
Introduction
Incidence of upper lumbar disc herniation L1–L2 and L2–L3 has 
been reported to occur in <1–2% of the population [1]. The 
spinal canal is narrower in the upper lumbar levels than in the 
lower lumbar levels, which may compromise the spinal nerve 

roots and conus medullaris. Due to these reasons, the selection of 
a surgical approach is challenging [2]. Fenestration discectomy 
at this level is more prone to neurological injury due to a narrow 
laminar window. Wide laminectomy or transforaminal approach 
is a commonly used approach in upper lumbar disc surgeries. 
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Introduction: The spinal canal is narrower in the upper lumbar levels than in the lower lumbar levels. Due to these reasons, the selection of a 
surgical approach is challenging. Fenestration discectomy at this level is more prone to neurological injury in most cases. Wide laminectomy or 
transforaminal approach is commonly used in upper lumbar disc surgeries. Surgical procedures using wide laminectomy and facetectomy give 
wide decompression but cause instability and need surgical fusion in most cases. We discuss an alternative approach for high lumbar disc disease 
using spinous process osteotomy, where minimally invasive non-fusion spine surgery is done with the preservation of posterior spinal elements.
Case Report: A 38-year-old male presented with low backache and weakness of bilateral lower limbs for 2 weeks after lifting a heavy object. He 
also complained of bowel and bladder incontinence. Radiographs show L2–L3 disc space narrowing with no sign of instability in dynamic views. 
MRI showed an L2–L3 disc bulge with an extruded disc fragment compressing the central canal. Since the patient was young, to avoid fusion and 
adjacent segment disease, we planned for L2–L3 discectomy using a minimally invasive spinous process osteotomy approach. During the post-
operative period, there was significant improvement in motor power and bowel and bladder control. The patient was mobilized from day 01 with 
support. With 1 year of follow-up, the patient is pain-free and has returned to his routine activities. Follow-up X-ray of the patient shows no sign of 
instability.
Conclusion: Spinous process osteotomy also minimizes tissue injury by preserving the paraspinal musculature and the interspinous, 
supraspinous ligament complex, and facets. Spinous process osteotomy is a modality of treatment for high lumbar disc disease in young patients 
without the need for spinal fusion.
Keywords: Spinous process osteotomy, high lumbar disc, bilateral decompression via unilateral approach.

Abstract

Learning Point of the Article:
Spinous process osteotomy minimizes the injury to the tissues by preserving the paraspinal musculature and the interspinous and 

supraspinous ligament complex and facets. Spinal process osteotomy can be considered a modality of treatment for high lumbar disc 
disease in young patients without the need for spinal fusion.

Spinous Process Osteotomy for High Lumbar Disc Disease – An Alternative for 
Transforaminal Lumbar Interbody Fusion  in Young- A Case Report
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Surgical procedures using wide laminectomy and facetectomy 
give wide decompression but cause instability and need surgical 
fusion [3] in most cases. These surgeries also lead to adjacent-
segment degeneration. Compared with lower lumbar disc 
herniations, upper lumbar disc herniations have less favorable 
outcomes after surgery. Here, we discuss an alternative 
approach for high lumbar disc disease using spinous process 
osteotomy, where minimally invasive non-fusion spine surgery 
is done with the preservation of posterior spinal elements.

Case Report
Pre-operative data was collected based on the history and the 
clinical presentation of the patient. A 38-year-old male 
presented with low back ache and weakness of bilateral lower 
limb for two weeks after lifting a heavy object. He also 
complained of bowel and bladder incontinence. Pre-operative 
motor and sensory assessment done. Detailed consent was 
obtained from the patient for the study. Radiographs show L2-
L3 disc space narrowing [Fig. 1], with no sign of instability in 
dynamic views. MRI showed an L2-L3 disc bulge with an 
extruded disc fragment compressing the central canal [Fig. 2]. 
Since the patient was young, to avoid fusion and adjacent 
segment disease, we planned for L2-L3 discectomy using a 
minimally invasive spinous process osteotomy approach, which 
is a well-established procedure described for minimally invasive 
spine surgeries.
Surgical procedure: The patient was positioned in a prone 
position under general anesthesia, a posterior midline incision 

was made, and left-side paraspinal muscles were erased. L2-L3 
level reached. Interspinous and supraspinous ligaments were 
slightly released from the above and below spinous process. L2 
spinous process osteotomy is done using a curved osteotome, 
keeping a bridge of 10mm of the base of the spinous process 
intact. With discectomy distractors, the spinous process was 
retracted, and a broad exposure was obtained [Fig. 3]. 
Fenestration of lamina was done on either side, keeping the 
bilateral facet joint and pars interarticularis intact [Fig. 4]. 
Flavectomy and partial medial facetectomy were done. 
Intraoperatively, an extruded disc fragment was seen 
compressing the spinal cord [Fig. 5], and discectomy was done 
with minimal handling of the spinal cord. Once the distractors 
are removed; the spinous process falls back into position. 
Sutures were applied over the supraspinous and interspinous 
ligaments, and meticulous paraspinal muscle closure was done 
to keep the osteotomized spinous process in position. Fig. 6 
shows the schematic representation of the procedure.
The post-operative period was uneventful. During the post-
operative period, there was significant improvement in motor 
power and bowel and bladder control. The patient was 
mobilized from day 01 with support. With one year follow-up, 
the patient is pain-free and has returned to his routine activities. 
Fig. 7 shows the follow-up x-ray of the patient without any sign 
of instability.

