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Objective : Lumbar spinal stenosis is conventionally treated with surgical decompression. However, bilateral decompression and laminectomy is
more invasive and may not be necessary for lumbar stenosis patients with unilateral radiculopathy. We aimed to report the outcomes of unilateral
laminectomy and bilateral pedicle screw fixation with fusion for patients with lumbar spinal stenosis and unilateral radiculopathy.

Methods : Patients with lumbar spinal stenosis with unilateral lower extremity radiculopathy who received limited unilateral decompression and bi-
lateral pedicle screw fixation were included and evaluated using visual analog scale (VAS) pain and the Oswestry Disability Index (ODI) scores pre-
operatively and at follow-up visits. Ligamentum flavum thickness of the involved segments was measured on axial magnetic resonance images.
Results : Twenty-five patients were included. The mean preoperative VAS score was 6.6+1.6 and 4.6+3.1 for leg and back pain, respectively. Lig-
amentum flavum thickness was comparable between the symptomatic and asymptomatic side (p=0.554). The mean follow-up duration was 29.2
months. The pain in the symptomatic side lower extremity (VAS score, 1.32+1.2) and the back (VAS score, 1.75+1.73) significantly improved
(p=0.000 vs. baseline for both). The ODI improved significantly postoperatively (6.60+6.5; p=0.000 vs. baseline). Significant improvement in VAS
pain and ODI scores were observed in patients receiving single or multi-segment decompression fusion with fixation (p<0.01).

Conclusion : Limited laminectomy and unilateral spinal decompression followed by bilateral pedicle screw fixation with fusion achieves satisfactory
outcomes in patients with spinal stenosis and unilateral radiculopathy. This procedure is less damaging to structures that are important for main-
taining posterior stability of the spine.
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INTRODUCTION

Lumbar spinal stenosis typically manifests itself as radiating
pain and numbness in the lower extremity with or without back
pain and/or intermittent claudication*'V. The condition has
been traditionally treated with surgical decompression with
good to excellent outcomes in approximately 80% of the pa-
tients'®. Current prevailing approaches for lumbar spinal steno-
sis include laminectomy of the involved segment, minimally in-
vasive bilateral decompression laminectomy in combination

with pedicle screw fixation and fusion, and unilateral laminec-
tomy with bilateral decompression and pedicle screw instru-
mentation. These approaches have overall yielded good out-
comes. However, bilateral decompression and laminectomy are
more invasive and may cause lumbar vertebral instability'”, and
the surgical procedure is complicated and is time-consuming,
which may predispose to dural rupture and increase risk of
complications that could aggravate radiculopathy. In addition,
some lumbar spinal stenosis patients only have unilateral radic-
ulopathy®'" and the above approaches may not be fully applica-
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ble to this group of patients.

To address these deficiencies, we have performed unilateral
laminectomy and decompression with bilateral pedicle screw
instrumentation for lumbar spinal stenosis patients with unilat-
eral radiculopathy. The purpose of this study is to report the out-
comes of unilateral decompression and bilateral pedicle screw
fixation with fusion for patients with lumbar spinal stenosis with
unilateral radiculopathy. Our hypothesis is decompression of
the asymptomatic side in patients with only unilateral lower ex-
tremity radiculopathy is unnecessary.

MATERIALS AND METHODS

Patients

We retrospectively reviewed the surgical and radiological
data of patients with lumbar spinal stenosis treated at the De-
partment of Orthopedics Surgry, Peking University Third Hos-
pital, Beijing, China between July, 2008 and September, 2011. A
subject was included 1) if he or she had clinically and radiologi-
cally defined lumbar spinal stenosis”; 2) if unilateral radiating
numbness and pain was present in the lower extremity with or
without back pain, with or without intermittent claudication; 3)
if thickening of the ligamentum flavum of the lumbar vertebrae
was demonstrated on magnetic resonance imaging (MRI) with-
out lumbar disc herniation or only symmetrical disc bulging; 4)
if lumbar vertebral segments were demonstrable on X-ray im-
ages, with degenerative spondylolisthesis <grade I; 5) had re-
ceived conservative management for more than 3 months; 6) 1
to 3 segments between L3 to S1 received decompression and fix-
ation segment. Conservative management consisted of rest, non-
steroid anti-inflammatory drugs, neurotrophic drugs, and epi-
dural/nerve blocks. Exclusion criteria were : 1) no radiating pain
in the lower extremity and if numbness was absent; 2) MRI or
computed tomography (CT) findings were predominantly disc
herniation, including lateral, central or far lateral lumbar disc her-
niation; 3) lumbar isthmic spondylolysis was present; 4) lumbar
spondylolisthesis >grade I; 5) a prior history of lumbar surgery;
6) history of psychiatric disorders and drug or alcohol abuse; 7)
bilateral radiculopathy. The study protocol was approved by Pe-
king University Third Hospital Medical Science Research Ethics
Committee. Patient consent was not required because of the
retrospective nature of the study.

