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Introduction
Lumbar spinal stenosis occurs either in the spinal canal or inside 
and outside of the intervertebral foramen. Stenosis of the 
intervertebral foramen is called a foraminal stenosis [1]. The 
compression of neural tissues in the spinal canal often causes 
unilateral or bilateral radiculopathy, with or without cauda 
equina syndrome. The classical symptom of foraminal stenosis is 
unilateral radiculopathy [2]. Approximately 75% of lumbar 

foraminal stenosis is detected at L5-S1 level [3] due to the 
specific anatomical features of lumbosacral transition, such as the 
wider facet joints [4], higher nerve root occupancy relative to the 
intervertebral foramen [3], and the large transverse process 
fusing to the sacral ala [5]. The most frequent level of spinal canal 
stenosis is L4-5 [6]. Both foraminal stenosis stenosis at L5-S1 
and canal stenosis at L4-5 can cause L5 radiculopathy. L5 
radiculopathy does not demonstrate an abnormal deep tendon 
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Case Presentation: Among the five patients, two were men and three were women with an average age of 69 years. Four patients had undergone 
surgeries at L4–5 level, previously. All the patients showed an improvement in symptoms in the post-operative period. After a certain period, the 
patients complained of bilateral leg pain and numbness. An additional surgery was performed in two patients; however, there was no 
improvement in symptoms. One patient, who did not undergo surgery, was treated conservatively for 3 years. All the patients had been suffering 
from bilateral leg symptoms before their first visit to our hospital. The neurological findings in these patients were consistent with bilateral L5 
radiculopathy. The average pre-operative Japanese Orthopedic Association ( JOA) score was 13 out of 29 points. Bilateral foraminal stenosis at 
L5–S1 level was confirmed using a three-dimensional magnetic resonance imaging or computed tomography. Posterior lumbar interbody fusion 
was performed in one patient and bilateral lateral fenestration using Wiltse’s approach was performed in four patients. The neurological 
symptoms recovered immediately after surgery. The average JOA score at 2-year follow-up was 25 points.

Introduction: The classical symptom of foraminal stenosis is unilateral radiculopathy. Bilateral radiculopathy caused purely by foraminal 
stenosis is rare. Here, we report five cases of bilateral L5 radiculopathy caused purely by L5–S1 foraminal stenosis and describe the clinical and 
radiological features of these patients in detail.

Keywords: Bilateral, foraminal stenosis, L5–S1.

Conclusions: Spine surgeons may overlook the pathology of foraminal stenosis, particularly in patients with bilateral radiculopathy. Familiarity 
with the clinical and radiological features of symptomatic lumbar foraminal stenosis is necessary to properly diagnose bilateral foraminal stenosis 
at L5–S1 level.
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Case Reportreflex in neurological examination. Moreover, foraminal stenosis 
is occasionally not confirmed using an ordinal two-dimensional 
magnetic resonance imaging (MRI) (2D  MRIMRI) [7]. Based 
on these epidemiological, neurological, and radiological 
backgrounds, spine surgeons may overlook the pathology of 
foraminal stenosis, particularly in patients with bilateral 
radiculopathy. In this paper, we report five cases of bilateral L5 
radiculopathy caused purely by L5-S1 foraminal stenosis that 
were left undiagnosed for long periods before visiting our clinic. 
The clinical and radiological features of these patients are 
described in detail in this report followed by a discussion of the 
reasons for delayed diagnosis and the methods to diagnose the 
pathology. All patients were informed of the anonymous 
publication of their data and informed consents have been taken 
from them.

Patients and clinical history
We retrospectively reviewed 1,774 lumbar surgical cases in our 
hospital in the last four 4 years and identified five cases of bilateral 
lumbar radiculopathy caused purely by foraminal stenosis. The 
corresponding spinal level was L5-S1 in all the cases. A summary 
of patients is presented in (Table 1). Two patients were men and 
three were women; the average age at the initial visit to our 
hospital was 69 years. Four patients had undergone previous 
lumbar surgery at L-5 level: two  patients with posterior lumbar 
interbody fusion (PLIF) and one patient each with posterior 
spinal fusion (PLF) and bilateral partial laminotomy 
(fenestration) [8]. All the patients showed improvement in 
symptoms post-operatively. After a certain period, they 
complained of bilateral leg pain and numbness with a time gap in 
the onset between the sides. The interval between the initial 
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Figure 1: Magnetic resonance images of the five cases. The number 
represents the case number. (a) Paramedian sagittal view of 2D MRI 
in the right side. (B) Paramedian sagittal view of 2D MRI in the left 
side. (C) Oblique coronal view of 3D MRI.

Figure 2: Schema of bilateral foraminotomy using Wiltse approach. The bone resection area was shaded. Asterisk indicates the 
pedicle of L5, while double asterisk indicates the pedicle of S1.

Figure 3: Myelograms and computed tomography after myelography (CTM) of 
case 1. (a) Lateral view of myelograms. (b) Anteroposterior view of myelograms. (c) 
Axial view of CTM at the L3-4 disk level. (d) Axial view of CTM at L4-5 disk level. 
(f) Axial view of CTM at L5-S disk level. Nerve root impingement in the spinal canal 
was not obvious and disk space narrowing and vacuum phenomenon at the L5–S1 
disk level were observed.

