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Abstract

The cauda equina syndrome (CES) is a rare but critical disorder, which can result in devastating motor weakness and sensory
deficit, alongside often irreversible bladder, bowel and sexual dysfunction. In addition to the clinical burden of disease,
this syndrome results in a disproportionately high medicolegal strain due to missed or delayed diagnoses. Despite being
an emergency diagnosis, often necessitating urgent surgical decompression to treat, we believe there is a lack of clarity for
clinicians in the current literature, with no published Irish guideline concerning screening or detection. The current study
aims to identify and analyse appropriate guidelines in relation to CES screening which are available to clinicians in Ireland.
The study design included a comprehensive literature review and comparison of existing guidelines. The review identified
13 sources of appropriate guidance for clinicians working in Ireland. These resources included textbooks, websites and
guidelines developed in the UK. No Irish guidelines or advice were available on CES screening/treatment at the time of
review. This review demonstrated the lack of consensus and guidance for clinicians in Ireland on how to effectively screen
for CES, judge who requires further imaging and investigations and how to rule out the condition. A national consensus on
thorough screening and prompt investigation for CES is necessary, and the formulation of new CES guidelines would be a
welcome addition to what is available to clinicians currently.
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Introduction The aetiology of CES incorporates a range of causative

factors, including disc herniation [1, 2], spinal stenosis [3],

The cauda equina syndrome (CES) is an uncommon but
potentially debilitating condition, resulting from compres-
sion or damage to the lumbosacral nerve roots of the cauda
equina. This is a disabling condition that, if undetected and
untreated, can result in severe irreversible disability. Ana-
tomically, the cauda equina is a collection of nerve roots
that emerge from the spinal cord at its termination in the
lumbar spine, which innervates the lower limbs, perineum
and pelvic organs. Dysfunction in these nerve roots as they
exit their respective neural foramina results in the clinical
manifestations of CES.
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trauma [4-6] and post-surgical cases [6, 7]. Ultimately, any
mass or compressive effect in the lumbosacral canal that could
result in nerve root dysfunction should be considered as a
cause, and cases have also been attributed to infective [8, 9],
inflammatory [10] and vascular [11, 12] disorders, respec-
tively. Consequently, it is important to consider both primary
tumours and secondary metastatic disease as causative pathol-
ogies in CES diagnoses, especially given the reported rising
rate of metastatic bone disease in Ireland [13].

A broad range of symptoms is attributed to CES in the litera-
ture including severe lower back pain, sciatica which refers to
radiating pain into the lower limbs, paresthesia and sensory loss
(especially perineal or perianal sensory loss or saddle anaesthe-
sia), weakness and loss of reflexes alongside urinary, faecal and
sexual dysfunction. The three classical cardinal symptoms, of
which at least one is historically required for a diagnosis to be
made as per Fraser et al. [14], are bladder or bowel dysfunction,
reduced sensation in the saddle area and sexual dysfunction
with possible neurological deficit in the lower limb.
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Fortunately, CES is a rare disorder, with crude incidence
rates varying between 0.3 and 7 per 100,000, depending on
the surveyed geographical location [15-17]. However, due
to the comprehensive network of innervations distal to a
potential CES lesion, the implications of disease can be cata-
strophic. Long-term impairment can leave patients unable to
self-care and reliant on mobility aids, urinary catheterisation
and bowel regimes.

Following the onset of disease, the speed at which treat-
ment, usually consisting of surgical decompression of the
compressed nerve roots, is commenced is critical and is
proven to be of huge importance to successful patient out-
comes and the avoidance of permanent deficits [2, 18].
Early diagnoses and treatment have been seen to result in
satisfactory patient outcomes [17], whilst if untreated due
to delayed diagnosis, CES may result in severe irreversible
disability [18, 19]. In fact, even in patients who present with
severe deficits, high rates of improvement can be seen with
prompt intervention [20-22]. Diagnosis of CES requires
clinical and radiological correlation, most often by referral
for magnetic resonance imaging (MRI) of the spine. Clinical
history, exam and imaging studies are each in isolation not
enough to confirm diagnosis but should be carefully consid-
ered together [23, 24]. The rarity of disease, coupled with
the subtlety and variety of symptoms, and compounded by
inconsistent provision of MRI scanning, can unfortunately
lead to CES being missed in a triage setting.

