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ABSTRACT
Objective: Cauda equina syndrome (CES) is a feared complication of lumbar disc herniation. It is
generally accepted that CES requires decompression within 6 hours of symptom onset, but this time
goal is rarely met, and the relative benefit of delayed decompression on functional status and qual-
ity of life (QOL) remains unknown. The study objective was to describe the functional status and
quality of life outcomes for patients who undergo delayed surgical decompression for CES.
Methods: Patients with CES who underwent decompression of a herniated lumbar disc during a
10-year period were assessed at hospital discharge and at least 4 months after the procedure.
Evaluation of functional outcomes was based on a previously validated scale and QOL outcomes
on the Medical Outcomes Study 36-item Short-Form Health Survey (SF-36) questionnaire.
Results: During the study period, 1100 patients with herniated discs were identified, and 14 un-
derwent surgical decompression for CES. All 14 had had symptoms for more than 38 hours before
surgery. Ten patients were available for long-term follow-up. There was a strong correlation be-
tween long CES symptom duration and poor functional outcome: of 8 patients with symptoms for
less than 10 days before decompression (range, 1.6–7.5 d), all had good functional outcomes. The
2 patients with more prolonged symptoms (10.6 and 14.2 d) had poor outcomes. SF-36 scores
demonstrated declines in physical roles (p = 0.03), social function (p = 0.03) and increased pain (p
= 0.003) compared with population norms. Correlation between SF-36 domain scores and CES
symptom duration failed to achieve statistical significance, perhaps because of small sample size.
Conclusions: Patients who undergo delayed decompression for CES have increased pain and im-
paired social and physical function. Longer delays correlate with worse functional outcomes. Be-
yond 24 hours, decompression delay may be associated with a poorer quality of life but, because
of the rarity of CES, the sample size in this study was too small to provide definitive conclusions.
Since no patients underwent surgery within 38.4 hours of symptoms, it is not possible to comment
on the importance of emergent decompression in early presenters.

RÉSUMÉ
Objectif : Le syndrome de la queue de cheval (SQC) est une complication redoutée de l’hernie dis-
cale lombaire. Il est généralement reconnu que ce syndrome nécessite une décompression dans les
six heures suivant l’apparition des symptômes, mais ce délai-cible est rarement respecté et les bi-
enfaits relatifs d’une décompression retardée du point de vue fonctionnel et de la qualité de vie
demeurent inconnus. L’objectif de cette étude était de décrire le devenir de patients soumis à une
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Introduction

Cauda equina syndrome (CES) is a rare but serious condi-
tion occurring in approximately 1% to 3% of patients with
herniated lumbar discs. Symptoms include dull, aching,
low back pain, generally radiating in a sciatic distribution,
with associated paresthesias, areflexic paralysis, and bowel
or bladder dysfunction due to spinal nerve root compres-
sion.1 CES represents a true surgical emergency mandating
urgent decompression.2 It is generally accepted that
surgery should be performed within 6 hours of symptom
onset in order to minimize neurologic deficit;3 however,
this is seldom achieved. To our knowledge, no study has
yet evaluated long-term clinical outcomes following surgi-
cal decompression for CES, and the correlation of patient
outcome with the timing of decompression remains contro-
versial.1,4–11

Our objective was to describe functional and quality of
life outcomes for patients who underwent delayed surgical
decompression for CES. Our hypothesis was that patients
with delayed decompression of CES would exhibit signifi-
cantly worse functional outcomes and quality of life scores
than age- and gender-matched norms.

Methods

Setting and patients
This study was carried out at the Hamilton Health Sciences
Corporation–General Hospital, a university-affiliated
teaching hospital in Hamilton, Ont. Patients were eligible
for inclusion if they had a clinical presentation compatible
with CES, a herniated lumbar disc, and subsequent surgi-
cal decompression.

