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Effect and preliminary follow-up of percutaneous foraminal endoscopic discectomy assisted
by a novel three-axis adjustable positioner for multi-segment lumbar disc herniation
ZHEN Rui-xin, MA Gui-yun, SHI Fan-qi, CHANG Cheng-bing, AN Yong-sheng
(Department of Minimally Invasive Spinal Surgery, the Affiliated Hospital of Chengde Medical College s
Hebei Province, Chengde 067000, China)

[Abstract] Objective To investigate the effect and follow-up results of percutaneous
foraminal endoscopic discectomy (PTED) assisted by a novel three-axis adjustable positioner in
the treatment of multi-segment lumbar disc herniation (LDH). Methods A total of 100 patients
with multi-segment LDH in our hospital were selected and divided into two groups by simple
randomization method, with 50 patients in each group. The control group received traditional
PTED, and the observation group received PTED assisted by a novel three-axis adjustable
positioner. Perioperative indexes, complications, excellent and good rate of surgery,
inflammatory stress indexes [interleukin-2 (IL-2), interleukin-6 (IL-6), interleukin-17 (IL-
17) ], surface electromyography [ root mean square (RMS) value, median frequency (MF)value,

integrated electromyography (IEMG) of multifidus muscle on the affected side ], Oswestry
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Disability Index (ODI) score, visual analog scale (VAS) score, and excellence and good rate of
surgery of the two groups before and after surgery were observed and compared. Results The
number of fluoroscopy, puncture times and intraoperative blood loss in the observation group
were less than those in the control group, the puncture time and duration of operation were
shorter than those in the control group, and the success rate of one-time puncture was higher
than that in the control group (P<C0.05). There was no significant difference in the incidence of
complications between the two groups (P>>0.05). The serum levels of 1L-17, IL-6 and IL-2 in
the observation group were lower than those in the control group at 1 d after surgery (P <C0. 05).
RMS, MF and IEMG of multifidus muscle on the affected side were higher than those before
surgery, and at 1 month, 3 months, 6 months and 12 months after surgery, while ODI scores
were lower than those before surgery (P<C0.05). The VAS scores of the lower back and lower
limbs in the observation group were lower than those in the control group at 1 and 5 d after
surgery (P<C0.05). At 12 months after surgery, there was no significant difference in excellent
and good rate of surgery between the two groups (P>>0.05). Conclusion The novel three-axis
adjustable positioner assisted PTED and traditional PTED can achieve satisfactory results in the
treatment of multi-segment LDH, which can improve the surface electromyography of the
multifidus muscle on the affected side, restore the function of the lumbar spine, relieve the pain
of patients, and has good safety. However, the former can optimize the operation, shorten the
duration of operation, reduce postoperative inflammation, and contribute to early pain relief.

[Key words] intervertebral disc displacement; foraminal endoscopic surgery; new three-
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Table 1 Comparison of general data between the two groups
(n=>50)
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Table 2 Comparison of perioperative indexes and complications between the two groups

(n=150)
s B UKL 2 U 2 0 B i) FAR i [ A i 1
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Table 3 Comparison of inflammatory stress indexes between the two groups

B4 E X (P<<0.05), UL 3,
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Table 4 Comparison of surface electromyographic signals of multifidus muscle on the affected side between the two groups
(n=50,x *£s)
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pogiiekicl 61.5344.83 63.7546.24 74.1546.88 86.0646.95 89.7549.56
2 i) F {=2.984 P {=0.135
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Table 5 Comparison of ODI and VAS scores between the two groups

(n=50,x *+s)

.- ODI 43
AHI RIE1d AR 5d RfE14H ARJg 34 H ARG 6 1A ARG 121 H
pUE 33| 30.584.03 — — 19.5343.09 15.2243.11 12.844-2.11 9.2241.03
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i JES S VAS P75
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Xt B 4l 6.0240.58 3.294-0.40 2.5820.41 1.90240.43 1.56220.30 1.3120.30 1.0540.31
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Table 6 Comparison of the excellent and good rate of surgery between the two groups

(n =50, 1%, %)

4157 i R — & % i R 2%
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P18 0.617
- i T 55 5 DL B 2 SR 4 B AEL I DR A 73 2 A8 2

PTED J&i/97 LDH R F 4 R 712 (1 L A A B
TR HA 8 00, o0 T HE R 2 P 52 i /0[] I AR
Ja K RAT DI RESR R A B T REAE D AR AL K
WS 7 2 i T T E BT B bR X R
PTED AR 2h iy Hal, C B X &L 2& PTED H

AR 2R BORBR TR BRI AR [ N A
P U RE A 5 BOR Ty AT TR AR BT
Matsui %57 i 78 % B, MRT 68 $2 5 2 il 2 1 45
P 1 R 2 R ) 3 0 o A S5 O A L H 5
BT LR EIR G BT AR . (XL CT
G142 B B AR L PO R L CT



