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cam giac dau day than kinh s& V khao sat con
du’dng dan truyen cam giac dau tir b6 phan nhan
cam dén vo ndo do dugc trén bénh nhan dau
day than kinh s6 V véi nguyén nhan do xung dot
mach mau than kinh thu dugc séng dap (ng co
thdi gian tiém cac dinh Np, Pp kéo dai va giam
bién d6 lién dinh la phu hgp véi cd ché bénh sinh
da dugc chirng minh trudc do.

V. KET LUAN

- Dang song ghi nhan dugc sau kich thich
cam giac dau gom: dinh Np (dinh cao nhat cua
song am di 1&n trén dudng dang dién), dinh Pp
(dinh thap nhat cla séng ducng di xudng dudi
duding dang dién), song duong 2 dinh (21/300 vi
tri) va chi don thuan c6 séng duang (5/300 vi tri).

- NguGi bénh dau day than kinh s6 V c6 kéo
dai thdi gian tiém va giam bién d0 cac séng PREP
G ca 3 nhanh bén bénh cua day than kinh s6 V cd
y nghia thong ké sau kich thich dau so vdi nhdm
ching (p < 0,05), va so véi bén lanh trén bénh
nhan dau day than kinh s6 V (p < 0,05).
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TAI BENH VIEN UNG BUO'U NGHE AN
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Nghién clru h0| ctu trén 51 bénh nhan NSCLC dudc xa
tri tai Bénh vién Ung Bu’du Nghe An tir 01/2023 dén
12/2024. Céc théng s6 liéu gom Dmax, liéu theo thé
tich, liéu trung binh tdi thé tich lap k& hoach (PTV) va
cac cd quan nguy cap (OARs), Chl s6 dong nhat (HD),
chi s6 phu hgp (CI), s6 don vi may (MU) va s6 lugng
trudng chiéu dudc phan tich tir bleu do liéu — thé tlch
(Dose Volume Histogram — DVH) trong phan mém
MONACO 5.11.03 cho tirng ké hoach IMRT va FiF. Két
qua: Trén 51 bénh nhan NSCLC, IMRT cho thay hiéu
qua bao pht liéu cao so vdi FiF, V60Gy trung binh tai
PTV cua IMRT dat 97.9% so v&i 96% G FiF (p <
0.001), chi s6 HI va CI lan Iugt la 1.05 va 0.999 so véi
1.10 va 0.995 (p < 0.001). FiF c6 Dmax tai tdy sGng
thap hon (2992.2 + 1239.2 cGy so vGi 3517.8 + 895.7
cGy, p < 0.001). IMRT cho liéu trung binh thap han
dén tim (883.8 vs. 1447.7 cGy), phéi d6i bén (646.4
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vs. 882 cGy) va thuc quan (1869.2 vs. 2233.8 cGy) Vdi
p < 0.01. Nhung IMRT yéu cau s6 MU cao han (776.5
vs. 250.3). K&t ludn: IMRT cho d6 dong déu va do
bao phu liéu cao han vao PTV, dong thdi giam liéu vao
OARs so Vi FiF. V6i FiF, liéu t6i da vao tdy s6ng thap
han va thdi gian chi€u xa ngan han IMRT. Vi vay, FiF
la lya chon thay thé & cac trudng hgp can uu tién bao
vé tly sdng va khong c8 dinh dugc tu thé trong thai
gian dai. T khoa: Ung thu phoi, NSCLC, FiF, IMRT,
Danh gia liéu lugng

SUMMARY
COMPARISON OF DOSIMETRIC IN
RADIOTHERAPY PLANNING FOR NON-
SMALL CELL LUNG CANCER USING IMRT
AND FIF TECHNIQUES AT NGHE AN

