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The design and clinical implication of trajectory—assisting puncture device in transforaminal percuta-
neous full-endoscopic lumbar discectomy/FAN Guoxin, WU Xinbo, GUAN Xiaofei, et al/Chinese Jour-
nal of Spine and Spinal Cord, 2016, 26(3): 218-224

[Abstract] Objectives: To discuss the design principle and operation method of trajectory—assisting puncture
device and its impact on puncture accuracy and fluoroscopic exposure as well as operation time of trans-
foraminal percutaneous endoscopic lumbar discectomy(PELD). Methods: The design principle of trajectory—as-
sisting puncture device was to keep the target point always in the center of a guided arc. 54 patients under-
going PELD were included in this retrospective study, 23 males and 31 females. Patients undergoing PELD
were divided into two groups. Those receiving the self-made puncture—assisting puncture device were regarded
as group A, and those undergoing conventional method was considered as group B. Puncture times, fluoro-
scopic exposure and operation time were recorded and compared. Results: The average puncture times was
1.22+0.57 in group A and 5.89x1.91 in group B (P<0.001). The average fluoroscopic exposure time was
14.15£2.63 in group A and 21.96+4.06 in group B(P<0.001). The average operation time was 81.37+10.62min
in group A and 90.41+14.37min in group B (P=0.011). There were no significant complications in group A
and B, only 1 case with intervertebral disc residue postoperatively was found in group A. There was no sig-
nificant difference in complication rate between the two groups (P=0.313). Conclusions: Trajectory—assisting
puncture device can significantly improve the puncture accuracy of PELD and reduce its fluoroscopy exposure
as well as operation time, which indicates its great potential in the future clinical applications.
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Puncture accuracy; Fluoroscopy reduction

[Author’s address] Orthopedic Department, Shanghai Tenth People’s Hospital, Tongji University School of
Medicine, 301 Yanchang Road, Shanghai, 200072, China

FE—EEE NP (1993-) WL WP A WS J5 ) 5 FE SR
LI (021)66300588  E-mail : 18801790466@163.com
WIRMEE B4 E-mail :hss7418@aliyun.com



o [ A 2 7 2016 4E4 26 2555 3 1)

Chinese Journal of Spine and Spinal Cord,2016,V0l.26 ,No.3 219

UEAFSR B AR TR K AR, BB F R
TEAFHE T A v i B R 20, B /DT
SRy P PRI O 2 L DA A2 B RS PR TR I R] S
ARG PRS2 2 fe B T R i 2
T IO UIE A ME ) B 5% HAE , {EL R T AR A 1 Bl
IO T BT R AP LU S AN BT s, AL
PN B B8 B A A 3 TV LA A A I R 8 e
AT 1) FLA B A P9 BB AR CHE ) L 88 ) 1) T 3
B Tmm 72 A58, JR R T RV AL A EME 8] 254 B
FEAS I 25 TR, PR o FLIE B B A AE
Bl AR,

5 HABEAE BT AR, HER LG
W EAE X BT BEAT ME B0 (14 52 A A ZE R0,
USRS AN R, DR 2 A2 2 [R] I A T RE R
P A A2, R o R AN Al D5 2 S S B A
R IR NN CTIRER LA AU N R R E S 2 €25 4
15 X AR AT RS, m AR A ] LAE R R A
B O I AE P 25 AR R B A ) R B S R L
B O I A8 00 A5 A7 TR AR B A AH G PER, i, 3R
IS 0N WS S VA 2 (YA 97 N
A DLERE A H AR SRR R bRl RTIeEE 2
28 UE ST T2 A 3 52 oL AT 98 20 R i A A I
(] KSR 38 T 10051 SR (SR Dok A A i
{3 BB S R B AN B, 2 ) R v A B SR
75 WA 2 8 o 6 A R ORI ) B A
FeATHT BT TR T DM A £L B 5 A E
i, FEAE [l UV Il PRATE ST b BEAT T 0025 BB

1 BREAE
L1 HMEM] LB E O 4

A 1] FL 52 25 0 i 13 S o7 4 0 455 i THT T R 2
SCHER Y = HERRAT I 100 IR fA S ) 5
HR (1) o Ml ] 5% Bl 245 23 (4 6 I A 4 A
MAERRSe, LI B KE &8 M 4R 5 R -F
BRSBTS HERRAT VR AR h =l IR
SLEREFF AN = AT PR 2 A = 4 S7 AR Y
L5H , [F) I AL AF — AP A AR K P BiE 4T 5 90
T A BE S 1) 2 0 B T2 A A A A R ) 1/4
I, AT 5 SN 2 B 360° HEFE RO FE AT, L
J7 57 BRET 1 B AT T8 1 3 ) BT I B DL R
PR EIE TR SR . PTd AT AR Y SE R T Al
2B B i o ) B 1k o ) AR A

HE 18] LB 27 3R 2 67 48 19 B B £ 0 25 )

