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PANH GIA KHA NANG CANH BAO VA CHAM CUA PHAN MEM LAP
KE HOACH XA PHAU GAMMA KNIFE DU'A VAO TQOA PO PIEM CHIEU XA
VA PO DAI CAC THANH, VIT CO PINH CUA KHUNG PINH VI

TOM TAT

Pat van dé: Hién nay s6 bénh nhan cé bénh Jy
Vé u ndo dugc diéu tri bang phuong phap xa phau
Gamma Knife ngay cang gia tang Trong dé nhiéu
trudng hgp benh nhan co6 khéi u & thuy tran hay thuy
chdm ho3c ca hai sé gay kho khan cho viéc dat khung
dinh vi cho bénh nhan vi cd thé hé thdng 1&p k& hoach
Xa phau LGP s& canh béo va cham khién cho ké hoach
xa phau sé pha| diéu chinh, thay dm dan dén két qua
ngoai y muon. Trong bai bao cao nay, chung toi tién
hanh thong ké, phan tich vi tri cac khoi u ma ké hoach
dé xay ra canh bao va cham, ciing nhu xay dung dugc
toa do cua cac diém chiéu xa (shot) ma phan mém Iap
k& hoach canh béo va cham (ng Véi kich thudc cac
thanh va vit c6 dinh cGa khung dinh vi. P6i tugng va
phuong phap nghién ciru: Ching t6i ti€n hanh
nghién cfu thong ké mo ta trén 79 bénh nhan ma hé
thdng LGP cd canh bao va cham tir thang 11/2022 dén
thang 10/2023. Cac bénh nhan dugc lap ké hoach xa
phau trén phan mém may tinh, va sé dugc dat khung
dinh vi, sau do ching t6i tién hanh do va nhap cac chi
sO cua khung trén dau bénh nhan vao phan mém LGP,
s6 do clia bon thanh gom: trudc - trai, trudc - phai,
sau - trdi, sau - phai va phan nho6 ra cta cac vit co
dinh. Khi dé LGP sé dua ra canh bao va cham cula cac
shot trong ké hoach va cac doi tugng bi va cham. Két
qua: Trong s6 79 k& hoach c6 canh bao va cham, co
10 tru‘dng hop (12,7%) canh bdo va cham ca thanh
phia trudc va phia sau; va 69 ca (87, 3%) canh bdo 1
doi tugng (trudc hoac sau) Tong s6 214 shot cd canh
bdo va cham thi 166 shot @ vi tri thuy tran (77,6%) va
48 shot & thly cham (ch|em 22,4%). Toa d6 trung
binh clia shot va cham vdi thanh AL la (73,05; 33,63;
96,13); vGi thanh AR la (123,55; 29,54; 96,22); véi
thanh PL la (73,67; 168,94; 83,08); v&i thanh PR la
(133,53; 163,78; 78 ,69). Ket luan: Két qua da tim ra
dugc nerng vi tri cla cac 6 di can ndo dat diém chiéu
xa dé xay ra va cham. Nghién c(fu xdy dung Ién cac
vling toa d6 clia shot ma cé nguy cd canh bdo va
cham cao. T khéa: Gamma knife, Xa phau, canh bao
va cham, khung dinh vi
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ON THE COORDINATES OF THE IRRADIATION
POINT AND THE LENGTH OF THE POST AND
SCREWS OF STEREOTACTIC FRAME

