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H B : TEA BT 75 3k B 40 M TR 224k K o0t T ik R AR AR RS ik : 5201942 H 22019
410 B TREEATHOT 10 B & % JE/N i 9% (Non-Small Cell Lung Cancer, NSCLC) 8 #-3t456), 4>~
AWHE(MRT). ZEFFHB(VMAT)RA; TROTHLEN. BOTHIEZE40 GyRH174ME MLk B4 p & T3
L DR ABEBOTIHRISEG X RE TG ZRRERE. REASPSS26.08 T4 %0 &% :
1) WEAMR TR SPRLKEHEEAE. CO3+THEHA TR . CD3+CD4+T ik B 40 Hu W5
CD4+/CD8+ A AT F IR, VMATHTREREE XK. HAKBKEAREELEITEEZR(P>
0.05), CD3+THEZBTEEA St ¥ EF (P < 0.05), CD3+CD4+TH LU EE. CD4+/CD8+HEH
EBERITFER(P < 0.01); CD3+CD8+TH R EHNARBIT EWH R, VMATHEAFHE, =&
TSt % E R (P > 0.05). 2) BUTSH: IMRTSVMATEE, PTVARTLSITRER(P > 0.05); XU
V5. V10. V20. V30 VMATHZEFE & (P < 0.05); M iFHFE(MLD). ¥BXFAEHSHE. EHER
BVMATHE LT (P < 0.05). 3) PFSAEFMT R, WA EELHBERN REBBREL T FZR(P> 0.05).
g5i%: 1) NSCLCEFIMRT. VMATHFFBUT 7733 51 25 & Lk 2 40 Ha vk > % b B 4 i SO 3 - 3 A
VAMTAEHE; 2) NSCLCEEFHMBOT AR HEAREZRRANEFEEZR, VMATAER; W
i PHHE. BXAEHSE. EEERBVMATHAENR; 3) IMRT. VMATHMAAEKBOT HRT, W
HEELFEREREFHEHEER.
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Abstract

Objective: The objective is to explore the variation of lymphocyte subsets between Intensity Mod-
ulated Radiation Therapy (IMRT) and Volumetric Modulated Arc Radiotherapy (VMAT), and the
effect of the variation on Progression-Free Survival in patients with primary NSCLC(non-small cell
lung cancer). Methods: A total of 45 patients who received radiotherapy (RT) in the radiotherapy
department of our hospital from February 2019 to October 2019 were enrolled and divided into
IMRT group and VMAT group. The peripheral blood lymphocyte and subgroup tests were per-
formed at 1 week before RT and when the RT dose was up to 40 Gy. RT planning parameters of two
groups were recorded. Patients were followed up for disease progression. SPSS26.0 was used for
statistical analysis. Results: 1) Lymphocyte and subsets parameters: the total number of peripher-
al blood lymphocytes, CD3+T lymphocyte subsets, CD3+CD4+T lymphocyte subsets, CD4+/CD8+
ratio decreased, and significantly decreased in VMAT group. Comparison between groups: peri-
pheral blood lymphocytes (P > 0.05), CD3+T lymphocyte subsets (P < 0.05), and there was signifi-
cant difference in CD3+CD4+T lymphocyte subsets, CD4+/CD8+ ratio, P < 0.01. The CD3+CD8+T
lymphocyte subsets increased and were more obvious in VMAT group (P > 0.05). 2) RT parameters:
there was no statistical difference in PTV volume between the two groups (P > 0.05). V5, V10, V20
and V30 VMAT groups received higher doses (P < 0.05). Mean lung dose (MLD), Homogeneity In-
dex (HI) and Conformity Index (CI) are better in VMAT group (P < 0.05). 3) PFS analysis showed
that there was no difference between the two groups (P > 0.05). Conclusions: 1) Lymphocytopenia
and redistribution of lymphocyte subsets in peripheral blood of patients with NSCLC were induced
by different RT methods, especially in the VAMT group; 2) There are differences in the low-dose
region of the double lung organs at risk in different radiotherapy modalities of IMRT and VMAT
for NSCLC, which is higher in VMAT group. The mean lung dose (MLD), Homogeneity Index (HI)
and Conformity Index (CI) are better in VMAT group; 3) There was no significant difference in
progression-free survival between the two groups under IMRT and VMAT radiotherapy.

