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An L2/3 Disc Herniation-Related L5 Radiculopathy
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ABSTRACT: The key factors contributing to radiculopathy caused by lumbar disc herniation include mechanical
compression. It was commonly believed that the disc herniation causes the compression on the nerve root exiting under
the pedicle of the vertebral body at the adjacent inferior level. However, a disc herniation might occasionally result in
non-adjacent, isolated radicular symptoms. We report the case of a 74-year-old female who presented with a 2-years
history of progressive low back pain associated with L5 radiculopathy and reduced quality of life. The patient had
undergone a magnetic resonance image showing a large L2/3 disc herniation. Symptoms had progressively worsened
and failed to respond to conservative treatments including pain medication, exercise rehabilitation, and acupuncture at
the lower lumbar region. The patient was diagnosed with L5 radiculopathy caused by L2/3 disc herniation.
Consequently, her symptoms improved with chiropractic rehabilitation which involved spinal manipulative therapy and
intermittent motorized traction at the L2/3 level to reduce herniated disc. Therefore, an L2/3 Disc herniation-related L5
radiculopathy should be considered in the differential diagnosis of cases of inconsistency of level of disc herniation and
nerve root pattern.
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Introduction

Over the past few decades, lower back pain
has been the primary musculoskeletal disorder
negatively impacting people's quality of life [1].

The key factor contributing to low back pain
and radiculopathy caused by lumbar disc
herniation include mechanical compression [2].

It was commonly believed that the disc
herniation causes the compression on the nerve
root exiting under the pedicle of the vertebral
body at the adjacent inferior level.

However, the lumbar herniated disc presents
contradictory symptoms that are challenging to
explain by a straightforward mechanical defect.

The inflammatory mediators and autoimmune
response was found to be actively involved in the
pathophysiology of radiculopathy.

A disc herniation might occasionally result in
non-adjacent, isolated radicular symptoms.

Herein, we report an atypical case of L5 nerve
root radiculopathy caused by a herniated
intervertebral disc at the L2/3 segment.

L2/3 disc herniation was eventually confirmed
as the etiology of L5 radiculopathy resulting from
the magnetic resonance image and positive
response from the spinal manipulative therapy at
the L2/3 level.

We reviewed the literature for similar cases
and briefly described the diagnosis and
management of L5 nerve root radiculopathy
caused by upper lumbar disc herniation.

Case History

A T74-year-old female presented complaining
of low back pain and radicular symptoms
prominent in the left L5 nerve root territory, with
pain in the anterolateral aspect of the distal
extremity for 2 years.

She first experienced the symptoms in early
2020 with a mild gradual numbness sensation to
her left foot.

The magnetic resonance imaging (MRI)
performed for the orthopedic workup revealed a
large L2/3 disc herniation.

The patient has been treated with NSAID
(diclofenac), 6 months exercise rehabilitation,
and acupuncture for pain relief with minimum
improvement.

The symptoms were aggravated by prolonged
sleep, walk, and exercise.

She also had a past medical history of
early-stage colon cancer in 1991, which was
treated by polypectomy; severe  knee
osteoarthritis diagnosed in 2015; and 10-years
history of cardiovascular and diabetes.

In January 2022, she was infected with
Covid-19 with basic flu symptoms.

10 days after her recovery, her low back pain
symptoms suddenly worsened, accompanied by
radiating burning pain down the left foot, which
she had not experienced previously.

She was required to use crutches for walking
and up and down stairs for her daily living.

She was unable to stand/walk for over
5 minutes and unable to take public
transportation.
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Her orthopedic surgeon recommended her for
surgery and she sought a chiropractor for a
second opinion.

Low back soreness could be induced by
passive lumbar flexion.

Spinal palpation revealed intersegmental
restriction at T4-T7; and L2-L3 vertebral levels.

Hypertonicity was palpable in the right
guadratus lumborum, bilateral gluteal muscles,
and paraspinal muscles.

The neurological examination showed a motor
weakness and graded at 4/5 in the left extensor
hallucis longus, tibialis posterior, and anterior
tibialis, and a weakness in foot inversion.

Sensory examination included reduced
pin-prick sensation at the L5 dermatome.

The orthopedic examination was positive at
left straight-leg raise test at 25 degrees.

