


Case report
Cauda Equina Syndrome Secondary to Massive L4–L5 Disc Herniation: A Case Report
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ABSTRACT  
Cauda Equina Syndrome (CES) is a very unusual and highly critical emergency in surgery, which is a result of the compression of nerve roots in the lumbar-spinal region and the thalamus, which could have irreversible neurological impairments in case it is not addressed in due time. The following is an example of a 49-year-old healthy female who presented to the emergency department due to a 1-year history of axial lower back pain that occurred suddenly and spread to include bilateral lower-limb pain, paresthesia, and numbness. Remarkably, the patient has mentioned the recent development of involuntary micturition and defecation, which are the characteristics of autonomic dysfunction. Examination showed severe lower-extremity motor weakness (4/5 strength) and a severely poor straight-leg raise (0-20°). Stenosis was observed at the L4-L5 segmental canal on magnetic resonance imaging. The patient was stabilized and was given intravenous corticosteroids and neuroprotective factors until the definitive neurosurgical operation. This report highlights the urgency of the early detection of the so-called red-flag symptoms (in particular, bowel and urinary dysfunction) in patients with recurrent low back pain, and, hence, allowing timely decompression and avoids the occurrence of fatal paralysis.
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1. INTRODUCTION
Cauda equina syndrome (CES) is a clinical syndrome caused by the acute compression of the lumbosacral nerve roots of the spine. This compression causes an uneven constellation of lower-limb sensorimotor losses and dysfunction of pelvic organs, including bladder, bowel and sex. CES is often distinguished as incomplete CES (CESI) and CES with urinary retention (CESR); the difference is prognostic and therapeutic [1]. The most frequent etiology is lumbar disc herniation, which comprises approximately 45% of the reported patterns in the literature. Degenerative spinal stenosis, trauma, neoplasms, infection, and iatrogenic complications, like spinal or epidural operations, are other aetiologic factors [2]. The presence of the red-flag features of CES includes: new-onset urinary dysfunction or retention, bowel disturbance, saddle anaesthesia, and severe or progressive bilateral sciatica or lower-limb weakness. However, presentations are often not typical, and a significant number of patients evaluated with the possibility of CES do not have radiologic established compression (scan-negative CES). Clinical examination has a limited diagnostic accuracy. Conventional red flags and bilateral sciatica lack sensitivity and high predictive value of compression that is determined by MRI. It has been reported that digital rectal examination of anal tone is also unreliable and can be a source of false reassurance and must never be applied alone to rule out CES. The additional benefit of ultrasound assessment of post-void residual volume is a supportive test that improves the value of diagnostic accuracy and negative predictive capability, thus contributing to risk stratification in suspected cases.MRI is the study of choice and diagnostic gold standard, because it visualises the compression of neural tissue and soft-tissue pathology directly [3]. Best practice currently focuses on urgent MRI within the hospital presenting with the condition to reduce delays; computed tomography may offer similar osseous detail, although a percentage of thecal sac effacement of 50% and above on CT is predictive of a high degree of stenosis at MRI. Nevertheless, MRI cannot be substituted by CT to have a definite diagnosis of soft-tissue aetiology. In case of radiological results demonstrating CES, the disease poses a neurosurgery emergency that requires immediate decompression surgery to avoid the course of its development and possibly improve the results. Open and less invasive methods have also been described as the etiology and clinical background dictate which technique to use. The prognosis is not certain; even after the surgery, a large number of patients have prolonged bladder, bowel, sexual, or motor dysfunction. The greatest predictor of long-term outcome is the severity of neurological impairment and sphincter impairment at presentation. Despite the inconsistency of complete recovery with earlier surgery, timely decompression is still the norm to decrease the chances of permanent deficit .CES is not widespread epidemiologically, but it has serious personal and medicolegal effects. Evidence-based data indicate a bigger incidence than before is valued, providing a reason to develop solid service pathways with quick and including out-of-hours access to MRI and specialist spinal care to prevent the delay in diagnostic and treatment [4].