Background: Currently, the number of patients
with brain tumors treated with Gamma Knife
radiosurgery is increasing. In many cases, the patient
has a tumor in the frontal or occipital lobe or both,
which will make it difficult to position the patient's
stereotactic frame because the LGP radiosurgery
planning system may warn of a collision, causing a
collision. Radiosurgery plans will have to be adjusted
and changed, leading to unexpected results. In this
report, we conduct statistics and analyze the locations
of tumors that are prone to collision warnings, as well
as build the coordinates of the irradiation points
(shots). The collision warning plan corresponds to the
size of the posts and screws of the stereotactic frame.
Methods: We conducted a descriptive statistical study
on 79 patients whose LGP system had collision
warnings from November 2022 to October 2023.
Patients are planned for radiosurgery on computer
software, and will have a stereotactic frame placed,
then we measure and enter the indexes of the frame
on the patient's head into the LGP software, the
measurements of four The post includes: anterior -
left, anterior - right, posterior - left, posterior - right
and the protruding part of the screws. LGP will then
provide collision warnings of shots in the plan and
collided objects. Results: We had 79 plans with
collision warnings, 10 (12.7%) had both anterior and
posterial  post collision warnings; and 69 cases
(87.3%) alerted 1 subject (anterior or posterial); Of
the total 214 shots with collision warnings, 166 shots
were in the frontal lobe (77.6%) and 48 shots were in
the occipital lobe (22.4%). The average coordinates of
the shot impacting the AL post are (73.05; 33.63;
96.13); with AR post is (123.55; 29.54; 96.22); with PL
post is (73.67; 168.94; 83.08); with PR post being
(133.53; 163.78; 78.69). Conclusion: The results have
found locations of brain metastases where irradiation
points are prone to collisions. Research and create shot
coordinates that have a high risk of collision warning.
Keywords: Gamma knife, stereotactic radiosurgery
collision warning, stereotactic frame.

I. DAT VAN PE

Theo bdo cdo hang nam cua hang Elekta —
Thuy Dién, s6 b&nh nhan trén toan thé& gigi dugc
chan doan céac bénh ly u ndo, di dang mach mau
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dong tinh mach, rd mang cling dong tinh mach
déu gia tdng... Cac bénh ly trén cd thé dugc diéu
tri bang nhiing phuang phap khac nhau nerng
c6 mot phuong phap diéu tri hién dai va ngay
cang ph6 bién hién nay la b&ng thiét bi xa phau
Gamma knife [1].

Leksell Gamma Knife Icon lan dau dugc sur
dung trén thé gidi tir nam 2016 la mét phién ban
mdi va hién dai nhat cua hang Elekta [2].

Khoang diéu tri goi la “collimator cap” dugc
boc bdi rat nhiéu cac cam bién cd tac dung bao
vé cac ngudn Cobalt cling nhu cac &ng chuan
truc [3], khi cd bat ky va cham vao du la rat nho
(nhu téc, mii doi che dau, md hoéi, nudc mat cla
bénh nhan) thi cdc cam bién sé kich hoat kéo
ngudn vé vi tri home, Cho phép dua bénh nhan
ra ngoai mot cach an toan han.

Nhi€u bénh nhan dugc diéu tri di cén ndo da
6 cac ton thudng can dugc xa phau dong thdi.
Nhiéu trudng hgp bénh nhan cé khéi u & ca vung
trudc trdn va sau chdm hodc nhitng trudng hop
khGi u vung hanh ndo sé gay kho khan cho viéc
dat khung dinh vi cho bénh nhéan vi cd thé hé
thong lap k€ hoach xa phau LGP (Leksell Gamma
Knife Plan) sé canh bao va cham, khi dat khung
uu tién cac khdi u vtlng tran thi cac vi tri sau gay
clia bénh nhan sé ngoal vung diéu tri va_khong
cho thuc hién xa phau theo k& hoach, dan dén
viéc phai dat lai khung gay thém dau ddn cho
bénh nhan ciling nhu ap luc cho cac nhan vién y
té. “Shot” la su chi€u xa tai 1 vi tri toa do vdi
kich thudc &ng chudn truc va thdi gian nhat dinh.

M6t k& hoach diéu tri cling cé thé phai huy
néu cd shot bi canh bao va cham gilta khung
dinh vi vGi khoang diéu tri. Mdi khi khoang cach
gitta khung va bé mat khoang diéu tri nho han
mot murc dat trude thi may GK sé dua ra canh
bao vé kha nang va cham. Khoang cach ma
khong c6 canh bao va cham khi > 12mm cho
khung, thanh va vit, va >19mm cho da dau cua
bénh nhan [4].

