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Cauda equina syndrome (CES) caused by lumbar disc herniation is a
rare neurosurgical emergency in young adults that requires immediate
decompression. A surgical delay over 48 hours may result in irreversible
ramifications, underscoring a crucial timeframe for managing this
condition. We presented a 26-year-old man with lower limb weakness
persisting for one week, accompanied with exacerbating bowel and
bladder issues after massage. The patient had a history of low back pain
and tingling sensations radiating to the left leg over the past year. His
physical examination showed right motor strength of 5/4 and left motor
strength of 5/3, with weakened bowel peristalsis, loose anal sphincter and
saddle anaesthesia. A spinal MRI revealed protruded discs extending to
the intervertebral levels of L4-L5 and L5-S1, implicating herniated discs as
the likely cause of CES. He underwent a microdiscectomy with a posterior
approach, and intravenous methylprednisolone was administered
before the procedure. The next surgery demonstrated enhancements in
motor strength, bowel and bladder function, and it also reduced pain.
He was discharged with persistent tingling sensations in his both legs.
We concluded that CES represents a critical neurosurgical emergency,
which is diagnosed through clinical symptoms and neuroimaging. Rapid
decompression and intravenous administration of methylprednisolone
are associated with better prognosis.

INTRODUCTION

and issues with sexual, balder, or rectal

Cauda equina syndrome (CES) represents
a neurosurgical emergency marked by
compression of spinal roots within the lower
lumbar region of the spine.? The aetiology of
CES encompasses extruded disc herniation,
hematoma, tumour lesions, vertebral fractures,
canal stenosis, infection, surgical manipulation,
spinal anaesthesia, ankylosing spondylitis, and
gunshot wounds.** The incidence of lumbar disc
herniation among young adults diagnosed with
CES is estimated to range from 1% to 6%.°

The incidence of CES varies from 1:33,000
to 1:100,000 individuals.* Symptoms of CES
may comprise lower back pain, lower motor
weakness, sensory dysfunction in the saddle
area (also recognized as saddle anaesthesia),

function.® Magnetic Resonance Imaging (MRI)
is a gold standard for confirming its diagnosis
and elucidating the topography and aetiology
of compression in CES.* Surgical decompression
is a recommended treatment for CES and can
be performed by using approaches like total
laminectomy, hemilaminectomy, or endoscopic
surgery.6 Early surgical decompression within 24
hours of symptom onset may help to avoid long-
term bladder, bowel, and sexual problems.” Some
evidence suggests that in CES outcomes worsen
when surgery is delayed beyond 48 hours.?

The efficacy of steroids in treating acute CES
remains unclear.’ Corticosteroids are thought
to alleviate pain by diminishing inflammation
through the inhibition of phospholipase A2 (PLA2)
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activity and by impeding the transmission of
nociceptive C-fibre input.}® In addition to blocking
inflammatory mediators, corticosteroids also
induce anti-inflammatory agents.!

This case presents a 26-year-old man with CES
caused by lumbar disc herniation whose symptoms
improve, followed by surgical decompression by
using posterior approach microdiscectomy method
combined with intravenous methylprednisolone
administration. It aims to document the aetiology,
the treatment progression, and enhanced
outcomes after the surgery in patients with CES
presented after the critical 48-hour window.

CASE DESCRIPTION

A 26-year-old man visited our emergency
department with lower limb weakness, lower
back pain, and problems with bowel and bladder
function persisting for one week. He reported a
one-year history of low back pain radiating to his
leftleg, along with recent tingling sensations in the
same leg. One week earlier, he had undergone a
massage; after that, his lower back pain intensified
and extended to both legs, accompanied by tingling
sensations and weakness. He noted greater
weakness in his left legs, impeding his mobility.
The patient also experienced numbness in the
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perianal area and encountered difficulties with
defecation and urination. Living in a different
province, he endured several hours of travel to
reach the emergency department.

On the physical examination, he was awake
and alert with a Glasgow Coma Scale (GCS)
E4M6V5. The recorded vital signs were as
follows: blood pressure of 120/80 mmHg, heart
rate of 87 beats per minute, respiratory rate
of 20 breaths per minute, and temperature of
36.6°C. The examination of his head, chest, and
cardiac was normal. He exhibited a right motor
strength of 5/4 and left motor strength of 5/3,
along with weakened bowel peristalsis, loose anal
sphincter; and saddle anaesthesia. Additionally, the
examination revealed the absence of pathological
reflexes, decreased physiological reflexes, and
absence of tone and clonus. He was reported to
have pain levels 0of 8/10 on the visual analog scale
without provocation and 9/10 with provocation.

The spinal MRI revealed the presence of
herniated discs at intervertebral levels of L4-L5
and L5-S1, exerting pressure on the spinal cord
and compressing both the spinal canal and roots,
consequently causing spinal canal stenosis (Figure
1).