ONCOLOGY HOSPITAL

Objective: This study compares the treatment
planning dosimetry between the field-in-field (FiF)
technique and intensity-modulated radiation therapy
(IMRT) for patients with non-small cell lung cancer
(NSCLC) at Nghe An Oncology Hospital, using the
MONACO 5.11.03 treatment planning system.
Materials and Methods: A retrospective study was
conducted on 51 patients with NSCLC who underwent
radiotherapy at Nghe An Oncology Hospital from
January 2023 to December 2024. Dosimetric
parameters including Dmax, dose—-volume metrics,
mean dose to the planning target volume (PTV) and
organs at risk (OARs), homogeneity index (HI),
conformity index (CI), monitor units (MU), and
number of radiation fields were analyzed from dose—
volume histograms (DVHs) using the MONACO 5.11.03
treatment planning system for each IMRT and FiF
plan. All IMRT plans passed quality assurance
requirements using the MiniPhantom and MatriXX
Evolution system (IBA Dosimetry, Germany). Results:
Among the 51 patients with NSCLC, the IMRT
demonstrated superior dose coverage compared to
FiF, with a mean V60Gy to the PTV of 97.9% versus
96% (p < 0.001). The homogeneity index (HI) and
conformity index (CI) for IMRT were 1.05 and 0.999,
respectively, compared to 1.10 and 0.995 for FiF (p <
0.001). The FiF resulted in a lower spinal cord Dmax
(2992.2 £ 1239.2 cGy vs. 3517.8 £ 895.7 cGy, p <
0.001). IMRT delivered significantly lower mean doses
to the heart (883.8 vs. 1447.7 cGy), contralateral lung
(646.4 vs. 882 cGy), and esophagus (1869.2 vs.
2233.8 cGy), with p-values < 0.01. However, IMRT
required a higher number of monitor units (776.5 vs.
250.3). Conclusion: IMRT provides better dose
homogeneity and higher coverage to the PTV while
reducing the dose to the OARs compared to FiF. With
FiF, the maximum dose to the spinal cord is lower and
the irradiation time is shorter than with IMRT.
Therefore, FiF is an alternative option in cases where
spinal cord protection is prioritized or when the
treatment position cannot be maintained for a long
period. Keywords: Lung cancer, NSCLC, FiF, IMRT,
Dosimetric evaluation

I. AT VAN BE_
Ung thu phoi la mét trong ba bénh ung thu
thudng gap nhat trén thé gidi. Theo GLOBOCAN
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2022 tai Viét Nam ung thu phéi 1a mot trong ba
ung thu cé ty 1€ mac mdi va tr vong cao nhat &
ca hai gigi, vGi 24.426 ca mac mdi chiém ti 1&
13.5% va 22.597 ca t&r vong chiém 18.8%?*

Xa tri la mot trong nhiing phuong phap diéu
tri chinh cho ung thu phéi. Hién nay, cac ky
thudt diéu tri xa tri ung thu phéi dang dudc trién
khai tai nhiu trung tdm va bénh vién nhu ky
thuat 3D-CRT, FiF, IMRT, VMAT, xa trji st dung
CT md phdng 4D va ky thuat xa tri dugi huéng
dan hinh anh (IGRT) da cho két qua kiém soat u
tai cho va dem lai cac két qua cao.?

Ky thudt IMRT da dugc trién khai rong rai tai
Viét Nam va trén toan thé€ gigi, song cac ky thuat
truyén théng nhu 3D-CRT va FIF van dang dugc
ap dung. Nhiéu nghién cllu da dugc cong bo
nham so sanh hiéu qua liéu lugng cia IMRT va
FIF. Tai Viét Nam, Nguyéen Thi Lan va cong su
céng b6 nghién cltu so sanh liéu lugng xa tri trén
bénh nhan ung thu dau cb gitta ky thudt IMRT
va FiF. K&t qua cho thay su phan bd liéu lugng
vao thé tich xa tri cta ky thudt IMRT I3 t6t hon
so v@i ky thuat FIF.> MOt nghién clru khac trén
thé€ gidi so sanh gitra ky thuat FiF va IMRT trén
bénh nhén ung thu tuyén tién liét cta Ghafour
va cong su, két qua nhan dugc cho thay ky thuat
IMRT da dat dugc su che phu liéu doi véi PTV
tét han ky thuat FIF. Tuy nhién, trong viéc giam
liéu t&i cac cg quan nguy cdp (OARs) nhu truc
trang va bang quang nhan liéu 60Gy thi ki thuat
FIF cho hiéu qua tét han.*

Hién nay, hai ky thuat FIF va IMRT dang
dugc Ung dung tai Bénh vién Ung budu Nghé
An. Tuy nhién hién tai chua c6 cong trinh nao so
sanh liéu lugng gilra hai ky thuat nay trong diéu
tri NSCLC. Do dd, chung t6i ti€n hanh nghién
clfu v8i muc tiéu: So sanh cac thong s6 liéu
lugng gitra ky thuat IMRT va FIF trong diéu tri
ung thu phéi, s dung hé théng Iap k& hoach
diéu tri Monaco 5.11.03.

