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The application value of percutaneous endoscopic visualization of

screw placement in endo-lif pedicle screw placement
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[Abstract] Objective To explore application value of percutaneous endoscopic visualization of screw placement in
percutaneous endoscopic posterior lumbar interbody fusion (Endo-PLIF) pedicle screw placement. Methods A total of 50
patients with lumbar discogenic low back pain, lumbar spinal stenosis with lumbar instability, lumbar disc herniation with
lumbar instability, and Lumbar spondylolisthesis (Meyerding classification I and II) with indications for lumbar fusion
surgery from October 2020 to April 2021 are selected. Fifty patients were randomly divided into the two groups, A and
B, with 25 patients in each group. In group A, the procedure is Endo-PLIF+ Visual pedicle screw placement under percu-
taneous spinal endoscopy, while in group B, the procedure is Endo-PLIF+ traditional percutaneous pedicle screw place-
ment. The total number of X-ray fluoroscopies, guide wire placement time, operation time, and postoperative hospital
stay are compared between the two groups. The Gertzbein-Robbins criteria are used to evaluate the excellent rate of nail

placement. The preoperative and 24-hour postoperative VAS score and ODI index, modified MacNab criteria and postop-
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erative complication rate to evaluate the efficacy. Besides, improved percutaneous endoscopic nail placement device is
manufactured by 3D printing and research validates its feasibility and practicality. The above mentioned indexes were used
to observe X-ray radiation for doctors and patients., minimally invasive nature, excellent rate of nail placement and surgi-
cal results. Results All patients complete the operation and follow-up visits. The total frequencies of fluoroscopy in A
group is less than B group's (P<<0.05). The pedicle wire insertion time and operation time in group A are less than those
in group B (P<C0. 05). No significant differences are found in postoperative hospital stay in A group compared with B
group (P>0.05). There is no significant difference in VAS and ODI between the two groups compared with each other
before and 24 hours after surgery (P>0. 05). However, VAS and ODI in both groups at 24-hour postoperatively are
markedly ameliorated compared with those before surgery (P<C0. 05). At the final follow-up, there is no significant
difference in the excellent rate of modified MacNab between the two groups (P>0.05). Comparing the two groups, the
excellent rate of percutaneous endoscopic nail placement in A group is better than B group (P<C0.05). The difference in
the incidence of postoperative complications is not statistically significant (P>0. 05). Conclusion Percutaneous endoscop-
ic screw placement can reduce the number of X-ray and radiation exposure risk for doctors and patients, and the excellent
rate of nail placement is relatively high. Meanwhile, the 3D-printed percutaneous endoscopic screw placement instruments
have feasibility and practicality.
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Table 1 Demographics and various baseline data comparison of the
two groups
i H P (=25 ZHn=25 t/z/xy> P
B/ % 15/10 18/7 0.802 0.370
P 60.24+5.90  58.924+4.78 0.870 0.389
R (H) 39.56+20.83 40.96+21.30 0.235 0.815
FARWE
L3-14 6 5 0.117 0.733
L4-L5 19 20
e 1.588 0.662
M ) 5 05 M9 3 1
A A 0 7 A A AR AR 7 10
TR ) 5% 5% 1) o6 P B AE A R 9 8
A I AE 6 6
i 7 s 1) CH D 5.44+1.50 5.64+1.89  0.109  0.913

*2 MAZREFAHE.SLENHE XZERZIRBREAEER
B /8 3 BE (x £5)

Table 2 Comparison of operation time, guide wire placement time. total

number of X-ray fluoroscopies and postoperative hospital stay in

the two groups
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Table 3 Comparison of VAS scores and ODI indices between the
two groups
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Table 4 Comparison of improved Macnab for the last follow-up of the

two groups
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Table 5  Gertzbein-Robbins grades of vertebral arch screws in the

two groups
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Table 6 Comparison of postoperative follow-up complications in the
two groups
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Figure 1 3D printed endoscopic nail placement instrument
TE AL AR GE BT I HE 3 B. 3D FTENTT 4k 5 C. 3D $TENJT e 4k 15 P4 B it 18 215 1815 D. P B8 AR A 25 R OB 58 b i 5 b SR 35 SRAMIU R 9 28 20 s E A
F oM BT ITBRHEIT 8% BA 225G Rl H OBfe o X KRB M TR BT R T LA ARE CT SR HES ARBET7EMES RO AL B i % Sk Arid

