Ung dung xa phdu dinh vi trén mdy gia toc tuyén tinh...
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TOM TAT

Xa phéu dinh vi la mét ky thudt xa trj str dung mot hay it phan lidu voi libu luong cao cho nhing khoi co
Kich thuoe nhd va vi tri phi hop. Myc dich cua ki thuat ndy 1 dua mot liéu birc xa di Ion dé tiéu digt céc
té bao ung the trong khi gidm t6i da Jiu vao 8 chike lanh lién ké. Trén thé gidi ky thudt nay d& dupc thira
nhdn réng réi va thuee hién trén may Cyberknife,Gamma knife, Tomotherapy, Proton va nhiing may gia tée
duoc trang bj hé thdng collimator da 14 (MLC). Tai Viét Nam hon 30 don vi xa trj va 35 may gia toc tuyén tinh
nhung k§ thuét ndy cén chira duoc &p dung rong réi do chua c6 nhitng may mdoc va trang thiét bi dbng bo.
Trung tam Ung buéu- Bénh vién TW Hué duoc trang bj méy gia tée tuyén tinh(Elekta Axesse), phadn mém
14p ké hoach tién tién va céc thibt bi h tro tir théng 3 ndm 2015. Ngodi xa trj 3D thuong quy, xa tri diéu bién
lidu (IMRT), xa tri didu bién theo thé tich knéi u (VMAT) may con c6 chic ndng xa phdu(SRS Stereotactic
radiation surgery) (SRT Stereotactic radiation therapy)(SBRT Stereotactic body radiation therapy). Cac ky
thuat xa duoc thuc hién dudi sw huéng dan cda hinh dnh (IGRT). Trung tdm Ung buéu- Bénh vién TW
Hué 1a mot trong nhitng co s& du tién cia cd nudc trién khai thanh cong k thuét xa phdu trén méy gia
téc AXESSE dui sy huong dan hinh anh (IGRT). Ttr théng 8/2015 dén thang 8/2016, ching toi da tién
hanh iap ké hoach didu trj 40 bénh nhan c6 khéi u gan, phéi va ndo. Vi xa phéu dinh vi ching t0i st
dung ky thuét xa trj didu bién liéu theo thé tich kh8i u (VMAT). Bé c6 thé trién khai theo huong do, ngudi
ta 08 st dung kha nang 16i wu hod tryc tiép 0o m& cia collimator va géc quay cua than may. Trong bai
vibt nay xin duoc gisi thiéu quy trinh ky thudt xa phdu duoc tng dung trén may gia tbc Axesse dang thuc
hién tai bénh vién.

Tir khéa: Xa phdu dinh vi, méy gia téc tuyén tinh.

ABSTRACT
APPLYING LINAC- BASED STEREOTACTIC RADIOSURGERY
AT HUE CENTRAL HOSPITAL
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Stereotactic radiosurgery is a radiotherapy technique using one or several fractions with high dose of
radiation for small tumors and proper sites. The aim of this technique is to deliver an adequate radiation
dose to kill cancer cells while minimizing dose fo adjacent structures. This technique has been approved
globally and has been performed based on Cyberknife, Gamma knife, Tomotherapy, Proton and LINAC
equipped with Multiteaf Colfimator (MLC). In Vietnam, there has been more than 30 radiotherapy units
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and 35 LINAC, but this technique has not been applied broadly due to lacking of machines and conformal
instruments. Oncology Center — Hue Central hospital has been equipped with LINAC Axesse {Elekta),
advanced planning software and supporting equipments (since March 2015). This LINAC can perform
not only 3D conformal, Intensity Modulated Radiotheray (IMRT), Volumetric Modulated Arc Radiotherapy
(VMAT), but also radiosurgery function (SRT: Stereotactic radiation therapy — SBRT: Stereotactic body
radiation therapy). These techniques are performed under Image Guide {IGRT).Oncology Center — Hue
central Hospital has been the first unit performing successfully radiosurgery based on LINAC Axesse under
IGRT. From August 2015 to August 2016, we had planned for 40 cases with tumors of liver, lung and brain.
We used VMAT technique for these plans, utilized optimization for direct aperture and angle of gantry. This
essay is to introduce the technique process applied on-LINAC af our hospital.
Key words: Stereotactic radiosurgery, LINAC.

