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Muc tiéu: Dé danh gia sy khac biét ciia cac thong sb lidu luong giita ké hoach diéu tri str dung DCAT va
VMAT. Nghién ctru nhim xac dinh k¥ thuat nao cung cip cac chi s danh gia ké hoach tét hon cho 4
bénh nhan xa phau ung thu phéi duoc néu trong bang 1. Poi twong va phuong phap nghién ciru: Panh
gi4, so sanh ké hoach ctia 4 bénh nhan c6 chi dinh xa phau u phoi .Tong lidu 12 54Gy trong 3 phan lidu, u
phoi nguyén phat c6 giai doan T1-T2, NO,MO0, hoic di cin dén phdi c6 dudng kinh u <= 5 cm. Nhiing
bénh nhan nay dugc lap ké hoach sur dung hé théng lap ké hoach Monaco v5.11.02. Hai ké hoach diéu tri
duge tao cho mdi bénh nhan, mot ké hoach sir dung VMAT va ké hoach khac st dung DCAT. Nhiing
thong s danh gia lidu luong bao gdm chi s6 bao phii thé tich bia PTV, chi sé CI (conformity index), chi
s HI (homogeneity index) va thoi gian diéu tri. Két qua: Chét lugng ké hoach cia DCAT 1a tuong
duong v6i VMAT vé do bao phu cua thé tich bia va bao dam liéu cho phdi lanh, thoi gian diéu tri véi
DCAT it hon so véi VMAT. Két luan: Ky thuat DCAT 1a mét lya chon kha thi ddi voi mot s truong
hop xa phau phéi don gian. DCAT la m6t cong cu hitu ich co thé ap dung dé diéu trj véi nhitng vi tri khac
nhu tuyén tuy, ndo, gan. Tuy nhién vé6i nhitng truong hop phirc tap phai tranh co quan nguy cap thi phai
su k¥ thuat VMAT .

Tir khéa: Xa phau dinh vi viing than, xa tri cung quay dong, so sanh lidu lugng, xa tri diéu bién thé tich.

ABSTRACT

VOLUMETRIC MODULATED ARC THERAPY VERSUS DYNAMIC
CONFORMAL ARC STEREOTACTIC BODY RADIOTHERAPY FOR LUNG
TUMORS AT HUE CENTRAL HOSPITAL

Purpose: To evaluate the dosimetric differences between treatment plans using DCAT and
VMAT). The study aimed to determine which technique offers a better planning evaluation
index for 4 lung SBRT patients outlined in Table 1 Methods and Materials: The plan
comparisons of 4 treatment plans has SBRT for lung. The prescribed total dose used was 54
Gy in 3 Fraction, primary lung tumor or metastases, T1-T2, NO, MO, tumor diameter <=5.
These patients was planned utilizing the Monaco v5.11.02 treatment planning system(TPS).
Two treatment plans were created for each patient, one plan using VMAT, and another plan
using DCAT. Dosimetric evaluation parameters included the target coverage, conformity
index (CI), homogeneity index (HI) and treatment times. Results: The plan quality of DCAT
was equivalent to that of VMAT in terms of target coverage, and dose sparing for the normal
lung, treatment times with DCAT are less than with VMAT. Conclusion: DCAT are a viable
option for some simple lung SBRT cases. DCAT is a tool that can hopefully be applied to
other sites as pancreas, brain and liver. However, in complicated cases, it is necessary to avoid
organ at risk then using the VMAT.

Keyword: Stereotactic body radiotherapy, Dynamic conformal arc therapy, Dosimetric
comparison, VMAT.
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1. GIOI THIEU:

