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Life Changing Consequences

 ‘Rare’ and disabling; estimated over 1000 cases in UK 
annually

‘Life Changing’

 self catheterisation 

 colostomy 

 psycho-social

 on-going treatment for sexual dysfunction

 Significant social-care and health care costs



Vulnerable Anatomy;
A surgical emergency

CE provides innervation to 
lower limbs, sphincter,
sensory  innervation to saddle
and parasympathetic 
innervation to bladder 
and distal bowel.



Vulnerable Anatomy;
A surgical emergency

• Wallerian degeneration distal 
to site of compression.
If cell body dies no recovery; 

• motor nerve cell body in spinal cord,

• sensory nerve  cell body close to exit

• Parasympathetic cell body 
beyond spinal canal 
in pelvis. 

• Proximally hypovascular



Clinical Diagnosis

 Initial signs and symptoms are often 

subtle and vague, varying in intensity and 

evolution(Bin et al, 2009)

 Patients present to generalist setting



Constellation of symptoms;

 Back and leg pain
 Neurological deficit
 Reduced perineal/perianal sensation
 Altered bladder and bowel function
 Sexual dysfunction
Poor correlation with ultimate diagnosis

Not all will be present; Low sensitivity and 
specificity



Causes and outcome of cauda equina syndrome in medico-legal practice; 
a single neurosurgical experience of 40 consecutive cases(Todd,2011)

0 90% of patients presented prior to onset of 
bladder paralysis 

 (90%could have avoided serious 
consequences if managed appropriately)

 Post operative complications poorly 
managed

 Return to work uncommon

EASY TO SAY BUT 
NOT THAT EASY TO 

DO!



National Pathway of Care for Low Back 
and Radicular Pain (2017)

 ‘ Emergency referral to 
secondary care to access 
urgent investigations and 
spinal/neuro surgeon 
opinion same day’

 Diagnosis requires both 
clinical symptoms and 
MRI imaging to be 
concordant



Cauda Equina Syndrome Groups
(Todd & Dickson, 2016)

CESS
suspected

Bilateral radicular pain (progressing unilateral) 

CESI
incomplete

Urinary difficulties of neurogenic origin, altered 

urinary sensation, loss of desire to void, poor urinary 

stream, need to strain to micturate

CESR
retention

Painless urinary retention and overflow incontinence

CESC
complete

Loss of all CE function, absent perineal sensation, 

patulous anus, paralysed insensate bladder and bowel

‘The probability of a CES patient deteriorating, 
with what speed and to what level is not predictable



British Association of Spinal Surgeons (BASS) 
definition in Standards of Care, (Germon et al, 2015)

A patient presenting with acute (de-novo or as an 
exacerbation of pre-existing symptoms) back pain and/or 
leg pain WITH a suggestion of a disturbance of their 
bladder or bowel function and/or saddle sensory 
disturbance should be suspected of having or 
developing a cauda equina syndrome. 
Most of these patients will not have critical compression 
However, in the absence of reliably predictive symptoms 
and signs, there should be a low threshold for 
investigation with an EMERGENCY MRI scan. The reasons 
for not requesting a scan should be clearly documented.

Subjective history key to early diagnosis



Red Flags in Referral;35/42 
mention red flags

3 red flags 2 red flags 1 red flag 0 red flags

Frequency 17 13 5 7
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Same day triage
4th Oct 2017-4th Jan 2018



Which Red Flags? 30/42 mention 
bladder,bowel,saddle

Bladder Bowel Saddle Sexual Dysf

Frequency 17 5 8 0
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Which Red Flags? 30 mention 
bladder,bowel,saddle

Bladder Bowel Saddle Sexual Dysf

Frequency 17 5 8 0
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13 mentioned DRE and sensation testing-3 reported as abnormal

Patients self report symptoms of bladder, bowel, 
saddle numbness and sexual dysfunction that are 
NOT related to CES



Assessment

 Most information is gained in the subjective 
history

 Physical tests have limited validity and 
reliability 

 The subjective history is key!



