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Abstract

Objective: To explore the clinical application of 3D printing template combined with CT guidance
in radiotherapy of interstitial implantation of non-small cell lung cancer. Methods: A retrospective
study was conducted on 20 patients with lung cancer treated with radiotherapy with brachythe-
rapy. In the experimental group, 10 patients used 3D printing template for short-range interstitial
implantation radiotherapy. The implantation needle path was designed by the pre-planning me-
thod based on CT images, and the individual template entity and implantation needle path were
created by 3D printing technology, and finally guided by CT placing the template below. The con-
trol group consisted of 10 cases of doctors’ freehand implantation radiotherapy treatment plan.
The freehand implantation method was not pre-planned and the direction of the implant needle
was determined by the experience of the operating doctor. The differences in dosimetry and op-
erational safety were calculated when the prescribed doses of the experimental group and the
control group were 15, 30, 45 and 60 Gy, respectively. Results: The Dog, Dgs, and Do of the planned
target volume of the template group were higher than those of the freehand implantation method,
and the difference was statistically significant (P < 0.05); The template group had lower Vs, V3, V3o,
and Dpean of the organ at risk lungs than the freehand implantation group (P < 0.05). The template
group used a total of 83 implantation needles, the number of misses was 1 time, and there was no
incident of normal tissue penetration by the implantation needle. In the unarmed group, 97 times
of needle insertion were used, 4 times of missed targets, and 4 normal tissue piercing events were
observed. Conclusion: The 3D printing individualized template combined with the CT guided me-
thod has dosimetry advantages over the freehand implantation method, and is easy to operate, has
good repeatability, short implantation time, fewer implant needles, and the actual treatment can
meet the pre-planned dose design requirements, which can improve the clinical work efficiency.
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1. 5|15

2022 2 H, HESIEREH O RAT T B — W A B E S v RO, RS i S T T A RO BT AT
SROLJEREE o HorreE/ N i (non-small cell lung cancer, NSCLC)Z i M) 80% 4 4. TG YT &
NSCLC EZ )67 FBz—, Hul SRl Z N H TIGK. 29 60%HHEH] NSCLC 5 77 LT
7, 0T RHA NSCLC JB#H BUTIT A5 FARA Y o BUTITIEZ P28, FEA =4E5& 30T (3D-CRT),
P SRET (Intensity Modulated Radiotherapy, IMRT), ZFFiEH 85807 (Volumetric modulated arc therapy,
VMAT), 12Jig it =07 (TOMO therapy) LA J5 SfAE 80T [1] [2] [3]. X5 TR B &3, th TR K,
M DL 22 A SR B A . 4R (AR AL BE 5 T80T P DK TSR R AR bk g s b, A s A B AR TR
X rputy, A2 B IR H R B s R B %, T DUR G s ORGP o [ IR 23 B, DR, 4o T A
JRIERIG S NSCLC (1) FH P bk B2 6 HRUR R AL TR KB B 25 (8] . 3D T ERASEAR A 1T 4 2R % kS (1) T R B V6 7 4l
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BB, A SCHRTE HIRAS 3D FTENHLAFT EIVRS B2 AT LA B i R A O 225K [4], 3D 4T EVBEARAE & e
SREE R BT A RLLE] [6] [7], i Bk ML RR T EHEIL ENG YT B . AW B AR
i+ 3D TED T PR N A TR AR NSCLC = 4ESftiia T AODEFS, WAkl A ML FH AT S B2 (A0

2. MRFGE
2.1, IFRER

20 151 J5 M ] NSCLC B3 3509 JA BB B Ml , o wp B3 12 48], %2 8 8], 4% 45~65 % (R AERE 52 %),
FEI 7 90, Al 13 81 AR A H8Ch 5~13 B s K44 IR IX (gross tumor volume, GTV){4# 10.3~153.5 cm?® (1
Rk 29.8 cm?®), T HE BT A 9 LB % GammaMed, JEURE A 2r, B EE A 10 Ci, RN 74.2
d, y SHEFIREE N 380 KV, LA SIS AN © FeBMIEARREI TR @ ARAETH
K g oA N it . ® RERIATAER . HEBRbrdE: ABUAITHE IR, AT LR & &
Fefe B2 A o i fit

2.2. FEEFZER CT A

K 20 BINLLEFH 7 AR IE LA GE T2, AP BURamtE41 0y 10 FIfE ] 3D 4T ENBEAGTin &
AR T, AT CT R IHH A B Rt 42, ] 3D 4T ENHOR B MA AR S A A
e BRAE, BRJGAE CT 513 FEABUR, wlsl 1 pos, MR AT M R 4 /N 285 i A2 2
KPS SETRELLY 10 BB AAE T RO TR T TR, SE TR A AT S 9F HLA R B 75
A HRAE IR AR 00 e« RALIEBURYEIR AL R g, AT RS £ CT 513 T4 AR A W T 2500
BEAER L, VERBITE . KIE . Fr A AAE A CT BHE ML T4, CT 9425 3 mm.,
R CT M8 )a AL = Varian Eclipse 80T iR TAEuG . 5] 2 s uREE CT BB BEAT (9 RE AU R

