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The efficacy of accurate foraminoplasty technique with visualized chisel under full-visualized spinal en-
doscopy in treating lumbar disc herniation/ZHOU Yichi, LIU Weijun, LI Qingbo, et al//Chinese Jour-
nal of Spine and Spinal Cord, 2023, 33(12): 1084-1090

[Abstract] Objectives: To explore the clinical efficacy of applying the accurate foraminoplasty technique with
visualized chisel under full-visualized spinal endoscopy (FVSE) in the treatment of lumbar disc herniation
(LDH). Methods: The clinical data of 143 patients with single—segment LDH undergone operative treatment
under FVSE in our hospital between July 2020 and December 2022 were retrospectively analyzed. 63 cases
were treated with the accurate framinoplasty technique with visualized chisel (Chisel group), consisting of 37
males and 26 females, aged 45.3x15.1 years(range, 19-68 years), and body mass index(BMI) was 223+
1.8kg/m*(range, 19.2-25.6kg/m?; Operative segment: 1.2/3 in 8 cases, 13/4 in 15 cases, 14/5 in 25 cases,
L5/S1 in 15 cases; LDH anatomical classification: 20 cases of bulging type, 22 cases of protruding type, 12
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cases of prolapsing type, and 9 cases of free type; LDH location classification: 10 cases of central type, 21
cases of paracentral type, 24 cases of foraminal type, and 8 cases of extreme lateral type. The other 80 cases
were treated with trepan technique(Trephine group), consisting of 46 males and 34 females, aged 43.8x14.1
years(range, 19-68 years), BMI was 21.5+1.6kg/m*(range, 19.2-24.1kg/m?); Operative segment: 1.2/3 in 9 cases,
L3/4 in 17 cases, L4/5 in 30 cases, and L5/S1 in 24 cases;
bulging type, 31 cases of protruding type, 19 cases of prolapsing type, 7 cases of free type; LDH location

LDH anatomical classification: 23 cases of

classification: 13 cases of central type, 27 cases of paracentral type, 29 cases of foraminal type, and 11 cases

of extreme lateral type. The operative time, total intraoperative bleeding, number of fluoroscopies, and

hospitalization time were recorded and compared between the two groups. The intervertebral foraminal area

before operation, at 3d after operation and final follow—up, visual analogue scale (VAS) score, Oswestry

disability index(ODI), and Japanese Orthopedic Association(JOA) score before operation, at postoperative 3d, 1
6 months, The clinical

month, and final follow—up were recorded and compared between the two groups.

efficacy was assessed by MacNab criteria at the final follow—up. Results: The operative time, total
intraoperative bleeding and number of fluoroscopies were 84.6+14.3min, 23.1+8.3mlL and 2.9+1.6 times in the
chisel group and 86.6+15.1min, 32.2+6.4mL and 5.6+1.0 times in the trephine group, and the intraoperative
bleeding and number of fluoroscopies in the chisel group were less than those in the trephine group (P<0.05),
while no significant difference was there in the operative time between the two groups (P>0.05). 143 patients
were followed up for 9-20 months. The VAS scores, JOA scores and ODI at 3d, 1 month, 6 months and the
final follow —up of both groups showed significant improvements compared with the preoperative data,
respectively (P<0.05),
(P>0.05).

increased than that before surgery (P<0.05),

and there was no statistical difference between the two groups at the same time points
The intervertebral foramina area at 3d postoperatively and at the final follow—up in both groups
and the rate of change in the intervertebral foramina area at 3d
postoperatively and at the final follow—up in the trephine group was greater than that in the chisel group (P<
0.05). At the final follow—up, according to the MacNab standard, chisel group was excellent in 43 cases, good
in 18 cases, moderate in 2 cases, and poor in 0 case, with an excellence and good rate of 96.8%, while the
trephine group was excellent in 57 cases, good in 20 cases, moderate in 3 cases, and poor in O case, with
an excellence and good rate of 96.3%. There was no statistical difference between the two groups in terms of
excellent and good rate according to MacNab criteria(P>0.05). Conclusions: The clinical efficacy of accurate
foraminoplasty technique with visualized chisel is similar to foraminalplasty with trephine under FVSE, but
foraminoplasty technique with visualized chisel reduces the number of fluoroscopies and bleeding volume.
[Key words] Lumbar disc herniation; Accurate foraminolplasty technique; Full visualized spinal endoscopy;
Spinal minimally invasive surgery
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Figure 1 General view of the visualized chisel.
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Table 1 Demographic data of the two groups of