Mac dung hé théng GK Icon véi nhitng cai
tién vé tinh an toan, do chinh xac, tiét kiém thdi
gian va d3c biét tdng dang ké thé tich cua
khoang diéu tri. Tuy nhién, trong qua trinh thuc
hanh 1am sang chudng toi cling nhiéu ké hoach co
cac shot bi canh bdo va cham tham chi cé trudng
hgp phai dat khung lai.

Hé thdng GK rat phirc tap, yéu cau do chinh
Xac cao, Cac bd phan, thiét bi cla hé thong sé
mat rat nhiéu thGi gian néu can thay thé, nén
moi thao tac phai yéu cau ti mi, chinh xac, tranh
tuyét doi nhirng va cham gdy hu hai cho hé
thong [7].
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Do d6, chung t6i ti€n hanh nghién ciru nay
nhdm muc tiéu cd thé du doan dugc trudc dé
phong trdnh cac toa dd diém xa phau (shot) co
kha nang phan mém Iap k€ hoach canh bao va
cham (fng vdi kich thudc cac thanh va vit c6 dinh
cla khung dinh vi.

II. DOl TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1. Poi tugng nghién cliru

* Tiéu chuan lua chon: + Cic ca bénh d3
dugc lap ké hoach trén hé thong LGP

+ Bénh nhan dugc dat khung dinh vi theo
quy trinh ky thuat.

+ Hé thdng 1ap k& hoach xa phau c6 canh
bdo va cham.

* Tiéu chudn loai tra: + Cac trudng hop
khdng thuéc tiéu chuén lua chon

+ Cac trudng hgp khong cé so liéu do khung
va vit.

* Thoi gian va dja diém nghién ciu

Thdi gian nghién ctu: tr thang 11/2022 dén
thang 10 nam 2023

Dia diém: Tai bd phdn Gamma Knife - bénh
vién K

2.2. Phuang phap nghién ciru

2.2.1. Thiét ké nghién ciru: Thiét ké nghién
clru: Nghién clru cdt ngang, théng ké mo ta.

2.2.2, C60 mau:

- C8 mau: lay t6i da phu hgp d6i tugng
nghién clu.

- Trong nghién ctu chdng t6i da thu thap
dugc 79 bénh nhan.

2.2.3. Cac budkc tién hanh:

Bu6c 1: Bénh nhan dugc chup cong hudng
tir (hodc CT) dé 1ap k& hoach xa phau

BuGc 2: Lap k& hoach xa phau bdng phan
mém LGP

Budc 3: Bat khung dinh vi cho bénh nhan

Khung dinh vi gan c6 dinh trén dau bénh
nhan gitp dinh vi va mo ta dich diéu tri.

Budc 4: Do va ghi so do gia tri cta khung:

GOm cac chi s6: 2 thanh phia trudc, 2 thanh
phia sau, khoang nho ra cta 4 vit c6 dinh.

Budc 5: Nhap gia tri s6 do cla khung va vit
c6 dinh va hé théng LGP.

Budc 6: Ghi s liéu cac shot cd canh bao va
cham.

*B0 cOng cu nghién cfu va ki thuat thu thap
s0O liéu

- Cac s0O liéu vé kich thudc cac thanh cla
khung dinh vi va vit cd dinh dugc do dac bdng
thudc kep sau khi bénh nhan dugc gan khung.

- Cac théng tin vé canh bao va cham dugc
thu thap vao may tinh tir hé thong 1ap k& hoach
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I

E\l

Hinh 1. Hinh anh khung dinh vi (a) va vi tri

cua goc hé toa doé trén khung dinh vi (b)

S6 do kich thudc cta khung dinh vi gom co:

- Chiéu dai ctia hai thanh phia tru6c la 156 mm

- Thanh phia sau cé hai loai: kich thuéc 49
mm hodc 137.5 mm

Chiéu cao cac thanh cua khung dinh vi co
thé diéu chinh tly vao vi tri cla céc khéi u.

Gia tri chiéu cao clia hai thanh phia trudc,
hai thanh ph|’a sau va do dai ph‘én nho ra cla cac
vit 6 dinh s& dugc ghi lai va nhap vao phan
mém 1ap k& hoach xa phiu LGP. N6 s& dua ra
cac shot c6 kha nang va cham.