Discussion
Upper lumbar discs, due to the narrower spinal canal and 20
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Figure 1: X-rays show narrowing of L2–L3 disc space with loss 
of lordosis.

Figure 2: Sagittal MRI a & b shows an extruded disc (arrow) at L2–L3 levels. Axial MRI 
sections c shows disc bulge at L2-L3 with significant central canal compression (arrow).
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anatomy of the conus medullaris, pose a significant challenge 
for surgical intervention. Limited laminotomy is inadequate to 
explore the herniated disc and needs extensive laminectomy to 
prevent violent handling of the dura. The conventional 
laminectomy technique involves exposure of lumbar posterior 
elements, which include stripping of the multifidus muscle 
bilaterally, with subsequent wide resection of the lamina, 
leading to various complications. Conventional laminectomy 
results in iatrogenic instability, which in turn needs posterior 
stabilization and fusion of mobile segments of the spine in most 
cases. Masashi et al. [4], in their study, mentioned that the 
technique of wide lumbar decompression that includes bilateral 
elevation of paraspinal musculature and aggressive bony 
resection could result in significant iatrogenic instability of the 

spine. Lin et al. [5] recommended lumbar fusion surgery for 
massive upper lumbar central discs or, if intraoperatively, more 
than 50% of lamina or facetectomy is done. Park et al. found that 
the incidence of adjacent segment disease after fusion ranged 
from 5.2–8.5% [6] in the lumbar spine. Sanderson et al. [7] 
stated that surgical outcomes were poor for L1–L2 and L2–L3 
compared to L3–L4 discs in terms of post-operative back and 
radicular pain.
Spinous process osteotomy is a less invasive technique that 
preserves the posterior midline elements while allowing them 
to be retracted away from the working area. It also offers better 
visualization [8]. Spinous process osteotomy provides a field 
similar to conventional midline laminectomy procedures. 
Bradley et al. [8] study found that spinous process osteotomy in 
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Figure 3: Intraoperative image shows the spinous process 
osteotomy site and exposure obtained with retractors.

Figure 5: The image shows a large extruded disc 
fragment.

Figure 4: Image shows adequate decompression 
of the cord and bilateral roots.

Figure 6: Schematic representation of the spinous process osteotomy procedure with images showing post-partial laminectomy status.



www.jocr.co.in

22

lumbar decompressive surgery provides excellent visualization. 
Hermansen et al. stated that the dural sac area to be recreated 
had almost the average values through the spinous osteotomy 
process [9].
S p i n o u s  p r o c e s s  o s t e o t o my  h e l p s  a d e q u a t e  c o r d 
decompression and bilateral foramina using unilateral exposure 
(bilateral decompression through unilateral approach), keeping 
the other side’s posterior elements and musculature untouched 
[10]. Since the lamina is not entirely removed and the posterior 
ligament complex (supraspinal and interspinal ligaments) are 
left intact, this procedure preserves the spine’s stability. Using 
the spinous process osteotomy, one retains the advantages of 
both laminectomy and fenestration procedures. Hermansen et 
al . ,  in their study, assessed spinous process healing 
postoperatively. They discovered radiological union for 60 out 
of 135 (44%) spinous process osteotomies. It appears that the 

“complete union” of the osteotomy gives better clinical results. 
However, no statistical difference was noted in their study. They 
recommend that 10 mm of the base of the spinous process is left 
intact for a reunion. Delank et al. [11] concluded in their 
cadaver study on spinal canal decompression that bilateral 
hemilaminectomy, keeping the supraspinous and interspinous 
ligaments intact, did not result in increased motion. Hence, 
even when a spinous process is not united, the total stability of 
the spine should not be altered.

Conclusion
Conventional lumbar decompression results in extensive back 
musculature injury, leading to iatrogenic instability. Spinous 
process osteotomy minimizes the injury to the tissues by 
preserving the paraspinal musculature and the interspinous and 
supraspinous ligament complex and facets. Spinous process 
osteotomy offers advantages such as minimal muscle trauma, 
less post-operative discomfort, maintenance of spinal stability, 
early mobilization, and shortening of post-operative hospital 
stay with satisfactory decompression of the spine. Spinous 
process osteotomy can be considered a modality of treatment 
for high lumbar disc disease in young patients without the need 
for spinal fusion.

Clinical Message

The spinal canal is narrower in the upper lumbar levels than in the 
lower lumbar levels. Surgical procedures using wide laminectomy 
and facetectomy give wide decompression but cause instability and 
need surgical fusion in most cases. Microdiscectomy procedures 
have the risk of neurologic injury due to the narrower canal. Spinous 
process osteotomy offers advantages such as minimal muscle 
trauma, less post-operative discomfort, maintenance of spinal 
stability, early mobilization, and shortening of post-operative 
hospital stay with satisfactory decompression of the spine.
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Figure 7: One-year follow-up X-ray shows intact disc space (arrow) 
without any sign of instability.
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