Il. BOI TUQNG VA PHUONG PHAP NGHIEN CU'U

2.1 DO6i tugng nghién cilru. D6i tugng
nghién cfu la 51 bénh nhan NSCLC cé chi dinh
xa tri.

Tiéu chudn chon bénh nhén

- Bénh nhan NSCLC dugc chi dinh xa tri lan
dau tién.

_ - Thu thap dugc day du cac thong tin theo

mau nghién clu.

- Bénh nhan déng y va tu nguyén tham gia
nghién cuu.

Tiéu chuén loai trar

- Bénh nhén ung thu phéi giai doan IV

- Cb bénh ly ung thu khac két hgp.
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2.2 Phuong phap nghién ciru

Thiét ké nghién ciru: mo ta cit ngang hoi ciu

Co mau nghién cau: chon mau thuan tién,
két qua chon dugc 51 bénh nhan vao nghién clru.

Thoi gian va dia diém nghién ciu: TU
01/2023 dén 12/2024. Tai Bénh vién Ung Budu
Nghé An

2.3. Cac budc tién hanh

Buoc 1: Lua chon bénh nhan theo tiéu
chuén nghién ciu. )

Buoc 2: Thu thap cac thong tin theo mau
nghién clru. Tat ca cac bénh nhan dugc chi dinh
chup CT mé phong va lap ké hoach xa tri

Budc 3:Lap ké hoach FiF va ké hoach IMRT
trén cung mot dir liéu hinh anh CT m6 phéng da
dugc bac sy xac dinh khdi U, cg quan lanh va chi
dinh liéu xa 60Gy/30 budi.

Dua vao biéu d6 DVH trén phan mém lap k&
hoach MONACO 5.11.03, ti€én hanh thu thap s0 liéu.

Toan bo ké hoach dugc danh gia theo tiéu
chudn NCCN Guidelines Version 3.2023°

Bang 1: Tiéu chudn danh gid liéu UTP
theo tiéu chuén NCCN Guidelines Version
3.2023°

Co quan . o
STT S cht'rc’ Gidi han lieu
1 PTV__|Liéu chi dinh bao phu >95% PTV
2 | PROLIOT \20Gy <35%- 40%, Mean <20Gy
3 Thuc [Mean dose <34Gy, V60Gy <17%,
quan Max < 105% liéu chi dinh
4 |Tay song Max dose < 50Gy
5 Tim |V40Gy <20%, Mean dose <20 Gy

K& hoach IMRT dugc kiém chudn véi chi s6
gamma index dat >95%

Budc 4: Phan tich s0 liéu va viét bao cao

2.4 Cac bién sd nghién ciru:

D3c diém bénh nhan: tudi, gidi, vi tri khdi u,
giai doan bénh.

Théng s6 ki thuat: chi s6 d6 phu hgp CI, chi
s6 d6 dong nhat HI, s6 MU, s6 lugng trucng
chiéu, liéu 60Gy, 57Gy bao phu vao thé tich 1ap
ké hoach (V60Gy,V57Gy), lieu vao cac cd quan
lanh phéi d6i bén, thuc quan, tay séng, tim.

i o0CcO0eEmN;

Hinh 1: Hinh anh minh hoa so sanh phan
bo'liéu xa cua ké hoach FiF (A) va IMRT (B)

2.5. Xtr ly s6 liéu. SO liéu sau khi thu thap
dugc xtr ly bdng phan mém théng ké SPSS 20.0.

2.6. Van dé y dirc. Nghién clru tuan thu
nguyén tic dam bao quyén riéng tu va bao mat
thong tin cla bénh nhan

Il. KET QUA NGHIEN cU'U

3.1. Mot s6 dic diém bénh nhan ung
thu phoi

3.1.1. Pac diém Iam sang

Bang 2: Pac diém l1dm sang

X AR Bénh nhan | Tilé
Pac diém chung (N=51) (%)
Trung binh 62.4 + 7.8
Min-Max 41-81

o <40 0 0
Tuol 41-50 4 7.8
51-60 14 27.5
>60 33 64.7
. Nam 37 72.5
Gici NG 14 27.5
Vi tri Phai 34 66.7
khoi u Trai 17 33.3