These avoidable delays and irreversible fallouts result in
a large patient burden, at a huge medicolegal and financial
cost [25]. Thus, we proposed a review of the available litera-
ture to locate, compare and provide an overview of the avail-
able guidelines for the investigation and detection of CES.
By outlining their key recommendations and the challenges
associated, we aim to improve clinicians understanding of
this complex condition, whilst also highlighting the need
for, and hopefully inspiring the implementation of, a similar
structured clinical guidance in Ireland.

Methods and materials

A comprehensive search was conducted to assess what
resources were available to guide a clinician in Ireland
when faced with a potential case of cauda equina syn-
drome. This included searches of Scopus and PubMed
using combinations of keywords: cauda equina syndrome,
guideline, investigation, detection, and diagnosis. A range
of literature concerning CES was reviewed to add context
to the studied guidelines.

In addition, searches were carried out of the websites of
the Health Service Executive of Ireland (HSE), the UK’s
National Health Service (NHS), the National Institute for
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Health and Care Excellence (NICE), the British Asso-
ciation of Spinal Surgeons (BASS), the Society of British
Neurological Surgeons (SBNS), the British Medical Journal
(BMJ), the American Association of Neurological Surgeons
(AANS) and the American College of Radiology (ACR) to
ascertain what guidance these organisations provided. Two
orthopaedic textbooks, an orthopaedic educational website
and two textbooks for general practice physicians were also
reviewed for guidance.

Chosen sources were limited to papers and guidelines
that were published in the English language and that were
deemed reasonably available to physicians in Ireland. No
time delimiters were placed on the date of publications,
but where available, more recently updated or reviewed
guidelines were preferred. Where percentages are used to
compare sources, they are rounded to the nearest whole
per cent. In total, thirteen sources met the inclusion crite-
ria for this study and were reviewed. Advice from various
other cited studies is also referenced, as is the relevant
literature regarding cauda equina syndrome. No new ethi-
cal approval was needed for this project. No new patient
data was utilised, and therefore, new ethical approval was
not needed.

Results

Thirteen distinct guidelines or sources providing advice on
the screening for CES were reviewed for this paper and are
included in Table 1.

These included NICE guidelines and clinical knowledge
summaries (CKS) [26], the Oxford Handbook of Clinical
Medicine [27], a university recommended GP textbook
[28], two spinal orthopaedic textbooks [29, 30], guidelines
from UpToDate’s website [31, 32], the BASS/SBNS guide-
lines [33], the BMJ Best Practise guidelines [34], the NHS
‘Get It Right First Time’ (GIRFT) pathway [35], an NHS
local guideline [36], ACR image appropriateness guidelines
[37], patient information from the AANS website [38] and
the orthopaedic educational website ‘Orthobullets’ [39].
Whilst not exhaustive, these sources were deemed compre-
hensive in scope and broadly representative of what is cur-
rently available to clinicians.

The format observed in each of the thirteen guidelines
was fundamentally quite similar, with each source advis-
ing clinicians to observe patients for several key symptoms,
often referred to as ‘red flags’, and if these were present
to then investigate accordingly. The symptoms deemed to
require investigation differed between sources, as delineated
by in the table (Table 2).

All thirteen guidelines described back pain, some
form of perineal or lower limb sensory deficit and
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Table 1 Final list of resources included for review

Name Type of source Country of origin or publication

NICE guidelines and clinical knowledge summary (CKS) Guideline UK
2 NHS GIRFT ‘Get It Right First Time’ guideline Guideline UK
3 British Association of Spine Surgeons/Society of British Neurological ~ Guideline UK

Surgeons (BASS/SBNS) guideline

4 British Medical Journal (BMJ) best practise guideline Guideline UK
5 American College of Radiology (ACR) imaging guideline Guideline United States of America
6 American Association of Neurological Surgeons (AANS) advice Guideline United States of America
7 NICE guidelines and clinical knowledge summary (CKS) Guideline UK
8 Up to date guidelines Website Netherlands/international
9 Orthobullets, orthopaedics training website Website United States of America
10 The textbook of spinal surgery (Bridwell and DeWald) Book United States of America
11 The Adult and Pediatric Spine (Frymoyer, Lauerman) Book United States of America
12 Oxford handbook of clinical medicine Book UK
13 Practical general practise (GP textbook) Book UK

urinary dysfunction (100%). Bowel and/or rectal dys-
function was described in 12 of the 13 guidelines (92%),
with unilateral or bilateral leg pain described in 11
(85%). Leg weakness was also described in 11 of 13
(85%), with 2 of the sources specifying leg weakness to
be bilateral (15%). Saddle anaesthesia was mentioned
12 times (92%), sciatica in 4 (30%) and radiculopathy
in 3 (23%) (Fig. 1).