Figure 1. Sagittal view (A) and axial view (B)(C) of spinal magnetic resonance imaging of
the herniated discs as high as intervertebral L4-L5 and L5-S1 (red arrow)

He underwent a microdiscectomy by using a
posterior approach. Under general anaesthesia,
he was positioned prone, and his lower back was
disinfected with povidone-iodine of 10% and
draped with sterile covers. A midline incision was
made from L4 to S1, followed by a dissection of the
paraspinal muscles. Laminectomy was performed
at L4/L5/S1. The disc at the L4/L5 and L5/S1
levels was excised through a discectomy under a

microscope (Figure 2).

Intravenous methylprednisolone, 125 mg every
8 hours, was administered before the procedure
and continued for one day afterward. Starting
from the second day after surgery, the intravenous
methylprednisolone dosage was adjusted to 125
mg every 12 hours until five days following the
surgery.
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Figure 2. Excision of the L4 /L5 disc during microdiscectomy (blue arrow) (A) Excision of the L5/
S1 disc during microdiscectomy (blue arrow) (B) The protruded discs after microdiscectomy (C)

Additionally, he was administered by
intravenous ketorolac at a dosage of 30 mg every
8 hours, intravenous ranitidine at a dosage of 50
mg every 12 hours, intravenous ceftriaxone at a
dosage of 1 g every 12 hours, and intravenous
gentamicin at a dosage of 80 mg every 8 hours. A
day after surgery, the patient's lower back pain
had reduced to 5/10 on the visual analog scale,
and their lower limb strength had improved to 5/4
on both sides. However, he still reported tingling
sensations in both legs. On the following day, his
pain further decreased to 3/10 on the visual analog
scale. He could sit comfortably without the need to
strain during defecation or urination. By the fourth
day after surgery, he reported complete pain relief,
and his motor strength improved to 5/5 in both
legs. Although able to walk, tingling sensations
persisted in his both legs. He was discharged from
the hospital five days after the surgery.

DISCUSSION

Cauda equina syndrome represents a
neurosurgical emergency arising from significant
compression of the lower sacral nerve root due to
complete or near-complete occlusion of the spinal
canal."'? The CES can result from various factors
occurring at the L4/L5 or L5/S1 level 3>* Herniated
discs at the L4-L5 level are the most common cause
of CES, contributing to only 2% of cases.’*'* The
incidence of CES is higher in women and people

aged over 30 years old.?* In this study, the patient
was a man aged under 30 years, with a herniated
discidentified as the underlying cause of his CES.

The pathophysiology of CES involves the
compression of various components of the
cauda equina.”® Cauda equina syndrome typically
arises from nerve root compression due to
lumbar disc herniation. Compression-induced
functional changes involve mechanical nerve fibre
deformation, microcirculation restriction, local
ischemia, intraneural oedema, and subsequent
Wallerian degeneration.!® Ischemic injury is an
important factor in the pathophysiology of CES.
The main vascular supply to the spinal cord comes
from the anterior spinal artery and the dorsolateral
arteries. The arteries supplying the nerve roots are
less well-defined. A U-shaped hypovascular area
below the level of the conus medullaris correlates
with the vascular anastomosis in the cauda equina.
This hypovascular area forms an anatomical basis
for neuro-ischemic manifestations in CES. The
nerve roots of the cauda equina are prone to injury
from compression or traction. These nerve roots
are autonomic and lack a Schwann cell sheath.'®

Based on the speed of symptom onset, CES is
classified into three groups: rapid onset without
a prior history of back issues, acute bladder
dysfunction with preceding low back pain and
sciatica, and chronic backache and sciatica
with progressively developing CES, frequently
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associated with canal stenosis.!” According to
clinical presentation, CES is classified into two
types: CES characterized by urinary retention and
incomplete CES with difficulty in urination or loss
of urinary urge without retention.’® In incomplete
CES, some patients experience urinary difficulties
of neurogenic factors, including altered urinary
sensation, reduced desire to void, weak urinary
stream, and the need to strain during micturate.
Partial or unilateral saddle and genital sensory
deficits occur with intact trigone sensation.
Complete syndrome (CES-retention) is marked by
extensive or complete saddle and genital sensory
deficits along with impaired trigone sensation.”

Symptoms suggestive of CES diagnosis include
severe low back pain, sensory deficits, motor
weakness, diminished lower limb reflexes, saddle
anaesthesia, recent onset of bladder dysfunction,
faecal incontinence, and sexual dysfunction.”31?
The MRI is the gold standard for diagnosing CES
and effectively differentiates between CES caused
by disc pathology and by other conditions such as
infection or malignancy.'® In this study, the patient
had several red flag symptoms indicative of CES,
and the MRI demonstrated compression of the
cauda equina root by a herniated disc.

