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Clinical Application of Robotic Targeting System in CT-guid-

ed Implantation of I Seeds for Pulmonary Carcer
ZHU Yan-fei,ZHANG Yu,ZHU Ling-lin, et al.
(Huadong Hospital Affiliated to Fudan University ,Shanghai 200040, China)

Abstract ; [ Objective | To evaluate the clinical application of robotic targeting system in CT- guid-
ed implantation of I seeds for pulmonary cancer. [ Method ] The clinical data of 20 patients with
pulmonary cancer receiving CT-guided implantation of ™I seeds using robotic targeting system
(study group) and 20 receiving CT-guided radioactive seeds implantation using conventional
method (contrast group) were retrospectively analyzed. The puncturing time,scanning time , aiming
accuracy,procedure time,dose-length product(DLP) and complications were documented and compared
between two groups. [Results ] The puncturing times(2.7+1.0 vs 4.3+1.5),scanning times(4.7+1.2
vs 6.0+1.4) were shorter,and the aiming accuracy (3.4+1.3mm vs 6.3+2.1mm ) and DLP (325.2+
104.1mGy-cm vs 457.5£163.5mGy-cm) in the robotic targeting group were all lower than those
in the control group(all P<0.05). There were no significant differences in incidence of adverse re-
actions and procedure time between the two groups(P>0.05). [Conclusion] Robotic targeting sys-
tem is more accurate,faster and of lower radiation dose for CT guided implantation of radioactive
seeds in treatment of patients with pulmonary cancer.

Subject words : pulmonary malignant tumor; Robot ; CT-guided ;radioactive seeds
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Table 1 Comparison of the general data between two groups

W, 20 A P N 2 e R

Variable Treatment group Control group P
W, EHARRMPIAZE T —%  Gender 0.744
ARz, PR IR TAEE 22K T iF 2 Male 13 12
Female 7 8

AR 5107 2 AR HOE A
fG LS HETE R CT 515 7R L8
SYBGEAL S| A EAE AR, A
e 38 A R AE T 0 R G B CT 5l
S AT AL 2 0 A BT e ARG R

Tumor type
Primary
Secondary

Depth(mm)

Mean age(years old)

Mean tumor diameter(mm)

66.70+11.10(41~85
33.45+9.45(13~48

63.15+12.16(44~80)  0.294
35.55+9.00(21~50)  0.849
0.342

8 11

12 9
109.35+6.87(92~120)  106.95+5.98(98~118)  0.909

=z L

A O100 A H R i G ET X HLEE T
Bl CT 5| 5 i S e 8 07 1A A AR SE I 98 A 5T
AT B APLES NS U E Bl CT 51523 & (Robotics
and Biomimetics, ROBIO) #E47 1 4 i A fili 3%
i gga 3 ARG A o 7, s/ EE A g O vk TR B A
R AT AE 1 & AR W58 FE T A1 S & 4k

1 #EMETE

1.1 2EAER

2015 4F 12 H % 2016 4 5 A T4 & Bt b e
RSO B Jile 30 1 P g R, ARy A 20 1) (FE
ROBIO % B CT 515 FATRLFHEANR ), 4F % 41~85
% CPHAER 66.70 %), Horb 534 13 i), 2o Pk 7 i
AL kR AR 13~48mm, R O B R 92~
120mm ; J5 & PR filidis 8 1, fili e B g 12 461 (FLrfr 7 43
S5 e A% 4 0 FLIR R SR A% 1 0T W L IR R
B ) s % BEZH (R Ad ] ROBIO % Bl AT 40 T4 A ) H
20 5, AF 1% 44~80 % (CE¥AEIE 63.15 %), B 1 12
B, Ltk 8 1 iRk EL AR 21~50mm, bR ns
A7 B VR 98~118mm; J5 & PRl 11 4], fili 4% 298 9
B (Herp 4 B 25 i e 55 7%, 3 B 00 B 55 72,2 B 2L
TR ) UL AR RSB Ik RN S — R
22 IG5 X (P>0.05) , WL Table 1,

AR DA 28 0305 A5 B2 W7 B 1 ; @
THERF I =3 4 H QR T/ (PS) <2 43 @
TRYTTRS A ILE R R T R REE I T B 1 v
P O AEECR 1A, HEBR bR  QOH kb B A IR g
P JAE | 2L B R B w35t s A M FE HY i A
] | I/ <50 101 1 EE 1 D) 5 7™ 25 6L 4 (BE 1
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B HE T4 ROBIO (Perfint Healthcare Pvt.)
A CT B )R 2t B se it R b 31
B G 515 2800 1 i I PR = A B 42 0 7 AR 67 FL
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g FER TR TR, 2 BRI EI CT H
AR5 19 DICOM A% 20 EIE, I IR = Az AR 5 U
FEAETER T SR B AR R G HEE
TR BE T HUAR 51 50 810 3k 09 07 & 48 T A o2 AR
ROBIO 19 [ 7 %f 422 4= il ALk 5 | 58 19 7% 3l DL S
S A SR