Toa d0 cac shot theo khong gian 3 chiéu
(x,y,z) hinh 1. Pinh hudng clia cac truc trong hé
toa do Iap thé 1a x la hudng phai-trdi, y l1a hudng
sau-trudc, va z la hudng trén-dudi. Goc toa do la
diém phia trén cach bé mat khung 100mm phia
sau bén pha| cta khung dinh vi [5].

Ung v8i mdi shot c6 canh bdo va cham LGP
sé€ thGng ké doi tugng bi canh bao (thanh trudc
trai, sau phai...), khoang cach tir doi tugng canh
bdo dén bé mat khoang diéu tri.

* Phan tich va xt ly s6 liéu

- Cac s6 liéu dugc md hdéa va xr ly bdng
phan mém théng ké SPSS 20.0

- Cac thuat toadn théng ké

+ MO ta: Trung binh, trung vi, khoang tin
cdy 95%; kiém dinh ONE WAY ANOVA.

Ill. KET QUA NGHIEN cU'U

S6 luogng ca va vi tri cac canh bao va
cham

Bang 1. S6 lupong ca co canh bao va cham

Canh bao SO0 lugng | Phan tram
Phia trudc hodc sau 69 87,3%
Ca phia trudc va sau 10 12,7%
Téng 79 100%

Nhan xét: c6 79 bénh nhan trong nghién

cltu, trong dé c6 10 trudng hgp cd cac shot bi
canh bdo va cham & ca phia trudc tran va sau
cham trén vling ndo bénh nhan. Va 69 ca bénh
khac chi c6 mét ving cd shot bi canh bao va

cham.

Bang 2. Vi tri va so6 luong cac shot

Vi tri shot SO lugng Phan tram

Thay tran 166 77,6%

Thuy chdm 48 22,4%
Tong 214 100%

Nhdn xét: trong s6 79 bénh nhan trong

nghién cfu c6 téng cdng 1a 214 shot ¢ canh béo
va cham vGi 166 shot tai vung tran chiém 77,6%
va 48 shot & vi tri vung cham cla bénh nhan

chiém 22,4%

Bang 3. $6 luong cac loai canh bao

Loai canh bao | SO lugng | Phan tram
X 36 16,8%
! 178 83,2%
Toéng 214 100%

Nhéan xét: Trong s6 214 shot cd canh bao
va cham thi c6 36 shot chiém 16,8% la loai canh
bdo cdm (x) nghia 1a k& hoach d6 s& khéng thé
thuc hién. Va cd 178 shot chiém 83,2% la loai
canh bdo can kiém tra (1) pha| su dung thié€t bi
chuyen dung d€ xac minh néu khdng cé va cham
th| van cd thé dudc dugc phat tia diéu tri.

-

Thanh Thanh AR nh PL Thanh PR
Biéu do 1 S6'shot va cham tren tung doi
tuong bi canh bdo

Nhdn xét: Trong 214 shot cua nghién ctru

thi c6 22 shot canh bao va cham vdi thanh AL

(thanh phia trudc bén trai), 26 shot canh bao véi

thanh AR (phdi trudc bén phai), 88 shot canh

bdo va cham véi thanh PL (thanh sau trai), 78

shot canh bdo vdi thanh PR (thanh sau phai). Di

tugng va cham la cac thanh phia sau vdi tan suat

xuat hién cao hon kha nhiéu so vdi cac thanh
phai trudc (88, 78 so vdi 22, 26).
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3.2. Toa do cua cac shot va doi tugng
va cham