Figure 4: (a) Selective radiculogram (SRG). (B) CT after SRG of case 1. Narrowing of the bony tunnel was 
confirmed by CT after SRG



Plain lateral radiographs showed disc disk space narrowing and a 
vacuum phenomenon at L5-S1 level in all patients. Nerve root 
impingement in the spinal canal was not observed at any 
intervertebral disc disk level either on MRI or myelograms. Using 
a 2D MRI, foraminal stenosis at L5-S1 level was detected 
unilaterally in one patient and was not detected on either side in 
one patient. A three-dimensional MRI successfully detected 
bilateral foraminal stenosis at L5-S1 level in these two patients. In 
three patients with pedicle screws inserted into the L5 vertebral 
body, evaluation of foraminal stenosis using MRI was difficult 
due to the artifacts of the implants (Fig. 1); however, narrowing 
of the foramen was confirmed by computed tomography (CT). 
Selective radiculograms (SRG), followed by a CT scan was 
performed in one patient, and nerve root impingement was 
confirmed.

Bilateral lateral fenestration [9] using Wiltse ’s approach was 
performed in four patients. The bony resection at the pars 
interarticularis was performed as wide as the L5-S1 disc disk level 
was identified; however, it remained intact more than the medial 
half of the facet joints. The caudal portion of the L5 transverse 
process and sacral ala were was resected to release the up-down 
stenosis and the anterior-posterior stenosis, respectively. A 
discectomy or herniotomy was performed, when the nerve root 
was strained due to disc disk bulging or herniation. (Fig. 2) 
illustrates the area of bone resection. Consequently, the nerve 
root was decompressed from the intra- to the extra-foraminal 
zone.
PLIF at L5-S1 level was performed in one patient since bilateral 
facetectomy was required for adequate decompression due to the 
previous L5 laminectomy.

Post-operative course

Radiological findings

The Neurological  neurological  sy mptoms recovered 

All the patients presented with pain and numbness in the lateral 
aspect of the legs. Four patients exhibited intermittent 
claudication with a walking distance of 20–500 m. Four patients 
had difficulty sleeping because of the leg pain at rest, and all 
patients had leg pain while sitting. Neurologically, all patients 
showed sensory disturbance in bilateral L5 dermatome and 
grade four muscle weaknesses in the extensor hallucis longus and 
extensor digitorum longus. Bilateral Achilles tendon reflexes 
were decreased in three patients. These findings were consistent 
with those of bilateral L5 radiculopathy. The average pre-
operative Japanese Orthopaedic Association ( JOA) score was 
13 out of 29 points.

Symptoms and neurological findings

Surgical treatment

surgery to recurrence were 3 months to 10 years. An additional 
surgery was performed in two patients; however, there was no 
improvement in symptoms. One patient, who did not undergo 
surgery, was treated conservatively for 3 years. The patients had 
been suffering from bilateral leg pain and numbness that were left 
undiagnosed for 9 months to 9 years before their first visit to our 
hospital.
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Figure 5: Radiograms after posterior lumbar interbody fusion. (a) Anteroposterior. (b) Lateral.

Case No Age, Sex
Previous surgeries 

before the onset

Interval to 

recurrence
Added surgery

Undiagnosed 

period

Surgical 

treatment

JOA score (preoperative/ 

postoperative)

1 75, M
PLF at L4-5 combined 

with L5 laminectomy
3 months None 9 months PLIF at L5-S 17/25

2 84, F PLIF at L4-5 3 years

Implant removal, 

bilateral fenestration at 

L3–4 and L5–S1

9 years BLF-W 20-Jun

3 74, M PLIF at L4-5 10 years None 1 year BLF-W 14/29

4 68, F
Bilateral fenestration 

at L4-5
1 year PLF at L4-5 2 years BLF-W 13/25

5 44, F None 3 years BLF-W 15/25

Table 1: A summary of the cases

PLIF: Posterior lumbar interbody fusion, PLF: Posterolateral fusion, BF-W: Bilateral lateral fenestration using Wiltse approach
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immediately after surgery. Intermittent claudication, leg pain at 
rest, and leg pain while sitting disappeared in all the cases. No 
radiological instability was noted in any patients at the 2 -year 
follow-up. The average JOA scores at 2-year follow- up was 25 
points.