L MO PAU

Muyc dich cia xa phiu dinh vi 13 phan phat mét
liéu xa cao duge chi dinh vao thé tich bia déng thoi
giam thiéu lidu chibu dén mo lanh xung quanh.

+ 3 mite ning lugng photon .6MV, | MV, |5MV.

+ 5 muc nang lugng electron. 6Mev, 9Mev,
12Mev, 15Mev, 18Mev

Dé dang hya chon nang lugng pht hep cho timg
vi tri khéi u.

- Collimator da 14 (MLC). 80 I, mdi 1a day 4mm.
Do dé bién trudng chiéu min.

Trong nhimg thép nién qua, nhiéu thiét bj va ky
thudt tién tién da duoe phat trién dé tng dung trong
thye hanh lam sing nham khéng ngling ndng cao
chit lugng va hiéu qua cia diéu tri. Chiing t6i s&
ap dung k¥ thuét xa phiu cho nhiing bénh nhan cé
nhiing khéi u & ndo, gan va phdi vi Iy do nao dé ma
khong mé duge nhim mang lai sir chinh x4c va an
toan cho bénh nhin ddng thdi cai thién chit lugng
séng tdt hon cho bénh nhén,

Bdo cdo nay duoc thuc hiégn nham muc tidu: Gidi
thiéu dic tinh k¢ thuit ciia may va cdc thiét bi hd
trg. Quy trinh ky thudt xa phau dinh vi.

IL. NOi DUNG

THIET BI NHAM TRUNG MUC TIEU:

- Méy xa tri gia téc tuyén tinh AXESSE ciia hing
Elekta.

- May CT mé phong xa trj chuyén dung 4D cia
hang Philip.

- Thidt bi huéng dan hinh anh trong xa tri.

- Phéin mém 1ap ké hoach didu tri Monaco $.0.

- Dung cu ¢é dinh bénh nhan: Tai chén khéng,

- Cic thiét bi kidm chudn ké hoach bao gdm:
Phin mém verisoft, Thiét bj do liéu Detector 1500,
phantom OCTAVIUS 4D cia hiing PTW.

Hinh 2. Céc 14 Collimator

HUONG DAN HINH ANIH( IGRT):
- XVI Ia thiét bi sir dung v&i mie ning luong

MAY GIA TOC AXESSE:
May ¢6 céc dac tinh k§ thuat sau:
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Kylovoltage (KV). Loai nay st dung thiét bi chup
anh riéng biét, nhung ciing duge gin ngay trén
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khung ctia may diéu tri. Thiét bj nay sir dung cham
tia X tuong tu nhu cac may CT thuong quy. Thiét bi
nay d thyc hién chup cone beam CT hay con goi 4
xa i dudi hwéng dan hinh anh (IGRT).

- Muc tiéu chinh ctia IGRT la lam cho xa tri dugc
chinh xac hon. Vi viy viéc sir dung IGRT thuong

xuyén trong qué trinh xa trj dé cai thién tinh chinh
Xac,

- Phdn mém mdy tinh chuyén dyng s& so sanh
nhirng hinh anh khéi u hay méc giai phiu cita bénh
nhan khi chup CT md phong 1ap ké hoach va khi

dieu tri.

Hinh 3. Hinh cnh chup cone beam khi bénh nhdn ném diéu tri
THIET BI TAO KHUON CO DINH BENH NHAN
- Trong xa phu dinh vi viéc sir dung nhung cdng cu ¢b dinh bénh nhan la rit quan trong dé ¢b dinh tur thé
bénh nhén, & day ching tdi sir dung b cb dinh tai chan khong dé ¢ dinh bénh nhan. Vige dinh vi va ¢b dinh
bénh nhén trong k¥ thudt xa phiu cang trd nén quan trong hon, bdi 18 vj tri, tw thé ctia bénh nhén lién quan dén
su chénh 1éch lidu lwong rét cao ngay trong thé tich u va céc t& chire nguy cép lién ké.

