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[Abstract] Objectives: To explore the incidence of superior facet joint violation(FJV) during lumbar percuta-
neous pedicle screw insertion in minimally invasive transforaminal lumbar interbody fusion(MIS-TLIF) surgery,
and the possible risk factors of FJV. Methods: A retrospective study was performed on 91 patients with lum-
bar degenerative diseases treated with MIS-TLIF from 2012 to 2018, including 34 males and 57 females with
an average age of 51.1x11.8 years(ranging from 23 to 73 years). All patients underwent three—dimensional CT
reconstruction of lumbar spine, and FJV was evaluated and graded on axial, sagittal and coronal plane of CT:
grade 0, no encroachment, screw not in the facets or the articular surface; grade 1, mild encroachment, screw

was in the surperior facet but did not enter the articular surface; grade 2, moderate encroachment, screw pen-
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etrated the articular surface<1mm; grade 3, severe encroachment,screw entered the articular surface of the
facet. Possible risk factors were collected and analyzed, including general condition of patients, the anatomical
characteristics of facet joint(FJ)[axial, sagittal, coronal diameter of FJ, facet angle(FA), lumbar lordosis angle
(LLA), lumbar lordosis index(LLI), depth of lamina], and the surgical factors(pedicle screw angle, screw—supe-
rior FJ distance, cranial angle, proximal rod length, rod contouring). Results: A total of 62 pedicle screws
resulted in FJV during percutaneous pedicle screw placement in MIS-TLIF in which, 35 with mild violation,
27 with moderate and severe violation. The Logistic regression analysis revealed that, BMI=30kg/m> pedicle
screw placement at LS were independent risk factors of FJV. However, age, gender, preoperative diagnosis and
FJD were not correlated with FJV. Anatomical factors showed that the incidence of FJV significantly increased
when axial, sagittal, coronal diameter of facet joint were all =12mm(P<0.05) or either the FA=40°(P<0.05).
There was no statistical difference in LLA, LLI and depth of lamina between the FJV group and the non-FJV
group (P>0.05).

non—-FJV group(P>0.05), while there was no statistical difference between the groups in cranial angle, proximal

The FJV group had a smaller pedicle screw angle and screw—superior FJ distance than the

rod length and rod contouring (P>0.05).
independent risk factors of FJV.

Conclusions: BMI=30kg/m?’

FJV were more likely to occur in patients with a hypertrophic facet joint

pedicle screw placement at L5 were

(axial, sagittal, coronal diameters =12mm) or acoronally oriented facet joint(facet angle =40°).
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Table 1 Criteria for grading degeneration of the facet
joints
i
Criteria

0% S [H] B IE 5 (2~4mm)
Grade 0 Normal facet joint space(2—4mm)

%il‘ﬂ B A5 7 (<2mm ) 5 1 B/ 9 B Bl (R 1

1%
Grade 1

Narrowing of the facet joint space(<2mm) or pres-
ence of a small number of osteophytes or mild
hypertrophy of articular process

I ) B8 A e P B, m P B AR IR
R HRT T AT BIR
29 Narrowing of the facet joint space or presence
Grade 2 of a moderate number of osteophytes or moder-
ate hypertrophy of the articular process or mild
subarticular bone erosions

R (R Bt L8 7wl i R R B, R A A

R B FESCT NN s A T
3% Narrowing of the facet joint space or presence
Grade 3 of a large number of osteophytes or severe hy-
pertrophy of the articular process or severe
subarticular bone erosions or subchondral cysts
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Figure 1 Grading criteria of violation of facet joint a Grade 0, no violation. The screw did not involve in the facet
The screw was in contact but did not invading the articular facet ¢ Grade 2,

joint at all b Grade 1, mild violation.

moderate violation, the screw penetrated the articular facet by <Imm d Grade 3, severe violation, the screw passed

through the articular surface of the facet
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Figure 2 Diagram of facet joint anatomy and surgical parameter measurement. Facet angle: A line bisecting each facet
joint was then drawn after identifying the anteromedial and posterolateral margins of each joint, and the angle between
the line and posterior midline of intervertebral disc; Pedicle screw angle (a): the angle between the screw trajectory and
vertebral midline in the axial plane; Screw—superior F] distance (s—s): the distance between the dorsal aspect of the
superior FJ and screw heads. Cranial angle and proximal rod length (h) were also measured. Depth of lamina: the
distance from the dorsal cortical bone of the lamina to the skin Figure 3 Measurement of facet joint diameters Axial
diameter (A), sagittal diameter (B) and coronal diameter (C) of the facet joint were inspected and measured in bone

window of CT three—dimensional reconstruction
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Table 2 Grade of facet joint violation in MIS-TLIF