A E R R
Figure 1. 3D printing individualized planting template
1. 3D FTENMA LI IEAR

2.3. XA

TE LB %2 Eclipse V13.6 U7 X R 40 AR Y [E brdm i s 2l 525 51 23 (ICRU) 83 54l 2 ) I HE[X.
Ffe KAt OIE. FHE. WES%, RIEMHSWARGIREE GTV FMFEEIERHALN, GTV 4
(clinical tumor volume, CTV), HH RN FEES 8 =K, BHmAMTBE RN 6 =K. £ =4EnBE BRIt
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R v BB B S AL B B I (] DA BTSRRI AT R 08 154 30, 45. 60 Gy, idiEE
B BEBRIGRTT BT RIAE R B BRI T8 CT ARk s, dam st ik 20 A BT IR e), 224t

THOLE.

Figure 2. Schematic diagram of the arrangement of virtual implanting
needles at different angles
2. TREIABEEMNGESHEREE

24. G FERZE

{# FH SPSS 22.0 730 Gtit 4 Fhab J5 5 & #E X Dogs Dgss Dog Sl Vs Vaos Vaos Dmeans 7 F3 Office
Excel X E R AT, 8. WRIFEIERMNAIERE, K Wilcoxon 75 #A5%. P<0.05 NZERAE
it 3
3. &R
3.1 ERXFIEELEH

N 1 Frn AAREAL 577 N H R A VR X R L, ARG TV RFE X Dogy Dgs Dgo ELAE

TGS, ZRAGUEFZERP <0.05). % 2 FIH T PIMIER T2 R 5 & Lhacal R BT
BRI Vs Vaou Vao ¥IHLGEFIEMEM S &/, ZR A G257 (P < 0.05).

Table 1. Comparison of target doses of two implantation methods (Y + s)

1. P AR B (X £5)

Ak 7577 X HRRRAR L PETFHiME P
Dgg/Gy 14.06 + 0.98 13.32+£0.92 0.015
15 Gy Dgs/Gy 1492 +£1.25 14.21 £1.02 0.016
Dgo/Gy 1574 +2.21 15.07 +1.13 0.015
Dgs/Gy 28.08 £2.12 27.74 £ 1.52 0.024
30 Gy Dgs/Gy 29.88 £3.32 28.91+1.98 0.018
Dgo/Gy 31.45+4.88 30.59+3.81 0.013
Dgg/Gy 41.53 +2.52 39.51 +1.86 0.018
45 Gy Dgs/Gy 4481 +3.14 42,74 + 2.85 0.019
Dgo/Gy 47.52 +3.82 45.65 +3.98 0.019
Dgg/Gy 55.58 +2.13 52.56 +1.91 0.016
60 Gy Dgs/Gy 59.51 +3.03 56.78 + 2.85 0.018
Dgo/Gy 63.15 + 3.43 60.81 +3.98 0.017
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Table 2. Comparison of lung doses between two implantation methods (Yi s)
2. PMIEE AT LR (X £5)

Ak T77 7 i 5% = AR F 1 FEFEE P
V5/% 6.06 £5.41 7.37+6.19 0.005
15 Gy \/20/% 0.41+0.25 0.46 £0.32 0.006
V30/% 0.14+0.11 0.17+0.13 0.012
Dinean 1.15+1.01 1.62 +1.23 0.019
V/5/% 20.48 £11.92 25.74 £ 13.82 0.004
V20/% 3.28+232 451+198 0.004
306Gy \/30/% 1.05+0.88 1.89+1.21 0.003
Drmean 2.37+£1.89 3.25+2.58 0.009
V5/% 30.52 + 14.52 33.51 + 15.66 0.008
V20/% 481 +3.15 6.74 £3.11 0.019
45 Gy
V30/% 1.52+1.12 2.65+1.98 0.009
Drean 355+2.75 4.75+3.87 0.008
V5/% 39.58 + 19.53 43.56 +22.91 0.006
V20/% 6.11£5.23 9.78 £4.15 0.008
%06y V/30/% 2.15+1.43 3.81+2.98 0.006
Dinean 4.15 +3.23 6.01 + 4.52 0.005

3.2. CT A, BiEFaFniatEst e

W 3 fow, BARANGETFIEEAMLL, CT HfkEuD, M A, fHs8cEb, ZRA5%0
225 (P <0.05).