Keywords
NSCLC, IMRT, VMAT, Lymphocyte Subsets

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 53|

it A2 A BRI RE AU T2 E B R 2 —, fE B H ATAL TR MR AR T 1 A2[1], /N2 A
(Non-Small Cell Lung Cancer, NSCLC)s2& fifis i) F M B L, 2015 85%. Ml AR Tl s e 7, o s

DOI: 10.12677/acm.2021.119627 4284 [N =85


https://doi.org/10.12677/acm.2021.119627
http://creativecommons.org/licenses/by/4.0/

FHK 5%

B 5 AL FNL 19% [2], K/ BFHFLELBIRIT . 1L 20 2Kk, MEBUTHEARRE, BUTE
Jit e T PR . FH B SR B T2 [3 . TR S MR B B AR R B R I 110 T S RO A R R A T SR BT (Intensity
Modulated Radiotherapy, IMRT)5 & jiE#% 5% (Volumetric Intensity-Modulated Arc Therapy, VMAT). it
A MRAENIAR S b 4 = A, ema R K AR S kR . CAUESEBUT 2 5 Rk g b . g
N EHE oA, HIBOT A G AR B gD 5 2 A SRR AR AR AR OG . A FT B AE AR DT R B0TT Sk R 40
VAR PRI A o S /N2 1 it s S8 87 T o i e AR A AR 52, DUBA AL AR it e 58 25 (11297 SRS SOy 7 =)
bk & 8

2. IR

2.1, — &R

IEHY 2019 4F 2 H % 2019 4F 10 H T-3REEAT YT 5 K 1 NSCLC 3 3k 45 BN NHIEFt, N2 bR iE:
1) ML B Ll FAESL; %08 AJCC8 Wi/ N 11 s 2) 4E#s > 18 % 3) PS P4 0~2 4 4) A
JER, BAREY . HEbRbrdE: 1) BEAEROT S 2) AR EBMEMN L 3) ARG REEN;: 4) &F
TEANVEIR Y 5) 1T 3 N PUMRATT o LUBUT BORRIAE 3 AW 4 : F S RBRBOT (IMRT)4, 24 A
HATBRBUT(VMAT)A, 21 N PRALEEMER]. Fie. HERAL. TNM 7 (35 M0). PS #4378
GuitEZER . FTAENHBEBZFZMEFET, REEEFOEEZ RS S: R2020275.

2.2, HELRpRIE R

XN E ) THYTHT LA BUTHRIE R 40 Gy WATEMEANE K4, MiFs4s 4 mL T EDTA
HAPURE . 4 mL THAARGURE, WIR T ORA7, B 4 /N TR b A i 204 A5 T A ik 400
WEHE, ARPUREE bR A 42 B B Mo A AT Ak R 40 2 K

2.3. BT A%

2.3.1. BT L EE R

BEAMENTERLIR, T2 A BT, HRIBBUAALE E, HIRFFICIRA 17 PIHLIPS Bigborel6
HE CT (22 CRLEHA A, AfEE: PREEKTFER TR, AfZE S mm. H# =4 R G h
% Eleckta Focal T {F 3447 #8 X )