Data collection
We searched our hospital’s health records database to
identify all patients treated for a herniated lumbar disc
during a 10-year period from 1985 to 1995. Trained ab-
stractors (JB, MB) then reviewed a hard copy of patient
charts to identify patients who had lumbar disc herniation
and underwent laminectomy for symptoms of CES. For a
patient to qualify as having CES, his or her chart required
documentation of the following 3 elements: low back pain
with sciatic radiation; paresthesias and signs of areflexic
paralysis; and bowel or bladder dysfunction. Disc hernia-
tion and levels of involvement were confirmed by mag-
netic resonance imaging (MRI) or computed tomography

décompression retardée pour un SQC quant à leur état fonctionnel et à leur qualité de vie.
Méthodes : Des patients atteints d’un SQC ayant subi une décompression d’une hernie discale lom-
baire au cours d’une période de dix ans furent évalués au moment de recevoir leur congé de l’hôpi-
tal et au moins quatre mois après l’intervention. L’évaluation des résultats quant à l’état fonction-
nel était basée sur une échelle validée auparavant et celle des résultats quant à la qualité de vie
était basée sur le questionnaire Medical Outcomes Study 36-item Short-Term Health Survey (SF-36).
Résultats : Au cours de la période d’étude, 1 100 patients souffrant d’une hernie discale furent
identifiés et 14 d’entre eux subirent une décompression chirurgicale pour un SQC. Les 14 patients
présentaient leurs symptômes depuis plus de 38 heures avant la chirurgie. Dix patients étaient
disponibles pour un suivi à long terme. Il y avait une forte corrélation entre la durée des symp-
tômes du SQC et un mauvais résultat quant à l’état fonctionnel : parmi huit patients ayant eu des
symptômes pendant moins de dix jours avant la décompression (éventail, 1,6–7,5 jours), tous eu-
rent un résultat satisfaisant. Les deux patients dont les symptômes duraient depuis plus longtemps
(entre 10,6 et 14,2 jours) eurent de mauvais résultats. Les scores du questionnaire SF-36 démon-
traient une diminution des capacités physiques (p = 0,03), des fonctions sociales (p = 0,03) et une
augmentation de la douleur (p = 0,03) par rapport à des sujets normaux. La corrélation entre les
scores du questionnaire SF-36 et la durée des symptômes du SQC n’atteignit pas un niveau statis-
tiquement significatif, peut-être en raison de la petite taille de l’échantillon.
Conclusions : Les patients qui reçoivent une décompression retardée pour un SQC ressentent une
plus grande douleur et voient leur fonctionnement physique et social se détériorer. Des délais
plus longs sont associés à des résultats encore plus négatifs du point de vue fonctionnel. Après 24
heures, le retard pour la décompression peut être associé à une moins bonne qualité de vie, mais
en raison de la rareté de ce syndrome, la taille de l’échantillon pour cette étude était trop petit
pour arriver à des conclusions définitives. Comme aucun patient ne fut soumis à la chirurgie dans
les 38,4 heures suivant l’apparition de ses symptômes, il est impossible de commenter sur l’impor-
tance d’une décompression d’urgence chez les patients vus peu de temps après l’apparition de
leurs symptômes.
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(CT). Data were gathered in standardized fashion and
recorded on specific study forms.

Clinical stratification
On the basis of their clinical presentation, the patients were
assigned to groups, as defined by Tandon and Sankaran.12

Group I patients had a sudden onset of CES with no prior low
back complaints; Group II patients had recurrent previous
episodes of low back pain or sciatica and an index episode of
CES; and Group III patients presented with low back pain and
bilateral sciatica that gradually progressed to CES.12

Follow-up and functional outcomes
Functional outcomes were evaluated at the time of dis-
charge from hospital and at least 4 months after surgery by
an assessor blinded to surgical delay category. Based on
the strategy proposed by Epstein and Hood,13 the outcome
assessor allocated patients into one of 4 outcome groups.
Group 1 (poor outcome) patients experienced no improve-
ment in neurologic function or had an increased deficit that
required medication (including opioids) for chronic pain.
Group 2 (fair outcome) patients demonstrated mild neuro-
logic improvement with moderate residual pain, and re-
quired consistent medication for pain. Group 3 (good out-
come) patients demonstrated moderate neurologic
improvement with a mild residual deficit and minimal
medication use for pain. Group 4 (excellent outcome) pa-
tients demonstrated complete resolution of their baseline
neurologic deficit(s) and required no medication. These
outcomes were evaluated at the time of discharge from
hospital and on the individual’s last postoperative follow-
up visit.