Diagnostic accuracy-
The Elephant in the room



Digital rectal examination

 Accuracy limited yet identified as essential procedure. 
Validity? Reproducibility?

 No evidence clinicians ability to perform DRE is better 
than chance

 Test with lowest predictive value for CES was anal tone. 
Almost half of non-compression group had reduced 
anal tone (Angus et al, 2018)

 ‘Evaluation of the role of anal tone…’ (Lopez et al, 2021)

‘no statistically significant association between abnormal anal tone 

and CES confirmed on MRI

Not helpful in decision for
Urgent MRI same day



Saddle Sensation

 Subjective report really 
helpful even if 
objective NAD-even 
more helpful if both 
positive

 Light touch and pin 
prick????



Residual Bladder Volume

▪ >500ml retention correlates with 
+ve MRI in CES (bilat sciatica , retention)

▪ >400ml per void
▪ >200ml post void

 Stokes et al 2016 ….



Residual Bladder Volume

▪ Negative result does not rule 
out CES

▪ Do not use bladder scan to 
justify MRI

▪ Use as an adjunct

▪ Can identify risk to bladder 
health 

▪ If incontinence and bladder 
empty-not overflow 
incontinence



Objective Assessment 

 ‘If CES is suspected a careful objective 
neurological examination should be carried 
out to evaluate segmental neurological 
deficit’

Decision to refer on made
Competency?

 Sensation of the perineum to pin prick and 
light touch (Tested in Primary and Secondary 
care)

 Anal tone and anal “wink” reflex (Tested in 
Secondary care)



A Qualitative Investigation into Patients 
Experience of Cauda Equina Syndrome
Greenhalgh S, Truman C, Webster V, Selfe J (2015) 
Physiotherapy Research Foundation (PRF) Grant

Aim
To identify how CES symptoms may be effectively 
shared between patients and clinician 

Objectives
Drawing upon patient experience of signs and 
symptoms associated with CES including changes in 
bladder, bowel and sexual function
▪ what symptoms patients actually suffer 
▪ patients own reasoning of these symptoms 
▪ the patient experience of divulging this 

information



7 themes emerged

▪ Catastrophic Pain

▪ Impact on Life

▪ Common Symptoms / Varying Chronology

▪ Sense of change / Seriousness

▪ Contact with Health Professionals

▪ Carers Experience

▪ Suggestions to aid early diagnosis



Catastrophic Pain

 ‘…. The woman who was doing the MRI said oh gosh. I was 
all screaming and hyperventilating and she said are you ok, 

are you claustrophobic? I said I’m in bloody agony-Strong 
pain, pain in whole pelvis, real agony’

 ‘I don’t think his questions weren’t clear, I think that it was 
impossible to concentrate on anything other than pain 

management’.



Common Symptoms / Varying Chronology

‘……It was like you could not tell where your feet were in 
space’ ‘I was sort of losing control... my legs weren’t working 
properly like they were made of rubber.’ ‘it was as if I had been 
riding a horse for a week or something and obviously that was 
to do with the saddle numbness.

‘The first thing to go was my bladder function’ 



Sense of change / Seriousness

‘I had no comprehension that this could have permanently 
affected my mobility and my life…through all of this and 
through all the pain, and through all the people that; the 

ambulances, the GP I’d seen at night, it was only when the 
Consultant said to me just before the surgery you’re within the 

forty eight hour window so your prospects are quite good.  I 
didn’t appreciate there was anything but all they had to do 

was take this pain away’

N.B Importance of safety netting those at risk



Contact with Health Professionals

Usually already under health professionals care

They really do need to listen to you and they need to listen to 
your individual circumstances.