Bang 4. Toa dé trung binh cua cdc shot
va déi tuong va cham

Toa Poi tugng| SO | Trung | Khoang tin
dd | va cham |lugng| binh cay 95 %
AL 22 73,05 | 66,12 | 79,98
X AR 26 | 123,55 (118,46 |128,64
PL 88 73,67 | 70,27 | 77,06
PR 78 133,53 |130,50|136,55
AL 22 33,63 | 28,65 | 38,62
Y AR 26 29,54 | 25,92 | 33,17
PL 88 | 168,94 |167,10|170,78
PR 78 |163,78 |161,42|166,14
AL 22 96,13 | 89,18 | 103,07
7 AR 26 96,22 | 91,36 {101,08
PL 88 83,08 | 80,45 | 85,70
PR 78 78,69 | 75,99 | 81,38

Nhan xét: Nhin vao bang 4 ta thdy toa do
(x,¥,z) trung binh cta shot c6 canh bao va cham
vGi dbi tuong AL (thanh trudc trdi) la (73,05;
33,63; 96,13) vdi khoang tin cay 95% tucng U'ng
V@i cac gia tri toa do (x, y, z), lan luct la: (61,12
- 79,98; 28,65 - 38,62; 89,18 - 103,07). tucng tu
nhu ta cd thé thdy dudc toa dd trung binh cla
cac shot cé canh bdo va cham vdi cac doi tugng
con lai la cac thanh AR (thanh trudc phai), thanh
PL (thanh sau trai) va thanh PR (thanh sau phai)
va cac khoang tin cdy 95% tuong (ng.

Bang 5. Toa dé trung binh cua cac shot
co va cham va chiéu cao tuong trng cua déi
tuong

Toa|Chiéu cao ciia| SO0 [Trung| Khoang tin
do | thanh (mm) |luogng| binh | cdy 95%
X <90 48 |85,93|78,12|93,75

91 - 130 166 |105,9(100,99110,97
Y <90 48 |158,81/146,39/171,24
91 - 130 166 [129,68]120,57|138,79
7 <90 48 |84,19| 80,5 |87,82
91 - 130 166 |84,48|82,24|86,71

Nhdn xét: Bang 5 thé hién toa dd trung
binh cla cac shot cé canh bdo va cham vdéi
khoang chiéu cao tuong ('ng cua cac thanh trong
khung dinh vi. Dé dang cd thé thdy nhom déi
tugng va cham véi chiéu cao thap tir dugi 90mm
c6 sO lugng la 48 shot it han nhiéu so vGi 166
shot va cham v@i doi tugng la cac thanh co chiéu
cao hon tir 91 dén 130mm, thanh cang cao thi
sé€ cang tang kha nang va cham.

Toa db (x,y,z) trung binh cuta cac shot cd va
cham v@i cac thanh c6 chiéu cao dudi 90mm la
(85,93; 158,81; 84,19) so véi toa do trung binh
cla cac shot va cham véi thanh cao tir 91 dén

164

130mm la (105,9; 129,68; 84,48); do truc toa do
z song song V@i chiéu dai cta thanh trong khung
¢6 dinh nén sai khac gitra hai nhdm khong co y
nghia thong ké (vGi p=0,90).

(c)

A X —

Hinh 2. Hinh anh mé phong cac shot co

canh bao va cham theo cac vi tri trong
vung ddu cua bénh nhan [6]

IV. BAN LUAN

V@i kich thudc clia khoang diéu tri dugc tang
lén dang k& nén hau hét cac ton thuong trong
ndo déu cd thé dugc diéu tri véi vj tri dau & gilra
cta khung dinh vi. Tuy nhién van cd cac kha
ndng va cham cua cac truéng hop bénh nhan di
c&n nhiéu & & cac vi tri gidp bién vung trudc tran
hay viing sau chdm clia bénh nhan.

Trong thdi gian nghién cru cé 79 truéng hap
k€ hoach cua bénh nhan cé cac shot va cham
trén tong s6 hon 900 ca dudc diéu tri xa phau
Gamma Knife (bang 1). Cé 69 ca (chi€ém 87,3%)
c6 cac shot canh bao va cham & mot vung (thly
tran hodc thuy chdm), va 10 ca cd cac shot canh
bdo ca phia trudc va sau (chiém 12,7%). Cac
shot canh bao phan bd nhiéu hon & vung tran
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vGi 166 shot (77,6%) va 48 shot & ving cham.
Do dé cac doi tugng va cham cling chi€ém ti 1é
cao han & cac thanh phia sau clia khung dinh vi
(bi€u dd 1) véi 88 shot canh bdo va cham véi
thanh sau trai (PL), 78 shot canh bao vdi thanh
sau phai (PR); va 22 shot canh bdo vdi thanh
trudc trai (AL), 26 shot canh bao véi thanh trudc
phai (AR).

