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Abstract

Introduction: Cauda equina syndrome (CES) has significant
medical, social, and legal consequences. Understanding the
number of people presenting with CES and their demo-
graphic features is essential for planning healthcare services
to ensure timely and appropriate management. We aimed to
establish the incidence of CES in a single country and stratify
incidence by age, gender, and socioeconomic status. As no
consensus clinical definition of CES exists, we compared in-
cidence using different diagnostic criteria. Methods: All pa-
tients presenting with radiological compression of the cau-
da equina due to degenerative disc disease and clinical CES
requiring emergency surgical decompression during a
1-year period were identified at all centres performing emer-
gency spinal surgery across Scotland. Initial patient identifi-
cation occurred during the emergency hospital admission,
and case ascertainment was checked using ICD-10 diagnos-

tic coding. Clinical information was reviewed, and incidence
rates for all demographic and clinical groups were calculat-
ed. Results: We identified 149 patients with CES in 1 year
from a total population of 5.4 million, giving a crude inci-
dence of 2.7 (95% Cl: 2.3-3.2) per 100,000 per year. CES oc-
curred more commonly in females and in the 30-49 years
age range, with an incidence per year of 7.2 (95% Cl: 4.7-
10.6) per 100,000 females age 30-39. There was no associa-
tion between CES and socioeconomic status. CES requiring
catheterization had an incidence of 1.1 (95% Cl: 0.8-1.5) per
100,000 adults per year. The use of ICD-10 codes alone to
identify cases gave much higher incidence rates, but was in-
accurate, with 55% (117/211) of patients with a new ICD-10

UCES Study Collaborators: Peter Bodkin, Aberdeen Royal Infirmary,
Aberdeen; Simon Clark, The Walton Centre, Liverpool; Robin Gordon,
Royal Victoria Hospital, Belfast; Kismet Hossain-lbrahim, Ninewells
Hospital, Dundee; Odhran Murray, Queen Elizabeth University Hos-
pital, Glasgow; Holly Roy, Derriford Hospital, Plymouth; Philip Sell,
University Hospitals of Leicester NHS Trust, Leicester; Nisaharan Sri-
kandarajah, The Walton Centre, Liverpool; Martin Wilby, The Walton
Centre, Liverpool.

Karger@karger.com © 2022 The Author(s).
www.karger.com/ned Published by S. Karger AG, Basel
\'l This is an Open Access article licensed under the Creative Commons
K p— Attribution-NonCommercial-4.0 International License (CC BY-NC)
a rg ers (http://www.karger.com/Services/OpenAccessLicense), applicable to

the online version of the article only. Usage and distribution for com-

B OPEN ACCESS mercial purposes requires written permission.

Correspondence to:
Julie Woodfield, julie.woodfield @ ed.ac.uk



code for CES found not to have CES on clinical notes review.
Conclusion: CES occurred more commonly in females and in
those between 30 and 49 years and had no association with
socioeconomic status. The incidence of CES in Scotland is at
least four times higher than previous European estimates of
0.3-0.6 per 100,000 population per year. Incidence varies
with clinical diagnostic criteria. To enable comparison of
rates of CES across populations, we recommend using stan-
dardized clinical and radiological criteria and standardiza-

tion for population structure. ©2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

Compression of the cauda equina can cause a neuro-
logical syndrome including back pain, leg pain, lower
limb weakness or numbness, perianal or perineal sensory
changes, or bladder, bowel, or sexual dysfunction [1].
There are no agreed clinical diagnostic criteria for cauda
equina syndrome (CES) [1], and some clinical features,
such as back pain and urinary dysfunction, are prevalent
in the population [2-4]. This leads to a low rate of diag-
nosis of cauda equina compression on magnetic reso-
nance imaging (MRI) when CES is suspected [5-7]. As
CES can have debilitating medical, psychosocial, and le-
gal consequences, a timely diagnosis is important [7-10].
Lifestyle and population factors may affect rates of spinal
degenerative disease [11], but healthcare service availabil-
ity and medicolegal climates can also affect frequencies of
diagnoses for poorly defined conditions such as CES [12,
13]. Establishing the incidence of CES according to de-
fined criteria and across different population groups
would aid healthcare service design to facilitate the best
possible patient pathways and outcomes.