“If I had been told numbness around back passage or 
genitals…everyone I saw who was medically trained called it 

saddle numbness”

No clear safety net advice



Suggestions to aid early diagnosis

© Copyright 2016 Bolton NHS Foundation Trust. Not to be copied without permission of the copyright owner, all rights reserved.

Safety netting is key
Pain is easier to communicate!

Available from;
Ruth.eaves@boltonft.nhs.uk



The next layer of questions !!!!!

 When did these symptoms begin? 
 Where did they begin?
 How have symptoms changed over time?
 If some time ago, how long ago?
 Are these symptoms different?
 Have you had these symptoms investigated 

before?
 Have you had a spinal MRI previously for 

these symptoms? When, who organised the 
investigation and where? 



CES Warning Card Package contains:

X 100 credit cards

X 10 posters

At a cost of £28 + vat
Available from: Ruth.Eaves@boltonft.nhs.uk



CES warning cards in 33 languages 

The need for cards to be available in other languages was identified by Jayne 
Davies & Komal Bhuchhada within Cambridgeshire, in order to provide 
equality of care to all patients whose English is not their first language. 

These were translated for >30 languages which are spoken within 
Cambridgeshire

Funding Acknowledgements 
Thanks to Dynamic Health CCS NHS Trust for supporting this project.  

Initial feedback has been extremely positive from the non-English speaking 
patients. 

Physiotherapists have reported increased confidence with the use of the 
translated CES cards during their interpreted consultation.  



These CES cards have international transferability across medical 
professionals to safety net many non-English speaking patients 
and reduce the catastrophic and life changing effect that CES can 
have upon an individual. 

Free access has been made available on the Dynamic Health and 
MACP website.

http://www.eoemskservice.nhs.uk/advice-and-leaflets/lower-
back/cauda-equina

https://macpweb.org/home/index.php?p=548

http://www.eoemskservice.nhs.uk/advice-and-leaflets/lower-back/cauda-equina
https://macpweb.org/home/index.php?p=548


Results of Emergency lumbar MRI-
Then what?(Germon et al, 2015)

▪ Cauda equina compression confirmed; urgent surgical 
referral

▪ Cauda equina compression excluded but a potential 
structural explanation of pain identified; referral to the 
appropriate surgical service. 

▪ Non-compressive pathology may be identified (for 
example, demyelination) ; referral to the appropriate 
service. 

▪ No explanation of the patient’s symptoms; probably 
appropriate to refer back to the GP

……or MRI higher? (For discussion at BASS 2019)

….or could there be a lesion in the abdomen or pelvic cavity



Cauda Syndrome Groups
(Todd & Dickson, 2016)

CESS
suspected

Bilateral radicular pain (progressing unilateral) 

CESI
incomplete

Urinary difficulties of neurogenic origin, altered 

urinary sensation, loss of desire to void, poor urinary 

stream, need to strain to micturate

CESR
retention

Painless urinary retention and overflow incontinence

CESC
complete

Loss of all CE function, absent perineal sensation, 

patulous anus, paralysed insensate bladder and bowel

‘The probability of a CES patient deteriorating, 
with what speed and to what level is not predictable



Opioid Salts Tramadol, Codeine, Constipation, reduced 

gastric motility, 

reduced bladder 

sensation

Anticonvulsants Gabapentin, 

Pregabalin

Urinary incontinence

Antidepressants Amitriptyline, 

Nortriptyline

Retention, sexual 

dysfunction, reduced 

awareness of need to 

pass urine

NSAIDS Naproxen, Ibuprofen Retention twice as likely 

in men than women

Medication Masqueraders



Multi Shades of Grey
Urinary symptoms



Scan-negative CES common

Exclude alternative causes by clinical 
reasoning and investigation if necessary

Most scan negative symptoms triggered by;
Acute pain changing brain-bladder feedback

Medication

Anxiety



Surgical Intervention

 “All CES patients should have emergency imaging and 
treatment as soon as practically possible to maximise 
good outcomes” (Todd, 2015)

▪ “Nothing is to be gained by delaying 

surgery and potentially much to be lost”
British Association of Spinal Surgeons standards of care

for cauda equina syndrome (2015)



…at risk of harm if 

presenting with 

bilateral sciatica. 