Health-related quality of life
At the time of the follow-up visit, patients were also asked

to complete the Medical Outcomes Study (MOS) 36-item
Short-Form Health Survey (SF-36) QOL questionnaire.
The SF-36 has been used in surgical outcome studies and
validated in spine surgery populations.5,13–16 Its 8 domains
are: physical function, social function, role physical, role
emotional, mental health, energy, bodily pain and general
health, which can be converted to a score from 0% to
100%.10,11 To enhance understanding and optimize item re-
sponse rate, the SF-36 was self-administered in the pres-
ence of a blinded interviewer.

SF-36 scores were tabulated and compared with estab-
lished population norms by subtracting expected score
(age- and gender-matched normative data) from the pa-
tient’s actual score to calculate a difference score. For ex-
ample, patient 1, a 41-year-old male, reported a physical
function score of 35, but the normative score for a 41-year-
old North American male is 91.39; therefore, the differ-
ence score is –56.39 (Table 1). A difference score of zero
indicates a perfect match with the normative data, a differ-
ence score below zero indicates that the patient’s reported
SF-36 domain is worse than the average North American,
and a score greater than zero indicates that the patient per-
ceives themselves as having better than average QOL in
the specified SF-36 domain.

Statistics
The statistical significance of observed differences be-
tween actual and expected SF-36 domain scores was deter-
mined using a two-tailed Student’s t-test. Correlation be-
tween surgical outcome category and surgical delay time
was determined using the Spearman correlation coeffi-
cient. Correlation between SF-36 patient scores and surgi-
cal delay was determined using the Pearson correlation co-
efficient. For all comparisons, a p value <0.05 was
considered statistically significant.
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Table 1. SF–36 quality of life scores: comparison to population norms

Function Role  Health

Patient
Symptom

duration, d Physical Social Physical Emotional Energy Pain Mental General

1   1.6  –56.39  –63.54  –89.76  –85.52 –25.50 –79.36 –24.98 –52.55
2   1.8     6.94   16.93   16.35   19.92  15.57 –13.85  18.68   25.75
3     3.75    –8.39  –13.54  –64.76   14.48  19.50 –38.36  –0.98   –2.55
4   4.8     8.50  –10.54  –10.58  –18.42  21.95   –2.18  –0.38   –6.16
5   5.0  –51.39  –63.54  –89.76  –85.52 –35.50 –48.36 –36.98 –35.55
6   5.2    –5.89  –29.66   15.28    –9.94 –22.80 –27.76 –25.37 –13.62
7   7.2     3.61   11.46   10.24    14.48    4.50    4.64   19.02   –5.55
8   7.5  –18.06     4.93    –8.65    19.92   10.57  –22.85   18.68     3.75
9 10.6  –69.12  –71.06  –86.73   –82.32  –53.04  –67.61  –60.45  –63.58
10 14.2    –4.12  –46.06  –61.73    17.68   11.96  –38.61    –0.45      0.20
Mean   6.2 –19.4 –26.4 –37.0 –19.5  –5.3 –33.4  –9.3 –15.0
p 0.06 0.03 0.03 0.20 0.55 0.003 0.30 0.12
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Results

During the 10-year study period, 1100 patients with herni-
ated lumbar discs were identified in the hospital health
records database. Of these, 14 (1.3%) met our inclusion
criteria, with clinical findings of CES and surgical decom-
pression of documented prolapsed disc. Table 2 shows that
the study cohort included 8 men and 6 women with a mean
age of 41.8 years (range from 25–69 yr). Mean time from
symptom onset to hospital presentation was 5.3 days
(range from 1–14 d), and time from presentation to surgery
was 0.85 days (range from 0.2–1.75 d). Average total dura-
tion of CES symptoms prior to decompression was 6.19
days (range from 1.6–14.3 d).

Functional outcomes
Table 2 shows that, at the time of hospital discharge, 9 pa-
tients were assessed as having good outcomes, whereas 1
was considered to have a fair outcome and 4 were assessed
as having poor outcomes. No outcomes were considered
excellent. At a mean follow-up time of 2.1 years after
surgery (range from 4–68 mo), 1 patient had died and 3
could not be reached, leaving 10 in the follow-up group,

including 6 men and 4 women. At this time, 1 patient from
the “poor” outcome group and 1 from the “fair” group had
moved into the “good” category, leaving a total of 8 pa-
tients with good outcomes and 2 with poor outcomes.
Again, no outcomes were considered excellent.