Phau thuat 1a phuong phap diéu tri dugc lya chon cho ung thu phéi té bao nho va ung thu
phdi khéng té bao nho giai doan sém. Xa tri hién dai cho ung thu phdi duoc chuyén tir k§ thuat
3D sang cac ky thudt tién tién phtrc tap hon nhu IMRT, DCAT, VMAT, SBRT; tir d6 ty 18 kiém
soat khoi u dd duogc cai thién véi cac ky thuat nay qua cac nim [1,2,3,4,5]. Xa phau ung thu phdi
1a k§y thuat dua mot liéu cao dén mirc ¢6 thé dé tiéu diét, kiém soat khbi u nguyén phat hoic di can
trong khi giam thiéu liéu t6i da dén cac co quan binh thudng xung quanh. Véi ky thuat nay sd
lwong don vi may phat ra rit 16n (MU), do d6 thoi gian phat tia kéo dai, doi hoi tu thé bénh nhan
phai duoc dinh vi mot cach chinh xac. Qua cac nghién ctru cho thy véi ky thuat DCAT thoi gian
phat tia giam so véi ky thuat VMAT, ciing nhu chét luong ciing twong dwong giita hai ké hoach,
c6 thé ap dung véi cac vi tri u thich hop[10]. Chiing t6i tién hanh 1ap ké hoach DCAT dé danh gi4,
so sanh vai ké hoach VMAT theo cac tiéu chi do bao phu cua thé tich bia, chi sd CIL, HL

2. VAT LIEU VA PHUONG PHAP: ‘
2.1. Chon bénh nhan va mo6 phéng bon chieu (4DCT)

Toan bo 4 bénh nhan ung thu phoi c6 chi dinh xa phiu giai doan tir thang 5/2016 dén thang
12/2018 tai Bénh vién Trung wong Hué. Giai doan bénh T1-T2, N0, MO, duong kinh u <=5 cm vi
tri ctia khdi u khong nam sat thanh nguc, tim, thuc quan, tiy. Tu thé bénh nhan nam ngira, hai tay
Xép 1én phia déu, ti chan khong, thiét bi gi6i1 han nhip thé dugc stir dung dé dinh vi cho bénh nhan
nham tao tu thé thoai mai, chinh x4c nhat trong qua trinh diéu tri. Pé phuc vu cho viéc 1ap ké
hoach, mo6 phong 4D dugc thyc hién béng may CT 16 lat cat. Hinh anh CT sau d6 duoc d@)ng bo
v6i nhip thd va luu thanh 10 pha, chiéu day mdi lat cat 1a 2,5 mm, toan b hinh anh nay dugc
chuyén vé hé théng lap ké hoach Monaco v5.11.02 phuc vu cho vi¢c xac dinh khéi u va lap ké
hoach. Thé tich ITV (internal target volume) dugc v& bai bac si xa tri dua trén thi tai tao MIP
(maximum intensity projection) ctia hinh anh CT 4D, PET CT ciing dugc sir dung dé xac dinh thé
tich bia. Thé tich PTV dugc tao bang cach cong thém bién 5 mm tir thé tich ITV. Tat ca cac co
quan nguy cép bao gé)m tim, thuc quan, phéi hai bén, tuy, da, thanh nguc, thé tich mo rong 2 cm
va 5 cm tir PTV dé danh gia chat luong ké hoach duogc vé theo hudng din RTOG 0915/0813

2.2. Lap ké hoach

So sanh ké hoach ctia 4 bénh nhan c6 chi dinh xa phau phoi. Tong liéu 1a 54Gy trong 3 phan
lidu, u phéi nguyén phat hodc di can, T1-T2, NO, MO, c6 duong kinh u <=5 cm. Nhitng bénh nhéan
nay duoc lap ké hoach st dung h¢ théng lap ké hoach Monaco v5.11.02. Hai ké hoach diéu trj
duoc tao cho mdi bénh nhan, mot ké hoach su dung VMAT va ké hoach khac sir dung DCAT, tat
ca déu st dung muc nang luong photon 6MV. Thuc hién trén may gia toc Elekta AXESSE, hé
MLC 80 1a, d¢ day cua 1a tai tam 4 mm. Hai k¥ thuat dugc tao cho 4 bénh nhén st dung mot tam,
d6 dai cua cung quay than mdy va sé lugng cung quay than may ciing nhu huéng quay than may
phu thudc vao vi tri, kich thuéec PTV, cung quay thdn méay dong phang hoic khong dong phang
dugc su dyng két hop trong ké hoach (sir dung cac goc quay ban khac nhau). Nhimng thong s6
danh gia liéu luong bao gém chi sé bao phu thé tich bia (PTV), chi s6 CI (conformity index), chi
sd HI ( homogeneity index) va thoi gian diéu tri ( MU: Monitor unit). Dir liéu ké hoach duoc phan
tich dya trén biéu d6 DVH tinh (DVH statistics). Dé danh gia chi sb CI, HI giita hai ké hoach
DCAT va VMAT, cong thac dugc tao boi RTOG va Paddick dugc st dung Clpaggick =
TV r/TVx Vg , trong d6 TV 14 thé tich bia dugc bao phit boi liéu tham chiéu, Vi thé tich liéu
tham chiéu, TV 13 thé tich bia. HI = Dy, /PD trong d6 Dy 14 lidu cuc dai trong PTV , PD(
prescribed dose) 1 liéu chi dinh. CI = 1 1a 1y twong, néu gia tri 16n hon 1 thi thé tich dugc chiéu
xa 16n hon thé tich bia, c6 nghia 1a thé tich chiéu xa l4n sang thé tich lanh xung quanh, néu gié tri
nay nhod hon 1 thi ngugc lai.