Rapid access to 

urgent same-day MRI 



National Back Pain – Clinical Network 

Early recognition of Cauda Equina Syndrome

A Framework for Assessment and Referral
for Primary care / MSK interface services

Cauda Equina Syndrome (CES) is a time dependent surgical emergency

If symptoms are suggestive of early CES then immediate referral should be made

Verbal safety netting should be supported with written information

Version 1: June 2020                                                                                                         Latest review date: April 2022

https://ukssb.us14.list-manage.com/track/click?u=de6171e0ef375ef2e0bc53902&id=1f15807910&e=cb9106b14b


Decide clinical action



National Suspected Cauda Equina Syndrome Pathway
Version 1

CES 
Symptoms 

& Signs

• Difficulty initiating micturition or impaired 
sensation of urinary flow 

• Perianal, perineal or genital sensory loss S2-
S5 dermatomes – area may be small or as big 
as a horse’s saddle (subjectively reported or 
objectively tested )

• Severe or progressive neurological deficit of 
the legs, such as major motor weakness with 
knee extension, ankle eversion, or foot 
dorsiflexion

• Loss of sensation of rectal fullness 

• Sexual dysfunction (achievement of erection 
or ability to ejaculate, loss of vaginal 
sensation)

• Episodes of incontinence or retention

Cauda Equina Syndrome Warning Signs
• Loss of feeling pins and needles between your inner thighs or 

genitals

• Numbness in or around your back passage or buttocks

• Altered feeling when using toilet paper to wipe yourself

• Increasing difficulty when you try to urinate

• Increasing difficulty when you try to stop or control your flow of 

urine

• Loss of sensation when you pass urine

• Leaking urine or recent need to use pads

• Not knowing when your bladder is either full or empty

• Inability to stop a bowel movement or leaking

• Loss of sensation when you pass a bowel motion

• Change in ability to achieve an erection or ejaculate

• Loss of sensation in genitals during sexual intercourse

Any combination seek help immediately

• Animation:https://www.macpweb.org/Res

ources/86f5045c-3423-4f29-b21c-

492a5f77e265

Safety 
Netting

If the patient presents with/complains of any of 
the points  in the blue box below then further 
information should be gained.  Please see 
‘warning signs’ for additional questions

https://www.macpweb.org/Resources/86f5045c-3423-4f29-b21c-492a5f77e265


National Suspected Cauda Equina Syndrome Pathway
Version 1

When to 
Refer

Nb.same for unilateral/alternating leg pain



• Signs and symptoms of CES including duration, frequency and 
progression

• Time and date of every contact

• Who the case was discussed with

• Recommended action

• Action Taken

• Given the patient a clinical summary/pro-forma to take to secondary 
care

• Inform secondary care of the emergency referral following the local 
pathway

• Safety net – communicate clearly reasons for referral and what the 
person should do if symptoms develop or progress if discharged. 

National Suspected Cauda Equina

Syndrome Pathway
Version 1

Immediate 
Documentation



Acute and/or progressive bilateral radicular leg pain with any CES symptoms Emergency Referral:  This patient needs immediate emergency MRI.  Follow the 

local pathway for emergency referral.

Bilateral radicular leg pain with abnormal neurology and normal/or positive 

Straight leg raise test and no CES symptoms.

Urgent Referral:  Management depends on the degree of neurological deficit- if 

gross motor weakness (< 3/5), or deteriorating neurology.  Follow the local pathway 

for urgent referral and safety net patient regarding CES.

Bilateral radicular leg pain with normal neurology and no other CES symptoms Treat as per the radicular pathway.   Safety net patient regarding CES.  If symptoms 

are severe urgent MRI or referral to a spinal surgical service should be made.