2.3.2. BROERLEFFIE

MRYE A Be . IERIE SR CT. PET/CT &, /A )58 2 E(GTVp). FHPEMRELSE(GTVNd). Ik AR
X(CTV). WEEX(ITV). iHRIEEX(PTV) X EHLEE (OAR), GTVp N/ H Mibsm CT o PET/CT ##
JNIREYE L, GTVnd A FEVEMRELEE, 1TV VAR HEIFIR 2 shys 218 2 R X JE L, CTV 4 GTVp.GTVnd
F 1AM 5 mm HEARE A S RYE ], THREEXOAEEX =4840 5 mm 15 3. fEHLE EAIHLA A
e WU, B, . O, 4J7FIE PGTVp. PTGVnd 60~66 Gy, PTV 50~60 Gy, 1.8~2.2 Gy/ik, 5
W, (a6 as e R Wil V5 <58%. V20 <28%, -0MIF V30 <40%, ¥4 Dmax <45 Gy. HHEHEX
B XGRS AR BT B TBOT T RIEEAT A R AL, EESR>95% 1 PTV (AR $252>99% 1) b 77 57

2.4 MBI

1) Ik E 2 A O 2 1 2H ER A b A K. CD3+T ik 4R i IV, CD3+CDA+T bk [ 4 ity
E#E, CD3+CD8+T ki VAE, CD4+/CD8+LE1H.
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2) JBUTHRFR LSRR AL PTV AR, XUt V5 (K32 5 Gy 5l 5 HE S A i AR AR AR o XUl S AR AR 1) H
4. V10, V20. V30. V40. V50. iliF-¥75) & (Mean Lung Dose, MLD), 71J& 5] 14 6% (Homogeneity
Index, HI). i&J¥ & 454 (Conformity Index, Cl).

3) IS BE VARSI A A To i o R AR AR

25. GitFEabiE

K H SPSS26.0 AT 4t it 04T, THEERI LR () E R, HERIUCTE + brifEE( 7 £5)FR,
KRRt TG4, A4 00 R H Kalpan-Meier #i28, P < 0.05 NZERH G ER X,
P<0.01 AZERARESIFE XL,

3. &R
3.1 HBEMPATHTH

A1 JE I 76K O 40 A B0 L B T S IR, VMAT A NIRRT K, PAZER LRI FER, P>
0.05; CD3+T k&5 4i i T BB A0T fa YA, VMAT A FEEIE, ZRASHEER, P <0.05;
CD3+CDA+T bk B4 i 7 e WS 2L 0T Jo B0, VMAT A FREE s, BARESIF¥ER, P < 0.01;
CD3+CD8+T 4 B AT 5 8T/, VMAT 4L BT R, ER IS %%, P > 0.05;
CDA4+/CD8+LUE BT G H4AK, VMAT A TBEEVIE, BARESITEER, P < 0.01. FFATE
W2 1,

Table 1. Changes of lymphocyte subsets in IMRT and VMAT groups before and after radiotherapy
7 1. IMRT 5 VMAT B4R E e BT Rl a1k

IMRT 4 VMAT 4

If 1] P {H

JBOT R BT A JBOT R BT A
AN A A 1.30+0.62 1.04 +0.60 1.39+0.66 1.21+0.53 0.81
CD3+T 68.43 £ 11.65 64.30 +12.37 69.53+11.91 59.99 +10.80 0.04
CD3+CD4+T 37.12+£10.50 31.60 +9.31 38.74 £ 8.70 26.00 +5.99 0.01
CD3+CD8+T 30.48 £10.40 32.86 +12.17 30.20 +8.60 33.53+8.85 0.71
CD4+/CD8+ 1.38+£0.74 1.14 +0.67 1.42 +0.62 0.85+0.36 0.01

32. Mirs#

IMRT. VMAT W43 L, PTV ABUEH B 2R, P>0.05; XUilifa &4 E%&E, V5. V10, V20
HRFEGHFER, P<001, V30 A4iH¥ER, P <005 VMAT HZEHE: V40, V50 FH L%
S, P>0.05; XUit-F¥E, WARRESS %R, P=0.001, VMAT A2 &K, X FIEH SN,
ERIRE VMAT B LF, #ZRERG%%ER, P<0.05. ¥ ILE 2.

