


Case report
Cauda Equina Syndrome Secondary to Massive L4–L5 Disc Herniation: A Case Report

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 acute compression of the lumbosacral nerve roots of the spine, resulting in a variable constellation of lower-limb sensorimotor deficits and pelvic organ dysfunction involving the bladder, bowel, and sexual function.CES may be broadly subdivided into incomplete CES (CESI) and CES with urinary retention (CESR), this distinction having significant prognostic and therapeutic value [1]. Lumbar disc herniation is the most common cause of CES, making up 45% of reported cases, followed by degenerative spinal stenosis, trauma, tumors, infections, and iatrogenic causes such as spinal and epidural procedures [2]. New-onset urinary symptoms such as urinary retention, bowel abnormalities, saddle anesthesia, and severe bilateral sciatica and lower-extremity weakness are all of significant concern as red flag features in CES.However, clinical presentation is often atypical, and a substantial proportion of patients evaluated for suspected CES show no radiological evidence of neural compression, referred to as scan-negative CES [3,5]. Clinical examination alone has limited diagnostic accuracy; traditional red flags and bilateral sciatica demonstrate low sensitivity and poor predictive value when compared with MRI-confirmed compression. Digital rectal examination assessing anal tone has been shown to be unreliable and may provide false reassurance; therefore, it should never be used in isolation to exclude CES [3,6]. Adjunctive use of ultrasound to quantify the volume of residual urine can further enhance diagnostic accuracy and negative predictive value to risk stratify suspected cases. MRI is the current gold standard for diagnosing SCIWORA because it can demonstrate the compression of neural structures and underlying soft tissue abnormalities directly [3]. Guidelines have underscored the importance of urgent MRI investigations in the presenting hospital to avoid diagnostic delays.Although computed tomography (CT) can provide useful osseous detail, particularly where MRI is unavailable, a thecal sac effacement of ≥50% on CT is only predictive of significant stenosis and cannot replace MRI for definitive soft-tissue diagnosis. Once the diagnosis of CES is confirmed on the basis of radio logical evidence, it is described as an emergency requiring urgent surgery. Although surgery is advanced in this regard, with techniques such as minimally invasive surgery, outcomes have varied with most patients presenting with bladder, bowel, sexual, and motor deficits. In this regard, it appears that outcomes from such surgery are most likely dependent on the severity of neurological and sphincter impairment, with complete recovery not significantly related to early surgery intervention; however, it is undeniably the standard of care of choice to diminish the chance of permanent neurological impairment, beyond the relative rarity of CES having such significant detrimental consequences from an individual, functional, and legal standpoint that evidence-based practice with timely, including out-of-hours, access to MRI and specialist spinal care is required to limit detrimental delays in diagnosis and management [4,5].
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 compression of the lumbosacral nerve roots, most commonly due to a massive central lumbar disc herniation in its most severe forms. Thus, prompt RDE and emergency surgical interventions are crucial in order to prevent irreversible neurological complications, especially permanent bladder and bowel dysfunction. The case in the following paragraphs illustrates the classical pattern of evolution of CES, consisting of severe back pain, bilateral radicular symptoms, saddle anesthesia, leg weakness, and lack of bladder control, all of which are red flag symptoms and require prompt investigation and MRI [7,11]. Even though lab findings in CES are often non-specific, they are nonetheless useful in helping rule out other entities that might add to the patient’s neurological symptoms[8].In this case, hematological parameters were essentially within normal limits with no evidence of leucocytosis, thrombocytosis, or raised erythrocyte sedimentation rate, which significantly minimizes the possibility of spinal infection or systemic inflammatory disease. The incidental presence of mild microcytic hypochromic anemia had no direct etiological correlation with the acute neurological presentation. These results further highlight the point that the diagnosis of CES is principally clinical and radiological rather than laboratory-based.

MRI appears to be the most reliable and documented modality in confirming CES, since it would enable direct visual identification of nerve compression and precise localization of the pathology. In this case, the MRI revealed massive central lumbar disc herniation with evident compression of the thecal sac, which correlated well with the patient’s clinical picture.Diagnosis of CESR was supported by bedside bladder scanning showing a post-void residual volume that was significantly increased. Early surgical decompression continues to be the cornerstone of management because delays are strongly associated with persistent bladder, bowel, sexual, and motor dysfunction. Although the optimum timing of surgery and its impact on long-term recovery continue to be a topic of debate, evidence to date supports decompression as soon as possible after diagnosis [9,13].In conclusion, the gradual neurological improvement in this patient warrants emphasis on the vital role played by the recognition and imaging of this condition, as well as the prompt referral to a neurosurgical team to address the urgent need for intervention/surgery. As already established in the case management above, it is highly recommended that a higher index of suspicion be applied to patients presenting with acute low back pain and/or “suspicious” changes in urinary and sensory function suggestive of the early onset of CES or its manifestations, which could be confused with other spinal-related illnesses presenting similarly in the course of the disease’s onset and progression to full clinical presentation.Again, it must be noted that laboratory tests should not be overemphasized to the extent they result in delays in imaging and other investigations where the clinical presentation warrants the urgent need for imaging assessment to conclude a definitive diagnosis or a clinical impression suggestive of a possible diagnosis of CES needing urgent imaging or investigation to lead to a definitive diagnosis ascertaining the scope of the pathology in the spinal canal or the clinical manifestations suggestive of the suspected underlying pathology [10]
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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