We aimed to establish the contemporary incidence of
CES due to degenerative lumbar disc disease in Scotland
along with any associations with age, sex, or socioeco-
nomic status. We explored the effect of different diagnos-
tic criteria and case ascertainment methods to facilitate
comparison across studies and populations.

Materials and Methods

Patient Identification

We identified patients with a new diagnosis of CES in Scotland
between June 1, 2018, and May 31, 2019. Patient identification was
undertaken during the Understanding Cauda Equina Syndrome
(UCES) study [14], registered at ISRCTN (ISRCTN16828522).
This was a prospective observational study of CES. A favourable
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ethical opinion for the UCES study was given by the South East
Scotland Research Ethics Committee in April 2018 (18/SS/0047).
All hospitals in Scotland undertaking urgent spinal surgery par-
ticipated, covering the whole population of Scotland.

Initial patient identification was through screening of acute re-
ferrals, admissions, and surgical cases by local clinicians. To ensure
complete case ascertainment, all patients with a new ICD-10 code
of G83.4 CES during the study dates were also identified from local
hospital records, and all case notes were reviewed.

Public Health Scotland also confirmed there were 388 people
with a new ICD-10 code G83.4 cauda equina syndrome (from the
SMRO1 General Acute Inpatient and Day Case Dataset) in Scot-
land during the study period (Freedom of Information Request
Reference 2021-000872). Case notes for those admitted to a hospi-
tal in Scotland without spinal services were not reviewed as the
data were provided anonymously. As there was no provision for
emergency lumbar spine decompression in Scotland other than
admission to one of the participating hospitals, none of those iden-
tified from the SMRO1 dataset who were not also identified through
the participating hospitals underwent surgical decompression for
CES and met the inclusion criteria for the study.

Inclusion Criteria

Inclusion criteria were:

o Atleast 18 years old;

o Structural compression of the cauda equina due to a prolapsed
intervertebral disc or a combination of disc prolapse and de-
generative changes of the facet joints and/or posterior ligamen-
tous complex;

« Backand/or leg pain associated with any of: altered perianal or
perineal sensation; bladder dysfunction; bowel dysfunction;
sexual dysfunction; or bilateral sciatica;

o offered surgical decompression for CES.

We excluded patients with nondegenerative causes of cauda
equina compression (fracture, infection, tumour). All degenera-
tive causes of canal compression or stenosis, including combina-
tions of disc prolapse with facet joint arthritis or hypertrophic lig-
amentous changes were included. Patients with unilateral lower
limb symptoms or neurological deficit (e.g., foot drop) were ex-
cluded unless they also met the inclusion criteria (e.g., foot drop
plus urinary retention). All imaging was reviewed by two research-
ers in addition to the reporting radiologist to verify radiological
cauda equina compression and the cause of compression.

Clinical Data Collection

Age, sex, and clinical details were extracted from the UCES study
database [14]. The Scottish Index of Multiple Deprivation (SIMD)
version 2, 2020 was used to divide participants into quintiles from
quintile 1 (most deprived) to quintile 5 (least deprived) [15].

Population Statistics

Validated point population estimates for Scotland for June 30,
2018, by age and gender were sourced from National Records of
Scotland [16].

Data Analysis

Population data were divided into 10 years age bands, a study
inclusion age band (18 years or over), and a working age popula-
tion (18-64 years). We included those aged 18-64 years in our
definition of a working age population rather than using the Scot-
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I Emergency Admission: 136 I

I ICD-10 Code (whole of Scotland): 388 I

: Admission at hospital without spinal surgery: 177 I

I Admission at hospital with spinal surgery: 211 I

——

Eligible: 94
Already enrolled: 74

Not eligible: 117
Clinical CES without radiological compression: 6
Radiological compression without clinical CES: 28

Added to study: 20

| included in UCES Study Database: 156 |

Previous diagnosis of CES unrelated to current admission: 5
No clinical CES / radiological compression / previous CES: 50
Not admitted to spinal surgery centre: 28