Table 3. Comparison of CT scan times, transplanting time and needle number between the two transplanting methods
(X+£s)

= 3. IR E CT 3R E. FER BRI LR (X +5)

Rl CT H##kE AL AT 7] EGi IR
AR Fi b 6.52 + 3.46 15.16 £ 5.41 8.32+1.89
FE T4 13.05 + 4.46 38.41+13.73 9.73+2.31

P <0.001 <0.001 0.025

3.3 REMHER

BARIEAE LA 83 Ucdditi et BB ROy 1 U, AR OIS AT R 5 IR A H A PEF LI
97 Uik Er, EFEE 4 Wk, HOWERF 4 JOR) 28 IR HHA . BRI 22 1T

4. g
it 7 o R SR RIBE T R, W T AR AR ET AR B, 80T LA —Fh B
W AR, AR, BEERUTHARNERE, DUREIRE ST KRGS KR, KAOBIHOT . o
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A TE ) TROTT S5 4/ IR S AR LA i o BUAS T K T 8], RN TR R, TR,
L2z 4 SO R o 2H SR R 5 2R 57 T DA TS S I v e b i ik g g A, ) P T S R e
BT, EFLME. B, AR B RRIR SRR S HRIE 9] [10]. ERARIE R B U VA T N R H
TR IS, H BTSRRI B2 DL AR /R B 2 1 =8 X 3da 7 B B e . Bl B
I FEORE R, BIVE R RORE R AR R O BRI TR 2 A B ARG T 775X, (0 A B
TBIT BN EIRIR YT IEFE[10]. B THEAE BT 7R B Bk I8 IR 7 I b e i, il SR AR T IX R AR/ i X
5, RIS I S URAIR, o S g 3 e /) 4 i g 14D 3 A 9 B RS i AEE 1 4R K 1 7 2 = 1)
[11]. fEFHAEERE — LB SR IO TR, BN Mt A =, RS SR FE X ) & A A%
A,

AR, % 3D BORMTRE K &, 3D fTENFERYBI T A 2 R FH[12] [13] [14]. 3D FTERJyZER
T T [P ASEAR A R 4 1L 5 2 J3O T T B S A W s, BRI AR T T mT DASE I ReA . H TR LRIETR
7RG S A F BRI R], SR AR AT S T7 I 22— Sl i, HiReEE AR, EEHt
IR G E AU AT o0 AV B AL, DAAR T S Rt M e A I PRy gk 407 1m) S5 R BE o 3D T BN AT DU it
THRMLEAAR RGAT BN 55 v d FEOIR B8 38 T A4 AL B T I T R IR BEE , AT AT DA K K 4 A A AR 4 VR B ] o L3,
FIRZE 1516 3D FTENF ARSI NIRRT v, SRR T MES &, EARIIE T 697 RS FE R R 74k
T AR, Wb B T - Wang Z5[16]F 3D HTERRRHI1E T 21 AL i A R IA T R 8 R E e
JE AR IR . AR R TR R A A O, K O RN 3D B A HYAYT Kl . Yuan
LTI E S A S 3D IT ENTA) 5] SR 5 8 B B B AR I PR B U VR TT IR 2 2 R, R IR 5
SRERE BT E A, $EIX Do i, fE KA T Doce BAK. HAMEE[L8]HF 5T T 4% 3D 4T B!
S 1R BEAR N FE 7 BB K /N A 29~58 em?® S S U BE B i R, BUE TR T A AW R ERE 3D
FTENBLAR 6 1 5 AT AR YA T J=) S e A /N 240 e it 0 70 B 2% LU, SR 3D 4T ERFLBI) = i AR A
FERAEE AL CT SEX Fdla b AT Pt R veit, =48 e M & HE S B (141 2), BLiksk
15 B iR X A T SR B A HERA M . 3D #T BN E- T I AR P FH T DA e ALl i Tl T e T PR
AER RIS BUAR AT THRI T B SR 0 7 B SR EE, BRAR 13V EME FE R 4 a1 3R ), B REA8 DRI it () R
SFFFR R BT SR W S B R I R IR, X S AR AEAR B, W H e e . E IR
A A EBOT THRIEE X Dgge Des+ Do EUiETFHEME TR, HENZREM Vsv Vs Vaor Diean B1K,
ZAER S Yuan [17]5545 B — 30 Ji S5[1912% T 3D 4T AR 70 T 6 71 N VAT il 22 A PEAVE %, JF
ST T R, AR R NFIES REIE 3D TR, REEITUER, HHANNEXFES
TG HIRREY), AT X 07 I E IR R TRy B, AR S i T A 2 Lo T LIS 3
WX R, ESRE R fE A B R B AR A A

5. &

LR LRIk, 3D FTEVBRS A TR R AR N S S RO T, RIS, B TR, R
VG, SARA R, SRR D, B RN AT
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