IME S R BT 538 B



WA EF 2023 F 8 A % 35 5% 84 Med ] West China, August 2023, Vol. 35,No. 8 . 1171 -

3 iFig

26 NG I HE LA B R B 2012 AR R HE DR D
Bl /N il A BE R T RS T T R A AL SR
N3 ST S = i (I N 2§ L A R A B N
R X LB T EEIEEE F AR BB LAKE C
B G AT E AL L R TR R IR IR
R R T 2 YR E R 7 . AT S IR B A B
TR BE I T B R A R KRS E KT R B (A,
HHSCAF 7T 2 B2, K 0 Bl K I 1) B 2k 3 2 2 KR
ST R LA B B R R G B S D hE
BRI LA (0 AR R S M A B e Rk R A B g
T8 o AR R A IR R A 22 A I 2 T g
g RIS TR IO NN (23 I E NN R R el S
(ICRP) W 5% i 45 7 1 iof |) 3% 22 4 22 S ke fm i )m - & 2k
S b R A R X B T XU K 2 — g AR 1. 6
F50T L M AP SCERIR A K B ) 28R TR A S R
%5 N BORRE 2 A R 29 %0, Horh 85 Y6 HUIR R g Bl A R
HiEa R EA K. ICRP B H M E , it K AL /F 4 4 2
FRAEFE N 20 mSVEU (HUEBRSTRGE B EFRE
AR R0 B B A 7R 4 B RT3
I 2 A R AE 30mSv, K i ICRP # i f) —
GRS N - R N i = o & o S N 2 TRl )
P, Kim"BF5E £ W] Endo-LIF 28 hnAt X £;
AR R B2 E 2 AR X FL IS, I H
BEZNBEFARANEEREZITRFARANEEZ 2.4
5 B I B . A% 0 3 R R YRR A T
A B 5 R s o) A L B — S i TR ) K 5 3D
FTERH2 AR AT LA figp pe b 3R A% 5 iV 12 R 1 0] A [) B 3R
2R G A IR A BRI T T I HE R B )
AR HC ) IR R0 5 AR A T ER ) T LA
BT ARSI L AT TR 00 T I T AL AR
R R B G WA B AR Y
SDATERHE A SR HIAME LR Br il TR, 908 T T Bl F
AN Ak s I 38 2o I PR B R IE B T B R AT M
S L BT A TR AT DU R AR B A

16 G 10 BT H AR X E £ A 8 I R R R
PRIME {5 28 Rz ) B 4T 2 ST i v, 0 TR TR
LAMBELTHERYE, LR F RSB P TEE X LB
T A0 il 8 8 0 a5 K T o 3G 0T B S B
FIEE BB O B R X T R R AR N B IR
VAT 55 76 NS T AL T AT AT DL bR s 5 4% B gk
JSRTSE Ay b E) RT 0E T  1m) s DT D20 T X 2k 3 IR
o AW LE RWAESE T E N BT BT DL B
b X% I B O U B 46 T R B B R ], O
HAEARBIE B G BT AR PER IEASHN

Bi 0 CE M2 S L R R N G BT e T
FRAE BT N BECE 1 = L B GO T LA B AT OE L
MREM ., AR R THA N EE T, Ko
TR I e it 1 5 N R A DG C 1 T e (I
5HEA R B IS H A S E . BB 8 AE 8 38 N AT AL Ak I
R 25 30 - Sl B A 2 ol