3.3. fEIFER

AEAFBETT & 2021-5, FKBEVFRTE 18 AN H, &JIEFEUFRE 15 2~ H, IMRT 4173 T3k g A= 17 i 1)
11.23 M H, VMAT d-F3) et AR 11.12 M H, IMRT A3t 0.11 M H, WA EE T R A7
BTG 22 R, P 1H 0.525. AEA7mZk WK 1.
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Table 2. Comparison of dosimetric parameters between IMRT and VMAT groups
# 2. IMRT 5 VMAT FAFIEF S HALLE

IMRT VMAT PE

PTV ##(cm®) 319.91 + 209.56 332.01 +130.65 0.824
V5 46.65 + 11.27 5241 +8.11 0.01
V10 35.36 +£8.32 39.32+6.51 0.01
V20 22.75+3.70 25.55 +4.86 0.00
V30 16.37 £3.10 17.74 £ 4.46 0.04
V40 11.27 £2.76 11.88 £ 3.85 0.57
V50 7.10+2.20 7.37+3.12 0.82
MLD* 1262.65 + 235.46 1077.40 + 169.27 0.00
HI* 0.060 £ 0.017 0.043 £ 0.055 0.04
CI* 0.809 +0.037 0.841 +0.055 0.03

*: MLD: Mean Lung Dose; HI: Homogeneity Index; Cl: Conformity Index.

HEAET TR AL
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Figure 1. Statistical chart of mean progression-free survival time in IMRT and VMAT groups
E 1. IMRT 5 VMAT A Teitt R4 f2 A E) Gt it &

4. ¥1ig

TR AE N T R, 10 AERTZ) 64.3% [4]. Mt B BOT 3 B RR G PRAS ] TR Bdh 4 F5 R 1 5L A M
TR ARG BT, ARATEOR G BFH G BUT RS EIRIT, AT RIS 1 [F 22 U7 8ist 51
BAST s DA M R ik BT S o (RS R, S TOT R E B B R SRR BT R
JIR SR AR XA IS« BOT PAEA T E SR 2 R RE R, A S R e i AT ARV RO 1 BN
AR VA P TR ot it T s A R 45 22 (0 DR AR ILAE SR e S A, U INA UL S AN BE . R
e S A ) TR0 T BOR [ 1 5 39 1 574 5 5] i 7 (Stereotactic Body Radiotherapy, SBRT), & LABRET N
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&, H#EFE LLER A BERE (Intensity Modulated Radiotherapy, IMRT)-5 25 #57i@ 4% 1 5 (Volumetric Intensity-Modulated
Arc Therapy, VMAT) 5 £ R HERUT[5]. IMRT 5 VMAT & 20 50K, 78 L2000 R S g
JJ60 0 e e L B B R G S L A A B S AN FRR AL, VMAT BIMRT B S A (1 I R 3 &
ATBEACIR T IS [H] 2 50% [6], [FIIH AT B4 A 48 X 3& 2 (Conformity Index, CI). 75 %21 (Homogeneity
Index, HI) A SEAI (14 /s B 4% B 52 2 [ 7] AR L s B 0 80T o, VMAT BRI 2 X 7R BX V5. V10 %8 IMRT
RIS, ZRA SRR X[8]. ABARKSRAE 7RUKE S, VMAT 45 IMRT 4HHEAHE4FH
HI. Cl, SEARAYAT 7147 & (Mean Lung Dose, MLD), {H V5. V10. V20. V30 % IMRT B & Ff

