Pitting oedema in a polio survivor with lumbar
radiculopathy complicated disc herniation
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ABSTRACT

We report a 58-year-old male with sequelae of polio who presented with low back and left buttock pain, and pitting oedema of both
legs for four months. The patient had a history of poliomyelitis at the age of 1 year which resulted in bilateral lower leg weakness,
particularly on the left side. Magnetic resonance imaging showed cervical spinal stenosis secondary to posterior osteophyte formation,
left paracentral disc extrusion at L2/L3 and L3/14 levels with compression of the traversing L4 nerve root. The findings confirmed
a diagnosis of lumbar radiculopathy caused by a herniated disc. The patient subsequently underwent a chiropractic treatment. The
painful symptoms and pitting oedema in this case resolved with spinal adjustment in addition to scraping therapy to strengthen
bilateral low back and the gluteal muscles. This case provides circumstantial evidence of a scarcely mentioned association between
pitting oedema and lumbar radiculopathy caused by disc herniation. The pathophysiological mechanism is elusive, but might
involve a complexity of cytokine-mediated inflammation and interconnection between somatic and autonomic nervous systems.
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Introduction a long-term benefit for surgery to be superior comparing to

consetrvative management.!

Decades after partial or complete functional recovery from
acute poliomyelitis, a consequence of biomechanical alterations, Case Report

leg length inequality, muscle atrophy, joint stiffness, and age-

relative changes may cause the late effects of polio."! Long- A 59-year-old man with sequelae of poliomyelitis complained of

termed overloading of the intervertebral disc (IVD) may
induce inflammation by activating components of the innate
immune system. Inflammatory cytokines are produced by
immune cells and also by the cells of a degenerative IVD. The
degenerative materials can protrude through the weakened
annulus and are referred to as disc herniation. A herniated disc
is the most common cause of pinching spinal nerve root, called
radiculopathy. Despite the common notion that removing a
putative insult can alleviate pain, there remains uncertainty about
whether mechanical or chemical factors that contribute more
to pain from a disc herniation.”! In fact, no evidence supports
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bilateral leg swelling, low back and left buttock pain for 4 months.
Paralytic polio occurred at the age of 1 and left the patient with
bilateral leg weakness. It affected mainly the left leg. The patient
had been walking with the aid of crutches. However, over the past
year, he started noticing progressive leg weakness and fatigue. His
symptoms failed to improve despite treatment with acupuncture.
He was diagnosed with cervical degenerative spondylosis and
lumbar disc herniation, which was present in two segments of
the lumbar spine (.3/L4 and 14/15), and was taking Ibuprofen
for pain on an as-necessary basis over the last 4 months.

The patient walked into our clinic with crutches. On examination,
his left leg was atrophic and hypotonic. There was bilateral leg
swelling to the knees, more prominent on the right side [Figure 1].
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Spinal palpation revealed spinal restriction at C4-7, T5-7, and
1L1-3. There was muscle weakness resulting in an inability to move
the left leg. Neurological examinations revealed hypoesthesia
in right C6 and left 1.4 dermatomes. Deep tendon reflex was
absent in the left lower limb. Strength grading of the lower
limbs wete 0/5 at left L3-S1 and 4/5 at right 1L.3-S1; grading
of the upper limbs were 5/5 at C7-T1 and 4/5 at right C5-C7.
MRI taken from an antecedent orthopedic consultation showed
narrowing of the spinal canal at C5/6 to C6/C7 levels secondary
to posterior osteophyte formation, left paracentral disc extrusion
at L2/1.3 and L3/L4 levels with compression of the traversing
L4 nerve root. Surface electromyography (MyoVision®) revealed
severe muscle spasm in the nuchal, upper back, and lumbosacral
regions [Figure 2]. This patient was diagnosed as having cervical
spondylotic myelopathy and lumbar disc herniation complicated
by C7 and 1.4 radiculopathy. Additionally, the muscle weakness
and pitting oedema of legs were suspected of being caused by
post-polio syndrome.

A course of manual spinal mobilization and pinched nerve
releasing, progressing to chiropractic adjustment (diversified
technique) of his cervical and lumbar spine, was recommended.
Manipulations were utilized in conjunction with scraping
therapy (Graston® technique) to strengthen bilateral quadratus
lumborum and gluteal max muscles on a twice weekly schedule.
The patient noticed a reduction of pain and leg oedema after
a few visits. He stated a complete relief from oedema, muscle
cramps, and neck and back pain after 3-month treatment. At
six months after his initial visit, the patient presented with
a full recovery. The post-treatment surface EMG showed
normalization of the paraspinal muscle strain [Figure 2].

Discussion

Degenerative disc disease is a common consequence of
biomechanical alterations that occur as a result of polio-related
muscle weakness, anisomelia (unequal length of limbs) and
skeletal misalignhment. Mechanical overloading of the IVD
may induce inflammation by activating components of the
innate immune system. Disc tissue, particularly the nucleus
pulposus, releases inflammatory cytokines which trigger a range
of pathogenic responses to initiate autophagy, senescence,

and apoptosis.! Inflammatory cytokines, including tumor

Figure 1: The patient presented with bilateral swelling of the legs to
knees, more prominent on the right side (left). Oedema was reduced
in both legs after a few treatment sessions (right)
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necrosis factor-ot (ITNF-00), interleukin 6 (I1.-6),? intetleukin-1f
(IL-1B)," and nerve growth factor NGF), are key mediators
of disc degeneration. Expression of these cytokines is not only
correlated with disc degeneration but also believed to be the
cause of disease. Emerging evidence suggests that even transient
exposure to the cytokines may cause long-lasting effects on the
disc.! Degenerative disc material, referred to as herniated disc,
may protrude and compress on the spinal nerve of relevant
segment resulting in painful radiculopathy.