Surgical technique

To determine the range of surgical decompression and fixa-
tion, patients were asked to describe the distribution of radiat-
ing leg pain and numbness. They were examined to determine
if lower limb paralgesia and muscle weakness were present to
clarify the range of neurological deficits. The range of ligamen-
tum flavum hypertrophy shown on MRI studies and facet joint
hypertrophy and spinal stenosis were assessed. Based on the
aforementioned findings, the range of decompression and in-
strumentation was determined.
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All surgeries were performed by a single surgeon with more
than 20 years of spine surgery experience. In general, interbody
fusion was chosen for single or double segment fusion, and
posterolateral fusion was chosen for L3-S1 fusion. First, bilater-
al pedicle screws were inserted in the segment being instru-
mented. For unilateral decompression, the lamina and ligamen-
tum flavum of the symptomatic side were excised to the root of
the spinous process. Decompression up to the midline was done
using a narrow osteotome and Kerrison rongeur at the base of
the spinous process to partially relieve central canal stenosis. In
single segment unilateral decompression, the inferior 1/3 of the
superior lamina and the superior 1/4 of the inferior lamina of
the symptomatic side were excised. In double segment unilater-
al decompression, the lamina of the symptomatic side between
2 segments was excised for contiguity of decompression. For
lateral decompression in patients undergoing transforaminal
lumbar interbody fusion, the symptomatic side superior and
inferior facet joints of the decompressed segment were excised.
After the superior and inferior lumbar endplates to be fused
were curetted, an interbody fusion device of appropriate height
was selected and the interbody space was filled with morselized
bone. For posterolateral fusion, only the medial portion of the
superior and inferior facet joints was excised, and the facet joint
capsules with thickened inner linings and ligamentum flavum
were excised with a Kerrison rongeur and bone curette. The
part of the ligamentum flavum at the symptomatic side root of
the spinous process was removed, and the nerve roots and the
dura of the symptomatic side of the involved segment were de-
compressed and exposed. Otherwise, the lamina, the facet joint,
and ligamentum flavum of the asymptomatic contralateral side
were left intact. The spinous process and the interspinous liga-
ments in the midline were left intact also. The spinal canal,
dura, and nerve roots of the asymptomatic contralateral side
were not disturbed. Then, morselized autogenous bone or that
mixed with morselized allogenous bone were grafted into the
bilateral interspaces of the transverse processes that were decor-
ticated. After the bilateral rods were connected and pedicle
screws were tightened, the contralateral lamina of the asymp-
tomatic side was decorticated, and the corresponding facet joint
of the asymptomatic side was destroyed and morselized bone
were grafted in.

Measurement of ligamentum flavum thickness

The thickness of the ligamentum flavum of the involved seg-
ments was measured on axial T1-weighted or T2-weighted MRI
images perpendicular to the spinal canal axis and parallel to the
intervertebral space, where the ligamentum flava were seen along
their entire length (Fig. 1). A line was drawn along the laminar
side of the ligament curve, and along the side of the ligament
facing the spinal canal, and the width of the ligamentum fla-
vum was measured where it appeared the thickest. The thick-
ness of ligamentum flavum was measured at the same place on
both sides?. The paired t test was performed to compare the lig-
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Fig. 1. Schematic drawing of ligamentum flavum thickness measure-
ment. Solid arrow indicates the ligamentum flavum and double white
arrow indicates the thickest portion of the ligamentum flavum where
measurement was made.

amentum flavum thickness of the symptomatic and asymptom-
atic side.

Patient evaluation

Patients were followed up at 3, 6, and 12 months after surgery
by telephone interview, and once every year thereafter. The
presence and duration of back pain, intermittent claudication,
and radiating numbness and pain in the lower extremity were
documented. Pain was evaluated using a visual analogue scale
(VAS) where 0-3 indicates mild pain, which is tolerable and
does not interfere with rest; 4-6 represents pain that interferes
with rest, but is still tolerable; 7-10 indicates intolerable pain.
VAS pain scores were collected from patients preoperatively,
postoperatively, and at the last follow-up. The effect of pain on
daily quality of life was assessed using the Oswestry Disability
Index (ODI)™.