* 932 -

=[S S AN S 74

CHERE R

W 2 775 BT 8 2 o B L4 4 R A A L S T
2R AR (H 4 J AR B 23 7 AR PR R L S I R A B
W, RS LE PTED JY7 LDH i #2 v >R 17 5
= bRl 2 7 g I 2R L DLk — 2 4R s o A
D% BRI 45 R  BRROR i F

EN ISP E R N WAek VA e N ]
SAR KA, v 3k 5 A 20 ORGP TR
JE il AU Ak 2E 0 I AR 5 TR] B A7 A T A 0 A
B S Ao 0] A e ) e R A A 0 5 R R B ke B
B T 0™ 3 B35 2, ] i e 2R R0 X 5 AR I 5 4
RIEAMST . AT S5 R B WAL B R AL L %
SV B 2 S ] 35 B /0 IR (P <Z0. 05) , I
G5 Al F — 25 UE SR Y =l 2 6 2 i I R A
B TAN ARG ISR — 3 M RO Ll 4
TR S TR TUE #5407 5 O RRE R AR 2,00 06, iR
FXFHRALY 10.00 %0, 2 B WL %% 41 2 ol Oy =X X 42 5
PTED FAR %2 BHA W AE A 2 4 2
STGE i L (P>>0.05) , 7] g 5 A #F 5% 16 ke
AR, — i TR R A &k 1 B,
Xt BRZH AR 3 ), Y 2 R A 2R ) S G AR A R
SRR 2 ) 2 p 2 AR P B LT X B A 2R R i
S H N R A B T G T O i O T A A
RGP IIROR AR ARG BT 1 4F, i 5845
FWH.ARF1AA3ATA6NA 24 H 2 A BN
Z L RMS, MF,IEMG, ODI ¥4, JE75 &8 . T A%
VAS W53 MR G 12 M H FARM R F T B # 2%
SLMARNE 1 d.5 d WA RETT . R B VAS W4
I F X BT (P <C0. 05) , B BL AT UL 3 #84 = il 8 15 =X
SENI RS C AU X214 Bl e A7 28 ) 24 RE S
FEAEL Y 25 8O L AH A 2 TR L 400 92 figg < Ry TG B
CINIIRTE I TR N AP RS e N & & s
DIRES N OE L TE 2R SN

e E SN 2 T AR AN 5 I e EE W A AR 22— A
KB BR MUK 90 S AN 5 5 AR S R
SN O % D) A G, 38 W] A R0 BRI R L TL-
17 1L-6 TL-2 J2 ¢h W 200 B L 96k B 200 M 45 52 M 200
B B 5P R - v B T v s TS ALK R
B BB RRZS S 2 2E 46 RE 4 i =0, 2 5 41 24U
e AR LARSE 1 d 2 4L 1L-17 . 10L-6,
1L-2 /K258 AR AT = . U6 B 9 Rl TR 7 08 2 v
B 5405 L 5 R LR R PR R R R ARG 1 d I
WRAEFR K AR T % B4 (P<<0. 05) , 20 Br ik« W%
A HR 37 OB R 2 R B D R b b e B 2
Xof AL AR 3 B 1 36 e SR [ s 4 45 5 AT
T 2 T R R R E R N . T A AT

F W, LDH Ji 728 th & 5 BOMLR R 5E 40 F 36 R3S
—ERRE E SRR R (AR ENARE
WERE AR B2 R TE R R TR AT S &
E P F 7K OF- A8 Ak 32 2 2% 08 R R R JR) g O 5K
frEk.

25 ER, 5465 PTED A L, 7 5 = 4l 8 55
2 A i 4 B AT AR A5 5 R Y A 3 b 3 s R L (e
oAl T ARAE B 08 2 A bR 105 0 B 4 IR L AT AR
RPN ARV R BB 7 e, AT
FEREAR RN RIS RAFTE IR 22 6 FR T KR AR i
YRt —2 5 Hr .

[ % 3k ]

(1] VR 2 R HEm L 5 WM T TR R o7 TR ) 4 28 Hh e i
7RO LD A0 A R4 . 2021,
[2] Gadjradj PS, Harhangi BS. Amelink J, et al. Percutaneous
transforaminal  endoscopic  discectomy  versus  open
microdiscectomy for lumbar disc herniation: asystematic
review and meta-analysis[J]. Spine (Phila Pa 1976),2021,46
(8):538—549.

(3] bR Ak, 2 e A 18] L B2 T A % Bl 5 o7 B AR 19 1 IR BF 5% ok e
(I MBI BE 22,2020, 15(2) : 200 — 203,

[4] LiS.Mi S,Guo R, et al. Application of ultrasound fusion
imaging technique for unilateral percutaneous vertebroplasty
in treatment of osteoporotic thoracolumbar compression
fracture[ J]. J Xray Sci Technol,2020,28(1):171—183.