Exclusions:
Non-degenerative cause: 6
Tumour: 2

I Total CES Cases due to degenerative disc disease: 149 I

Infection: 2
Haematoma: 1
Fracture: 1
No clinical CES symptoms: 1

Fig. 1. Flow diagram of patient identification. Initial patient iden-
tification was by the local clinical team during the emergency ad-
mission with CES. Case ascertainment was checked using diagnos-
tic coding data for the study period for the ICD-10 code G83.4
Cauda Equina Syndrome. Additional eligible patients were added
to the study database. ICD-10 coding for CES for the whole of Scot-
land was also sourced. Clinical notes were reviewed for all the 211
patients admitted at hospitals with spinal surgery but could not be
reviewed for those admitted at hospitals without spinal surgery. As
hospital sites with spinal surgery also have other specialties, it was
possible that patients admitted at the hospital were not admitted
to the spinal surgery centre. Notes were reviewed for the 28 pa-
tients admitted at the hospital site but not admitted to the spinal

tish government definition of working age of 16-64 years [16] as
the UCES study included only those aged 18 years or over [14]. We
included urinary retention requiring catheterization as a clinical
diagnostic category for comparison to previous studies describing
CES with retention [4]. We included those with a catheter inserted
at any time point prior to operation. We also analysed a clinical
category including those with either a catheter or a post-void re-
sidual volume of more than 200 mL as studies suggest that a post-
void residual volume of more than 200 mL is a marker of urinary
dysfunction when investigating those with CES [17]. Data analysis
was carried out in R version 4.1.1 (2021). Incidence rates per
100,000 population per year and 95% confidence intervals (Cls)
were calculated using the Poisson distribution and exact method
as implemented in the epiR package using the method “inc.rate”
and “exact.”

Results

One hundred and forty-nine patients with CES due to
degenerative disc disease were identified in Scotland in
the 1-year period. Identification methods and reasons for
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surgery centre. None had clinical CES and radiological compres-
sion of the cauda equina. Patients with causes of CES other than
degenerative spine disease were excluded from this study but were
initially included in the UCES database. Patients without clinical
signs and symptoms of CES or without radiological cauda equina
compression were excluded. One patient erroneously included in
the UCES database did not have clinical CES and was not included
in this study. Clinical CES was defined as back and or leg pain and
any of: altered perianal or perineal sensation; bladder dysfunction;
bowel dysfunction; sexual dysfunction; or bilateral sciatica. (CES:
cauda equina syndrome; UCES: Understanding Cauda Equina
Syndrome Study).

exclusion are shown in Figure 1. In the total Scottish pop-
ulation of 5.4 million, the crude incidence of CES was 2.7
(95% CI: 2.3-3.2) per 100,000 population per year. In the
working age population of Scotland (18-64 years), the in-
cidence of CES was 4.0 (95% CI: 3.3-4.7) per 100,000 pop-
ulation per year (see Table 1).

Eighty-one (54%) of patients with CES were female.
The median age was 42 years with a range of 20-81
years. Age and gender distribution are shown in Figure
2. CES occurred more frequently between the ages of
30-49 years. After correction for the age and gender
structure of the Scottish population, CES still occurred
at higher rates in females and in the 30- to 49-year-old
age groups (see Table 1). Females between 30 and 39
years had the highest incidence of CES at 7.2 (95% CI:
4.7-10.6) per 100,000 population per year. Incidence
rates of CES were similar across the five SIMD catego-
ries with the least and most deprived groups equally af-
fected (see Fig. 3).

Woodfield et al.



Table 1. Incidence rates for CES in Scotland

Total Female Male
population patients incidence population patients incidence population  patients incidence
(per year) (95% Cl) (peryear) (95% Cl) (peryear)  (95% Cl)
Age groups
0-17 1,028,798 - - 501,941 - - 526,857 - -
18-19 121,507 0 0(0-3.0) 59,268 0 0(0-6.2) 62,239 0 0(0-5.9)
20-29 732,964 13 1.8(0.9-3.0) 36,5145 10 2.7 (1.3-5.0) 367,819 3 0.8 (0.2-2.4)
30-39 709,255 47 6.6 (4.9-8.8) 360,565 26 7.2(4.7-10.6) 348,690 21 6.0 (3.7-9.2)
40-49 691,809 41 5.9 (4.3-8.0) 355,673 23 6.5 (4.1-9.7) 336,136 18 5.4 (3.2-8.5)
50-59 791,347 21 2.7 (1.6-4.1) 407,426 9 2.2(1.0-4.2) 383,921 12 3.1(1.6-5.5)
60-69 636,719 17 2.7 (1.6-4.3) 328,462 8 24(1.1-4.8) 308,257 9 2.9(1.3-5.5)
70-79 462,067 7 1.5(0.6-3.1) 248,671 2 0.8(0.1-2.9) 213,396 5 2.3(0.8-5.5)
80+ 263,634 3 1.1(0.2-3.3) 162,198 3 1.8 (0.4-5.4) 101,436 0 0(0.0-3.6)
Combined age groups
Working age (18-64) 3,383,188 134 4.0(3.3-4.7) 1,721,140 73 4.2 (3.3-5.3) 1,662,048 61 3.6(2.8-4.7)
Adults (18+) 4,409,302 149 3.4(2.9-4.0) 2,287,408 81 3.6 (2.8-4.4) 2,121,894 68 3.2(2.5-4.1)
Whole population (0+) 5,438,100 149 2.7 (2.3-3.2) 2,789,349 81 2.9(2.3-3.6) 2,648,751 68 2.6 (2.0-3.3)

