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Radiological Analysis of Minimally Invasive Microscopic
Laminectomy for Lumbar Canal Stenosis with a Focus
on Multilevel Stenosis and Spondylolisthesis
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Table 1: Surgical outcomes

Group L Group U P value
Surgical time (minutes) 124.3+48.1 108.2+37.3 0.065
Blood loss (ml) 107.0+£129.7 44.3+42.5 P<0.05
Early surgical complications (number of cases)
dural tear 1 2
hematoma 1* 1*
SSI 1* 0
2-year delayed surgical complications (number of cases)
recurrence (operated level) 3* 0
SSI: surgical site infection
*: cases requiring redo surgery
Table 2: Postoperative clinical and radiological outcomes of all cases
Post-op Group L Group U P value
VASW 1.3+1.1 1.2+0.7 0.42
VASBL 0.7+0.9 0.5+0.7 0.17
JOA scores 242423 25.0+2.4 0.25
facet preservation rate (%) 90.4+4.7 93.1+3.8 P<0.05
canal area (mm?) 81.3 £36.1 69.4 +28.1 0.06
LL (degrees) 37.1+11.7 38.8+11.3 0.49
ROM of LL (degrees) 222+7.6 214493 0.68
FSU height (mm) 86.4 +30.1 87.9 +£28.8 0.81
FSU angle (degrees) 21.8+11.9 19.7+9.3 0.34

VASW: visual analogue scale for wound pain, VASBL: visual analogue scale for back or leg pain, JOA: Japanese
Orthopaedic Association Score, ROM: range of motion, LL: lumbar lordosis, FSU: functional spinal unit
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Figure 1. Drawings showing the schema of lumbar spinous process splitting laminectomy. The spinous process was
split longitudinally in the midline (A, B) and broken at its base from the lamina (C). Laminotomy was performed in the
midline with a high-speed drill and Kerrison rongeur (D). The divided spinous process and interspinal ligament were
sutured and reconstructed with absorbable suture (E, F).

a b c
‘ :/Wl | . ‘ 4 . ‘ rvr:
d e

hbd

Figure 2. Drawing showing the schema of unilateral laminotomy for bilateral decompression. The paraspinal muscles
were dissected from the midline structures, and the interlaminar space was exposed (A, B). Unilateral laminotomy was
performed, and the ligamentum flavum and osteophytes were removed to expose the dural sac. The inner aspect of the
contralateral lamina was removed, and the dural sac and nerve root were decompressed on the opposite side (C, D).
The paravertebral muscle was sutured and reconstructed (E).
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Figure 3. Drawings showing the schema of the greenstick fracture technique and photographs of the surgical field. (A)
Schema and intraoperative photograph before the greenstick fracture. The Kerrison

rongeur cannot be tilted toward the opposite side; thus, the lateral recess stenosis could not be effectively decompressed.
(B) Schema and intraoperative photograph after the greenstick fracture. The intentional greenstick fracture at the bottom
of the spinous process provides a wide surgical window of the ipsilateral lateral recess and enough working space to
adequately tilt the Kerrison rongeur toward the opposite side. Use of the greenstick fracture can preserve the integrity
of the musculoskeletal structures in the midline and on the opposite side.
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Figure 4. The preoperative and postoperative visual analog scale for back or leg pain (VASBL) and Japanese
Orthopaedic Association (JOA) scores in all cases (A), multilevel cases (B), and Meyerding grade 1 spondylolisthesis
cases (C). Although the VASBL and JOA scores were not significantly different between lumbar spinous process
splitting laminectomy and unilateral laminotomy for bilateral decompression preoperatively and postoperatively, the
VASBL and JOA scores both showed significant improvement postoperatively in all cases, multilevel cases, and
Meyerding grade 1 spondylolisthesis cases.





