
 

 

 

CAUDA EQUINA SYNDROME 

 

“A Lion Attacking a Horse” c. 1765, oil on canvas, George Stubbs,  

National Gallery Victoria, Australia. 

 

Tho’ Nature, red in tooth and claw  

With ravine, shriek’d against his creed 

 

Who loved, who suffer’d countless ills,  

Who battled for the True, the Just,  

Be blown about the desert dust,  

Or seal’d within the iron hills? 

 

Are God and Nature then at strife,  

That Nature lends such evil dreams?  

So careful of the type she seems,  

So careless of the single life;  

 

I falter where I firmly trod,  

And falling with my weight of cares  

Upon the great world’s altar-stairs  

That slope thro’ darkness up to God,  

 

I stretch lame hands of faith, and grope,  

And gather dust and chaff, and call  

To what I feel is Lord of all,  

And faintly trust the larger hope.  

 

Alfred Lord Tennyson, “In Memoriam” (1833-1849). 



 

The story may be apocryphal, the exact circumstances of it now lost in time, but it relates 

how the great English painter of horses George Stubbs visited Ceuta in Morocco on route 

home from Rome to England in 1754. Whilst in Ceuta he is said to have witnessed an 

event which, as a lover of horses profoundly shocked him. One late evening he perceived 

through the faint moonlight a magnificent white Barbary horse. Suddenly it was attacked 

by a wild lion, which leapt onto its victim’s back and proceeded to tear it to shreds. Over 

two hundred and fifty years ago, as difficult as it is for us to now imagine, wild lions still 

roamed as far north as the North African coast. 

 

George Stubbs was one of England’s greatest painters, of animals in particular, painting 

many portraits of them for the aristocracy, but during his lifetime he did not seem to have 

had the recognition of a number of his more famous contemporaries, such as Reynolds, 

Gainsborough or Hogarth. It was not until well after his death in 1806, by the mid-

Nineteenth century that his works began to be seen in a more positive light. The reason 

for this seems to have been at least partly related to the stunning advances then being 

made in the natural sciences.      

 

The first of these reasons was that Stubbs was belatedly recognized not just as a painter 

but also as a scientist of some merit, in fact an Eighteenth century renaissance man, no 

less. Stubbs not only painted horses, he studied them scientifically, by anatomical 

dissection in the same manner as the great Renaissance masters Leonardo da Vinci and 

Michelangelo Buonarroti had done so with human cadavers over two hundred years 

previously. In fact his anatomical studies were so expert that he published a technical 

treatise on “The Anatomy of the Horse”, in 1766. He extended his studies to the anatomy 

of other animals and then to humans and became such an accomplished anatomist that he 

was offered a position teaching anatomy to medical students in York.  

 

Besides this dawning recognition of the scientific and technical brilliance in his works on 

horses, there was second dawning of appreciation, not only within academic circles but 

by the wider “lay” public in general. This second appreciation was related to the latest 

disturbing and terrifying developments in scientific thinking. This was the embryonic 

murmurings of a new view of the universe, godless and vast beyond imagining, run not by 

the rules of the divine, but by the scientific rules of nature. It was the haunting images of 

Stubb’s Barbary horse being attacked by a lion, an image he returned to on repeated 

occasions. that symbolized this emerging view of life. In Stubb’s own time his “Horse 

Attacked by a Lion” would have been disturbing purely for its own sake, but by the mid 

Nineteenth century the image had taken on an added meaning. This related to no less a 

meaning than of life itself, previously the realm of religion, but now seemingly being 

eclipsed by the realm of science. Two historic terms for this new meaning emerged at this 

time, “nature red in tooth and claw” and most famously of all, “survival of the fittest”. 

This was the way nature worked, rather than by any plan of God. 

