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Early clinical outcome of midline lumbar fusion in the treatment of senile lumbar degeneration and
precautions for screw placements/WU Fengliang, ZHOU Hua, DANG Lei, et al/Chinese Journal of
Spine and Spinal Cord, 2019, 29(12): 1080-1087

[Abstract] Objectives: To explore the potential advantages of midline lumbar fusion(MIDLF) in the patients
with lumbar disc herniation and discuss the safety and precautions of cortical bone trajectory(CBT) screw fixa-
tion technique. Methods: A retrospective analysis was made of 16 patients with senile lumbar degeneration
treated with MIDLF from April to September 2018, including 8 males and 8 females. The age ranged from
58 to 81 years, with an average of 68.7+7.7 years. All patients were operated 14/5. CBT screw fixation tech-

nique was used in all operations. The selection of the insertion point refers to the intersection of about Smm
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(a value) below the lowest tip of the inferior articular process of the upper vertebra and about 4mm (b value)

inward from the narrowest point of the isthmus. The operation time, intraoperative blood loss and complica-
tions were recorded. Visual analog scale(VAS) was used to evaluate the low back pain and leg pain. JOA was
used to assess the functional outcome of patients before and after operation. All patients were scanned using
CT before and 12 months after discharge. The accuracy of screw placement was evaluated by Rao classifica-
tion criteria. Excellent rate of screw placement = number of excellent screws/total number of screws x 100%.

The lateral angle, caudal angle, a value and b value of the screws were measured by CT before discharge.
The four parameters mentioned above were compared between the no perforation group and the perforation
group. Results: The average operation time was 174.3£27.9min (133-232min), the average intraoperative blood
loss was 69.3+36.7ml (30-150ml), (20-

315ml), and the average postoperative hospital days were 2.5+0.8 days(2-4 days). The average follow—up time

the average postoperative total drainage volume was 147.5+95.2ml

was 15.14£2.0months(12-20 months). One patient developed foot drop and hematoma, and 5 CBTs were fixed
The VAS score of low back pain before

with pedicle screws. No complications occurred in other patients.

surgery was 4.5+1.7 and at the final follow—up was 1.1+0.5, with significant lystatistical difference (1=7.013,
P<0.001); the

difference was statistically significant(t=13.006, P<0.001). The JOA score was 15.7+2.4 preoperative and 23.9x

the VAS scoreof leg pain before surgery was 5.6+1.0 and at the final follow—up was 1.1x0.9,

2.1 at the final follow—up, the difference was statistically significant (t=—16.364, P=0.000). According to the
postoperative CT before discharge, the Rao classification was performed: 46 screws in grade 0, 4 screws in
grade 1, 3 screws in grade 2, 6 screws in grade 3. The excellent rate of screw placement was 84.7%(50/59).
Thirteen screws(13/59, 22%) perforatedthe cortical bone, including 3 cases perforated the inner wall of pedicle
and 10 cases perforated the vertebrate. There were significant differences in lateral angle(11.0°£3.7° vs 14.9°x
3.8°, P=0.002) between the no perforation group and the perforation group, and no significant differences were
found in caudal angle (15.0°+8.4° vs 16.9°+9.2°, P=0.502), a value(5.6°+1.2° vs 5.7°x1.4°, P=0.687) and b
(4.1°£1.0° vs 4.4°+1.6°, P=0.459).

The selection of the insertion point should refer to the intersection point of 5.6-5.7mm

(b value)

inward from the narrowest point of the isthmus. CBT screw insertion has low error tolerance and therefore it's

value Conclusions: MIDLF is an effective technique for lumbar spine

surgery. (a value)
below the most tip of the inferior articular process of the upper segment and 4.1-4.4mm moving

highly technical demanding.  During screws placement, the inclination of the screws should not be too
largeandthe lateral angle of 11° is suggested.
[Key words] Cortical bone trajectory; Midline lumbar fusion; Lumbar spine; Fusion
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Figure 1 The figure shows the selection of right CBT entry,

value a is the distance from the tip of the inferior
articular process of the upper segment downwards, value b is the distance from the narrowest point of the isthmus
inwards. The intersection of the two lines is the entry point Figure 2 a Lateral angle was defined as the angle
between the trajectory and vertebral midline on the axial plane b Caudal angle was defined as the angle between the
trajectory and the superior border of the vertebral body on the sagittal plane Figure 3 Axial CT scans showing
cortical bone being breached by screws a Image demonstrating medial breach of L5 right pedicle b Image demonstrating

lateral breach of 14 left pedicle ¢ Image showed bilateral breach of L5 vertebrae
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Figure 4 79-year—old female patient a Sagittal plane images of MRI indicated severe degeneration of 14/5 disc with
loss of disc height and grade 1 spondylolisthesis b Axial plane images of T2 -weighted MRI indicated serious disc
protusion and bilateral neuroforaminal compression ¢ The initial intraoperative anteroposteriorfluoroscopy showed the entry
point of L4 right screw was inserted medially (arrow) with a small lateral angle, which did not cause enough attention.
The patient presented with foot drop immediately after the operation. Revision surgery confirmed breach of the medial
pedicle by the screw that injured the nerve root d Intraoperative lateral radiographs confirmed that the CBT screw was
in adequate position e Post—operative CT axial scan showingthe trajectory of pedicle screws and CBT screws in 14
pedicles f The anteroposterior X-ray at 12-month follow—up g The lateral X-ray at 12-month follow—up h At 12 months
follow—up, CT scans showed good fusion. The muscle strength of the right tibialis anterior muscle recovered from grade 0
to grade 3. There was numbness on the right side, pain and numbness on the left side were relieved completely, and

walking function was improved
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Table 1 Comparison of parameters between no

perforation group and perforation group

K oF 1B B T W R
41 (n=d6) Anm13) M P
No perforation group Perforation group vaiue vaiue
oML ) 11.043.7 149+38 3336 0.002
ateral angle
EARHC) 15.08.4 16992 0675 0.502
auda ang e
f‘fﬁ,(lmm) 5.6£1.2 5.7:1.4 0.405  0.687
a value
bt (mm) 41210 44+1.6 0746 0.459

b value

x2 FARUBERTSLER
Table 2 The comparison of VAS and lumbar JOA
between pre—operation and the final follow—up

ARHT RN i) Pl

Pre—operation  Final follow—up P value

[ VAS(4)

VAL TSI i 45%1 1.1£0.5 <0.001

’35@ ]VAS”?\ ) 5.6£1.0 1.120.9 <0.001
eg paln

IEHE JOA(73) 15.72.4 23.942.1 <0.001

Lumbar JOA score
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