RESULTS

Demographic and baseline characteristics of the study
subjects

Twenty-five patients met the inclusion criteria and were in-
cluded in the analysis. Patient demographic and baseline charac-
teristics are shown in Table 1. The majority of the patients (72%,
18/25) were female, and the mean patient age was 53.52+8.78
years (range, 41 to 76 years). All patients had unilateral radiat-
ing leg pain and numbness of the lower extremity (mean dura-
tion, 12.14 months; range, 3 to 72 months) and 19 (76%) pa-
tients had back pain (mean duration, 75.9 months; range, 3 to
240 months). Thirteen (52%) patients had intermittent claudica-
tion. The mean preoperative VAS pain score was 6.6+1.6 (range,
4 to 10) for pain in the symptomatic lower extremity, and 4.6+3.1
(range, 0 to 10) for back pain. All patients had received a mini-
mum of 3 months conservative treatment, and the average time
of conservative management was approximately 12 months.

The thickness of the ligamentum flavum was measured in 39

67

Table 1. Demographic and baseline characteristics of the study subjects
(n=25)

Age, years at operation

Mean+SD 53.52+8.78
Range 41,76
Female gender 18 (72)
Symptoms
Intermittent claudication 13 (52)
Radiating pain 25 (100)
Numbness 25 (100)
VAS, mean+SD (range)
Back pain 4.6%+3.1 (0-10)
Leg pain 6.6+1.6 (4-10)
ODI, mean+SD (range) 28.94+9.0 (10-42)
Type of surgery
Unilateral decompression fusion with fixation
14/L5 10 (40)
L5/S1 2(8)
L3/L4 and L4/L5 6(24)
L4/L5 and L5/S1 7 (28)
Unilateral laminotomy and fusion with fixation 1(4)

The data are expressed as number (%) unless specified otherwise. VAS : visual
analogue scale, ODI : Oswestry disability index

segments and comparisons of ligamentum flavum thickness of
the symptomatic side and asymptomatic side revealed no sig-
nificant difference between the 2 sides (p=0.554).

Surgical outcomes

Ten (40%) patients received unilateral decompression with bi-
lateral fixation and fusion at 1.4/5; 2 (8%) received unilateral de-
compression with bilateral fixation and fusion at L5/S1; 6 (24%)
underwent unilateral decompression with bilateral fixation and
fusion at L3/4 and L4/5 (double segments); 7 (28%) underwent
unilateral decompression with bilateral fixation and fusion at
L4/5 and L5/S1 (double segments); and 1 (4%) received unilat-
eral laminotomy at L3-5 and bilateral fixation and fusion at L3-
S1 (Table 1). Twenty-two (88%) patients had transforaminal
lumbar interbody fusion, 3 (12%) received simple posterolateral
fusion, and 4 (16%) required the placement of an interspinous
stabilization device (Wallis or Coflex) in the adjacent superior
segment. There were no major complications. No obvious spi-
nous process fracture was detected by plain X-ray. No patients
experienced cerebrospinal fluid leakage after surgery. One pa-
tient developed a wound infection in the immediate postopera-
tive period with full resolution within 6 months. No patients
experienced numbness, pain, or weakness in the leg of the as-
ymptomatic side.

The mean duration of follow-up was 29.2 months (range, 6.6
to 52.0 months). Pain in the symptomatic lower extremity (VAS
pain score, 1.32+1.2) and the back (VAS pain score, 1.75+1.73)
was significantly improved (p=0.000 vs. preoperative VAS
scores for both). ODI scores also improved significantly post-
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Table 2. VAS and 0DI scores in patients receiving single or multi-segment unilateral decompression

with bilateral fixation and fusion

Case 1
A 42-year-old woman had back pain

Single segment unilateral
decompression with bilateral
fixation and fusion (n=12)

Multi-segment unilateral
decompression with bilateral
fixation and fusion (n=13)

for 2 years accompanied by radiating
pain in the left lower extremity for 1 year.