Representative case (Case 1)
A 75-year-old man presented with bilateral leg pain and 
numbness, visited our hospital. He had undergone L5 
laminectomy and PLF at L4-5 level one 1 year prior to before his 
first visit to our hospital, and his symptoms disappeared. He was 
symptom-free for 3 months after surgery; however, his right leg 
pain and numbness recurred, followed by symptoms in the left 
leg. An appropriate diagnosis was not made for 9 months until he 
visited our hospital. Manual muscle testing revealed muscle 
weaknesses in four out of five in the extensor hallucis longus and 
extensor digitorum longus. The bilateral Achilles tendon reflexes 
were decreased. The pinprick sensory test revealed sensory 
disturbances in the lateral aspect of both legs. These findings 
were neurologically consistent with those of bilateral L5 
radiculopathy. The pre-operative JOA score was 17. In the 
myelograms, nerve root impingement in the spinal canal was not 
obvious; however, disc disk space narrowing and the vacuum 
phenomenon at the L5-S1 disc disk level were observed (Fig. 3). 
Evaluation of foraminal stenosis using MRI was difficult because 
of due to the presence of artifacts of the implants (Fig. 1-1a-c). 
Therefore, narrowing of the bilateral L5–S-1 foramen was 
confirmed by SRG and subsequent CT (Fig. 4). He was 
diagnosed with bilateral L5 radiculopathy that is caused by 
bilateral foraminal stenosis at L5-S1 level. PLIF at L5-S1 level 
was performed (Fig. 5) that resulted in the immediate 
improvement of symptoms. The JOA score improved to 25 at the 
two2-year follow-up.

Macnab (1971) reported 68 patients with lumbar radiculopathy 
whose pathology could not be identified by laminectomy [10]. 
The nerve compression was observed at the foraminal zone in 
more than 60% of them and he named the zone as the “hidden 
zone". MRI came into practical use more than a decade after 
Macnab’s report and has advanced as an imaging modality [11]. 
Although the diagnostic utility of 2D MRI, which is most 
commonly used in daily practice, is limited to L5-S1 [12], 3D 
MRI can detect foraminal stenosis accurately [7, 12]. 
Nevertheless, all the patients presented here had been suffering 
for a long time without a correct diagnosis. There are two 
possible reasons for this delay in the diagnosis. First, the patients 
complained of bilateral leg pain and numbness. The pathology in 

such patients is usually considered to originate from the same 
intervertebral disc disk level. Thus, attention might have been 
focused on the intraspinal canal, where the bilateral 
radiculopathy often occurs at the same intervertebral disc disk 
level. In Additionally, three of the five patients, all of whom had 
previous spine surgery at L4-5, showed a decrease in the bilateral 
Achilles tendon reflexes that suggests bilateral S1 radiculopathy 
or cauda equina syndrome. This sign was probably derived from 
the neurological symptoms prior to before the previous surgery 
and may have led to an inappropriate neurological diagnosis. 
Second, because of due to the artifacts of the pedicle screws 
inserted into the L5 vertebral body, the L5 nerve root could not 
be identified properly, even using 3D MRI. Recent studies have 
demonstrated the utility of CT in the diagnosis of lumbar 
foraminal stenosis [13, 14]. Therefore, in cases after fusion 
surgery with implants, CT reconstruction is mandatory to 
evaluate the foraminal stenosis. Furthermore, CT after SRG that 
was previously used for the diagnosis of foraminal stenosis in 
Bertolotti syndrome [15, 16, 17, -18],, could also reveal the 
positional relationship between the nerve root and intervertebral 
foramen.

Discussion

To focus on the foraminal zone, it is necessary to be familiar with 
the clinical features of symptomatic lumbar foraminal stenosis. 
First, pain at rest and pain while sitting with a high visual 
analogue scale are the characteristic symptoms of foraminal 
stenosis [19, 20]. In our case series, four patients had leg pain at 
rest and all patients had leg pain while sitting. Second, disc disk 
space narrowing with vacuum phenomenon at L5-S1 level is the 
typical radiological change of symptomatic foraminal stenosis 
[21, 22] that was present in all five cases. When these 
degenerative changes are evident in patients with lumbar 
radiculopathy who complain of pain at rest or pain while sitting, 
foraminal stenosis at the corresponding intervertebral disc disk 
level should be suspected, even in patients with bilateral 
symptoms.
Orita et al. described that lumbar floating fusion surgery 
terminating at L5 was a significant risk factor of L5-S1 foraminal 
stenosis [23]. In this study, three out of the five patients had 
undergone single-level posterior lumbar fusion surgery at L4–-5 
level prior to before the onset of symptomatic bilateral foraminal 
stenosis. Fusion surgery with the lowest instrumented vertebra at 
L5 increases the stress on L5-S1 [24] that will lead to earlier 
degenerative changes at this spinal level.
We performed bilateral lateral fenestration in four cases, and 
consequently, none of them developed instability at two 2- years 
fol low-up. A randomized control led tr ial  comparing 
decompression alone with decompression and instrumented 
fusion also found no significant differences in the surgical 
outcomes [25]. Therefore, decompression alone may be the 
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treatment of choice for lumbar foraminal stenosis as long as a 
sufficient amount of the facet joint could be retained.

Conclusion
Spine surgeons may overlook the pathology of foraminal 
stenosis, particularly in patients with bilateral radiculopathies. 
Familiarity with the clinical and radiological features of 
symptomatic lumbar foraminal stenosis is necessary to properly 
diagnose bilateral foraminal stenosis at L5-S1 level.

Clinical Message

The reasons for diff iculty in diagnosis of bilateral 
radiculopathy due to foraminal stenosis and tips to properly 
diagnose it are clearly described in this report.
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