Hinh 4. T thé ¢é dinh bénh nhdn khi ndm diéu tri
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THIET BI PO VA KIEM CHUAN MAY (QA):

- Pé cho méy hoat ddng én dinh, an toan va
chinh x4c, vin d& QA (Quality Assurance) 13 rét
quan trong.

- Cho dén nay céac nha xa tri vin chi ¢6 thé quan
tdim dén d6 chinh xac vé& mat toan hoc cua lidu
lwgng ma thyc chét khong biét dugce lidu luong dé
di vao & chire khéi u ra sao. D& giai quyét va khic
phuc diéu d6 ching toi st dung thiét bj do lidu
Detector 1500, phantom OCTAVIUS 4D va phan

mém Verisort dé kiém tra lidu & méy gia tbe phatra
¢6 dat duge nhu lidu trong ké hoach di duoc lap
didu tri.

- Phian mém MEPHYSTO va phantom nude:
Diing dé thu thap div ligu chiim tia.

- Thiét bi UNIDOS: Do lidu tuyét déi.

- Thiét bj QUICKCHECK: Kiém tra hang ngay
vé suét lidu, do phing va d6 d6i xfing cta chum tia.

- PENTA GUIDED PHANTOM: Kiém tra

trudng xa, laser, XVI.

Hinh 5. HE thong thiét bi do kiém tra lidu phat ra ctia mdy gia tée

III, CA BENH MINH HQA

- Nghién clru ca bénh: Trong khuén khd bao cédo
nay, ching t6i chon mdt trudng hop bénh nhan nam
47 tudi, dugc chin doan ung thu gan dé minh hoa
cho k¥ thuat.
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- Ap dung k¥ thuat xa trj didu bién lidu theo thé
tich khéi u (VMAT) véi than may quay | cung 140°
{(0°—220%

- Sir dung chiim photon 6MV va khoang céch
SAD.
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- Lidu lugng 45Gy, phan liéu 900 ¢Gy/ ngdy, thude khéi uma con phy thude véo vi tri khéi u, tai vi tri

5 budi chiéu.

d6 gia tri ctia liéu t&i han ciia céc co quan, to chirc cho

- Lidu chi dinh phu thude vao vi tri va kich thudc  phép bac si xa phéu quyét dinh cép lidu phi hop vao
khéi . Thé tich khdi u cang nhd thi ¢d thé nang lidutai  t6 chire khdiu. Lidu chi dinh tir 27,5 Gy - 50 Gy/ 5Fx.
u cao hon va cho phép khi u nhin lidu bite xa wu viét - Theo hiéng dan ciia RTOG 1112, Version Date
hon. Sw nang lidu tai u khdng chi phu thude vao kich  Nov.30.2012.

Bang !. Liéu chi dinh

. Liéu nhin trung binh ciia gan lanh con 13i (Liver minus GTV)

Liéu chi dinh Gi6i han cho phép S bién déi P4 lech
Cé thé chip nhin Khdng chap nhan

50 Gy <13 Gy 13-13.2 Gy >13.2 Gy
45 Gy <14.5 Gy 14.5-14.7 Gy >14.7 Gy
40 Gy <15 Gy 15-15.2 Gy >15.2 Gy
35Gy <15.5 Gy 15.5-15.7 Gy >15.7 Gy
30 Gy <16 Gy 16-16.2 Gy >16.2 Gy
27,5 Gy <17Gy 17-17.2 Gy >17.2 Gy

Bing 2. Liéu gigi han cia céc to chirc lanh

T4 chite nguy chp Gii han s;r__biég daébi b lé;:h
cho phép Cé thé chap nhin Khéng chap nhin