2. CASE PRESENTATION
The patient is a 49-year-old female who has come to the emergency department with severe low back pain that initially began three days before but has been increasingly getting more intense throughout the time, accompanied by numbness in the perineal area. The patient said that she had experienced one day of problems with micturition, then she began to have acute urinary retention before admission to the hospital. She also reported having constipation, decreased sensation during defecation, bilateral weakness in lower limbs and difficulty in walking. History No recent trauma, no fever, no intravenous drug use, no previous spinal surgery. The patient had a recorded history of long-standing chronic low back pain over several years, which was occasionally treated with analgesics, and that has no known history of any neurological deficit.
Physically, the patient had the appearance of being in distress as the result of pains. The vital signs were stable (temperature was 98.4 C/37.5 F, pulse rate was 92fpm, blood pressure was 130/84mmHg, respiratory rate was 18bpm, oxygen saturation was 98 on room air). Examinations Neurology Lower limb muscle strength was deficit on both sides, proximally (grade 3/5) and distally (grade 4/5). Bilateral reflexes of the knee and ankle were reduced, and sensation loss over the saddle area of perianal and perineal areas. At 30 degrees, straight leg raise test was positive bilaterally. Digital rectal examination of the anal tone showed anal tone reduction. The bladder ultrasound showed that the patient has a high post-void residual urine volume of more than 500 mL, which is a sign of urinary retention.
The magnetic resonance imaging (MRI) of the lumbosacral spine as shown in (Figure 1) a huge central disc herniation at L4-L5 with severe compression of the cauda equina nerve roots with pronounced thecal sac hernia. There was no spinal infection, tumor or fracture evidence. The routine laboratory tests, such as complete blood count, renal activity tests, and the inflammatory markers, were normal. The diagnosis of the patient was made based on the clinical findings of a saddle anesthesia, bilateral neurological lower-limb deficiency, urinary retention, and MRI findings of the cauda equina compression. The case was treated and handled as an emergency with neurosurgery. Reducing neural edema in the case was possible through high-dose intravenous corticosteroids to reduce urinary retention, and immediate bladder catheterization was applied. The patient has undergone emergent lumbar laminectomy of L4-L5 level accompanied by discectomy at the same time of diagnosis- L4-L5, within 12 hours of diagnosis. The patient made slow improvements in lower-limb motor power and sufficient perineal sensation recovery after the operation. This process of bladder progress got better in the subsequent days, and a catheter was discharged. The patient was sent home on a stable basis with physiotherapy rehabilitation and follow up appointments in terms of neurological and urological observation.
A complete blood count revealed a haemoglobin level of 11.4 g/dL, which is slightly below the guideline range and suggests mild anaemia. The white blood cell neutrophil count was 7.0 × 10 3 cells/uL, which is within the normal range. The lymphocyte count was 35, the monocyte count was 5, the basophil count was 0, and the eosinophil count was slightly higher at 6. In the initial hour, the erythrocyte sedimentation rate was at 13 mm, which is within the existing reference range. Platelet count was 270 x 10³/uL – normal. The hematologic examination also showed mild microcytic, hypochromic anemia; red cell indices using a haematocrit of 36.9 per cent, total erythrocyte concentration of 4.59 x 10 6 /L, the mean corpuscular volume of 80.3 fL, the mean corpuscular hemoglobin of 24.9 pg, and the mean corpuscular haemoglobin concentration of 30.9 g/dl. The red cell distribution width (RDW-CV) was slightly anisocytotic (14.1 -1) (with an upper end of normalcy), which is the same as the upper end of normality. All in all, the laboratory picture is characterised by a preserved platelet and leukocyte count as well as moderate anaemia as mentioned in (Table 1).
[bookmark: tab1]Table 1: Laboratory Investigations of the Patient at Admission
	Investigation
	Observed Value
	Reference Range
	Interpretation