 

In 1844, a full fifteen years before Charles Darwin published “The Origin of Species” an 

anonymous writer published a shocking treatise on this new scientific view of life. It was 

called “Vestiges of the Natural History of Creation”. Largely forgotten today this was 

the most sensational and controversial work of the Nineteenth century, until Darwin 

published the “Origin”. It fully set out the true (as it was then conceived) extent of the 



universe, the true nature of fossils, as creatures from a previous age, now extinct from the 

Earth and finally the immense age of the Earth itself, with “no vestige of a beginning, no 

prospect of an end”. It even speculated on the “transmutation” (read evolution) of 

species. All these ideas were at odds with established religion, yet the accumulating 

scientific evidence seemed irrefutable to most deeply thinking people. The storm of 

reaction against “Vestiges” was so great that the true author, Robert Chambers would 

have to retain anonymity from his work for the rest of his life. Preachers had described it 

as a work “vomited from the mouth of Satan”. It was nonetheless avidly read by all, from 

the humblest chimney sweep (if they could read) to Queen Victoria and Prince Albert.  

 

Queen Victoria and Prince Albert enlightened as they were, were prepared to hear the 

argument out but remained comforted by the fact that basically many of its ideas whilst 

fascinating remained pure speculation. Darwin would end the “speculation” just fifteen 

years later when he came up with the mechanism by which evolution operated, natural 

selection, possibly the single greatest idea humanity has yet produced. The English poet 

Alfred Lord Tennyson summarized the new controversy in possibly his greatest work, “In 

Memoriam”. It was he, not Darwin, who coined the term “Nature red in tooth and claw”. 

He questions whether humanity, who prays and trusts in God's love in spite of the 

evidence of Nature’s brutality “red in tooth and claw”, is eventually destined to die 

without hope. Despite those who lead good and heroic lives, “Who loved, who suffer’d 

countless ills, Who battled for the True, the Just…” their ultimate fate is to be reduced to 

stony fossils, “seal’d within the iron hills…”. His faith is shaken in the vortex of the new 

scientific revolution, “I falter where I firmly trod…”. He cannot quite let go of his faith, 

“And faintly trust the larger hope...”. At the end he wonders if science will one day 

provide the comfort that religion once provided for him. Would the immortality of the 

soul be replaced with the immortality of mankind through evolution? This may be of 

comfort for humanity as a species, but hardly so for the individual, “That Nature lent 

such evil dreams? So careful of the type she seems, So careless of the single life…” 

 

Ultimately Tennyson insisted that we should hold fast to our faith in a higher spiritual 

power in spite of our inability to prove God’s existence and the growing scientific 

explanation for the world. This dichotomy of religion and science which the great 

Stephen Jay Gould described as “NOMA”, (non-overlapping magisteria) remains with us 

to the present day as unsolvable as ever. Perhaps, as with many dichotomies, the “truth” 

lies in a combination of both world views. Stubb’s “Horse Attacked by a Lion” had 

deeply disturbing undertones to many Victorians, for reasons now lost to us in the 21
st
 

century, reasons that can only be appreciated in the context of the mid-Nineteenth 

century. 

 

For the medical profession of the 21
st
 Century, perhaps Stubb’s great work may invoke a 

disturbing disquiet of a medical nature. The terrified horse sustains wounds to its back 

that may lead to a catastrophic spinal cord injury. In cases where the lesion is distal it is 

known by its Latin name the “cauda equina”. In English this means “horse’s tail”. The 

magnificent tail of the Barbary horse lies flaccid, perhaps symbolizing the medical nature 

of the “horse tail” lesion that may arise with it. 

 

 



CAUDA EQUINA SYNDROME 

 

Introduction 
 

Cauda equina syndrome is a true surgical emergency. 

 

It is a particular presentation of acute spinal cord compression that involves the 

lower lumbar and sacral segments. There is compression of the LMN nerves beyond 

the end of the spinal cord, which generally occurs at around L1-2 in adults.  

 

Outcome will depend critically on: 

 

● The cause of the lesion. 