VAS
Leg pain
Preoperative 6.8
Postoperative 1.1
p 0.000
Back pain
Preoperative 41
Postoperative 0.8
p 0.009
ODI
Preoperative 30.6
Postoperative 54
p 0.000

No signs of radiculopathy of the lower
extremity were observed. Preoperative
MRI revealed bilateral ligamentum fla-

64 vum thickening at L4/5 (thickness of the
15 symptomatic (L)/asymptomatic (R) side
0.000 of ligament=1.24) (Fig. 2A). Bilateral
L4/5 pedicle screw with fixation was per-

5.0 formed (Fig. 2B), and the left lamina and
25 ligamentum flavum at L4/5 were partial-
0.006 ly excised followed by transforaminal
lumbar interbody fusion. The right lami-

274 na and facet joint at L4/5 were grafted
7.7 with morselized bone. At 14 months po-
0.000 stoperatively her ODI score was 5 (base-

VAS : visual analog scale, ODI : Oswestry Disability Index

line, 15), VAS pain score for left leg pain
was 3 (baseline, 7), and VAS pain score
for back pain was 2 (baseline, 6). No
numbness of pain of the right lower ex-
tremity was reported. Follow-up MRI
and CT scans revealed good decompres-
sion of the left side of the spinal canal at
the space between L4 and L5, and the
dura on the left side bulged well. Right
ligamentum flavum thickening was not
treated (Fig. 2C, D).

Fig. 2. A 42-year-old female with spinal stenosis accompanied by unilateral radiculopathy of the left
lower extremity for 1 year. A : Preoperative MRI revealed thickening of the ligamentum flavum (by
white arrow). The symptomatic (L)/asymptomatic (R) ratio of bilateral ligamentum thickness at
L4/5=1.24. B : Bilateral L4/5 pedicle screw fixation, left decompression TLIF were performed. C :
Postoperative MRI. The white triangle points to L4/L5 with left hemilaminectomy and excision of the
ligamentum flavum. White arrow shows the intact right side. D : Postoperative CT showed left hemi-
laminectomy (arrow).

operatively (6.60£6.5; p=0.000 vs. preoperative ODI score). Ac-
cording to the United States Food and Drug Administration
criteria for significant functional improvement (increase of 215
points in ODI score), 88% (22/25) of our patients had a satisfac-
tory outcome. Furthermore, significant improvement in the
VAS and ODI scores were observed in patients receiving single
or multi-segment decompression fusion with fixation (p<0.01)
(Table 2).
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Case 2

A 61-year-old female had intermit-
tent back pain for more than 10 years,
accompanied by posterolateral radiat-
ing pain of the left lower leg with inter-
mittent claudication for more than 2
years. No signs of radiculopathy were
found. MRI revealed L3/4 and L4/5 lig-
amentum flavum thickening [symp-
tomatic (L)/asymptomatic (R) side lig-
ament=1.19 at L3/4 and 0.68 at L4/5].
The left lamina and ligamentum flavum
were partially excised (Fig. 3A, B), and
transforaminal lumbar interbody fusion
was performed. Bilateral pedicle screw
fixation was done at L3 to L5, and the right laminae and facet
joints at L3 to L5 were grafted with morselized bone (Fig. 3C).
At 15 months postoperatively her ODI score was 14 (baseline,
24), VAS pain score for leg pain was 2 (baseline, 5), and VAS pain
score for back pain was 1 (baseline, 3). No numbness or pain of
the right lower extremity was reported. Follow-up MRI and CT
scans revealed good decompression of the left side of the spinal
canal at the space between L4 to S1, and the dura on the left side
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Fig. 3. A 61-year-old female with intermittent back pain for more than 10 years, accompanied by posterolateral radiating pain of the left lower leg
with intermittent claudication for more than 2 years. A : Preoperative MRI revealed bilateral L3—4 ligamentum flavum thickening. White arrow indi-
cates thickness on the left side was greater than the right side. B : Preoperative MRI revealed bilateral L4—5 ligamentum flavum thickening. White ar-
row indicates thickness on the right side was greater than on the left side. C : Bilateral pedicle screw fixation was performed at L3 to L5, and the right
laminae and facet joints at L3 to L5 received morselized bone graft. L3-5 left lamina and ligamentum flavum were partially excised, and transforami-
nal lumbar interbody fusion was performed. D : Postoperative MRI. The white triangle points to L4/5 with left hemilaminectomy and excision of the lig-
amentum flavum. White arrow shows the normal right side. E : Postoperative MRI. The white triangle points to L3/4 with left hemilaminectomy and
excision of the ligamentum flavum. F : Postoperative MRI of L4/5 intervertebral space. The pointed white triangle indicates the left (symptomatic) ver-
tebral plate and the excised ligamentum flavum. Dural sac decompression and bulging are satisfactory. White arrow indicates the right (asymptomat-
ic) vertebral plate and ligamentum flavum. G : Postoperative CT scan of L4/5 intervertebral space. The pointed white triangle indicates left (symptom-
atic) vertebral plate and the excised ligamentum flavum. Dural sac decompression and bulging are satisfactory.