K&t qua cla nghién cliu sé cai thién dang k&
su' tu tin trong qua trinh dat khung dinh vi cho
bénh nhan. Bai trudc d6 bénh nhan da dugc lap
ké hoach xa phau vdi nhitng shot ctia ké hoach
c6 toa d6 nam trong ving c6 kha nang cao xay
ra va cham vd@i cac doi tugng tuong Uing theo két
qua nghién clu, khung sé dugc diéu chinh thich
hgp ca vi tri so véi dau cla bénh nhan cling nhu
diéu chinh chiéu cao cta thanh dé& ngdn ngira
cac canh bao va cham, véi thanh cang ngan sé
cang giam thiéu cac nguy cd canh bdo nhung
cling phai tuy thudc vao vi tri cia khoi u, khi
nhifng ton thuong & vi tri thp (ti€u ndo, hanh
ndo...) thi thanh phai dugc kéo cao dé trudng xa
phau cd thé bao phl cac vi tri nay.

D6i khi trong mot vai trudng hgp bénh nhan
da dugc dat khung & vi tri t6i uu nhat van khong
thé loai bd hét dugc cac shot cd canh béo s& cb
gidi phap cai thién do la quay goc diéu tri
(gamma angle), tirc 1a bénh nhan phai nam nglra
hodc gép c6 sé gdy ra khd khan cho ngudi bénh
trong qua trinh diéu tri.

V. KET LUAN

Céac shot c6 canh bao va cham thuGng xuat
hién & nhitng k& hoach cla bénh nhan vgi vi tri
ton thuang & truc trdn hodc sau chdm. Nghién
cltu xay dung lén cac vlng toa do cla shot ma
c6 nguy cd canh bao va cham cao.
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PAC PIEM LAM SANG VA CAN LAM SANG CUA UNG THU BIEU MO
THU’C QUAN GIAI POAN IV - TAI PHAT VA/HOAC DI CAN

TOM TAT

Ung thu thuc quan (UTTQ) la bénh ly &c tinh cé
tién lugng xau. Cac biéu hién Iam sang hay gap la
nuot nghen, dau nguc, gay sut can. Khi co6 cac dau
hiéu nay bénh thudng & giai doan mudn. Muc tiéu:
MO ta moét sO dac diém 1am sang, can 1am sang bénh
nhan ung thu thuc quan giai doan IV (ta| phat va/
hodc di can) tai bénh vién K. D6i tugng va phuadng
phap nghién clru: 48 bénh nhan ung thu thuc quan
gom 33 bénh nhan méi dugc chan dodn doan IV va 15
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P6 Anh Ta', Nguyén Thu Trang?

bénh nhan da diéu tri bang phau thuat hodc phac dé
hda xa i trLIdc do6 vao vién khi benh da t|en trién
dugc mo ta cac dic diém 1am sang, can lam sang Két
qua nghién clru: Triéu chiing xam 1an u trén 1am
sang nhu ho dai dang 25,0%; khan tiéng 6,2%. Di cin
hach trén lam sang & hach thugng don 41, 7% va hach
dugi ham 12,5%. Déc diém tren CLVT: vé muc do
xam lan: ty Ié khi u pha v& vo 1a 64,6%; 70,8% xam
Ian m& quanh thuc quan, di can hach gap Vdi ti Ié cao
81,3%. Két luan: Hau nhu bénh nhan ung thu' thuc
quan giai doan mudn c6 triéu chiing nu6t nghen va
biéu hién dau hiéu ung thu xam lan nhu khan t|eng
hay ho dai dang T khoa: Ung thu thuc quan giai
doan mudn, triéu ching I&m sang, giai phau bénh.
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