Thue quan: max (to 0.5 cc) 32 Gy >32 hodc <34 >34
Da day: max (to 0.5 cc) 30 Gy >30 ho#c <32 >32
Ta trang: max (to 0.5 cc) 30 Gy >30 hofic <32 >32
Rudt: max (to 0.5 cc) 32 Gy >32 hodc <34 >34
Ty + 5mm: max (to 0.5 cc) 25 Gy >25 hodc <28 >28
Théin: mean dose <10 Gy >10 hoic <12 >12
Tim: max {30 cc) <30 Gy

Thanh ngue: max (0.5 cc) <50 Gy

Da: tax (0.5 cc) <32 Gy

- Cac viing thé tich thé hién qua mau sic nhu sau: PTV (Xanh da troi), Gan (Da), Rudt (Tim), Da day
(Cam), Tiy séng (Vang), Ta trang (Xanh ngoc), Tim (Trang), Thuc quan (Vang chanh), Da (Tim nhat),
Than trai (D6 twoi), Than phai (Xanh la cdy), Thanh ngye (Do)

Hinh 6. Cdc ving thé tich thé hién qua cdc mau sde
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Khao sat ké hoach di duge 1ap trén 3 hinh anh  han liéu xa vao nhan bia nim gilta gidi han +10%
tryc giao va biéu dd 1idu thé ta thy: v — 5% clia lidu duoc chi dinh. Trong ké hoach xa

tri nay, licu xa vao c¢ac co quan nguy cép 1an luot
To chitc nguy chp Gi6i han nl.nr Sle‘ : e
cho phép : :

The e 0 0.5 2 G + Liéu cyc dai Thue quan nhan 540cGy.
D;Idcag;ui:; ;n(z::)c [() .(; C.c) ce) o G)B: + Lié‘u cuc dai‘ruét nhan 2249¢Gy.
T4 trang: max (to 0.5 cc) 30 Gy + Lh‘éu cyc dai Ta trang nhéan 1955¢Gy.
Rudt: max (to 0.5 cc) 32 Gy + Li€u trung binh Thén trai nhin 208¢Gy.
Tiy + Smm: max (io 0.5 cc) 25 Gy + Liéu trung binh Thén phai nhan 538c¢Gy,
T.hzfln: mean dose <10 Gy + Liéu cye dai Da day nhén 874¢Gy.
Ell:n;]nx?gu"(gon?:))( (0.5 cc) zgg g§ + Liéu cuc dz_li‘Tﬁy + 5mm 1:1h€m 1036cGy.
Da: max (0.5 cc) <32 Gy + Ligu trung binh Gan — GTV nhan 1310cGy.

+ Liéu cye dai Thanh ngyc nhéin 4893¢Gy.

- Trong hinh anh dudng déng lidu 4275¢Gy + Liéu cye dai Tim nhin 290cGy.
(vang- 95% ligu chi dinh) d4 bao trum toan bd PTV + Lidu cuc dai Da nhan 4624¢Gy.
bao dam yéu ciu dat ra 14 it nht cAn dat 95% lidu - Tét ca eéc td chire nguy cAp phai chiju mat lidu
duoc chi dinh vio thé tich chiéu xa. Diém lidu cao  xa khéng can thiét, nhung vin nim trong gidi han
nhét (hotspot) ¢6 man da’'la 110%, thoa min gigi  cho phép.

) 15 m ﬂ,f‘ (4% .Ma]_ Tntal olume DVH

Volyme (%)

Hinh 7. Ducng dong 1idu duoc thé hién trén cdc mdi phing tryc giao
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IV.KET LUAN
- Vi k¥ thuat nay phai doi hoi 46 chinh xac cao

- Dem lai sy an toan va chinh xdc trong xa tri.
- Mét nhidu thoi gian trong viée 1ap ké hoach xa

va phai ¢6 céc thiét bj ddng b dé trién khai ky thuat.  tri. Thoi gian diéu trj mdt fin ngén (5 phit).

- Bam bao lidu du kién tai u trong khi d6 giam

lidu tai cac tb chirc nguy cap.
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- Chi phi diéu trj cao.
- Cai thién chit hrong sbn g tdt hon cho bénh nhén.
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