patients
e .
v R
Chisel group Trephine group
S M loFemale) 26/37 34/46 0.06
i 453:151  438:141 050
Do ) dex 223:18 21516 023
g 'j“p( o ton(monty 152432 140228 0,05
FAAEL () 021
Surgical segment
1.2/3 8 9
1L3/4 15 17
LA4/5 25 30
L5/S1 15 24
AHE IF) 2 5 L4 fft 1) 73 2 () ) o 0.10
Anatomical classification of lumbar disc herniation
JZ T Bulging 20 23
2 Protruding 22 31
B A Prolapsing 12 19
li# BT Free 9 7
G AL () ) N 0.30
Location classification of lumbar disc herniation
g Central 10 13
S Je 7 Paracentral 21 27
HE ] FL 7 Foraminal 24 29
WA Extreme lateral 8 11
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Table 2 Comparison of perioperative indicators between

the two groups

B A 41 (n=80) Pl
(n=63) Trephine  p° e
Chisel group group l
TARE I (min) 84.6+14.3 86.6+15.1 0.73
perative time
A B L (mL)
Total blood loss 23.1+8.3 32.2864 0009
i LR () 2.9+1.6 5.6+1.0 0.02
Fluoroscopy times R Y ’
eI 1] (d) 3.46+1.0 3.45+1.1 0.22

Hospitalization time
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Table 3 Clinical scoring results of the two groups before

operation and at different time point after surgery

2 (n=80) Pl

A W41 (n=63)

Chisel group Trephine P value
group
VASIE43 VAS scores
ﬂif}op 6.87£1.25 6.88+1.41 0.28
;'E’Enzf_ o 114£1.00"2 14321132 0.18
GRRSE 0.89:0.79°%  1.1620.95"% 0.1
month post—op
- AN . .
AU 6 4 0.65:0.68"  0.86:0.7272  0.96
6 months post—op
AU 035:0.517  039:0497 074
Final follow—up e o ’
JOATESY JOA scores
;'ff}op 11165169 10.51£1.48 025
ﬁ@ozf_ o 17.73£2.1472  18.60£1.877%  0.42
R 1A 201614172 200322987 0.07
month post-op
N s .
RE6TA 21.33:1.7472 21.56£1.99"2  0.15
6 months post—op
AU i 23.60+1.587  23.65:1.787  0.19
Final follow—up
ODI(%)
lﬂie”fop 58.44x5.08  58.41x4.25 0.06
;'fl’ifld_op 14.983.727%  17.16x4.057%  0.80
N .
A 1A 131123707 14.40+4.08"2 085
1 month post-op
i 6 1] 11.8453.677  1229:4.09"% 066
6 months post—op
B . 0
AU 7 12.56£3.337  10.40:3877  0.96

Final follow—up
e D5 FALAT L P<0.05; @5 41K U U5 I H 4% P<
0.05.