i #5  3E [H GE A 7] Discovery CT750 HD
FA CT, HAT 28 % A A 1% A 25 IR e 55 30 8 4
500 HEAFHEAR  BUR RE S B 55 312.5mm W HIHEE
S84 B T AT A I DU L A HE R VEAN Rl LR
Bl ZE AR 80mm , BB 25 500 HEFHE 1 WAy vk
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SRR 25 BR S R AR AL SR
B IE K& & FH K, KER 45mm, HEHN
0.8mm , F- ¥ % T 68 f K 27~35keV , 41 41 55 15 1 5
H 1 Tem, B F R A TeGy/h, W R 59.6d, I
PR A F B4 KE T35 A 18.5~29.6MBq, RiTHi A %}
UKL %1 A Mick #8 (32 [E Radio-Nuclear A ),
1.3 BITAHE

ARAGAT M &R CT WEEE I K/ 5 A & LA K
i geg J) T 20 R 540 S A B0, A 3R A5 0 Bk A
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(minimal peripheral dose,MPD) >} 120~140Gy, i1 X1
HE AR FH (planning target volume , PTV') Sy K {4 Jif 7 {4
L (gross target volume,GTV) 1% 5™ 0.5~1.0cm,
PTV i1t 90%%5 5 i M 4 A 1 o A8 & B o7 5
AR BN, 36 I IR A 2 SR AR AL, 5 ) LA B Y58 Tw)
s CTHUR T = E m AL E, AR HOEE A S
PEMME R 5 20 T 5 S TR S AR T BT
I, B FE— M lem, BFHEA G R b K iy #£47 CT
4 B0 E CAEA BB =2 A G IRT7 THRI S xf
RIPIHRIPEATEIE . W Figure 1,

A FEAT CT A, SECOEHE 5mm 2 )E
Imm JZ AR X 5 Y #5800 0, #0043 58 s
W D iy RS A% B 22 ROBIO 4 TR i | 36 IR AR 1Y)
2 )2 1] R TE R BEE AT SURTHEE A B AT
A dEr B, 52 )R ROBIO AT i 7 A5 DL
ZFRIEEAS, THA VR AR CT MUK 3 2=
e S, B3l CT HURBINLE , 4% T & Ar 5, HLAK
BHENABOENE, K-S TS B Fr b 4%

b RS A A e v E] AL HERE S B R
TEHERE AL, BECRR BT 4% IO LA 2= A7, R CT
AR E 2 R AL A AT i 22 T 2l 78R 2 0 e
AL AR T LA Tem 18] B2 B

A SE T R CT 14, a0 & AT PR 1
) AN R R ISR, D Figure 2,
1.4 TR

&7 PR U CT T U6 2367 I &5
T FH A B ]

# AR £ . SRR R AT AR EE RS H
PO B FE R

FRDREC BRI A2 — U5 R B
R B B P A R

FOE: ARG S R P CT 4
Y UCEL

DLP (Dose-length product) : %5~ #0 H #5 it 4% 5%
F4 L R R

I A A JCUN | IS I A
1.5 SHitFaE

The simulated needle trajectory path was shown
in yellow.

Before the treatment

The actual needle placement shown in white
was compared with the green simulated path.

Figure 1 The CT images of the needle placement

After the treatment

Figure 2 The CT images of portients before and after treatment

¥ H1 SPSS 22.0 4i it %k,
R EORE 0 LR R, 4y
AR I LR ¢ K5, P<0.05

WAEFH G,
2 # R
40 191 8 8 4 ) 58 AL T il

di kLA AR . 20 5 ROBIO
By CTRITd S, P ZEmK
0 2.7+1.0 IR (1~5 ), FER97
HJ 8] 54.3+10.7min(38~74min) , -
B E 4712 % (2~ %),
R HERS FE 3441 3mm(1~6mm),
DLP ¥ {H 32551041 mGy cm
(108~540 mGy-cm); i %f HE2H
o, SRR 4315 1K
(2~7 ), PRI E] 57.8+
12.4min (33 ~78min) , “F ) 9 4
WL 6.0+1.4 K (3~8 ), 2 il
filfi XS 6.342.1mm (3~10mm)
DLP ¥J{H 457.5+163.5 mGy-cm
(204~749 mGy-+cm)
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WP T 1 B &, ZAMRHA
T e P A X B AL B 1A, 28 S A Y R
SEIRYT R A 1 BN AT 1k i AR YT R R R