With regard to urinary function, retention and inconti-
nence were specified in four (30%) and two cases (15%),
respectively. Five of the sources specified laxity upon
examination of the anal sphincter (38%) with another

Table 2 Frequencies of the ‘red flag” symptoms (underlined) and spe-
cific sub-symptoms amongst the sources assessed

‘Red flags’ Frequency (%)
Back pain 13 (100%)

- Leg pain - 11 (85%)

- Sciatica -4 (30%)

- Radiculopathy -3(23%)
Leg weakness 11 (85%)

- Bilateral -2 (15%)
Lower limb/perineal sensory deficit 13 (100%)

- Saddle anaesthesia - 12 (92%)

- Bilateral (lower limb) -6 (46%)
Ui ysfuncti 13 (100%

- Retention -4 (30%)

- Incontinence -2 (15%)
Bowel dysfunction 12 (92%)

- Laxity of anal sphincter -5(38%)

- Rectal fullness -4 (30%)
Sexual dysfunction 6 (46%)

four specifying rectal fullness (30%). Six of the sources
mentioned sexual dysfunction as a possible screening
symptom (46%).

Overall, 10 of 13 sources reviewed (77%) offered advice
on what immediate action to take to investigate possible CES.
Amongst those that offered advice, there was a strong consensus
on the first choice for investigative modality, with eight (80%)
recommending urgent MRI of the lumbar spine. Five of the ten
offered a second choice of computed tomography (CT) myelog-
raphy scanning of the spine (50%), in the case that MRI spine
was contraindicated or unavailable, whilst two advised clinicians
to refer urgently to orthopaedic surgeons or neurosurgeons (20%)
for specialist advice and a further three sources reviewed (30%)
mentioned urodynamic studies or post-void bladder (PVB) scan-
ning as a supplementary investigation in patients with suspected
CES. Three of thirteen guidelines did not specifically advise
in relation to imaging choice or further investigation (23%). A
summary of advice is furnished in the figure (Fig. 2).

Red Flag Symptoms
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Fig. 1 Frequency of documentation of ‘red flag’ symptoms within the
sources assessed
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Discussion

Through review of the available relevant literature, the
authors feel we have replicated succinctly what guidance
is available to clinicians who are faced with potential cases
of CES. Notably, no guidance was readily available from
any source in Ireland, including any HSE guidance. Simi-
larly, no recommendation has been made in Ireland for
the adoption of a specific international guideline, which
creates a lack of clarity in relation to what guidance may
prove beneficial. In addition, gaining access to the guid-
ance that is available internationally is not altogether
undemanding. Whilst the NICE CKS summaries are use-
ful, straightforward tools, they are only readily available
online for clinicians based in the UK, Crown Dependen-
cies and British Overseas Territories. Similarly, the recent
GIRFT interactive guideline [35] provides a comprehen-
sive guide to screening for potential CES; however, some
of the hyperlinks in this click-through pathway require
subscription to British- or UK-based organisations such
as the BASS. Other resources, such as the two textbooks
reviewed [27, 28], offered valuable information, but their
practicality in the screening for an acute diagnosis is ques-
tionable. Whilst there is valuable guidance available, the
lack of clarity in choice and ease of access is undoubtedly
a hindrance to Irish clinicians.

One possible aid to resolving any ambiguity around
screening may be to clarify some of the difficulties
around the definition of CES. Historically, the literature

No advice (3)
Guidelines
(13)

.

