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Current situation and prospect of flexible needle path
planning technology for puncture surgery
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Abstract: Due to its advantages of small trauma and fast recovery, minimally invasive puncture surgery has been widely used in clinical
practice in recent years, mainly for tissue biopsy, local ablation and local anesthesia. At present, the surgical instruments used in
puncture surgery are oblique pointed flexible needles, which can avoid important organs and tissues and cause less damage to patients
than rigid needles. In the process of surgery, effective path planning algorithms can assist doctors to improve the safety and accuracy of
surgery, and the error of existing intraoperative path planning algorithms is in the order of millimeters, which limits its application in
clinical surgery, and solutions need to be explored. Therefore, the research progress of flexible needle path planning in puncture surgery
is sorted out, the factors affecting path planning are analyzed, the path planning algorithm of puncture needle is introduced in detail, the
key problems that need to be solved are pointed out, and finally the future development direction of path planning of flexible needle
surgical puncture needle is discussed from different aspects such as optimal path selection, parameter feedback and intraoperative real-
time path planning method.
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Fig. 1  Flow chart of the puncture procedure

ST A A A U 2 P AR 2 2 R
7~9 W IAITIEPFE 2 30 min 22471 . TR AR
LA 2 TR R R 2 B AR R IR R, A
[ By B A BEAT T i 2 B 95130 U ORI 2 A R Bt A e
AR e 2 B OB R s 52 SRS I ]
X B AR N SR R AT R, AR5 75 A A I A AE L
B R 11 7 R B A 5 R RS T O, R U
TN IR e A R s BT h i L O kR e
A5 R 2 ) TR rh i DR O R E T I BRE ™ E R
P N B AR L 2 Bl A i 2 4



5 6 3]

TR AR B R B BRI 2 -3 -

TEA R ER AL FE PEET B 28 R B A | RERS R il /b
B0 2R, AR TR D 22 U 2 ST 5 1 RS I 4 1) ] i
Yo SRR B AR R ROCR A DR 3R 2 AT SR AT 1 %
P B AR5 2 4L 2 1) B AR EL A P AN S I R IR 1Y
FEARFNAL A 3 i 2o DA PR3 AT LB g B AR MR Y
R
L1 EHEsBERRX

R T AR 09 2 B0 S WP B A2 PR AT, M
PEET IO ET IR PR, SRR A BRI RHACIR , M A 2 e
AN TR LR AL ZU; 32 2 20 LR [6] 3, Bl
SRAA M YU AR, SRR A A A
— AN I, N AT A Ra s, it
ST ATRIETIEE B, A s s S B T AR AL A
BT R AEOE . R PER 2 3 2 B BRI, A RESE
PUERIE A AR (2 7T LU A 7R 20 2L h U F 25 &
A2 5, SCBUE 2R A R AR X, 200 i
FefEEAR . FE MR T R IR R E T
SiFia A AL iE SRR SRR 2 BT 5 s,

1) 72 i AR R EE AR B TR Rz 307 0, 1
FPER R BT it iz ghint, B i3 R R 10 B 9IRT
SRS RS Fg A 2 S By R A o JEE A S, R AT a2 A
JETK,

2) ANE A B IR AL « PR BT [ I BEA T 45 2E 12 Sl Al
F iz sy, g1 AR 200 B 56 AR, 8 A
[F] =3 ) [ 9

3) Z B4R MR 1 TR — BU S SRR
Ak BERE ST 180° I 4 Jy ) 4k 22 iy ik, LI B Y B3 2
P B 1B AR A A R [

4) BRTEFKAT RV BT RN BEAT 245 HEAN [ S5z 3l B e
12 B G T HTHEZ 3, A SRR

5) HERRAL SR PEET RN BEAT 4R 2E A (1 SR Bl , A #E
18 B BT KT AT HEE 3, fE XA LT 2 B B AR
B

N
- TR
[ S HPN
[\

p
t”’
/""\\
N, I’
et
- Ve
P
y
%
Y
< RREFR
7\ _
~ [N
o/

B2 gEllEHBRR
Fig.2 Schematic of the needle shape''
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