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Anatomy Detective work

Functional Neurological Disorders



How the heck does the 
bladder work?



*Actual bladder more complicated



Bladder Function: Storage





Bladder Function: Voiding



Cauda Equina Syndrome:
Importance



Cauda Equina Syndrome: 
A Clinico-radiological Diagnosis

Clinical

≥1 of:

• bladder and/or bowel dysfunction

• Saddle anaesthesia

• sexual dysfunction

• with possible neurologic deficit in 
the lower limbs

Radiological

Dysfunction of the sacral and lumbar 
nerve roots in the vertebral canal



Detective work



Cauda Equina Syndrome

>70% of those with symptoms of cauda equina syndrome have a 
normal/non-explanatory scan







Cauda Equina Syndrome

<10% of those with symptoms of cauda equina syndrome and a 
normal/non-explanatory scan have an underlying neurological disorder



The answer to all 
Neurological 
Puzzles starts with 
this:

UMN

LMN
Extra-

pyramidal

Functional





Patients referred with 
?CES Aug 2013- Nov 2014

n Operation

(n)%

Functional
disorder

(n)%

Chronic Back Pain 
on Follow Up

(n)%

Scan positive 78 94% 6% 22%

Scan negative CES with L3-
S1 nerve root compromise 

97 15% 29% 50%

Scan negative patients 
without nerve root 
compromise 

95 1% 35% 55%



CAUDA EQUINA 
SYNDROME (CES) 

Consecutive patients referred to neurosurgery 
Aug 15-Jan 18 with ?cauda equina syndrome

Scan Positive

N=47

Scan –ve but 
Nerve root compression
N=76 

Scan Negative

N=62

Evidence of Functional 
Motor or Sensory
Disorder on examination

11% 34% 68%

Hoover’s sign positive 11% 18% 43%

Hoover’s sign in patients 
with weakness

16% 42% 71%



CAUDA EQUINA 
SYNDROME (CES) 

Consecutive patients referred to neurosurgery 
Aug 15-Jan 18 with ?cauda equina syndrome

Scan Positive

N=47

Scan –ve but 
Nerve root compression
N=76 

Scan Negative

N=62

Hoover’s sign positive 11% 18% 43%

Hoover’s sign in patients 
with weakness

16% 42% 71%

Evidence of Functional 
Motor or Sensory
Disorder on examination​

11% 34% 68%

Panic Attack at onset 37% 57% 70%

Worst ever back pain 41% 46% 70%

Bilateral leg weakness 17% 18% 39%



Clues to Mechanism



‘Scan negative’ cauda equina: 
NO Identifiable Structural Explanation

• Pain
• frequently have radiculopathy

• Medications

• Exacerbation of underlying urinary 
problems?

• Idiopathic urinary retention

• Functional Disorders



‘Scan negative’ cauda equina: 
Baseline Population Urinary Incontinence 

• Urinary incontinence 1 in 3 women 
• 1 in 10 men

• Faecal incontinence 10-20% people

• Correlation between chronic back pain and stress incontinence

• Correlation between urinary incontinence and sexual dysfunction
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Things we think are useful

• Get the pain under control

• Get bowels moving

• Get the catheter out



Thanks to the 
patients and 
the team