Advice offered (10)

First line investigations (10)
LI Lu:r;l))ar spine Senior advice (2)

Fig.2 Summary of investigative advice provided by sources assessed
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surrounding CES has been noted for its inconsistencies in
definition, with multiple classifications proposed by dif-
ferent authors [40, 41]. Some publications, especially that
of Fraser et al. [14] and Gleave and McFarlane [42], have
attempted to clarify this, by establishing a multi-tiered
approach to CES. This concept includes the dyadic defi-
nition of an initial incomplete CES (CESI), which may
progress to CES with painless bladder retention (CESR).
Gleave and McFarlane characterised the incomplete syn-
drome CESI as having ‘altered urinary sensation, loss of
desire to void, poor urinary stream and the need to strain in
order to micturate’ and distinguished this from the ‘pain-
less urinary retention and overflow incontinence where
the bladder is no longer under executive control’ of CESR
[42]. Lavy et al.’s study expanded upon this, recommend-
ing the addition of the supplementary categories CESS,
CESE and CESC for ‘suspected’, ‘early’ and ‘complete’
CES, respectively [43]. Whilst the definition of CES is
not the focus of this paper, it is important to consider, as a
categorical approach implies a spectrum of severity, prog-
nosis and thus a variance in the haste at which intervention
should be advised in potential guidance. If the universal
adoption of a specific definition was to limit the ambiguity
around definition, it would be valuable in the formulation
of further guidance.

No symptoms or sign has been seen to have absolute pre-
dictive value for establishing a diagnosis for CES, and as
such, most of the guidance assessed used clinical history and
examination to screen for red flag symptoms. However, for a
screening reliant on these two user techniques, little advice
is offered to clinicians in terms of the content and structure
of their history and exam. If we consider the AANS advice,
for example [38], the ‘importance of clinical history and
exam’ is stressed, but what exactly this exam should entail
is not detailed.

The published literature [44, 45] questions the predic-
tive value of clinical examinations such as a digital rectal
exam [46], but exam findings such as reduced perianal tone
are listed as ‘red flags’ for referral. It should be noted also
that the specific examinations that are mentioned for use in
assessing for CES, such as assessing for perianal sensation,
disturbed saddle sensation or reduced anal tone, may not
be examinations that many clinicians do often, and given
the oft subtle nature of CES symptoms, guidance towards
these would be welcomed on a screening tool. Whilst the
evidence for the use of patient history and exam to diagnose
CES outright is admittedly low [23], the triage interac-
tion is the major determinant in decision for referral for
MRI investigation and therefore should be a comprehensive
guided process.

The ‘red flag’ approach is a near constant in the avail-
able guidance for screening for CES. Most guidance advises
clinicians to suspect CES when one or more of the listed
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red flags are present and to refer these patients for further
investigation. There are some limitations to this approach
however which may lead to missed diagnoses. The ‘flags’
listed are often quite limited in description which may lead
to limited scope of questioning and examination. For exam-
ple, the inclusion of the specific term ‘saddle anaesthe-
sia’ in red flag guidance, and its absence on a subsequent
focused examination, may cause the patient with more subtle
impaired perineal sensation, or alternative sensory loss in
the lower limbs to go undetected, if its absence deters from
a full dermatomal assessment being carried out. Some of the
symptoms associated with CES, especially those regarding
urinary and sexual dysfunction, are ones that patients may
be uncomfortable describing organically, and as such, a list
of generic screening questions may be a more favourable
way of screening for symptoms, in place of listed ‘red flags’.

Furthermore, these red flag symptoms often describe the
late features of CES or the features of CESR. These features,
deemed ‘white flags’ by Todd [47], are of late irreversible
disease with low prospect of recovery. As Todd theorised
[47], if clinicians were to wait for these late symptoms, such
as urinary incontinence, to appear before referring a patient,
the patient cohort with the most potential gain from surgi-
cal intervention would be missed. Considering Markham
[48] ‘window for opportunity for surgery’ as opening ‘at the
onset of urinary or bowel dysfunction’, we would agree with
Todd that the early symptoms, or ‘true red flags’, should
instead be the focus of our screening for CES.

Alongside this, it is not often clear which, if any, of these
symptoms may qualify as rule-in and rule-out symptoms
as there is often no clinical weight or timing attributed to
each. Some guidance, such as that from the BMJ [34],
organises symptoms by frequency of presentation but most
simply provide a list of potentially alarming clinical find-
ings. As Barraclough describes, perhaps the ideal prescrip-
tive advice would describe early symptoms of CES [49] or
perhaps would even rationale the timing of symptoms by
using Lavy’s extended subclasses of definition [43]. Further
study may be required to assess which symptoms carry the
most clinical weight at different stages of CES and therefore
which should prompt increased alarm accordingly.

