
thwong tai vi tri hd sau V01 0,2329% vap=0.014.
Tai vi tri bién thi sai sb trung binh cua D__la

0,114% véi p = 0.174. Con gia tri nay tai vi tri
trung tam 1a 0,0573% va p = 0.634.

5. KET LUAN

Tai tao da dau cua bénh nhan dya vao dung cu
do chuyén dung s& tao ra nhing sai s6 nhét dinh
do hinh anh da dau khong thé hoan toan gidng véi
da dau that caa bénh nhan. Theo két qua nghién
cuu cua chung t6i thi sai s6 ctia phuong phap do
da dau 14 rat nho nén c6 thé sir dung phuong phap
dinh dang da dau nay trong cac truong hop can
thiét dé giam thoi gian chup cong huong tir cho
bénh nhan.
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