Nhén xét: Pd tudi trung binh trong nghién
ciu la 62.4 + 7.8 tudi, do tudi >60 chiém
64.7%. Nam gidi chiém da s& véi 72.5%. Phdi
phai nhiéu hon so véi phdi trai vai ty 16 2/1.

3.1.2. Pac diém giai doan bénh
100

80

;%:B-' 60 45.1
e 43.1 .
40 975 314
15.7 15.7
20 ‘13.7 78 i
Biéu do 1: Giai doan bénh theo AJCC phién
ban 8 20177

Nhan xét: Giai doan u T3-T4 chiém 70.6%
va 60.8% co di can hach N2-N3. Giai doan III
chiém nhiéu nhat véi 80.4%.

3.2. So sanh va danh gia ké hoach tinh
liéu FiF va IMRT

Bang 3: Két qua trung binh cac chi s6
danh giad ké hoach diéu tri

Chisé  |Giai doan| Trung binh p
n Veogy|  FiF 96 + 1.3 (%)
?“L':%‘L (%) IMRT [97.9 % 1.3 (%) ~2-001
P TV Ve _FF__199.4% 0.7 (%) _ 001
(%) IMRT [99.9 £ 0.1 (%) """
FiF  |6/82.7  48.5
Dmax (GY) | 7MRT [6668.1 = 86.9]<0-001
FF | 1.10 £ 0.01
HI IMRT | 1.05 = 0.01 |<2:001
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FF 10.995  0.004
c IMRT 10.999 £ 0.002 | <0001
~ FF | 250.3 £13.9

SoMu IMRT 17765 £ 158.5|<0-001
S6 lugng FiF 3.76 £ 0.7
trudng chiéu| IMRT | 6.16 % 1.1 | 000t

Nhan xét: Ky thuat IMRT dat do bao phu
litu PTV cao han cd y nghia so vdi FiF tai ca hai
muc V60Gy (97.9% so vGi 96%, p <0.001) va
V57Gy (99.9% so v6i 99.4%, p <0.001). Dmax
trong nhém FiF cao hon c6 y nghia (6782.7 Gy
so v@i 6668.1 Gy, p <0.001). Chi s6 HI va CI cla
IMRT ti€n gan tdi 1 han FiF(1.05 so vdi 1.1, véi
p <0.001 va (0.999 so vGi 0.995, p <0.001). SG
MU trung binh trong IMRT I6n han FiF ¢ y nghia
(776.5 so vd@i 250.3, p <0.001). Ky thuat FiF sir
dung s0 trudng chi€u trung binh 3.76 + 0.7 it
hon cd y nghia so vGi ké hoach IMRT trung binh
la6.16 + 1.1.

Bang 4: Gia tri trung binh liéu dung nap
vao cdc co quan nguy cap giiia hai ky thuat

Co quan |Giai doan| Trung binh p
Tim FiF 172221
Vaosy (%) | IMRT 664 |-0-001
Tim FF_[1447.7£12749] o
Mean (cGy) | IMRT | 883.8£739.2 |-
Phoi d6i bén| FiF 46.5+20.2 0.149
Vsey (%) | IMRT | 43.2£206 |2
Phoi d6i bén| FiF 13.1+14.7
Vaoey (%) | IMRT 6.2t7.4 |<0-001
PhGi d6i bén|  FiF | 862 4944 |_
Mean IMRT | 646.4£345.2 |<0-
Tiysdng | FF_ [2992.0%1239.2_
Dmax (Gy) | IMRT | 3517.8£895.7 |-
Thu'c quan FiF 18.4+41.8
Vsooy(%) | IMRT 70198 |<0-001
Thycquan | FF_ [2233.8£1199.7] -
Dmean (Gy) | IMRT |1869.2£1026.2 "

Nhan xét: Ty |é thé tich tim nhan liéu >40
Gy (V40) 6 nhém FiF la 17% + 22.1, cao han so
v6i nhém IMRT 13 6% + 6.4 (p <0.001). Lidu
trung binh dén tim trong nhdm FiF ciing cao hon
(1447.7 + 1274.9 cGy) so v&i IMRT (883.8 +
739.2 cGy), vdi p <0.001.