Interestingly whilst there was a consensus surrounding
urinary dysfunction as a screening symptom of CES, only
three of the sources elaborated on the investigation of this,
specifically mentioning using post-void residual (PVR)
scanning in the work-up of CES patients [29, 35, 39]. Two
recent studies, by Todd et al. [50] and Venkatesan et al.
[51] respectively, have investigated the use of PVR values
in predicting CES. Venkatesan et al.’s investigations found
that amongst their patient cohort, a PVR <200 mL had a
negative predictive value of 97% for CES, which compared
favourably to the negative predictive value of a clinical exam
that assessed anal tone or perianal sensation. The authors

would agree with Todd et al. that whilst further investigation
of PVR as a prognostic tool is warranted, given the inac-
curacy of clinical examination in diagnosis of CES [43],
that the addition of early PVR scanning, in conjunction with
traditional clinical examination, may be a valuable inclusion
in any potential screening pathway.

As detailed in the introduction to this paper, the speed
in which a diagnosis of CES can be made, and decompres-
sive surgery commenced, is critical to ensuring favourable
patient outcomes. From the results of our study, there is a
clear consensus for MRI scanning of the spine as the gold
standard immediate investigative action, with CT myelogram
scanning as a second line if required. Whilst this unison in
the choice of investigation is informative, it is concerning
when we consider the poor access for clinicians to emer-
gency MRI scanning in Ireland, particularly in out-of-hours
scenarios. A 2011 review into the provision of appropriate
spinal imaging [52] highlighted the paucity in availability
of the emergency imaging modalities, finding that in the
reviewed 34 national hospitals, only 5% (2/34) and 47%
(16/34) had access to out-of-hours MRI scanning and CT
scanning, respectively. Even in regular working hours, the
access to MRI was seen to be relatively poor, with only 50%
(17/34) of surveyed hospitals able to provide MRI services.
Similarly, whilst several of the UK-based guidelines sur-
veyed recommended 24-h access to MRI scanning [33, 35],
a 2013 survey of UK hospitals found that only 14% were
able to provide full out-of-hours access to MRI services. It
is clear that a key rate-limiting step in this pathway is often
the provision of emergency MRI, at potential expense to
patient well-being.

The actual number of potential CES patients scanned
who go onto receive urgent surgery is indeed relatively low,
estimated at 13% by one UK-based review [53]. However,
reasonably referred scans with negative findings and no
subsequent intervention should not be viewed as a waste of
provisions, in the situation where the scan is to rule out such
a potentially catastrophic diagnosis. Systemising the referral
pathway to help physicians be consistent as they rationalise
which patients require investigation may have the bonus of
avoiding over-referrals and preventing further logjam in the
provision of MRI services. Whilst the authors note that costs
regarding scanning and adequate staffing may be challenges
in improving MRI provision, any analysis of the financial
burden of providing improved availability to MRI services
should incorporate the grave clinical and financial impli-
cations of missed CES, especially the legal cost of cases
deemed inadequately investigated.

For a relatively rare condition, CES carries a large medi-
colegal and financial burden. The State Claims Agency of
Ireland’s Clinical Risk Insights details 41 finalised claims
in the 10-year period between January 2008 and December
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2018 inclusive, with the paid amount totalling €20,901,261
(an average of €509,787 per claim) [25].

This is not a phenomenon unique to Ireland, with claims
in the UK in a 3-year period between 2013 and 2016 esti-
mated to have cost £68 million in total [54]. This legal toll
is disproportionately large, with one UK-based review [54]
showing that approximately 23% of NHS claims relating to
spinal surgery were due to cases of CES, a condition with
a relatively low incidence rate. Similarly, 65% of reports
notified to the Medical Defence Union (MDU) in the UK
resulted in a claim, with 48% of these resulting in payment,
proportional outcomes much higher than the mean for all
UK-based claims [48].