Radiculopathy, commonly referred to as a pinched nerve,
describes a conduction block of spinal nerve roots. Rather
than a simple mechanical nerve root compression, the
pathophysiological mechanism of radiculopathy caused by
a herniated disc has recently evolved into a more complex
mechanism that involves both mechanical and biochemical
mechanisms. Histopathologically, herniated IVD tissues
exhibit a high inflammatory feature by the presence of
infiltrating macrophages and lymphocytes.” The dorsal root
ganglion (DRG), located between the dorsal root and the
spinal nerve, is critical in carrying the periphery sensory signal
to the central nervous system (the spinal cord and brain).®¥ In
this inflammatory milieu, neurotrophic factors released from
the herniated disc and immune cells induce expression of
hyperalgesia associated cation channels in DRGs. Depolarization
of these ion channels is likely to promote discogenic and radicular
pain, and reinforce the cytokine-mediated degenerative cascade.

Despite the common notion that removing the herniated disc
can alleviate pain, a substantial portion (23%—28%) of patients
will continue to have pain after surgery (level of evidence: 4,
case-series).”! Since the prime pathophysiology of a painful
radiculopathy due to disc herniation is an inflammatory process,!”
surgical treatment did not show a benefit over conservative
treatment in mid-term and long-term follow-up."!l This is in line
with the results of an eatlier investigation in 126 adult patients
with radicular pain and confirmed lumbar disc herniation.!”
The researcher concluded that although open discectomy may
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Figure 2: The initial surface EMG (left) revealed multiple levels of
paraspinal muscle spasm. The post-treatment surface EMG (right)
showed almost normalization of the paraspinal condition. At this time,
his spinal complaints had resolved along with the disappearance of
the leg oedema
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enhance pain relief initially, no evidence supports a long-term
benefit for surgery over conservative management (strength of
recommendation: A, multiple randomized controlled trials).”!
There uncertainty remains in regard to whether mechanical or
chemical factors contribute more to radicular pain from a disc
herniation.”! Currently, surgical intervention is reserved for
patients with severe symptoms related to lumbar disc herniation.”!
The new endoscopic discectomy technique may allow treating
a herniated disk more safely and in a more tissue-preserving
mannet.

Spinal manipulation is commonly used for treating individuals
experiencing musculoskeletal pain. According to the NASS
(North American Spine Society) 2014 guidelines, spinal
manipulation is an option for symptomatic relief in patients
with radiculopathy caused by disc herniation (grade of
recommendation: C).”""¥l Tt has been reported that a single spinal
adjustment may reduce the level of circulating inflammatory
cytokines (TNF-o andIL-1f) via a central yet unknown
mechanism." Even if chiropractic manipulation does not
target the immune system for modulating specific cytokines, the
nature of manual intervention can be effective in strengthening
muscles and minimizing functional decline through a variety of
hands-on treatments, and potentially alleviating inflammation
and associated symptoms. Although oral medication (such
as analgesics, anti-inflammatories, etc.) is commonly used in
clinical practice, there continues to be low to very low quality
evidence available for their benefits and tisks in pain relief."
In addition, limited data from low to very low grade evidence
suggest that there may be a benefit in the use of the current
medicinal injections.!"”

Leg oedema is often caused by a localized problem with
the venous return, or a systemic presentation reflecting
the heart, kidneys, or liver functions. Both were ruled out
in this case. Theoretically, disc herniation never directly
interferes the fluid balance between intravascular (the vessel)
and extravascular spaces (the interstitium) governed by the
Starling law. One explanation for oedema being bilateral in
our case could be due to a lack of movement in acute low
back pain. Another explanation could be a dysfunction of the
complex interconnections between the somatic and autonomic
nervous systems. The somatic senses (mechanoreception,
thermoreception, and pain) are the defense mechanisms for
collecting sensory information from the body. Persistent
inflammatory hypernociception may cause an aberrant
autonomic response. The autonomic dysfunction representing
in the form of abnormal vasomotor, pilomotor, or sudomotor
activity is occasionally related to lumbar disc herniation.!'!”
Moreover, individuals with compromised motor neurons, as
seen in polio survivors, are predisposed to developing leg
oedema. Oedema may occur when the weakened polio-affected
muscles fail to pump the blood that has pooled in the legs,
and the fluid is forced out of the vessels into the surrounding
interstitium. The mechanisms underlying pitting oedema are
often multifactorial.
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Conclusion

This case provides circumstantial evidence of a scarcely
mentioned association between pitting oedema and lumbar
radiculopathy caused by disc herniation. Bilateral leg oedema
could be derived from the complex interconnections between
somatic and autonomic nervous systems.
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