Ao HARGE R o, P45 22 8 ARE . FAR
Bif [ 44 %6 F 2 40 (P<<0. 05) 5 FH 41 X 2835 s v B0
BAFLHP<0.05), BARNE FEITFEEAN
YN 4538 38 (AR 080 T B LB A Y T T B
PR AE B 8] (A 45 15 A0 MLAR 445 , T LA fE R 2
NN IR = N 1 I R 2= 22 i S S A 3
AL B BT A2 fe BT 22 18] N 4 R A Ak T RE b
FARSEP MRS R, @ REFEAE CT, F4HN
5% B %] Gertzbein-Robbins 72 B 4T R R T 44
2R BET (P<<0.05) , Ut WI7E AT L AL T B0OKG 1 1 = 4%
FI) 2 0. AE AT R E B AT AR R ORI A MES AR
RET AN T A ) T HE A SR AT S N ] L R A
e MR L D d W O R RE T (AR TE R AL R A
A EME S HRIRET IR AL T A 200 R 5B AR R
I3 A% SR ET A7 T A4 slHE 5 AR AN, 43 A1 L R SR AR
W98 T KA oy A B AR A BB i H it i
Fom B REAR . 4750 — R B AT B A E, 31T 2 R
IF o 2 3 B B SRR D R R R T B L T b
)N B ET B UL R T HE S AR MR T IR B0 R [
FE R TR 4 B o0 B A N B SR T A A 5% i A
5 AR B A A B R A . T 7 OROHE AR R
BT GEAE 5 AR U B K BT s A D PR Oy MR T R 8 5
75 R R T PR O R OB A B R A A O R R 3k
B EIRR R R A A (B R rp il 2 I OR B
ARG BB A UL AR 2 BORE AR .

PRI A J5 A BE B [ A b 22 5 JE SR i 2 B (P>
0.05) s ARG ARG 24 h VAS $E4>F1 ODI 45 %1 1t
MERTGIFE X (P>0.05) HEFHHAARE 24 h
VAS 343, ODI $i 0 ¥ BOR 17 2 2 2% (P<<0.05) 5
PIZH AR B D7 2 B Macnab ARiERY I R 5 B2 5+ T
Giit#E X (P>0.05), Zf L85 047w, WA il
ARJr I BA R GF 0 im R I7 &, (H P 2H 2K Ok Bl U5 1
BRI S AT A A G D DR AT R A7 A o B A
J 2 BB W IR AFTE G 22 57 5 A IR 4y
BRI B o AR I R] 5K B 7 R ) 2 g A L A 2
TR AR R R R 2 — . PR IE RRE &R R
B S TG 5 L (P>0.05), 40 #1 J5 A 7T 68 Sy 9 5
T 2 R 5 2 ) B ) P ST 4 3R] R A4 4
LA B 200 7T e xof S R s 5 A R VE L T LA T



« 1172 -

WA EF 2023 F 8 A % 3545 % 84 Med ] West China, August 2023, Vol. 35,No. 8

ARGT R 2 v oy B RO KA S D AR SE RS T RE B
PrifE

EIREGR U A A UL LS O BAT 7
LSBT AT B AT > T F R e X B i
UK B AR T I S8 40 S 2 6 XU o % i X 0 47
AR B B B AL TR O R R . O 78 E A B AR ]
AL TS B BT BE A8 BT L 5 v ) R B R ST R S 7
I6] » JC i 22 Y37 A 36 Uk HE S i, 7R B R BE B s b T
DR G T 0 R A R R i O FE ] L AR
BB P BERBI 25 220 N Bad (R A L 4 B B ET
HAR B BB 2+ 375 WU TR A I G T R I (]
B, O ST MERE B AR, Ok R

R
4 ZHig

e N BT BT RE I D BE A X 2k 4 G U R IR
PR A0 A O 2 B URS: . HL B AT OO R B s TR g 3D
FTENR 2 B N e T EAT S B A Al A7 P A s I

(5% 30 #k]

1] s Ra g, THIE, % B3 C B8R X GHe pLIE & B He
FEFEAR DR N LT B4 80 TR 5, 2013, 17 (17)
3117-3123.

[2] 0 Z5 SR B A e v S R B 4 T AR LT . B
1B A B30 . 2016, 16(66) 1172,

[3] PIERCE D A,PRESTON D L. Radiation-related cancer risks at
low doses among atomic bomb survivors[ ] ]. Radiat Res, 2000,
154(2) . 178-186.

L4 A7 =24, 0 A FHAIN 45 5 B M ) 80 B8 T S04 W B ik 45 2%
i 7 il AR TR T AR R AT M 958 9 1 J22 0 97 280 a3 T L 0. o I P
¢ 5,2014,20(10) :1009-1013.