Surgery is a primary treatment for CES,
typically involving a wide laminectomy and
extensive decompression of the nerves.
Following decompression, the removal of disc
space material is commonly performed. This
surgical approach aims to alleviate compression
on the nerves, addressing the underlying cause
of CES and potentially improving the patient
outcomes.” Surgical decompression, encompassing
both minimally invasive and open surgical
decompression, is employed in the treatment of
CES.6 The standard treatment for CES caused by
a herniated discincludes lumbar decompression
along with the removal of either the disc fragments
(sequestrectomy) or the entire disc (discectomy).'®

A study by Deniz and colleagues reported that
earlier intervention (within 24 hours of symptom
onset) could resultinimproved outcomes.’3 Delayed
surgery beyond 48 hours may increase risks of
permanent bladder damage, sexual dysfunction,
chronic pain, and bowel dysfunction.” According to
a study by Lai et al.,? patients with complete CES
who underwent delayed decompression indicated
notable improvement after surgery, whereas those
with incomplete CES were able to resume their
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regular activities. Lim et al. stated that patients
who underwent delayed decompression for
CES achieved complete recovery seven weeks
after surgery.?! Surgical intervention should be
recommended for all patients with CES, whether it
is complete or incomplete, to reduce morbidity and
to prevent complications. Early surgery is crucial
to alleviate nerve pressure, improve recovery
outcomes, and minimize the risk of permanent
neurological damage.??

However, some authors argue that emergency
decompression surgery may not significantly
improve outcomes in CES compared to a delayed
approach and may even cause more harm
when performed under suboptimal emergency
conditions.?’ Sulaiman mentioned that more
than 80% of patients with delayed surgery did
not experience significant recovery of bladder
symptoms, indicating that delayed decompression
should not be postponed.?® Nonetheless, early
surgery is still recommended to prevent
incomplete CES from progressing to complete
CES, which involves total loss of sphincter control,
motor function, and sensory function.?!

Several factors could elucidate the functional
improvement observed in patients after delayed
decompression for CES. Firstly, in cases of
progressing CES, the compressed nerve roots
may progressively adapt to hypoxic conditions,
potentially preserving the ability for functional
recovery despite the delayed decompression.
Secondly, being peripheral nerves, the cauda
equina nerves have ability for regeneration and
may recover from reversible injuries induced by
compression. Consequently, cauda equina root
damage may not be inherently irreversible when
the decompression is delayed.?’ Neurological
deficits become irreversible when intraspinal
pressure exceeds a critical level for a sustained
period. Therefore, the intraspinal pressure
exceeds with a long period may cause significant
impais recovery. Timely intervention is essential
to prevent permanent damage and optimize
outcomes in patients with CES.?* In this study,
the patient with late decompression experienced
reduced of low back pain, enhanced motor
strength, and ameliorated bladder and bowel
dysfunction, although with a persistent tingling
sensation in both legs.

In our case, the patient received intravenous
methylprednisolone both before and after surgery,

281



JKKI 2024;15(2): 278-284

demonstrating its efficacy in improving clinical
outcomes. A study by Wagqas et al. reported that
intravenous methylprednisolone administration
could alleviate postoperative back and leg
pain.?® Corticosteroids alleviate inflammation
by inhibiting the synthesis or release of diverse
proinflammatory substances, inducing reversible
local anaesthetic effects and diluting chemical
irritants. Corticosteroids accomplish this by
inhibiting the synthesis of neural peptides,
blocking PLA2 activity, prolonging the suppression
of ongoing neuronal discharge, and suppressing
of sensitization of dorsal horn neurons.? Wu
et al. pointed out that patients who received
intravenous methylprednisolone perioperatively
showed reduced length of hospital stay.?” Xie et
al. administered intravenous methylprednisolone
at a dosage of 80 mg every 12 hours before
surgery. This dosage was reduced to 40 mg every
12 hours three days after surgery and further
decreased to 40 mg on the fifth day after surgery.
Methylprednisolone was employed to mitigate
postoperative oedema of the spinal nerve root
and for its anti-inflammatory properties.?®

CONCLUSION

CES is a neurosurgical emergency resulting
from compression of the cauda equina nerve roots,
often due to a herniated disc in the lower back.
Early decompression surgery is recommended to
achieve optimal outcomes as it alleviates nerve
pressure and enhances the post surgery outcome.
However, even delayed decompression can provide
significant benefits, reduce the risk of permanent
nerve damage and improving patient symptoms.
Additionally, intravenous methylprednisolone can
be administered to help reduce inflammation,
thereby shortening the duration of hospitalization
and alleviating pain after surgery. This anti-
inflammatory treatment help to minimize swelling
around the compressed nerves, promoting a
quicker recovery.
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