Bdng 1. Théng sé thé tich, chi sé6 CI, HI, gid tri MU giita hai ké hoach DCAT va VMAT



DCAT VMAT
Bénh PTV(CC) CIPaddick HI MU CIPaddick HI MU
nhan
1 116.16¢cc | 0.85 1.22 1777.98 | 0.81 1.07 | 5277.70
2 95.66¢cc 0.87 1.14 1746.32 | 0.85 1.03 | 4890.56
3 68.41cc 0.76 1.12 1846.56 | 0.74 1.08 | 4775
4 88.45¢cc 0.71 1.16 2150.8 |0.76 1.1 5140

Chat lugng cua ké hoach dya trén chi dinh RTOG SBRT phoi (Radiation Therapy
Oncology Group): 1) 95% ctia PTV nhan dugc lidu chi dinh va liéu cuc dai phai ndm trong PTV;
2) 99% ctia PTV nhdn > 90% liéu dwoc chi dinh; 3) Liéu cuc dai ciia mo lanh bén trong thé tich 2
cm mo rong tir PTV (D2em) khong vuot qua 50% - 77% cua lidu chi dinh phu thudc vao kich thudc

cua PTV; 4) Rsoy, (ty 1€ thé tich nhan 50% cua liéu chi dinh dén PTV) khong vuot qua 2,9 - 5,9
phu thudc vao thé tich PTV; toan bo liéu gi61 han cho co quan nguy cap nhu tuy song, tim, thyuc

quan, diém liéu cuc dai... tuan thu theo khuyén cdo cia RTOG nhu bang 2:

Bdng 2. Gidi han liéu ciia co quan nguy cdp

Co quan Thé tich(cc) | Liéu thé tich(Gy) | Liéu diém Max(Gy)

Tuy song <0.35cc 18Gy(6Gy/fx) <21.9Gy(7.3Gy/fx)
<l1.2cc 12.3Gy(4.1Gy/Fx)

Thanh nguc+2cm | <lIcc 28.8Gy(9.6Gy/fx) | 36.9Gy
<30cc 30Gy(10Gy/fx)

Da <10cc 30Gy <33Gy

Thyc quan <Scc 17.7Gy 25.2Gy

Tim <15cc 24Gy <30Gy

Phoi (Phai va trai) | >1000cc 12.4Gy
>1500cc 11.6Gy
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Hinh 1. Puong dong liéu ciia BN 3 gitta hai ké hoach VMAT va DCAT
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Hinh 3. Puong dong liéu ciia BN 1 giita hai ké hoach VMAT va DCAT
3. KET QUA