(5] %W, R ICHERT. SR ODI PR4r RYHE 5 IEHEA )G & A
A ir B RCR M L) ). AP ORI D, 2019, 26(1) .
41-44.

[6] MACNAB 1. Negative disc exploration. An analysis of the cau-
ses of nerve-root involvement in sixty-eight patients[ ]J]. ] Bone
Joint Surg Am, 1971, 53(5): 891-903.

L7] ERUfli R TEAR. B RHILES A B e R 2 (a] L AR: 18] mil & AR A
97 IR AT T T 0 19 22 4 R e IR YT O g LT . A R
2022,57(2) :220-223.

[8] OSMAN S G. Endoscopic transforaminal decompression, inter-

body fusion, and percutaneous pedicle screw implantation of the

9]

[10]

[11]

[12]

[13]

[16]

[17]

[18]

(191

[20]

[21]

[22]

lumbar spine: A case series report[J]. Int J Spine Surg,2012,6.
157-166.
LEE S H, ERKEN H Y, BAE J. Percutaneous Transforaminal
Endoscopic Lumbar Interbody Fusion: Clinical and Radiological
Results of Mean 46-Month Follow-Up[]J]. Biomed Res Int,
2017,2017:3731983. doi: 10.1155/2017/3731983.
WANG MY, GROSSMAN ]J. Endoscopic minimally invasive
transforaminal interbody fusion without general anesthesia: ini-
tial clinical experience with 1-year follow-up[J]. Neurosurg Fo-
cus,2016, 40(2):E13. doi: 10.3171/2015. 11.
EP AT RGN AR S Q)8 T 2 A 1] FLAHE ] |G R 5 1%
oA AT 00 BEBEMEIR AT PSR 17 BB LT 1. s PR A 52 58
BE2fR AR, 2016, 15(12): 1195-1197.
WA A TR B R TR ) S £ 2% B R4 5 By 9 T O ok R
L)) |9, 2019, 33(7) 1 1194-1197.
STANISZEWSKA M A, KUJAWSKI K, KOPECR, et al.
ERCP procedures as a source of radiation risk to a single gastro-
enterologist[ J]. Med Pr, 2017,68(6):735-741.
Vi Y R B T N R R e R S O Y Al S R ]
PERILT]. o AR AT B A, 2014, 11(6) . 588-592.
KIM C H, LEE C H, KIM K P. How High Are Radiation-re-
lated Risks in Minimally Invasive Transforaminal Lumbar Inter-
body Fusion Compared With Traditional Open Surgery?: A Me-
ta-analysis and Dose Estimates of Ionizing Radiation[ J]. Clin
Spine Surg., 2016,29(2) :52-59.
X 20 R 5 S OLRA N 3D ATENE AR & R 3
RG], E#OE.2022,49(10) :330-359.
SRRFR. MU TR 3D 1 B OG5 2 R 43 0 LT ). LA A B K,
2022,37(04) :285-287,290.
HE. AU ED Tk %35 3D ATERR AR W], AR Tk £
IS B4k ,2022,12(04) : 97-98.
WRAF 8 R A 2% 5 FF AP AP TR 07 SR o7 503 B M B e
P 8O LT BUAR R 25 T4, 2022, 38(6) - 1022-1027.
KOUYOUMDJIAN P, GRAS-COMBE G, GRELAT M, et al.
Surgeon’s and patient’s radiation exposure during percutaneous
thoraco-lumbar pedicle screw fixation: A prospective multicenter
study of 100 cases[ J]. Orthop Traumatol Surg Res, 2018,104
(5):597-602.
WL, B R, BARYK. O B X R HLS C B X &bl S 4
B BT A LI B P AR U0 A I A AR R T B X L B L.
o [ B B A4 AR 2021,31(8) : 712-718.
ATRS S BRRFEE, E RO, 45, HLAS N4 B B 4T Quadrant 38 38
FE HE TR] Rl 36 0 AT 3 e [0 ). B A4 B A4 7KL 2017, 15(1)
7-12.

(%5 B A :2022-05-20; 1& [E H 7 :2023-08-07;; 45 48 . 2 4L 48)