The national cost of litigation related to adverse medi-
cal outcomes is a clearly worsening problem in Ireland. In
March of this year, it was widely reported by Irish media
outlets, from numbers released by the State Claims Agency
that the country’s liability for outstanding legal claims had
totalled €4.957 billion, with €3.86 billion of this directly
related to medical negligence cases. CES cases admittedly
constitute a small minority of this total, but one that could
be avoided with the institution of proper best practices. In
an increasingly litigated field, the absence of a universal
approach amongst physicians, by way of a standardised
screening pathway, causes not only a clinical burden but a
financial one for patients, clinicians and the state at large.
Whilst the causes and details of all individual claims are not
available, Markham [48] does describe that ‘virtually all of
these (MDU) cases involved incorrect or delayed diagnosis’,
and it is the authors opinion that the publication of new com-
prehensive screening pathway could help lessen delays and
misdiagnoses and relieve the medicolegal burden.

We acknowledge that this review had some limitations.
As our search was limited to guidance or advice that had
been published or was available for translation in the English
language, it was difficult to conduct a truly international
review of what screening tools were available. It should be
noted whilst the GIRFT template would be a fine template
to follow for designing further guidance, it is possible that
other more effective untranslated tools exist. In addition,
the lack of access to case-specific legal information was a
hindrance to truly analysing the effects of a lack of guidance
in Ireland. Whilst overall state legal costs were available,
details of individual cases were not, whether that be due to
the nature of many medicolegal cases culminating in set-
tlements, or the fact that such cases were currently active.

The recent publication in February 2023 of the UK’s
NHS GIRFT CES pathway [35] is a promising development
in the screening for CES for British- or UK-based clinicians.
This, the most recently published guidance reviewed in this
study, incorporates a stepwise format, detailing the standards
of care from primary presentation through to post-operative
care. In particular, the ‘click-through’ interactive manner

@ Springer

of the pathway is innovative, with hyperlinks included to
helpful resources, including MRI safety checks, a neuro-
genic bowel function guideline and support information and
groups for CES patients. Bearing in mind the topic of litiga-
tion in the case of less favourable CES patient outcomes, the
inclusion of a safety netting guide, alongside advice regard-
ing consenting, is another welcome addition in the GIRFT
screening pathway. It should also be noted also that previous
updates to both the BASS/SBNS and NICE guidelines, after
consultation with the Medical Protection Society (MPS),
have lowered the bar for investigation by MRI, indicating
an ongoing international trend towards more comprehensive
screening, and a growing awareness of the potential damage
caused by its absence.

Conclusion

Overall, the authors feel we met the objectives that were set
out at the onset of this project. We managed to collate and
compare a broad range of guidelines and sources of guid-
ance from several reputable international sources. We ana-
lysed the offered guidance and contrasted them with what
information was available in recent and relevant literature.
In addition, we believe this review has highlighted the dearth
of support for clinicians in Ireland relating to the detection
of CES and the need for further review and implementation
of a structured clinical guidance.

On review, there is a notable lack of guidance for cli-
nicians in screening for the symptoms of CES in Ireland.
Whilst MRI scanner availability and access to surgical
treatment may be time-limiting factors in treatment of CES,
delays in diagnoses or misdiagnoses due to the absence of a
suitable screening tool should be avoided. It is clear from our
review that the fallout, whether it be patient morbidity, legal
procession, or financial loss, from missed or misdiagnosis of
CES cases is enormous and with proper standardised precau-
tions, could be lessened.

The recent publication of the GIRFT pathway in the UK is a
promising development and one that we should consider when
formulating further guidance. Our recommendation is that any
guidance drafted should incorporate a similar step-through
authorised pathway, with prescriptive advice focusing on early
symptoms of CES, advice towards clinical examination, con-
sistent documentation and a low threshold for emergency MRI
scanning. Where urgent and out-of-hours MRI scanning is not
available, contingency standard operating procedures should
be in place for immediate transfer for emergency scanning.
Similar procedural planning should be in place to cater for
prompt surgical intervention where warranted.

In conclusion, it is the authors’ opinion that national consen-
sus on thorough screening and prompt investigation for CES is
necessary, and the formulation of a comprehensive new CES
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screening pathway for clinicians in Ireland would be a welcome
addition to what is currently available and would enhance the
overall quality of healthcare surrounding this condition.
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