BT Kt 0% 19 29 39
Screw numbers Grade 0 Grade 1 Grade 2 Grade 3
L1/2 2 2 0 0 0
L2/3 4 3 1 0 0
1.3/4 6 6 0 0 0
LA/5 104 73 18 9 4
L5/S1 66 36 16 7 7

#4 it Logistic MIP3ZERAMAXTREATERM
I EREE
Table 4 Multivariate Logistics regression analysis

of independent risk factors

BfE OR 95%CI PIH
B-value OR 95%CI P value

RI XPREPERA MBS
Table 3 Risk factors of FJV—general condition of

L5 S THUME #1719 B

Pedicle screw at L5

-0.81 045  0.23-0.86 0.015

BMI=30kg/m* -0.98 035  0.20-0.72  0.003

e
AT AR 2 ~005 095

Facet joint degeneration

0.44-2.97  0.329

patients
R BRA
(n=120) (n=62) P val
Non-FJV group FJV group value
UL (%) Age 0.182
<60 88 50
>60 32 12
P51 Gender 0.545
% Male 45 23
% Female 75 39
BMI 0.002
BMI<30kg/m? 82 38
BMI=30kg/m’ 28 34
AR A2 Wi
Diagnosis 0.161
7 % P 2 1
Recurrent lumbar disc 7 5
herniation
BHERE . ul
Lumbar spinal stenosis
AT 3 i
Spondylolisthesis 43 16
FARITE
Fusion segment 0.063
L1/2 2 0
L2/3 3 1
L3/4 6 0
L4/5 73 31
L5/S1 36 30
ToUAE 7 B
Cephalad level 0.012
L5 36 30
kL5
Non-L5 84 32
Cephalad level 0.876
0%
Grade 0 59 28
19
Grade 1 36 19
2%
Grade 2 18 12
R
Grade 3 7 3

x5 BASBEITERXNXTRITEMRNZM
Table 5 Risk factors of FJV-anatomical and surgical

factor
FREA RRA
(n=120) (n=62)  pMuL
Non—-FJV group FJV group
AR A
Rod treatment 0.396
e
Contoured rod 62 30
HE
Straight rod 58 32
B AT Serew location 0.532
ZEM Left side 58 33
47l Right side 62 29
Iﬂjﬂ&ﬁmﬁ’ ) 48.84+1328 4640+17.17  0.552
umbar lordosis angle
M T L SR
BT 35 (o) 138552303 132262247 0887
umbpar lordosis mmdex
HEBLRIE (mm) 5229933  52.46:9.71  0.924
epth of lamina
XWREHR ) 31.68+645 47.18:1230 0
acet angle
=40° 11 43
<40° 109 19
*l;%j.“f‘”ﬁﬁﬁ e 18012443 14862545 0
edicle screw dng e
LT °
BETRIAA ) 102556.61  11.49:5.10  0.198
rania dng e
KA R KA AR (mm)

12.11+1.76 ~ 12.63+1.08  0.016

Axial diameter of FJ

T 58 ST R MRAE (mm)
Sagittal diameter of FJ
KA R L ATIEARAE (mm)
Coronal diameter of F]
et X

Hypertrophy of FJ 0.001

&% =12mm
Diameter lines = 12mm

{EEAAL<12mm
Diameter line<12mm

BRI — 1 5G4 %8 [ B (mm )

Screw—superior FJ distance

11.77+2.22  12.70+1.31  0.001

11.63+2.17  12.39+1.46  0.006

42 38
78 24

6.48+1.17 5.57x1.24 0
S 3 RGBS (mm) g (0,5

Proximal rod length

8.60+2.24  0.203
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Figure 4 ROC curve analyses on the anatomy and surgical factors for superior facet joint violation
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