 

● The severity of the lesion. 

 

● The time to definitive surgical decompression. 

 

The syndrome is uncommon, however is critical to recognize if permanent 

devastating neurological deficit is to be avoided.  

 

Patients may present with neurological symptoms, but they may also present earlier 

simply with severe and unrelenting low back pain, of acute onset.  

 

This presentation can represent acute disc prolapse, and incipient cauda equina and 

the threshold for imaging should be low despite a lack of so-called “hard 

neurology”.  

 

The best outcomes are achieved with acute severe disc prolapse - before the onset of 

neurological signs.  

 

Anatomy 

 

The spinal cord ends at a level between the first and second lumbar vertebrae in the 

average adult. 

 

The most distal bulbous part of the spinal cord is called the conus medullaris, and its 

tapering end continues on as the filum terminale. 

 

Distal to conus medullaris is a horsetail-like collection of nerve roots, known as the 

cauda equina (horse’s tail in Latin). 

 

These nerve roots lie within the cerebrospinal fluid in the subarachnoid space with the 

dural sac ending at the level of second sacral vertebra (S2) 

 

See appendix 1 below 

 

 



Pathology 

 

Lesions of the spinal cord (including the conus medullaris) may yield a combination of 

upper motor neuron (UMN) signs and symptoms below the lesion and lower motor 

neuron (LMN) signs and symptoms at the level of the lesion. 

 

A cauda equina lesion on the other hand presents with LMN lesions only as the nerve 

roots are essentially part of the peripheral nervous system. 

 

Causes 

 

Important causes of cauda equina syndrome include: 

 

1. Prolapsed intervertebral disc 

 

● This is the commonest cause. 

 

● Ninety percent of lumbar disk herniations occur either at L4-L5 or 

 L5-S1.  

 

Less commonly: 

 

2. Tumour 

 

3. Epidural abscess 

 

4. Epidural hematoma 

 

5. Trauma 

 

6. Recent spinal surgery 

 

7. Spinal canal stenosis. 

 

Risk factors: 

 

When clear neurology is not present, important risk factors that may raise suspicion for 

the condition include: 

 

1. Patients with a history of long standing lumbosacral degenerative disease  

 

2. Lumbosacral trauma. 

 

3. Recent lumbosacral spinal surgery. 

 

4. Patients who are on anti-coagulants  

 

5. Oncology patients. 



 

6  Acute onset of severe and unrelenting low pain 

 

Clinical Features 

 

Depending on the exact nature of the pathology, presentation may be:   

 

1. An acute neurological deficit without any prior symptoms. 

 

2. Acute neurological deficit on a background of subacute or chronic low back pain. 

 

● A history of severe and unrelenting lumbosacral pain is suggestive of 

 potentially serious underlying pathology. 

 

Neurological deficits will relate to the lower lumbar and sacral segments 

of the spinal cord. 

 

3. Impending cauda equina: 

 

● Patients may present with neurological symptoms, but they may also 

 present earlier simply with severe and unrelenting low back pain, of 

 acute onset.  

 

This presentation can represent acute disc prolapse, and incipient 

cauda equina and the threshold for imaging should be low despite a 

lack of so-called “hard neurology”.  

 

The best outcomes are achieved with acute severe disc prolapse - 

before the onset of neurological signs.  

 

Neurological signs and symptoms can include: 

 

1. Urinary symptoms: 

 

● The most characteristic disturbance will be urinary retention. 

 

2. Sensory deficits, (may be unilateral or bilateral, but more commonly are 

 unilateral). 

 

These may be: 

 

 ● Saddle anesthesia (loss of peri-anal/ perineal sensation) is very suggestive. 

 

● Radicular loss of sensation in the legs (ie within a well defined 

dermatomal distribution of sensory loss).  

 

3. Motor deficits, (may be unilateral or bilateral, but more commonly are 

 unilateral). 