Bilateral radicular leg pain: 

The prevalence of bilateral radicular leg pain in primary care is not known.  It is the opinion and experience of the NBP-CN committee that 

many patients present to primary care back pain services with bilateral leg pain.

In isolation, bilateral leg pain is not necessarily a red flag for suspecting Cauda Equina Syndrome. The limited evidence base is of poor quality 

and based on retrospective reviews of emergency or secondary care patients. 

Concerning presentations are:

• Unilateral radicular leg pain progressing to bilateral radicular leg pain.

• Sudden onset bilateral radicular leg pain.

However, patients with chronic bilateral radicular pain should always be issued with safety netting advice, outlining what they should do 

should CES symptoms develop.



Cauda Equina Syndrome and Litigation study
Research Team: Dr Gillian Yeowell, Professor James Selfe, Dr Sue Greenhalgh, 

Rachel Leech, Maria Moffatt and Emma Willis

We are undertaking a research study on Cauda Equina Syndrome (CES) 
and litigation. 

We would like to interview physiotherapists and other stakeholders 
who have been involved in CES litigation cases to explore their 

experiences of this. 
If you are a physiotherapist or stakeholder and have been involved in 
CES litigation and are interested in being involved in our research or 
would like further information please contact Rachel Leech (using a 

non-NHS email):
R.Leech@mmu.ac.uk

The study has been funded by the Chartered Society of Physiotherapy Charitable Trust (Grant 
number PRF/19/A18)

Ethical approval: Manchester Metropolitan University - Reference Number: 18122

mailto:R.Leech@mmu.ac.uk


NHS Resolutions; Deep dive 

Jan 2008-December 2018 NHS Resolutions received 827 claims for incidents 
of CES

340/827 were settled with damages
212/827 were without merit
275/827 remain open

This has cost the NHS £186,134,049 
(includes payments for claimant legal costs, NHS legal costs and damages)

Age Range;
65% 31-50 years
23% 51-85 years
8% 0-30
4% unknown



Litigation

• Highest litigious condition in Orthopaedics

• GIRFT Report on Spinal Services UK, 2019;

29 million spent on CES litigation

23%of all legal cases in spinal surgery

Most referrals to specialist centres out of hours (73%)

Average pay out 2014 £334k-2018-£636k 



Healthcare Safety Investigation 
Branch 

24/7 access to MRI



Be Litigation Aware
• Pt say not asked about bladder function

• Challenge clinical notes

• Timing of contacts not recorded

• Fail to examine properly, act on red flags, refer on or 
investigate with insufficient urgency

• No mention CES considered as differential diagnosis

• Not safety netted when at risk

• Documentation



SYSTEM FAILURE

Consider your local 
pathway!



Bolton has had 5 CES litigation 
cases in 10 years

A total litigation cost of over £9 
million

Bolton Score Card



ED-attributed litigation

ED litigation liabilities exceed 

£400 million per year.

This is principally due to failure to 

diagnose,often linked to failure to 

image,and also to delay in referral / 

treatment.



CES litigation in EDs
• Failure to scan and failure to refer / get the 

referral accepted are the commonest causes of 
CES litigation from EDs - not failure to suspect 
CES.

• And so education alone is not the key.

• Radiologists and neurosurgeons need clarity.

• With a suspicious history, clinical examination, 
rectal examination and bladder scanning should 
not delay MR imaging. 

We must re-engineer 
the system for 
patients with 

possible CES: we 
need local MR 
imaging 24/7.



System Failure

Curtesy of Dr Chris Moulton taken from SEDIT data



Infographic;









• Animation:https://www.macpweb.org/Resource

s/86f5045c-3423-4f29-b21c-492a5f77e265

https://www.macpweb.org/Resources/86f5045c-3423-4f29-b21c-492a5f77e265
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