She was diagnosed with lumbar disc
herniation on the basis of imaging findings and
clinical history.

Her MRI of the lumbar spine identified
severe circumferential L2/3 disc bulging with
right-sided eccentricity.

Right-sided eccentricity with protruded
components measures 7mm x 15.5mm x 18.4mm
in size (Figure 1 left).

Posterior annular tear seen.

Moderate central canal stenosis with AP
diameter of spinal canal measures 0.78cm.

Figure 1. MRI of the lumbar spine identified severe circumferential L2/3 disc bulging. (Left)
The protruded disc measures 7mm x 15.5mm x 18.4mm in size. Moderate central canal stenosis
with anterior-posterior diameter of spinal canal measures 0.78cm. (Right) At the 4th month follow-up visit,
the size of her disc extrusion had significantly reduced by 60% at the MRI.
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She had to walk with a cane and all of her
previous symptoms became much worse.

Her WHOQOL score was reduced to 52%.

She was immediately scheduled with the
therapeutic plans three times a week for 4 weeks
and her symptoms recovered slowly.

By the end of the 4th week, her WHOQOL
score had returned to 86% and she had resumed
participation in her daily taichi exercise.

Following 6 consecutive days of spinal
manipulative therapy at L2/3 level to release
intersegmental  restriction combined  with
therapeutic ultrasound and instrument assisted
soft tissue manipulation (IASTM) to provide
deep heating and relax soft tissues, the patient’s
pain complaints were substantially reduced.

Subsequent treatment sessions consisted of
intermittent motorized lumbar traction (Spine
Decompression  Device, SpineMT, Korea),
therapeutic ultrasound, instrument assisted soft
tissue mobilization, and spinal manipulation of
the upper lumbar spine.

The spinal decompression device was aimed
specifically at L2/3 level to restore his
neurological dysfunction.

Treatment frequency was reduced to three
times weekly for a period of 3 weeks.

Low back pain and radiating leg pain were
reduced from 7/10 to 1/10 and the burning
sensation reduced by 50%.

The World Health Organization Quality of
Life (WHOQOL) score improved from 56% to
86% (100% being the highest possible
well-being) after the therapy.

Her treatment frequency was reduced to two
times a week for a period of 3 weeks.

By the end of the treatment, her lumbar range
of motions, neurological and orthopedic exams
had returned to normal.

The burning sensation transformed into a
warm feeling with minimal paresthesias; and the
symptoms may mildly relapsed due to her
housework but recovered quickly with
chiropractic treatment.

The size of her disc extrusion had significantly
reduced by 60% at the 4th month follow-up MRI
(Figure 1 Right).

She maintained her treatment once a month to
ensure her nerve integrity for an additional
3 months and remained stable.

The patient enrolled in the study was included
only after signing the informed consent and her
participation was voluntary.

Discussion

Radiculopathy in the lower extremity with
dermatomal distribution is the most traditional
presentation of lumbar disc herniation with nerve
root compression.

Since the anterior tibialis, extensor hallucis
longus, extensor digitorum brevis, and lateral
gastrocnemius muscles receive their major motor
innervation from the L5 nerve root, these muscles
are frequently affected by the symptoms of
L5 nerve root compression.

A L2/3 disc herniation typically pinches the
L2 nerve root, and causes motor deficiency in an
iliopsoas, quadriceps femoris, hip adductors
muscles, and/or sensory alteration that radiates
into the anterior and anterolateral thigh [3].

In this case, the L3 nerve root was not
implicated clinically; there were only L5 clinical
symptoms.

If the passing nerves were also squeezed
within the thecal sac, a sufficiently substantial
disc herniation would also result in a
polyradiculopathy, which would affect the
primary level and caudal level components.

The peculiarity of this patient is that L3 and
L4 were unaffected, and only the 5th lumbar
dermatome and myotome was.

As the L5 nerve root travels inferiorly in the
spinal canal as part of the cauda equina, the
lumbar disc herniation could compress the
L5 nerve root at the L2-3 lumbar level.

The more distant sacral nerve roots are located
dorsally within the thecal sac, while the lumbar
nerve roots travel ventrally within the thecal sac
before leaving the spinal canal through the
specified intervertebral foramina.

The third lumbar nerve was able to leave and
the intradural roots of the L4 nerve were able to
pass through due to sufficient laxity in the sacral
and contralateral roots and sufficient space lateral
to the herniation.