TRYT ZH 14 249 2 R A4 OB O E it 22 LA
K DLP {E ¥ 0 B TXH 4L, 2RASIEEX
(P<0.05); WHLLIA YT I (B RN I 2 5 Jy 1 26 5 o4t it
227 L (P>0.05), UL Table 2,

Table 2 Comparison of clinical and technical performance
of the two groups

Index Treatment Control

group group
Number of needle insertion 2.7£1.0 4.3+1.5 <0.01
Number of CT scanning 4.7£1.2 6.0+1.4 0.004
Procedure duration (min) 54.3+10.7  57.8+12.4 0.339
Accuracy deviation (mm) 34+1.3 6.3+2.1 <0.01
DLP (mGy-cm) 325.2+104.1 457.5£163.5 0.004
Complications (%) 5.0% 10.0% 0.500

g {5) 8 3 AE HEAT IR B AR B 9 8 DLP {H
DA R BN KEAE VR YT S B P T 32 1 CT 8 33 79 o
IBIT 4L 4 A 1087.8498.4mGy cm Fl 325.2+
104.1mGy -em, Xt 08 4 B & 5 5~ 16264 +
147.2mGy - cm 1 457.5+163.5mGy -cm, 777 41 HL X
HR LAY 5L DLP R A1 EEA 5 L ) CTT 4 5 700 k2 ) ok
DT 33% M 29%, A G E XL (P<0.05), W
Table 3,

LR X i B e e 8 1 S P A AR AR
KT CT 51 R T7 ik, M2 mT [a] ik WL At
A [a] sk A 1L A8 A JRURIT L (A6 A s, T o 2 5 ] R 4
AN NN SE N vl SRR AR s AIPYIE -
J7ORTHE L O A2 LR AR B K
Rz s iR Y SR Al CT 515 AR g2 5)
AR, Alfe B 22 KOTRAE , Xt i 2H 21 i At
P15 H CT A — 7 BT PR AT, %) T Ja) 0 S8 X -
NI 2 U A G Tk R AREE AR
RO L858, s T D EE S UEET R AT IR A

I ZEAN W R AT CT 47148 8 B 2 Bt 238 H bn iz 8
WESE I 1 I AR B AR5, SCHE N 1 A AR R T ot
BT, AN 52 R 22 R P A~ R4 8 5y s A, 7
BEFEA I 1 B U Pkt (E TR g 2L
Fy RSB0 5 A IR EAT W 4

E&fwEmd YL a AR CT 51 % F 247 4T
iR B PO RG T, BARTH RS W ALG | S0
Ze 5 0 R BRI AL G N REAS DL $2 = 2 UG, 5
F T AR L, B T 32 0 S A D gl A T2
AWFFE A B CT FE AL 515 il 2 R 35 46 L MS-CT 51 &
A6, B T A2 B2 G 5 o 48 5 s U (H R AT
I WERFIHLAS N5 %, B CT F13 KL,
AEWS B B F2 /b DLP A2 3] CT 85 B2

FEARBFIE A, Hlas NAiBY CT 51 %k FHA Y
TR AU RS E D 22 208 T RO CT 51 &=
A X WAEN] T AENL &R AR BT, 20 dlks B A 2
TSR AR Y T SRR B B CT
FIHHEOR D, LR A B 5154 59 DLP {544
R AR 0D T R B 2 R AR e B
RIGRI D | J A e e AR A A i B (HASBIE 5
HhILGETT A 22 5 T RE S R A BRIV 5C I AR A
DR AR DA B 2E 5 BAAHLA NGB CT 5] %
SR (AR RTINS [8]_EOFJC ] AL AT 4%
JETRE EE 1 THRAFPSRIEA —, WL ARG
A+ AEA K, ARl 5 WG YT IR A B AT
A0, (EIRE MR TR AR

Plas NP RS FEHAE TR0 S 78
= 4= [l E BRAE DT 58, i BLAs NS B0 28 0 £
TREE R, b =42 (o) IR A A 2 LA R D) 2
T4k CT BRIy T RN — B, bk 18 S
FH2H R AR BE MO T AR N BT B iR 22, FRATTAY L
50 v B2 Qi 22 18T Smm, X5 Z AT W58 AL &R A
SIS ERAR, 5 —Tr i, AL &R A S B
CT 47K T AL R A R B TR ] ]
BLA I ] AN B i S, 100 552 B FH 3 44 340 LR 45
VER B ] — R 5 10min, 40 F A 51 OB A

Table3 Comparison of total DLP per patient and CT fluoroscopic dose per lesion of the two groups

Treatment group

Control group Dose reduction with

LD 25 (n=20) (n=20) robotic assistance(%) ! P
Total DLP per patient (mGy - cm) 1154.3+616.6 1720.4+921.5 33 -2.283  0.028
CT fluoroscopic dose per lesion (mGy - cm) 325.2+104.1 457.5£163.5 29 -3.054  0.004
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