Clinical outcomes and surgical delay
All 8 patients with CES symptom durations between 1.6
and 7.5 days ultimately had good functional outcomes, al-
though the patient in this group with the longest symptom
duration (7.5 d) fell into the “poor” outcome group at the
time of hospital discharge. Both patients whose CES symp-
tom duration was over 10 days (10.6 and 14.2 d) prior to
decompression had poor outcomes at discharge and at fol-
low-up (Table 2). Consequently, there was a strong correla-
tion between CES symptom duration and poor functional
outcome, both at discharge (Spearman r = 0.83, p = 0.003)
and at long-term follow-up (r = 0.70, p = 0.025).

Quality of life
Table 1 shows that SF-36 scores in the follow-up group
demonstrated declines in all domains except mental health
and energy, although these declines only achieved statisti-
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Table 2. Patient demographics, clinical presentation and functional outcomes

Outcome group

Patient
Gender,

age
Duration
of CES, d Symptoms at presentation

At
discharge

At
follow-

up
Follow-
up, mo

1 M, 41 1.6 Unilateral sciatica, saddle anesthesia, urinary sphincter
incontinence, motor weakness

Good Good 4

2 F, 35 1.8 Unilateral sciatica, saddle anesthesia, urinary sphincter
incontinence, reflexes decreased

Good Good 67

3 M, 39 3.75 Bilateral sciatica, saddle anesthesia, urinary sphincter
incontinence, motor weakness, reflexes decreased

Good Good 4

4 M, 49 4.8 Saddle anesthesia, motor weakness, reflexes decreased Good Good 40
5 M, 42 5 Unilateral sciatica, saddle anesthesia, motor weakness Good Good 22
6 M, 69 5.2 Unilateral sciatica, saddle anesthesia, anal & urinary

sphincter incontinence, motor weakness
Fair Good 10

7 M, 42 7.2 Saddle anesthesia, anal & urinary sphincter incontinence Good Good 68
8 F, 37 7.5 Unilateral sciatica, saddle anesthesia, urinary sphincter

incontinence
Poor Good 12

9 F, 25 10.6 Unilateral sciatica, saddle anesthesia, anal & urinary
sphincter incontinence, motor weakness, reflexes
decreased

Poor Poor 11

10 F, 34 14.2 Saddle anesthesia, anal & urinary sphincter incontinence Poor Poor 14
11 M, 56 3 Bilateral sciatica, urinary sphincter incontinence, motor

weakness, reflexes decreased
Good Died n/a

12 F, 33 3 Unilateral sciatica, saddle anesthesia, urinary sphincter
incontinence, motor weakness, reflexes decreased

Good Lost n/a

13 M, 34 4.7 Bilateral sciatica, saddle anesthesia, urinary sphincter
incontinence, motor weakness, reflexes decreased

Good Lost n/a

14 F, 49 14.3 Bilateral sciatica, saddle anesthesia, anal & urinary
sphincter incontinence, motor weakness

Poor Lost n/a
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cal significance for role physical (p = 0.03), social function
(p = 0.03) and increased bodily pain (p = 0.003) when
compared to age- and gender-matched population norms.
Pearson correlation between any of the 8 SF-36 health
scales and CES symptom duration prior to decompression
failed to achieve statistical significance, perhaps due to the
small sample size.

Discussion

Cauda equina syndrome is an uncommon complication of
multiple extradural space-occupying lesions,17–20 most often
intervertebral disc protusions.2 Central lumbar rupture
causes compression of the sacral roots of the cauda equina
in 1% to15% of all herniations.3,14,21–24 Symptomatic disc
herniation is most common in patients between 30 and 50
years of age25 but, because fewer than 10% of herniated
discs occur above the L4–5 level, disc herniation resulting
in CES does not usually involve the spinal cord.26