A comparable example of L5 radiculopathy
brought on by an L2/3 disc herniation was
documented by Stien et al.

The case also shares similar clinical
presentation with MRI findings that did not
correlate, and the L2/3 disc herniation was
identified to be the only compressive lesion [4].

Unlike our case management with
conservative treatment, the patient was recovered
by microsurgical discectomy.

For a complete knowledge of the pathogenesis
of L5 radiculopathy caused by an L2/3 disc
herniation, more research is required.

MRI is the gold standard to assess the
association between the lumbar herniated
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intervertebral disc and changes in the angle of the
lumbar spine's facet joints [5].

Anatomical and morphological analysis of the
lumbar spine provides the foundation for the
early detection and detailed diagnosis of lumbar
disc herniation [5].

Although electrophysiological studies in
peripheral nerves and muscles of lower limbs in
prolapsed lumbar intervertebral discs are
efficacious methods in the diagnosis and
predicting the prognosis of radiculopathies [6],
we did not prescribe the studies.

The patient’s radiological finding was clear
and obvious, and the additional invasive
examination will not change the treatment plan of
the large disc herniation.

Furthermore, initial spinal manipulative
therapy at L2/3 can also help in confirming the
diagnosis of L2/3 disc herniation by observing
the prognosis.

Surgical intervention can always be
considered when the conservative treatment fails.

The majority of individuals with lumbar disc
herniation should have conservative treatment as
their first line of defense [7,8].

Mechanical traction and spinal manipulative
therapy are the common conservative treatments
to treat radiculopathy caused by lumbar disc
herniation [9].

In a single-arm clinical experiment, patients
with acute low back pain caused by lumbar disc
herniation were assessed for the effects of
segmental traction therapy on lumbar disc
herniation, pain, lumbar range of motion (ROM),
and back extensor muscle endurance [10].

The size of the herniated disc and the patients'
pain were greatly reduced after following the
therapy plan.

Additionally, the range of motion in the
lumbar region improved significantly [10].

A review also concluded that oblique pulling
spinal manipulation is more effective than
acupuncture and lumbar traction in managing
lumbar disc herniation [11].

Spinal manipulative therapy has
biomechanical consequences on symptom
reduction, such as relaxing hypertonic muscles,
releasing pinched nerves, rupturing periarticular
adhesions, and restoring spinal alignment and
lumbar traction, increases the intervertebral
space's volume and decreases its pressure [12].

Large study also found that the incidence of
severe adverse events in chiropractic therapy is
very rare [13], the spinal manipulative therapy
and intermittent motorized lumbar traction were
both utilized at the L2/3 level, which also

demonstrated reduction of protruded disc size and
improvement of quality of life.

Although the spine surgeon faces additional
challenges in treating upper disc herniations
because of their low incidence and slow detection
as a result of the lack of recognizable clinical
symptoms [3], the upper lumbar disc herniation
causing non-adjacent and isolated radiculopathy
is a rare finding.

According to a search of Google Scholar,
PubMed, Medline, and the Index to Chiropractic
Literature on September 1st, 2022, we reviewed
7 published cases of patients with a lumbar disc
herniation causing non-adjacent radiculopathy.

2 cases are directly related to L2/3 disc
herniation; 4 cases are related to L1/2 disc
herniation; and 1 case is involved with L1/2/3
stenosis.

All past cases were successfully managed by
operations.

To prove a proper diagnosis of the condition,
a complete medical history, orthopedic tests,
neurological assessments, and MRI scans are
required.

Accurate diagnosis and treatment of L5
radiculopathy secondary to L2/3 disc herniation
can avoid unnecessary investigations, operation,
and surgical adverse effects.

Conclusions

Rare lumbar disc herniations may also cause
isolated, non-adjacent radiculopathy.

Low back pain and radiculopathy is often
multifactorial and the cause of the symptoms
sometimes cannot easily be diagnosed.

Recognition of rare lumbar disc herniation
and its referral pattern is essential for the
management of atypical clinical presentation.

As the majority of individuals with lumbar
disc herniation should have conservative
treatment as their first line of defense, spinal
manipulative therapy and mechanical traction
should always be utilized as the first options even
with atypical cases.
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