Note: (DCompared with the same group before surgery, P<0.05;
@Compared with the last follow—up in the same group, P<0.05.
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1% 48 1 28 HE ] FL A B ME 8] AL B2 £ R (trans -
foraminal endoscopic spine system,TESSYS) %K
L i) 25 I RV 2 R T UL T HER SR
B OCT R AL (M2 X 2 R ) AN TR] >R F T 4
B AR R OE B UG 2R BT BT RO R
RIaT B 5 8 A B e 20 TR A A B G
TG BT S LB A A S5 A AR OG5
e HAE 92 M8, 1 B b A B2 8 Tl
P d AT ARG T ROE o AR Al A8 i 2 D) B b
KT R T, TR e BT BR R o BB, A
R ATE RN G AT AT R — DR A RS
HEREIE R 2000 T LT R T 1/3 4L, DIBRIZ
AR R R RE S R ATE R, I MRSk
BAETER g AS 1], DB BT 75 2L R AR o
ARG B, DL O B s B AR RS L O
Je Bl JR MR S PR BB IR 5 A8 2R 43 | L
A S AHMERIBE MR, B TR RZ WS
M, A2 4 R I T T PR, AHECT R
B, AT RL B B UCOROY I 25 BR A A B D DR
AT TR R, ATALE A BRI B BB
RUCBEL LR DY BB e TR T S B 22 45 05 3 Al
FH AT A 8 RT3 AR 2 ) SR A ot 25 BRVE R

x4 FWAR ARBRFIBEHEHHEELER (xzs)
Table 4 Intervertebral foramen area of the two groups
before operation, after operation and at final follow—up

U (i=80)  pyy
rephine
group

‘B4 (n=63)

Chisel group P value

HE [ L 1 A (em?)

Intervertebral foramen area

o 1.9740.37 2114038  0.52

re—op

Ji 3d 230:0447  299:0537 050
d post-op

AUl Vs 240404472 208:0530 051

Final follow—up
HE 16 FL T8 AR AL R (%)

Change rate of intervertebral foramen area

AJe 3d
3d post-op

ERNCi

Final follow—up
D5 LA L P<0.05; @5 4L T 3d 4% P<0.05,
Note: (DCompared with the same group before surgery, P<0.05;

21.02+2.03 25.90+8.16 <0.01

21.87+2.03 41.12+4.07 <0.01

(@Compared with 3d post—op in the same group, P<0.05.



o E AR AR 2023 4EH5 33 55 12 ] Chinese Journal of Spine and Spinal Cord, 2023, Vol. 33, No.12 1089

r. O

2 CHMHBRE, L, 66 % 5T BB A A BRI BEAT 3 A A A AT LA A
A 4 TR Y BE T AT AL B R T U MR R R a~e ARTT MRI JRAL
£ KA B CT W JZ A3 275 TA/S ME 8] £ 58 ) (% (7 Sk ) B O e 3 7 (41
k) d ARBTHEME CT SR A7 I 4 1475 Ze AR FLTET AR 1.5em? e f 28 il 1E
M B g h EEEMAGEW @ MG BIMER AL j BOE5E U5 8T T LS
P ZARFNROE T BOHE ] AL LS Zo P 22 AR (200 =) e B s KIS (AL B 2 )
ST kK MR BEAZ A Z 1 RIRBETTIN LA/S Ze AR AL R Ay 1.7em?, 22
30 13.33%.

Figure 2 A typical case of chisel group: a 66-year—old female with left lower

</ S— ‘ / ey limb radiating pain and intermittent claudication for more than 3 months, under-
went left 14/5 accurate foraminoplasty with chisel under FVSE and spinal canal decompression a—c Preoperative sagittal
and axial MRI and thin—layer CT scan of the disc showed 14/5 herniated(green arrow) and lateral recess stenosis(red ar-
row) d The area of left foramen of 14/5 was 1.5cm? before operation measured on preoperative lumbar sagittal CT image
e, f The anterior and posterior X-ray fluoroscopy showed the position of puncture g, h The anterior and posterior X-ray
fluoroscopy showed the position of working sleeve i The foramen after accurate foraminoplasty j The endoscopic view of
the decompressed LS5 nerve root and the foramen after accurate foraminoplasty. The LS nerve root(red triangle) and the
lateral recess (red star) of left 1L4/5 were completely decompressed k The excised nucleus pulposus 1 The area of left

foramen of 14/5 was 1.7cm* at final follow—up, and the change rate of the foramen area was 13.33%.
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