Liéu trung binh dé&n phé&i ddi bén & FiF |a 882
+ 494.4 cGy, cao hon so vgi IMRT (646.4 %
345.2 cGy), p <0.001.

Dmax dén tay s6ng cao hon & nhém IMRT
(3517.8 = 895.7 Gy) so vGi nhom FiF (2992.2 +
1239.2 Gy),(p <0.001).

VGi thuc quan, thé tich nhan =60 Gy (V60)
trong nhom FiF la 18.4% + 41.8, cao han IMRT
(7.2% % 9.8), p = 0.058. Liéu trung binh dén
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thuc quan trong nhém FiF la 2233.8 + 1199.7
Gy, cao hon IMRT (1869.2 = 1026.2 Gy), p =
0.002.

IV. BAN LUAN

Pic diém bénh nhan. Trong nghién ciu
clia ching t6i, bénh nhan cé dd tudi trung binh
la 62.4 + 7.8, 64.7% bénh nhan trén 60 tudi. Ty
Ié nay tuong dong vGi Nguyén Lan Phuong vGi
65.2% la bénh nhan trén 60 tudié, cho thdy ung
thu phdi chu yéu anh hudng dén nhdm tudi cao,
phan anh xu hudng 3o hda dan s6 va tan suat
mé&c bénh t&ng theo tudi.

Nam gidi chiém ty |é 72.5%, trong khi nir chi
chiém 27.5%. Két qua nay phu hgp véi dif liéu
GLOBOCAN 2022 vé ty 1& nam va nit gidi mac
ung thu phdi tai Viét Nam [an lugt 1a 69.6% va
30.4%!. Ty Ié nay phan anh rd rang mdi lién
quan gilra nam gidi va thdi quen hut thudc.

Ty 18 ung thu phéi phai (66,7%) cao gap doi
so v6i ung thu phdi trdi (33,3%), khd tucng
dong véi Jorgensen N. Trong 282 bénh nhan
NSCLC trong nghién clru Jorgensen N cd 58.2%
kh6i u & phai phai, trong khi 41,8% & phdi trai°.
Su' chénh |éch nay c6 thé lién quan dén cac yéu
t8 giai phau va sinh ly hoc, nhu phdi phai chiém
khoang 55% t&ng thé tich phai.

Giai doan T3-T4 chiém 70.6%, giai doan
hach N2-N3 chiém 60.8%, giai doan III toan bo
chiém téi 80.4%, cho thdy da sd dugc chan
doan & giai doan mudn, khong con phu hgp Vi
phau thuat triét can. O giai doan nay, hda xa tri
la phuang phap diéu tri chinh.

Pic diém vé phan bd liéu vao khéi u va
cac co quan lanh. Ky thuat IMRT cho thay do
bao phu liéu tot hon so vé@i FiF v@i cac chi s6
V60Gy (97.9% so VGi 96%) va V57Gy (99.9% so
vGi 99.4%), su khac biét c6 y nghia thong ké véi
p <0.001. FiF c6 Dmax cao han cé y nghia thong
ké so vGi IMRT (6782,7 Gy vs 6668,1 Gy) véGi p
<0.001. Biéu nay phan anh rd rang kha nang uu
viét cla IMRT trong viéc dinh hinh liéu bdc xa
mot cach chinh xac theo hinh dang phirc tap cta
thé tich 1ap k& hoach. So vdi ki thuét FiF vén Ia
phuong phap néng cdp tlr 3D-CRT nhdm cai
thién tinh déng déu liéu trong thé tich dich bang
cach chia nhd va diéu chinh cac truGng chiéu
nhd (Segment) thi IMRT st dung nhiéu trudng
chiéu véi cudng do khac nhau dugc t6i uu hda
bang phan mém, nhd d6 kiém soat liéu t6t han.