bulged well (Fig. 3D, E). Right ligamentum flavum thickening  (42/100) of patients, and unilateral lower extremity radiculopa-

was not treated (Fig. 3E G). thy in 58% with lumbar spinal stenosis.
We found no correlation between ligamentum flavum thick-
DISCUSSION ening and lower extremity radiculopathy, and patients with

unilateral radiculopathy had a comparable ligamentum flavum
The results of the current study showed that limited unilateral ~ thickness of the symptomatic side and the asymptomatic side.
lamina ligamentum flavum excision and limited unilateral spi-  This indicates that the symptoms of radiculopathy occurred in
nal decompression followed by bilateral pedicle screw fixation  the lower limb of either side were not correlated with the differ-
with fusion achieved satisfactory outcomes in patients with spi-  ence of ligamentum flavum thickness. Park et al.'"” found a
nal stenosis and unilateral radiculopathy. Extensive bilateral  greater ligamentum flavum thickness in patients with spinal ste-
lamina decompression requires more extensive excision of the  nosis than in a control group, while other studies have shown
spinous process, the supraspinous ligament, and the interspi-  normal thicknesses of the ligamentum flavum, ranging from
nous ligament, which are important structures for maintaining 1.8 to 5 mm in healthy subjects*'*'. Lohman et al.' reported
posterior stability of the spine. The procedure described results  correlation between the cross-sectional area of the spinal canal
in less damage to these important structures and reduces the  on CT and clinical symptoms in lumbar spinal stenosis pa-
risk of dural injury while providing good outcomes as reflected  tients. Sirvanci et al.'” also reported no correlation between ste-
in improved VAS pain and ODI scores. nosis of the spinal canal and ODI scores in patients with lum-
All of our patients only had unilateral lower extremity radicu-  bar spinal stenosis. Haig et al.” found that ligamentum flavum
lopathy, Louis and Nazarian'” reported that of 350 cases of  thickness at L4/5 correlated with age in healthy subjects, and
lumbar spinal stenosis, 67% had neurogenic intermittent clau-  was similar to that of lumbar spinal stenosis patients with lower
dication, slightly more than half (57%) had unilateral radicu-  extremity radiating pain and back pain. In addition, ligamen-
lopathy, and only 43% had bilateral radiculopathy of the lower ~ tum flavum thickness in these patients showed no correlation
extremity. Similar findings were reported by Amundsen et al.¥  with the degree of radiculopathy based on VAS pain and ODI
who observed that bilateral radiculopathy was seen in only 42%  scores.
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Excessive mechanical stress in lumbar stenosis patients causes
facet joint hypertrophy, ligamentum flavum thickening, and disc
herniation due to segmental instability as a result of degenerative
changes in the lumbar spine. Central canal stenosis and lateral
recess stenosis ensue, with resultant radiating pain, numbness,
and intermittent claudication in the lower extremity. In addi-
tion, back pain may develop as a result of facet joint hypertro-
phy and segment instability due to degenerative changes in the
spine. Apart from ligamentum flavum thickening, disc hernia-
tion or bulging that impinges on the spinal canal, facet joint hy-
pertrophy, and regional inflammation also contribute to radic-
ulopathy. For these reasons, appropriate pedicle screw fixation
and spinal fusion should be adopted for patients with lumbar
spinal stenosis; the stability of the spine will be further damaged
by extensive lumbar decompression, while the instability as a
result of extensive decompression can be corrected by fixation
and fusion.

Current surgery for lumbar spinal stenosis focuses on decom-
pression of nerve impingement such as lamina and ligamentum
flavum excision and spinal canal decompression. Extensive nerve
decompression may inadvertently jeopardize lumbar vertebral
stability, necessitating stabilization measures. As a result, decom-
pression and pedicle screw instrumentation have emerged as the
prevailing approach for lumbar spinal stenosis'. Extensive bi-
lateral lamina decompression is complete decompression of all
involved structures and requires more extensive excision of the
spinous process, the supraspinous ligament and interspinous
ligament, which are important structures for maintaining pos-
terior stability of the spine in the early stage after pedicle screw
instrumentation®. The supraspinous ligament and interspinous
ligament oppose approximately 19% of extension stress, and
full lamina decompression jeopardizes the ligament complexes
in the posterior spine which predisposes to extension instabili-
ty". This may be offset by pedicle screw fixation with fusion.
However, extensive decompression may cause excessive dam-
age and lead to greater stress on the pedicle screws, which may
lead to screw loosening and non-fusion. The situation becomes
more important in elderly patients who are likely to have osteo-
porosis in whom loosening of screws and non-fusion are more
common. In addition, extensive bilateral decompression, fixa-
tion, and bone grafting with fusion using the posterior ap-
proach are also associated with greater blood loss.