T 3 A 2 A LA (BI04 A0 o5 S PR i 22 o
(B 2), 5, 28 H AR S AR S e 5 3L
W75 0852 T 2R AR AR B = e —
AT TR T FL A 2 3 7 2 1) ST 2540 5 1
J5 M 7 % SR — A1 R 7 SRR S
PRET 73 590 % 1 28 0 H AR S AR TS S e 5 3L
M T5 5, Ay 7 A Y- T 5 17 2 ) A i )
S oo =R VA 14121 e ) DN 121 W R = U R X Y
Shy 00 25 ) s A B T e B Ik R0 5 A iR T L
V5 IOE BBl S8 R AT v Al e e, I i IR e 3 2ot
FErh= A — AN AR, I 2R H bR S AT R VR A
“ERVAGERL o O _E AT R 2 A A A A0 o o
PR A B IR ) H AR A TG A Y 2 ) A D A
T B RREEE SRR AL X 2B 0T 5T
T LA/S R LS/ST 15 BEVAT T v M AR 1 ke 35
815 T ALHEAAR RIS 1% B2 X OB LT BEAT i
TR AT ZEFG 0] T AR b 2 rp T Bl e %8
(M [e] L 7 R R B () 8% 28 MR 67 8 T A )
P AR TE R R B 5 R R 4T, TR 2% b
SRR S th R I BE B 7E LA/S 17 B, UE SR A5 BE B
WEHZE5% 11~14em, 76 L5/S1 15 By, #E4F S 55 1E
1Lk 52 12~16cm,
1.2 — R

WP 201545 A 1 H~7 A 10 H 78 LTl
S N R B B RS oL B sz A TR AL B AR Y
BEWARITE, DAPRAE. (1) FRAif 14/5 55
L5/S1 545 B WA [F] £ 28 5 (2)18 % D LAl
FeZ MENR LA TR 1Y 835 5 (3) T ™ JH P AN
O FRFEDG CHEBRARE . (1) 215 B IEHER 858
(2) feg B2 10 15 O AEIR] B R 5 (3) P AT TEDAFE T JE | M A
AN MERE AT WEHERG I 0 A /R SR JHAMEH)
FLAE 2 R 2 57 21 Al B 2 0 A A A AL R CR
FH 2200 5 0 745 4l Bh 22 R B AE R B 4, 2220
BEAG AR A 2 BN 335 0 U EIORT - AR 15 [ 76 A i
CT 1 MRI H A 20 P4k LM 1] 455 28 HH 19 057 8 R R
N TR SR TP R Y AR AR AR M
PR E R E T AR B ARSFIR YT IR S5 AR S IF & 6E
£
1.3 FAREAE

A A, VS E AT TR G KRR R
AT A T K 2% B 7 ARSI T R R R T
A5 TR, SR 05 C B X 2R ML 48 b o 1 i s
R F, FE T A7 7 A B 8 28 H



220 o A A A 24 AR 2016 4EHS 26 B5 3 W Chinese Journal of Spine and Spinal Cord,2016,V0l.26,No.3

WINITg

..'IJII..' Fé)
-

B 1 HAEFRETE SR B a ARSI SIEIR Sy, SRR AT R
a0 IO A B T 1 2 R AR oy b SO A B 1 2 R 4 5 AT B
v, REFEEEAROE B 2 o R B AR S A ] L BT AE A Y L i B
a A R 32 8 0 4% 78 1A 35 A0 b i 2R T B T ME AR BT
PR B LR ARIC M H AR 5L b T AR 2 R % 0057 328 400 o i 1 25 o)
A5 Bt (] AL LK 2R ) B AR ¢ AR LA B AL TE R B SR AT AR
d e B IR b A A I B, SRR SR TR PR 11~
14em (14/5) 8% 12~16e¢m (L5/S1) , HARMR 4 B R AL SEIT 0T e ¥ 2
At B L BT 8 VB IE 7 B9 B2 R A5 K S A6 i 4 D07 48 B X v N0 A6 14
() BEIRA R | i 2 0] b A5 T G 7 7 19 A 1O | AR ] 28 3 2 T e
IR AT B 0 2 AR AR R 2 3k K0
Figure 1 Schematic diagram of trajectory—assisting puncture device a movable support part, three—dimensional regulation
part and arch—guided puncture part b arch—guided puncture part consists of slider, needle guider and probes Figure 2
Puncture trajectory and location theory of the trajectory—assisting puncture device a identifying the vertebral arches and
superior edge of the inferior vertebrae as well as the posterior projection of puncture target with surface locator under
anteroposterior fluoroscopy b identifying the foramen and the lateral projection of puncture target with surface locator
under lateral fluoroscopy ¢ mark on the skin with abovementioned details d posterior projection of the trajectory on the
back and the entry point was 11-14em (L4/5) or 12-16¢m (L5/S1)  from the midline e puncture target remains at the
center of the arch with lateral probe pointing to lateral marker and vertical probe pointing to back marker, even when

the arch creates a virtual sphere, the radius can still be a puncture trajectory
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Table 1 Clinical outcomes of included patients undergoing

percutaneous transforaminal endoscopic discectomy
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Figure 3 Application procedure of trajectory—assisting
puncture device a routine disinfection of arch-guided
puncture part b insertion of the vertical and horizontal

probes ¢ micro-regulation for lateral probe pointing to

lateral marker and vertical probe pointing to back marker d rotate the arch along with the vertical axis to an appropriate

angle e regulate the slider to an appropriate slope f needle is punctured to the puncture target with the assistance of
g 2 pprop P p p 2

needle guider
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Figure 4 Ideal position by one
puncture with the assistance of
trajectory —assisting puncture de-
vice a anteroposterior fluoroscopy
at L5/S1 level b lateral fluo-
roscopy at L5/S1 level
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