Incidence is calculated per 100,000 population per year. 95% Cls are given in brackets. Incidence is not calculated for those under 18 years as children were
not included in the study. The total population of Scotland, including children, is included in the whole population estimate. Working age is defined as 18-64
years and adults as 18 years and over. CES was defined as radiological compression of the cauda equina with back and/or leg pain associated with any of: altered
perianal or perineal sensation, bladder dysfunction; bowel dysfunction; sexual dysfunction; or bilateral sciatica.

The effect of narrowing the clinical diagnostic criteria is
shown in Table 2. Only 1 patient had bilateral radiculopathy
without bladder, bowel, or sexual dysfunction or perianal or
perineal sensory changes. A catheter was inserted at any
time preoperatively for urinary retention in 50/149 (34%).
Bladder scanning was carried out in 67/99 (68%) of those
not catheterized. Six of these had no post-void residual vol-
ume documented, and 14/61 (23%) had a post-void residu-
al volume of more than 200 mL, giving 64 patients with ei-
ther a catheter inserted or a post-void residual volume of
more than 200 mL. Of the 50 patients with a catheter in-
serted, 25 had documentation of whether they could feel the
catheter. 14/25 (56%) could feel the catheter in the bladder
and 11/25 (44%) could not feel the catheter. All patients with
CES underwent emergency decompressive surgery. This
was carried out within a day of admission in 141/149 (95%).

The effect of patient identification method on the cal-
culated incidence of CES is shown in Table 2. Six of the
136 patients initially identified from the emergency ad-
mission had causes of CES other than degenerative dis-
ease or were entered into the database but did not have
clinical or radiological CES. Therefore, of the 149 final
included patients, 130 (87%) were identified by local cli-
nicians during their emergency admission (see Fig. 1).

Across Scotland, there were a total of 388 people with
a new ICD-10 code for CES assigned during the study

Incidence of CES

period (see Fig. 1). Wereviewed case notes for the 211/388
(54%) admitted to a hospital with facilities for emergen-
cy spinal surgery. Those who were not admitted to a hos-
pital with facilities for spinal surgery did not have a final
clinical diagnosis of CES requiring surgical decompres-
sion as otherwise they would have been transferred to a
hospital with facilities for emergency spinal surgery.
Each patient was counted only once during the study pe-
riod, even if admitted to multiple hospitals so those
transferred to a hospital with spinal surgery from a hos-
pital without spinal surgery were included in the num-
bers of those admitted at a hospital with spinal surgery
facilities.

Of the 211 with a new ICD-10 code of CES who were
admitted to a hospital with facilities for emergency spinal
surgery, 118 (56%) did not have a final diagnosis of CES
due to degenerative disease (see Fig. 1). One patient iden-
tified via ICD-10 coding had CES due to an infective
cause, and the other 117 did not have clinical and radio-
logical CES (see Fig. 1). If ICD-10 coding without case
note review was used to identify those with CES in Scot-
land, 295/388 (76%) patients without clinical CES and ra-
diological compression of the cauda equina due to degen-
erative disease would have been identified. Using ICD-10
coding followed by case notes review identified only 93 of
the final 149 patients with CES.
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Fig. 3. Incidence of CES by socioeconomic 11
status. Patients are divided into the quin-
tiles of the Scottish Index of Multiple De-
privation (SIMD) where the most deprived
fall into quintile one and the least deprived 0-
into quintile five. Incidence is presented as |
a point estimate per 100,000 population per 1 2 3
year, with error bars representing 95% con- SIMD
fidence intervals.
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Table 2. Incidence of CES using different diagnostic criteria