Hong et al.” followed 53 lumbar stenosis patients who re-
ceived unilateral or bilateral lamina decompression at L4/L5 for
more than 3 years, and found that intraoperative blood loss and
surgical time for unilateral decompression were less than that of
bilateral lamina decompression, and unilateral laminotomy also
yielded better long term stability. Studies by Kasai et al.¥ and
Yucesoy et al.'® reported that the mechanical strength of unilat-
eral pedicle screw fixation is markedly inferior to that of bilater-
al pedicle screw fixation. A large proportion of lumbar stenosis
patients are elderly and have osteoporosis of varying degrees,
and it remains unclear whether unilateral pedicle screw fixation
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can provide reliable long-term fixation in these patients.

In lumbar stenosis, the lamina itself is not a direct cause of
impingement while hypertrophied facet joints, thickened liga-
mentum flavum, and herniated discs cause stenosis and directly
impinge on the nerve roots. Limited decompression thoroughly
decompresses only the key components responsible for nerve
root impingement including the hypertrophied facet joints,
thickened ligamentum flavum, and herniated discs, thus avoid-
ing extensive excision of the lamina. In our current series, we
carried out limited unilateral laminotomy and decompression
with bilateral pedicle screw fixation based on which side had
lower extremity radiculopathy and clinical symptoms, but not
based on ligamentum flavum thickening or facet joint hyper-
trophy as revealed by MRI. There does not appear to be a corre-
lation between bilateral ligamentum flavum thickening and
lower extremity radiculopathy. Surgical treatment of lumbar
spinal stenosis is aimed at relieving patient symptoms and im-
proving their quality of life. More emphasis should be placed on
identifying the side with lower extremity radiating pain and de-
compression should be decided according to the side that has
developed lower extremity radiculopathy, not solely by imaging
findings of lumbar spinal canal stenosis.

In addition to ligamentum flavum hypertrophy and herniat-
ed disc, other causes of nerve damage in patients with lumbar
stenosis include degenerative scoliosis and facet joints hyper-
plasia. Patients with a herniated disc protruding to only one
side and those with degenerative scoliosis were excluded from
this study.

There are limitations of this study that should be considered.
The study was a retrospective review of medical records and the
number of patients was relatively small. An argument could be
made that the different fusion methods are too dissimilar to be
included in the same treatment cohort. A similar argument
could be made that patients having an interspinous spacer
should be in a separate cohort. While there were some differ-
ences between the patients, the basic surgical principle of limit-
ed unilateral lamina ligamentum flavum excision and limited
unilateral spinal canal decompression followed by bilateral ped-
icle screw fixation with fusion was used in all cases. Several sur-
gical methods were used in the patients in this study; however,
the results indicated that the unilateral decompression surgery
was effective and adequate, and that bilateral decompression
was not necessary. The postoperative bony fusion index was not
reported, but the purpose of the surgery was to improve symp-
toms and this was reflected in the postoperative VAS and ODI
scores. We did not evaluate how many patients with an initial di-
agnosis of stenosis had bilateral vs. unilateral symptoms, and we
did we analyze the specific conservative treatments patients re-
ceived. No control group was included; however, the comparison
of the ligamentum flavum thicknesses showed that there was not
a significant difference between the thickness on the symptom-
atic and non-symptomatic side. Lastly, further study is required
to determine the contraindications of this surgical approach.
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CONCLUSION

Limited unilateral lamina ligamentum flavum excision and
limited unilateral spinal decompression followed by bilateral ped-
icle screw fixation with fusion achieves satisfactory outcomes in
patients with spinal stenosis and unilateral radiculopathy. This
procedure is less damaging to structures that are important for
maintaining posterior stability of the spine, and reduces the risk
of dural damage. Decompression should be decided according to
the side of lower extremity radiculopathy, and not solely by imag-
ing findings of lumbar spinal canal stenosis.
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