	Erythrocyte Sedimentation Rate (ESR)
	13 mm/hr
	<20 mm/hr
	Normal

	Hematocrit (PCV)
	36.9 %
	36–46 %
	Normal

	Total RBC Count
	4.59 × 10⁶/µL
	4.2–5.4 × 10⁶/µL
	Normal

	Mean Corpuscular Volume (MCV)
	80.3 fL
	80–96 fL
	Low-normal

	Mean Corpuscular Hemoglobin (MCH)
	24.9 pg
	27–33 pg
	Reduced

	Mean Corpuscular Hemoglobin Concentration (MCHC)
	30.9 g/dL
	32–36 g/dL
	Reduced

	Red Cell Distribution Width (RDW-CV)
	14.1 %
	11.5–14.5 %
	Upper normal limit
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[bookmark: fig1]Figure 1: MRI lumbosacral spine showing a large central L4–L5 disc herniation causing severe canal stenosis and compression of the cauda equina.
3. DISCUSSION
Cauda equina syndrome (CES) is a rare but severely debilitating neurological emergency triggered by the compression of lumbosacral nerve roots, the vast majority of which may be related, in the most dangerous cases, to a giant herniation of the lumbar disc. Further surgical intervention and rapid diagnostic assessment is an urgent requirement to prevent irreversible neurological sequelae [5]. The case that is provided below demonstrates the classical clinical progression of CES, including the presence of severe low-back pain with bilateral radiculopathy, saddle anesthesia, weakness of lower limbs, and the loss of bladder control, which are typical red-flag warning signs and require an urgent evaluation. Though the laboratory investigations in CES are usually non-specific, it is essential to have influential support since the exclusion of infectious, inflammatory, or haematological etiologies that may contribute to the worsening of neurological processes is significant [6]. The haematological parameters were mostly within the normal range in this patient, and there were no findings of increased leukocyte and platelet counts and normal erythrocyte sedimentation, thus reducing the potential of spinal infection and systemic inflammatory diseases. The accidental discovery of mild microcytic hypochromic anemia had no direct etiological relationship with the acute neurological manifestation. These findings emphasise the fact that CES is rather a clinical and radiological diagnosis and not a laboratory-based diagnosis.
However, magnetic resonance imaging (MRI) is the best and most proven method of confirming CES, because it allows direct imaging of the neural compression and localisation of the causative pathology. The MRI in this case demonstrated a massive central lumbar disc herniation and thecal sac contraction, which were significantly associated with neurological impairments of the patient. The diagnosis of CES with urinary retention (CESR), one of the subtypes, was further proven by a timely bladder scan, which revealed that there was a large amount of post-void residual urine, which was a poorer prognosis when compared to incomplete CES. Early surgical decompression still forms the foundation of the management, as the effect of delayed intervention on the presence of bladder, bowel, and sexual dysfunction has been reported to be persistent. Even though the origin of surgery and its impact on long-term follow-up is still debated issue, the current evidence shows that the operation should be performed immediately after the diagnosis [7].
The slow but steady progress of the patient who underwent surgery in this case, through the postoperative neurological examination, demonstrates the paramount significance of timely diagnosis and immediate, genuine referral to the neurosurgical services. It has also been underpinned in this case that greater clinical vigilance is necessary with respect to patients who present acutely with a low-back pain that is accompanied by otherwise insidious urinary or sensory symptoms, because initial signs of a CES presentation may be missed or misdiagnosed as non-malignant spinal syndromes. Clinically, this report highlights that normal laboratory results should not delay advanced imaging techniques or specialty referral in case of CES suspicion. Altogether, the timeliness of diagnosis, the use of adequate imaging, and timely surgery are considered the most critical outcome determinants under the cauda equina syndrome, which requires effective multidisciplinary organisation and emergency management to ensure a reduction in the impact and long-term disability [8].
Conclusion:
Cauda equina syndrome is a rare but life-threatening neurosurgical emergency requires timely intervention. This case illustrates the need for early recognition of presenting symptoms that indicate possible cauda equina syndrome of the patient by identifying saddle anesthesia and/ acute bladder dysfunction associated with severe low back pain. MRI is the gold standard for diagnosing cauda equina syndrome, and the presence of neurological signs should not delay definitive imaging or referral to a neurosurgeon. The history of early surgical decompression in this patient resulted in a slow return of both neurological function and bladder function, and demonstrates that timely diagnosis and urgent management of patients with cauda equina syndrome is essential to prevent long-term irreversible neurological impairment and to optimize patient outcomes.
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