Diagnostic criteria Patients Incidence
(per year) (95% Cl)
Radiological compression of the cauda equina due to degenerative disc disease, identified from emergency admission or ICD-10 code, plus
Visceral symptoms or perianal sensory loss or bilateral radiculopathy 149 3.4 (2.9-4.0)
Visceral symptoms or perianal sensory loss 148 3.4(2.8-3.9)
Urinary retention - catheterized or >200 mL post-void residual 64 1.5(1.1-1.9)
Urinary retention - catheterized 50 1.1 (0.8-1.5)
New ICD-10 Code G83.4 CES applied during hospital admission between study dates plus
Admitted to any hospital in Scotland - no clinical review 388 8.8(7.9-9.7)
Admitted to hospital in Scotland with emergency spinal surgery - no clinical review 211 4.8 (4.2-5.5)
Admitted to hospital in Scotland with emergency spinal surgery, has radiological compression of the cauda equina dueto 93 2.1(1.7-2.6)

degenerative disc disease, plus visceral symptoms or saddle sensory loss or bilateral radiculopathy

Incidenceis calculated per 100,000 adults (over 18 years) population per year with 95% confidence intervals (Cls). The Scottish adult population was 4,409,302.
Visceral symptoms include any new bladder, bowel, or sexual function disturbance. Perianal sensory loss includes reported unilateral or bilateral altered sensation
orloss of sensation in the perianal or perineal regions or unilateral or bilateral loss of or altered light touch or pinprick sensation testing in the perianal or perineal
regions. Post-void residual was measured using an ultrasound bladder scanner after voiding with the instruction to completely empty the bladder. Patients with
unilateral radiculopathy only were not included in any of the categories. Catheterization includes those catheterized at any time point prior to decompression

surgery.

Discussion

The crude incidence of CES in Scotland was 2.7 (95%
CI: 2.3-3.2) per 100,000 population per year. CES oc-
curred more frequently in those 30-49 years old, and in
women, with an incidence of 7.2 (95% CI: 4.7-10.6) per
100,000 women aged 30-39 years per year. The incidence
of CES was similar across socioeconomic groups. CES
with urinary retention requiring catheterization preop-
eratively occurred in 1.1 (95% CI: 0.8-1.5) per 100,000
adult population per year.

Previous studies have reported incidence rates of CES
ranging from 0.3 to 7.0 per 100,000 population per year
[18]. Hurme et al. [19] investigated patients undergoing
lumbar disc operations between 1975 and 1979 in Finland
and found a rate of 0.48 per 100,000 population per year
but did not define CES, so we cannot assess whether di-
agnostic criteria impacted on the lower incidence. Podnar
[20] identified CES cases admitted to national rehabilita-
tion centres in Slovenia and used a combination of clini-
cal history, examination, neurophysiological findings,
and radiological findings to make a diagnosis of CES with
an incidence rate of 0.34 per 100,000 population per year.
Only one patient in our cohort was admitted to a reha-
bilitation facility post-operatively, which may be due to
different health service arrangements, earlier manage-
ment, or less severe preoperative symptoms. Identifying
acute presentations rather than rehabilitation admissions
may explain our higher incidence.

Incidence of CES

Reito et al. [4] initially used ICD coding, and then
notes review to identify those with CES presenting to an
Emergency Department in Finland and found an inci-
dence of 0.6 per 100,000 adult population per year. Pa-
tients were divided into CES-R (with retention) and CES-
I (incomplete) [4]. Our rate of CES with urinary retention
is higher (1.1 per 100,000 adults per year) than that found
by Reito et al. [4] with CES-R (0.3 per 100,000 adults per
year). Our higher incidence cannot therefore be due sole-
ly to a greater number of patients with less severe symp-
toms. Using the identification method used by Reito et al.
[4], we found a higher overall incidence (2.1 per 100,000
adults per year, see Table 2), so our higher incidence can-
not also be fully explained by study methodology.

All three of these studies identified few patients with
CES (111in 5years [19]; 67 in 8 years [20]; 4 in 3 years [4])
in relatively small populations, which may lead to impre-
cise estimates with wide CIs. Conversely, Schoenfeld et al.
identified an incidence of 7 per 100,000 population per
year using ICD codes to identify cases in a database of
serving American military personnel covering more than
13 million person-years [21]. A higher incidence was
found in females and those over the age of 30 compared
to under 30 years, which matches our findings of the
highest rates in those aged 30-49 years [21]. Schoenfeld
and Bader [21] found a higher incidence in those of more
senior military rank, which may represent higher socio-
economic status. However, we did not identify any asso-
ciation with socioeconomic status, and it is possible that
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the association of seniority with age of 30-40 years may
explain Schoenfeld et al.’s findings.