Ca hai ké hoach DCAT va VMAT déu cho két qua twong duong vé do bao phu thé tich bia
(95% cta PTV nhan du liéu chi dinh 54 Gy) va 99% cua PTV nhéan >= 95% liéu chi dinh 54 Gy.
Vé6i DCAT két qua cho thay chi s6 CI cao hon VMAT, nguoc lai VMAT giam liéu cac t6 chirc
lién k& xung quanh PTV tét hon (hinh 1 va 2, 3), tuy nhién cac t6 chic lanh quanh PTV cua ké
hoach DCAT ciing dam bao theo khuyén cdo cia RTOG. DCAT c6 thoi gian phat tia it hon
VMAT do sé don vi may (MU) it hon (nho hon tir 2- 2,5 1an). O ké hoach DCAT c¢6 nhiéu diém
nong (hot spots) tap trung bén trong PTV hon so v&i ké hoach VMAT; tuy nhién diéu nay khong
anh huong dén két qua 1am sang vi hot spots nam bén trong PTV do vay chi s6 HI cia ké hoach
DCAT cao hon VMAT. Dya vao biéu ¢6 DVH tinh cho thay céc chi s6 CI (conformity index), chi
s6 HI ( homogeneity index) cta hai ké hoach DCAT va VMAT cua 4 bénh nhan duoc tom tit ¢
bang 1. Bénh nhan 2, 3, 4 véi hai ké hoach DCAT va VMAT déu dat tiéu chuan theo khuyén cdo
cia RTOG vé d6 bao phu thé tich bia cling nhu cac co quan nguy cép xung quanh PTV do céc
bénh nhan nay c6 vi tri PTV khong nam sat cac co quan thue quan, tay, thanh nguc, tim,. . i
v6i ky thuat DCAT, bénh nhan s6 1 (hinh 3), do PTV nam sat xuong sudn nén heu nhan cua
thanh nguc cao vuot tiéu chuan RTOG, vi vay ky thuat VMAT la sy lya chon t6i vu ddi voi
truong hop nay dé dam bao an toan cho toan bd co quan nguy cap Toan bo don vi may (MU) cua
ké hoach DCAT nho hon ké hoach VMAT trung binh tir 2 — 2,5 1an, do d6 kha ning rut ngan thoi
gian diéu tri 1a mot loi thé cua ké hoach DCAT khi 4 ap dung xa phau dinh vi toan than u ph01. Thoi
gian t6i uu, 1ap ké hoach DCAT ciing ngin hon so véi VMAT. Bé kiém tra chét luong thyc té cia



cac ké hoach VMAT va DCAT di duoc lap, chung t6i str dung hé théng QA (quality assuarance)
Octavius 4D cua hang PTW, dau do 1500 detectors dé danh gia chét luong ké hoach theo tiéu
chuan chi s6 Gamma GI(2mm,2%) d6i v6i xa phau. Qua do6 tat ca cac ké hoach déu dat véi ti 18
trén 95% do vay c6 thé tin cdy voi chét lugng cua cac ké hoach VMAT va DCAT.

4. KET LUAN

Xa phau dinh vi toan than (SBRT) la mot ky thut dang phat trién phd bién trong diéu tri
ung thu phdi. K thuat nay doi hoi phai dwa mot liéu da 16n dé tiéu diét khoi u trong khi phai dam
bao liéu an toan cho céac co quan lan can. Cac ky thuat DCAT, IMRT, VMAT,... l1a nhiing su lya
chon dé dap tng nhimng doi hoi trén. Nhiéu nghién ciru cho thiy SBRT tang ty 1¢ song sot va kiém
soat tai chd [5]. Bai bao cho thdy két qua cua hai ké hoach DCAT va VMAT duoc lap trén 4 bénh
nhan 13 twong duong vé d6 bao phu cua thé tich bia, ciing nhu cac co quan lanh lan c4n déu nim
trong gidi han theo khuyén cao cua RTOG. Tuy nhién, v6i nhimg truong hop thé tich bia nam sat
co quan lanh thi ké hoach VMAT s¢ cho két qua tét hon voi co quan nguy cip can bao vé, do
ddng nhét liéu xa vao PTV ciing tot hon. Gi6i han cia bai bao 1a sb lugng bénh nhén chi co 4
bénh nén dir 1i€u thu thép bi gidi han. Vi nhitng truong hop thé tich bia ndm & vi tri thudn loi thi
DCAT la su lva chon t6i wu do thoi gian phat tia cua DCA, thoi gian 1ap ké hoach ngén hon so
v6i VMAT, trong khi vin dam bao liéu cho co quan nguy cép, do vay tién loi cho ca bénh nhan va
ky thuat vién xa tri. Ky thuat DCAT la mot lya chon kha thi ddi véi mot sb truong hop xa phau
phoi don gian cling nhu c¢6 thé ap dung dé diéu tri v6i nhitng vi tri khac nhu tuyén tuy, ndo, gan
[3,4]. Tuy nhién, voi nhitng trudng hop phuc tap phai tranh co quan nguy cip thi phai sir dung k¥
thuat VMAT.
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