(5] il , & 1E A7 07 90 ) i e 300 ) i e ) L 3 T R R 97
ZERRAV MR B9 T )] )R g TR 22 4% A 2021, 30 (11)
995—998.

L6 ML, SR/INER  RAR L 55— Tl 280 =l o 30 200K o 2 0 5 £
o AR I P 2 00 5 A2 A I PR R FH [ 0. R B K 2 2 i (B 2
J2) ,2019,38(1) :125—130.

[7] Newport M, Smith AF, Lewis SR. An arrow pointing
somewhere: qualitative study of the Helsinki declaration on
patient safety and its role in European anaesthesiology[ ] ].
Eur J Anaesthesiol,2020,37(1):1—4.

(8] AT, I B 1 ] BT . 56 A i) 48 28 thE 9 BR &2 3R 97 7 ik
[ P[] o el e A2 BR 22 2% 7, 2017, 32(2) : 129 — 135,

[9] Jenks A, Hoekstra T, van Tulder M, et al. Roland-Morris
disability questionnaire,oswestry disability index,and quebec
back pain disability scale: which has superior measurement
properties in older adults with low back pain[J]. J Orthop
Sports Phys Ther,2022,52(7) :457—469.

[10] Caniklioglu M, Ozkaya M. The use of visual analogue scale
score as a predicting tool in differentiating renal colic from
lumbar back pain[]]. Cureus,2021,13(7):16377.

[11] Patil A, Chugh A, Gotecha S, et al. Microendoscopic
discectomy for lumbar disc herniations[ ] ]. J Craniovertebr
Junction Spine,2018,9(3):156—162.

[12] Huang Y.Yin J.Sun Z,et al. Percutaneous endoscopic lumbar

discectomy for LDH via a transforaminal approach versus an



W A BN R A Y O A A Bl 2 B A (] AL B T ARR YT 2 BN ME 0] £ 58 Hh A ROCR KA 2 B U .

933 -

[13]

[14]

[15]

[16]

(171

[18]

[19]

interlaminar approach:a meta-analysis[ J]. Orthopade, 2020,
49(4) :338—349.

L L AR, L, 55 R A 1] L A% W R AN AL 48 T T
ARIAYT B BB AT I B ME 45 B A 0 1 I R T 80kt e g LD DL
TR, 2021,27(7) :632—637.

B AR W SE B AR C B L E 1 28 i £ PELD
AR VAT M AE ) 28 28t P s B L) ). U R 2k, 2021,
42(6) :898—899.

Matsui Y, Hiraki T, Sakurai J, et al. Percutaneous needle
biopsy under 1.2 Tesla open MRI guidance[J]. Jpn J Radiol,
2022,40(4) :430—438.

PEPUE SR T ER S X LM CT ST
2R B AR T R IR (2022 4F MO [T A AT 2% 2%
#,2022,31(9):846—851.

YA m MR SRV A5 8 e I L A5 B AR AT T ] 8 A A% 4
WA B4 9 2 AE L R SRR A3 A [0 ). S 0 0 75, 2021, 42(2) .
193—195.

T A B YUK 5 2 KGR G R R E HLR R RN
Be i AT 40 A3 R B B9 R G P[] BT 2% %, 2022, 35(17) : 6 —
10.

AR T o 12 A2 U AL A4 2 A 7K 7 R 4 A 7 87K SF- 5 T A ) 45 58

[20]

[21]

22]

[23]

E A A (1) L% A I 5 B A AR DG P o ) 0. B VG R A e
2022,51(10) :1274—1277,1281.

Soheilifar MH, Vaseghi H, Seif F, et al. Concomitant
overexpression of mir-182-5p and mir-182-3p raises the
possibility of IL.-17-producing Treg formation in breast cancer
by targeting CD3d, ITK, FOXO1, and NFATs: A meta-
analysis and experimental study[]J]. Cancer Sci, 2021, 112
(2):589—603.

Uchino M, Ikeuchi H, Shimizu J, et al. Association between
preoperative tumor necrosis factor alpha inhibitor and surgical
site infection after surgery for inflammatory bowel disease:a
systematic review and meta-analysis[]]. Surg Today,2021,51
(1):32—43.

X o B R G0 W, TR A A A 1] 4% € 14 i e 1] 28 3R A8 A O
RVERE THFFEHE R ] b B2 25 6 IR 4 5. 2019, 31(2) : 388 —
391.

LA SR AR, 3K F L. % CHISLL #5910 1L-18 5 S8 % 40
2R RE K2 R BLRI R G2 [ N BE R K 2% 2 4. 2021, 49 (3)
6—12.

OR 9 3. 3] Hr #%)