Using ICD codes alone significantly overestimated
the incidence of CES in Scotland. We excluded over half
(117/211; 55%) of those with an ICD code for CES. We
purposely excluded those with CES due to fractures, in-
fection, or tumours and those who did not undergo sur-
gery. We did not identify any patients with CES who did
not undergo surgery and there were very few cases due
to causes other than degenerative disease (see Fig. 1), so
it is unlikely the large number with the CES ICD-10
code is due to these cases. Although some identified by
ICD coding had a large disc prolapse without any clini-
cal symptoms of CES or were admitted as suspected
CES but subsequently found not to have cauda equina
compression, in many cases it was unclear from clinical
notes review why the CES code had been applied. Cod-
ing may be more accurate in the USA, where income
may be reliant on coding, unlike in the Scottish health-
care system, where coding is often performed by ad-
ministrative staff and does not always have funding im-
plications.

Along with differences in case identification methods,
diagnostic criteria, and population structures, the higher
incidence of CES in Scotland compared to other Euro-
pean countries, and lower incidence than in the USA
could also reflect the healthcare system, imaging avail-
ability, and medicolegal environment. There are no spe-
cific data available for NHS Scotland, but CES accounted
for £68 million (approximately $94 million) in NHS En-
gland medicolegal claims between 2013 and 2016, and the
majority of claims were for delay or failure in diagnosis
or treatment [9]. Since our study, the diagnosis and treat-
ment of CES in NHS England have been highlighted as
areas of clinical risk [22], with MRI access, particularly
out of hours, described as inadequate [13, 23]. NHS pro-
vision and the medicolegal climate are similar in NHS
Scotland and England. Increased litigation in spine sur-
gery is associated with an increase in defensive medicine
in the USA with increased length of stay, investigation,
and hospital charges [24]. Spinal conditions associated
with litigation may be less prevalent in countries with
lower rates of litigation [12]. In Edinburgh, Scotland, the
rate of cauda equina compression on MRI undertaken for
suspected CES dropped from 22% in 2007 [5] to 7% in
2019 [25], suggesting either improved access to MRI or a
decreasing threshold for imaging for suspected CES. The
higher incidence of CES in Scotland compared to other
European countries may reflect a lower threshold for di-
agnosing and operating on patients with CES. As clinical
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features in the previous studies of incidence are poorly
described, this is difficult to confirm.

The strength of our study lies in complete population
capture and complete clinical review. All hospitals under-
taking emergency spinal surgery in Scotland provided
prospective case identification and detailed clinical data.
There are no other options for emergency spinal surgery
in Scotland other than admission to the hospitals includ-
ed in our study. No patients presenting would have been
refused treatment, and it is uncommon for patients to
seek healthcare outside of Scotland in an emergency situ-
ation. It is possible that some diagnoses of CES were
missed during the study period, but it is more likely if
symptoms persisted or progressed that diagnosis was de-
layed rather than not made at all. More precise incidence
tigures could be calculated using a larger population than
the 5.4 million Scottish population or a longer study pe-
riod. Due to the intensity of participant identification and
clinical data entry at each site, the study was only run for
one year. In the future, national clinical registries could
be used to collect this data. Although the UCES study cov-
ered the whole of the UK, we did not have complete pop-
ulation coverage in the rest of the UK and therefore re-
stricted this demographic analysis to the Scottish popula-
tion.

Conclusion

In conclusion, the crude incidence of CESin2018/2019
in the 5.4 million Scottish population was 2.7 (95% CI:
2.3-3.2) per 100,000 per year. The 95% CI for the inci-
dence of CES was between 3.2 and 10.6 per 100,000 per
year for those between 30 and 49 years old, but less than
5 per 100,000 per year outside this age range. The inci-
dence of CES in Scotland is more than four times higher
than previously reported European incidence rates. The
incidence of CES depends on the diagnostic criteria used,
identification methods, and the demographics of the un-
derlying population, and these should be stated when de-
scribing the incidence of CES.
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