 

● Radicular motor deficits/ global weakness in severe cases. 

 

● Loss of deep tendon reflexes (a LMN sign). 

 

4. Bowel symptoms: 

 

● Loss of anal tone 

 

● Incontinence/ constipation. 

 

5. Sexual dysfunction 

 

Investigations 

 

Any patient with a suspected acute cauda equina syndrome must be investigated 

urgently to establish the diagnosis as outcome will be related not only to the severity 

and nature of the lesion, but also by the time to surgical decompression. 

 

Blood tests: 

 

The need for blood tests will depend on the degree of suspicion for a specific cause.  

 

The following may be considered in undifferentiated presentations:  

 

1. FBE 

 

● WCC for infection 

 

2. CRP: 

 

 ● For infection, possibly tumour. 

 

3. U&Es/ glucose 

 

4. Clotting profile: 

 

● If coagulopathy is suspected, in particular for any patient on warfarin.  

 

Plain radiography: 

 

This is neither a sensitive nor a specific imaging modality for the assessment of the 

patient with a suspected cauda equina syndrome.  

 

At best it may give indirect clues to an underlying pathology, but cannot be relied on to 

make a diagnosis. 

 

 



CT scan: 

 

CT scan is a good investigation for prolapsed disc, (the commonest cause of cauda 

equina) when MRI is not available.  

 

MRI: 

 

This is the imaging investigation of choice. 

 

It gives the best information on both the severity and nature of the space occupying 

lesion causing the cauda equina syndrome.   

 

Management 

 

1. Analgesia: 

 

● Give oral or IV analgesia, titrated to clinical effect as required. 

 

2. Corticosteroids: 

 

● In some conditions (eg tumour) IV steroids (20 mg dexamethasone) may 

be beneficial.  

 

3. Coagulopathy resulting in an epidural hematoma: 

 

● If warfarin has resulted in a local hematoma, the warfarin must be urgently 

reversed.  

 

 ● If the patient is on a NOAC reversal is more problematic, and Hematology 

  should be consulted.  

 

4. Antibiotics: 

 

● Suspected epidural abscess must receive urgent IV antibiotics.    

 

5. Surgical decompression: 

  

● Surgical decompression is the definitive management for cauda equina 

syndrome, due to a space occupying lesion. 

 

● As soon as the diagnosis has been made an immediate referral must be 

made to neurosurgery or orthopaedics, (depending on local practices or 

whoever is most immediately available).  

 

The earlier surgical decompression takes place, the more likely a 

better outcome will eventuate. 

 

 



Appendix 1 

 

Anatomy of the Cauda Equina: 

 

 

 

 

Left: Cauda equina and filum terminale seen from behind. The dura mater has been 

opened and spread out, and the arachnoid has been removed. (Gray’s Anatomy 1918). 

 

 

 

 

 

 

 



Appendix 2 

 

CT Scan: Imminent Cauda Equina: 

 

 

Left: Saggital CT scan showing a very severe posterior disc prolapse at L3-4. Right: 

transverse section, showing significant impingement on the spinal cord. This patient was 

a 36 year old man with a history of chronic back pain who presented with an acute 

exacerbation of his pain. 

 

Surprisingly he had only moderate sensory loss in his left leg, motor power and 

autonomic function was intact. CT was done on an urgent basis as the patient was unable 

to tolerate his pain and unable to mobilize despite repeated attempts guided by a 

physiotherapist. Because of the severity of the prolapse the patient underwent an urgent 

laminectomy which in all likelihood saved him from an imminent and catastrophic cauda 

equina syndrome.   

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 3 

 

MRI Scan: Imminent Cauda Equina: 

 

MRI of a 34 year old patient who presented with a history of acute onset of severe and 

unrelenting low back pain. He had some mild subjective weakness in both legs. Red 

arrow shows a very severe disc prolapse causing almost complete compression of the 

cauda equina.  
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