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ABSTRACT 

A 72 year old male with past medical history of common chronic illnesses presented to 

a rehabilitation clinic with a chief complaint of trouble walking and falls over 6 

months. On detailed questioning, he has developed progressive bladder incontinence 

and unable to achieve erection. Physical exam revealed normal rectal tone and 

minimal bladder retention. Lumbar spine MRI showed severe spinal canal stenosis, with 

posterior elements impinging on the Conus Medullaris. He underwent thoracic (T) 9-11 

laminectomy. Upon follow up nearly 2 years post operation, he is continent of 

bladder and able to walk with a rolling walker. The main differential diagnosis was 

Cauda Equina syndrome. Although both syndromes are surgical emergencies, accurate 

diagnosis would affect the surgical approach and outcome.  

HISTORY  

A 72 year old male with past medical history of hypertension, hyperlipidemia, chronic 

obstructive pulmonary disease, and depression. He also had chronic low back pain 

radiating to both legs for over 10 years, and was managed with methadone. He 

presented to the wheelchair clinic in November 2018, because of difficulty in walking 

due to bilateral leg weakness over 6 months, which had worsened progressively for 

several weeks. He used a walker initially, but as his symptoms had worsened, together 

with multiple falls, he presented to request a scooter. On detailed questioning, he 

reported 2-3 weeks of progressive bladder incontinence; he could not “hold it in” long 

enough to reach the bathroom. During the same period as the bladder incontinence, 

he also had constipation, and was unable to achieve an erection. He was 

recommended to go to the Emergency Department for further evaluation.  

PHYSICAL EXAMINATION 

The patient was 5’8”, with a weight of 150 lbs. At the Emergency Department, he was 

found to have weakness of hip flexors and extensors. He had normal rectal tone, 

voided 400 ml of urine on his own and had a residual volume of 42 ml as measured 

by ultrasound bladder scan. He had intact perianal sensation, and “normal” patellar 

tendon reflex.  

IMAGING STUDIES 

An MRI scan of the lumbar spine reported various diffuse disc bulges and ligamentum 

flavum thickening at L2-5 levels, with severe bilateral L5 neuroforaminal narrowing. It 

was fortunate that the lumbar spine MRI showed the thoracic (T) 10-T12 levels as well. 
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On this image (Figure 1), the patient’s spinal cord begins to 

taper at the T11 level, and ends at the L1 level. On the T2 

weighted image, there was a severe canal stenosis, with severe 

compression of the spinal cord (Figure 1A, yellow arrow). On 

the T1 weighted image, posterior elements, including the 

ligamentum flavum (Figure 1B, yellow arrow) were visible, with 

the adjacent spinal cord compressed to a thin layer (red 

arrow).  

An additional MRI of the thoracic spine report stated that at 

T10-T11, there is severe canal stenosis with compressive 

myelopathy, with cord signal abnormality extending superiorly 

to the mid T10 vertebral body level. This is due primarily to 

severe ligamentum flavum thickening, which may be partially 

calcified, with a small anterior disc osteophyte complex. A 

neurosurgeon was consulted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SURGERY AND POST OPERATIVE COURSE 

T9-11 laminectomy was performed by a neurosurgeon 7 days 

after the patient’s initial clinical visit. Specifically, the lower 

portion of the T9 lamina, complete T10 lamina, and the su-

perior portion of the T11 lamina were removed.  

Post-operatively, the patient reported persistent pain in his 

back at the incision site, but the radiating leg pain had 

resolved. His urinary incontinence had resolved as well. The 

patient had an uncomplicated post-operative course and 

completed a dexamethasone taper for pain control.  

The patient was discharged after an inpatient stay with 

Physical Medicine and Rehabilitation. Upon telephone follow-

up in September of 2020, the patient was continent of bladder 

and bowel, and was able to walk with a rolling walker.  