Chi s6 HI cua IMRT (1.05) t6t han FiF (1.10),
phan anh su phan bé liéu déng déu han trong
PTV. Chi s6 CI cla IMRT (0.999) ciing tot han
FiF (0.995). Chi s6 HI va CI cta IMRT cang gan
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gia tri 1 cho th8y kha ndng “6m séat” thé tich dich
tSt honS. Pidu rat quan trong trong ung thu ph0|
vi thé tich u thudng khdng déu va ndm gan mé
lanh quan trong.

DGi véi tim, ty |é thé tich tim nhan liéu 40 Gy
(V40Gy) & nhém FiF la 17% + 22.1, cao gap gan
3 lan so véi nhém IMRT 6% * 6.4 v8i p <
0.001. Nghién clu cia ching toi thdp haon
nghién clru cla Stephen G. Chun vé@i V40Gy =
16.5%1°. Didu nay cé thé dugc giai thich do
bénh nhan trong nghién clu cla ching toi da
phan 13 ung thu phdi phai (66.7%) vi vdy han
ché cac trudng chi€u qua tim hon.

Déi v8i phéi lanh ddi bén FiF cho V20Gy cao
gap doi IMRT (13.1% so vGi 6.2%, p < 0.001),
dong thdi liéu trung binh vao phéi ddi bén cling
cao han (882 cGy vs 646.4 cGy, p < 0.001). biéu
nay cho thdy IMRT van chiém uu thé trong viéc
ki€ém soat liéu han so véi FiF.

DaGi véi thuc quan, liéu trung binh (Dmean)
thap hon & IMRT (1869.2 cGy so vGi 2233.8 cGy,
p = 0.002). Két qua nay tudng déng véi nghién
ctu John Boyle cho thay véi ky thuat IMRT thutc
quan dudc bdo vé, cu thé liéu trung binh vao
thuc quan la 1830 cGy.

DaGi vdi tiy séng, FiF cho liéu tdi da vao tiy
s6ng thap hon IMRT (2992.2 cGy vs 3517.8 cGy,
p < 0.001). Trong ky thuat FiF, s6 lugng trudng
chiéu it va thudng tranh chi€u xuyén qua vung
tdy s6ng. Do do, liéu cao it khi tap trung vao
vung tdy. Trong khi d6, IMRT sir dung nhiéu
trudng chiéu diéu bién, véi lieu dugc phan phoi
theo nhiéu gdc d€ bao phi tét PTV. Do dé, trong
cac trudng hgp can uu tién bao vé tuy soéng, FiF
c6 thé 1a Iua chon an toan han.

Trong nghién clru cla ching t6i IMRT sUr
dung s& don vi monitor (MU) cao han khoang ba
lan so vdi FiF (776,5 so véi 250,3), dan dén kéo
dai thai gian chiéu xa. S6 MU va s0 lugng trudng
chiéu cao han khéng chi lam tang thdi gian lap
k& hoach ma con doi hoi quy trinh kiém tra chat
lugng (QA) dé dam bao tinh chinh xéac va dé an
toan trudc khi ti€n hanh diéu tri. NguGng chap
nhan la ké hoach IMRT phai dat ty I€ dat > 95%
V@i tiéu chi gamma 3%/3 mm khi QA3. Toan bo
k€ hoach clia chidng t6i, IMRT déu vugt qua
kifm dinh chat lugng théng qua hé théng do
MiniPhantom va MatriXX Evolution (IBA
Dosimetry, Birc). VGi s6 MU va s6 lugng trudng
chiéu cua FiF thp hon dang k€ so vdi IMRT ¢
thé xem xét dén viéc sir dung k¥ thuét FiF cho
nhitng bénh nhan khong c6 dinh dugc tu thé
trong thai gian dai.

V. KET LUAN

Ky thuat IMRT cho do dong déu va do bao
pht lBu cao hon vao thé tich 1p k& hoach
(PTV), dong thgi giam liéu vao cac cd quan lanh
(OARs) so vGi FiF. Véi ki thuat FiF, liéu t6i da
vao tly song thap hon va thGi gian chiéu xa
ngan hon IMRT. Vi vdy, FiF la Iva chon thay thé
@ cac trudng hgp can uu tién bao vé tly séng va
khong c6 dinh dugc tu thé trong thdi gian dai.
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