JCIT AT LA 5] AR LA B 2D £ 28 % 22 TR FUAE S (9] AN A PRI (A0 Al X e AU, H A=
FR S BBURR P B 45 = o Shiiraishi 5[ 101380 EUBF AR I, R0 A 7 e B AT T R B S PR LG &0 ) I vk E2 20
MTHE, SR PR VAT AT S0 I, RGN D B SRS AN DG . EF 2 T ST UE S A E I
AN 17 K U5 4 o IV 0T 26 S ) RO RR FEAN (], 80T 51 A A Jo L bk O 40 B T B 1) P 40 AT [11] o AR B ST I )
IMRT. VMAT FFA [RIT 7 0 Je i s e £, WA TR . AR08 JRBEETY. TNM 431
S PS $Eor EXRITCI R ZE S, Aad 40 Gy HIIERTSOT 5, I P ZH R A ) L bk E 4 S 8 8T T i H
WY BSRUEERI N, XIE TSRS O B gk D LR K AEAE . {AAE IMRT 5 VMAT
MR AT BRI TC I 222 5 o T 4R S L IR S0 R, A 58 A SIAN [R] S0 A 4 S R ) 3 5
CD3+CDA+T ik 41 i VA . CD3+CD8+T bk L 441 i MV 43 1) 2 I Ay S Uk A 4 S i 5 07 AR B
CD3+CDA4+T itk L2 IV 98Ik . CD3+CD8+T bk E 20 B SV A P FF v 76 W 2 AT A AL R 3R B, (HAR AT
MEEEAE, VAMT R, JLIE& CD3+CD4+T WA, MAX A% R, P<0.05. X—H&E 3K
CD4+CD8+ LU AE I W AR, $27- AR 40 i G A B3 P BT AR o B 5 VR 23R4T 1 15~18 N H I BE T
B AT 5 Tk R A 17 8] (Progression-Free Survival, PFS). 45 % o8 IMRT. VMAT P4l dfr
PFS M & Z 5%, P > 0.05, IMRT 414 {7 PFS # VMAT ZE 0.11 A, $#Rm & & A FREYT 7 0697
J Uk EL T B P ) 22 S IR AR R XS PRS P2 AR 520 . Mahmoud Z5[12]4ik1E, CD3+CD8+T ik EL4H g i
BEEA PR, fEAME. SEWE. S8R, WEE. B, e, BIVESEZ MR d, CD8+T
Y IR S R TS DG, (H I BCES (13 S5 I 458 SCRIA A, CD3+CD8+T 4l 5 s il f5 2 fuAH
Ko HOELE—BINER, BT AH SCUR EL 4 M B 1) A8 A0 S5O S X ORIy BT RIE S JBOT BT A2
FRERI R FEM[10] [14]. 456 IR 2 5 0CHR, T80T AH DGk E2 4 M gk /D LI 52 2% [15], 0T AT BL B0 4
Haga b, EAUVAR G0 e, Rl Re UMLK I S SR i . 3R SR B s e 70 . AR G aT bR
WBITHIYT . RIEEIT . MHRIT SR FBRMLERIT T, SRR S Mg 6 IT 1UE o R A 1
TR T ERER .

ZE LR, At yeiE i e A E o 7 s e R AT AR A58, IMRT . VMAT FifRy 3 51
FEC 471 ) XL VAR T2 200 250 9 AU B b L A B S 1) P 2 A s U VAMIT AT S B 38 DX T B2 A5 B 3 5
PE. BEARAIOUEI AR, IMRT EHUT AR IREIX V5. V10, V20, V30 A ELFHILH, mAdss
£ PFS EEMEZ R, IMRT A {7 PFS 2K 0.11 H, TERPRIGRE Lo $RRIRATLE = B0 3 il AR i
PERYT FBIESE B, IMRT AT VMAT 390 LA, 0] DIOARHE 8 X 7 v T7 I T i Bk L O 56 e S 28 B
7 PR ) B XU 52 07 R AN RS 2 MR R, SR AR ICE . AR FAELE IR G TE T, KB EEBUT
ALY B IR SCRE . IR IT SRR B LA R BT, DL B BE VTN R RE K, e I TE i fE AR
FEII0T O 285 S 15 RE AL S AR AR I 25 NS AN, SRR I8 Ja BB T .

EHEWH

2021 4] b A8 B 2 B A FE UR T K)(20210831)
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