Pathognomonic signs of CES include bowel and bladder
dysfunction (with retention or incontinence) and saddle
paraesthesia, but the classic presentation is uncommon;
therefore, acute onset of any of these signs warrants further
investigation. MRI is the preferred investigation because it
visually confirms the diagnosis and establishes the level of
disc protrusion.27 Discectomy is the treatment of choice,
but carries a failure rate of 10% to 20%.28,29

Even for seasoned clinicians, CES represents a diagnos-
tic challenge. Classic teaching is that time to decompres-
sive surgery is critical. This concept has been reinforced by
malpractice claims initiated against physicians in cases
where delay was associated with a poor outcome.14 Conse-
quently, great efforts are expended to triage patients with
CES to facilities where spinal surgery is performed. It is
generally accepted that surgery should be performed
within 6 hours of symptom onset;2,14,30,31 however, this goal
may be more academic than pragmatic, and 85% or more
of CES patients have symptoms exceeding 48 hours before
they receive decompression surgery.14 This finding was
confirmed in the present study.

There are relatively few published studies on CES and
most of these had small sample sizes.3,4,12,14,17,21–23,30,32–39 A re-
cent meta-analysis4 demonstrated improved outcomes
when CES patients were treated within 48 hours, but this
meta-analysis included only observational studies, thereby
limiting the strength of its conclusions.40,41

Using animal models of CES, Sayegh and colleagues2

found no differences in neurologic outcomes with early ver-
sus delayed intervention, but better recovery times for so-
matosensory evoked potentials (SEP). Although they dealt

with compression times of less than 60 minutes and noted
changes only in a surrogate marker (SEP), their conclusions
emphasized the importance of early decompression. Other
investigators1 found no difference in neurologic recovery,
histopathology or SEPs in a dog model of incomplete cauda
equina compression, regardless of whether decompression
occurred 1 hour or 1 week after onset of compression.1

In a retrospective review of 31 patients, Kostiuk and
coworkers3 found no correlation between neurologic recov-
ery and decompression delay over a range of hours to
weeks. Other investigations have reported similar
findings.21,32 Some investigators have found that the clinical
syndrome at time of presentation is of more prognostic sig-
nificance than time to decompression,12 and the results of
the present study support this conclusion.

In this study, although the numbers were small, only pa-
tients with longer than 10 days of symptoms prior to de-
compression had poor outcomes. All those with symptoms
up to 7.5 days in duration had good outcomes, which goes
against the traditional view that CES is a neurosurgical
emergency requiring treatment within 6 hours. Because no
patient with CES underwent surgery within 38.4 hours of
symptom onset, we cannot comment on the benefit or lack
of benefit of emergent decompression during this early
period. Other factors such as age, concomitant litigation
and workers’ compensation status are known to influence
recovery after back surgery.42,43 Because there were no such
patients in this study, we cannot assess the impact of these
factors.

QOL is a critical outcome measure, but the best way to
measure it is unclear.44–46 Lang and associates5 and Epstein
and Hood13 found that, after complex neurosurgery and lat-
eral lumbar disc surgery, surgeon-assessed outcomes corre-
lated poorly with SF-36 scores, and that surgeons underesti-
mated the impact of neurosurgery on patient QOL. These
findings suggest that the SF-36 is a more sensitive and dis-
criminating indicator of clinically important surgical seque-
lae as relates to QOL, although it has not been previously
validated in patients with CES. Like these other studies, our
data suggest that the SF-36 may be more sensitive than sur-
gical assessment, and that patients with “good” surgical
outcomes do not always rate their QOL as high. Indeed, our
sample demonstrated significant declines in 3 SF-36 do-
mains (role physical, social function and bodily pain) rela-
tive to age- and gender-matched population norms.

Late referral accounted for the majority of delays to de-
compressive surgery in our study. Despite the fact that we
failed to demonstrate a benefit of early decompression,
physicians should remain vigilant for CES in patients with
suggestive symptoms.
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Our findings should be validated by a prospective study
involving more patients, but given the rarity of CES and
the inability to randomize patients to emergent versus ur-
gent decompression, it is unlikely this question will be de-
finitively answered.

Conclusion

Our data suggest that good outcomes are likely after CES,
except in patients with very prolonged decompression de-
lays (>7 d). This study questions the traditional view that
CES is always a neurosurgical emergency requiring treat-
ment within 6 hours.
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