DIFFERENTIAL DIAGNOSIS AND CLINICAL DECISION-MAKING 

This patient was a surgical emergency because he lost bladder 

control and erectile function over a period of a few weeks. The 

main differential diagnosis includes Conus Medullaris 

compression and Cauda Equina syndrome. The decision about 

the level at which to operate depends on the differential 

diagnosis.  

The Conus Medullaris is the distal end of the spinal cord, which 

tapers towards the lumbar region. This tapering often occurs at 

around the L1 vertebra but can vary from as high as the T11 

or as low as the L3 vertebrae. The Cauda Equina are nerve 

roots that stem from the Conus Medullaris in the region 

between the lumbar and sacral sections of the spine. The Conus 

Medullaris is the caudal end of the spinal cord, which is part of 

the central nervous system. The Cauda Equina (from Latin 

horse's tail) is a bundle of spinal nerves and spinal nerve 

rootlets, consisting of the second through fifth lumbar nerve 

pairs, the first through fifth sacral nerve pairs, and the 

coccygeal nerve, all of which arise from the lumbar 

enlargement and the Conus Medullaris of the spinal cord. 

Although the Cauda Equina resides within the spinal canal, it is 

part of the peripheral nervous system.  

Unlike Cauda Equina syndrome, which will only have lower 

motor neuron deficits, Conus Medullaris syndrome can present 

with a combination of upper and lower motor neuron features. 

A comparison of the two syndromes and our patient’s 

presentation is summarized in Table 1.  

DISCUSSION 

This patient’s symptoms and signs were most consistent with 

Conus Medullaris syndrome, although he had some lumbar 

radiculopathy that caused leg muscle weakness, resulting in 

falls. He had degenerative lumbar spine changes which could 

confound the diagnosis. A clearer description of the patellar 

 

Figure 1: Severe canal stenosis at T10-11 level with spinal 

cord signal abnormality extending superiorly from T11 to 

the mid T10 vertebral body level. A: T2-weighted mid-

sagittal image of lumbar spine MRI included T11 and 

partial T10 vertebral bodies; B: T1-weighted image. 

Yellow arrows: hypertrophic posterior elements including 

ligamentum flavum; Red arrow: compressed spinal cord. 
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tendon reflex would also have been helpful. In our patient, the 

normal rectal tone and spastic bladder were the crucial 

findings in confirming the diagnosis and identifying the correct 

site for operative intervention.  

Both syndromes are rare [1]. One study estimated that there 

could be 1016 new causes of cauda equina syndrome and 

449 new cases of conus medullaris syndrome per year in the 

U.S. [2]. Conus medullaris syndrome often occurs 

posttraumatically [3], or as a result of spinal column tumors. It is 

rarely encountered in the setting of degenerative spinal 

stenosis. Although the value of timing of surgical intervention in 

the setting of incomplete spinal cord injury is unclear at this 

time [4,5], prompt MR imaging and surgery resulted in restored 

function for our patient.  

 

 

 

Conus Medullaris 
Syndrome 

Cauda Equina 
Syndrome 

The Patient’s Presentation 

Spastic Bladder Flaccid Bladder 

Able to void with low 
residual volume, unable to 
“make it to the bathroom”, 

consistent with spastic 
bladder. 

Rectal tone 
preserved 

Decreased or loss of 
rectal tone 

Normal rectal tone 

Bulbocavernosus 
reflex preserved 

Bulbocavernosus reflex 
absent 

Not tested 

Saddle anesthesia Saddle anesthesia Had perianal sensation. 

Symmetric 
presentation 

Asymmetric presentation Symmetric presentation 

Mild muscle 
weakness 

Severe muscle 
weakness 

Somewhat severe muscle 
weakness 

Preserved deep 
tendon reflex 

Absent or decreased 
deep tendon reflex 

“normal” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 CONCLUSIONS 

This is a case of conus medullaris syndrome due to spinal cord 

compression by hypertrophy of the ligamentum flavum. 

Noteworthy features are the unusual thoracic localization and 

the interesting clinical presentation. Educational conclusions are 

summarized in Table 1, which compares conus medullaris and 

cauda equina syndromes. 
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