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Atypical presentation of cauda equina syndrome

Lisa A CaputoBsSc, DC, FCCS(Ch

Michael D CusimanayiD, MPHE, FRCS(C), DABNS, Phb

Cauda equina syndrome (CES) has been described in thée syndrome de la queue de cheval a été documenté

literature as a clinical entity consisting of low back pain,
bilateral leg pain with motor and sensory deficits,
genitourinary dysfunction with overflow incontinence or
retention, and faecal incontinence. CES has been

recognised as a rare complication of spinal manipulative

therapy, and is an absolute contraindication to this type
of therapy. A case of CES that presented in an atypical
manner is presented, highlighting the lack of leg
symptomatology, but with the presence of painless
urinary retention. A definition of CES as a condition
presenting with bladder dysfunction and possible motor

comme étant une entité clinique qui consiste en des
douleurs lombaires, des douleurs bilatérales aux jamb
accompagneées de déficiences motrices et sensorielles
de dysfonctionnement génito-urinaire accompagné
d’'incontinence par regorgement ou de rétention, et d’u
incontinence fécale. Le syndrome est reconnu comme
une rare complication suivant une manipulation
vertébrale et constitue une contre-indication majeure
lors de ce genre de thérapie. On a présenté un cas de
présence du syndrome, de maniere atypique mettant
évidence le manque de symptomatologie, accompagn

and/or sensory loss in the region of sacral and/or lumbar rétention urinaire sans douleur. Nous analysons le

dermatomes is discussed. Evaluation of patients with
lumbar disc pathology who are suspected of suffering
from CES should include questioning regarding urinary
difficulty and neurologic examination of the sacral
plexus, including sensation; and may include advanced

syndrome en tant que condition accompagnée de
dysfonctionnement de la vessie et d'une perte motrice
sensorielle dans la région du sacrum ou des lombes.
L’évaluation des patients qui souffrent d’une pathologit
du disque lombaire et qui sont susceptibles de souffrir

imaging such as contrast computerized tomography (CT)syndrome de la queue de cheval doit comprendre des

scan or magnetic resonance imaging (MRI). Immediate
referral for consideration of decompression surgery is
recommended for optimal recovery of neurologic
function. Clinicians should be knowledgeable of the
various forms CES can present in, and maintain a high
index of suspicion for this condition in patients with

suspected lumbar disc herniation or urinary dysfunction.

(JCCA 2002; 46(1):31-38)

KEY woRrbDs: low back pain, disc herniation, cauda
equina syndrome, cauda equina compression, bladder
dysfunction.

questions sur les difficultés urinaires et un examen
neurologique de plexus sacré, y compris la sensation.
Elle peut aussi comprendre une imagerie avancée tells
gu’une tomographie de contraste par ordinateur ou uni
imagerie par résonance magnétique (IRM). L'orientatic
immédiate du patient vers un spécialiste pour évaluer
possibilité d’effectuer une décompression chirurgicale
est recommandée pour une récupération optimale des
fonctions neurologiques. Les cliniciens doivent connait
les différentes formes du syndrome et conserver un la
index de soupcons pour cette condition, chez les patie
susceptibles de présenter une hernie discale au niveal
des lombes ou des troubles uninaires.

(JACC 2002; 46(1):31-38)

MoTs cLEs : douleurs lombaires, hernie discale,
syndrome de la queue de cheval, compression en que
de cheval, dysfonctionnement de la vessie.

T Division of Clinical Education and Research, Canadian Memorial Chiropractic College, Toronto, Canada.
* Division of Neurosurgery, St. Michael's Hospital, University of Toronto, Toronto, Canada.
Address correspondence to: Dr. Lisa Caputo, 1900 Bayview Avenue, Toronto, Ontario, Canada M4G 3ES6.

© JCCA 2002.

J Can Chiropr Assoc 2002; 46(1)

31



Atypical cauda equina syndrome

Introduction
According to the Canadian Job Analysis for Chiropractic,
patients presenting to a chiropractor typically do so for
musculoskeletal complaints such as low back pain (LBP),
neck pain or headaché&Ratients presenting with LBP are
typically diagnosed with spinal joint dysfunction/facet irri-
tation, muscular strain/tear, or intervertebral disc hernia-
tion, and are routinely managed with the use of spinal
manipulative therapy (SMT).

The annual incidence of intervertebral disc herniation in
the population has been estimated at 0.1-3.%3hiro-
practors can then be expected to see a significant numb
of these cases. One important condition that is associat
with disc herniation, and for which SMT is absolutely con-
traindicated is cauda equina syndrome (CESES has
been described as a clinical entity consisting of a constella
tion of low back pain, bilateral leg pain and weakness,
saddle anaesthesia, genitourinary dysfunction with over
flow incontinence or retention, and loss of rectal sphincter
tone, sometimes with faecal incontinedéeHowever,
presentation of CES can vary dramatically from this typi-
cal presentation in the early stages of compre3Siand,
as such, it is important for the clinician to be able to iden-
tify those signs and symptoms suggestive of CES. Patient|
presenting with CES should be referred immediately for
surgical consideration, since delay in treatment may hav
significant adverse effects for neurological recovery.

The purpose of this paper is to discuss a case report
CES with an atypical presentation, and to review some o
the atypical signs and symptoms which may delay diagno

sis of this condition. Figure 1A Plain film radiograph, lateral view of lumbar

spine demonstrating 6 lumbar-type vertebrae, and severe

Case report degenerative disc disease at L5-6 (arrowhead).
A 53-year-old male manager presented to an Emergency

physician with complaint of low back and leg pain. The

pain had begun a week previously, and was brought on Physical examination revealed a decreased lumbar
after sneezing. Immediately afterwards, the patient experitange of motion, with an antalgic gait on the left. Straight
enced back “spasms” in the lower lumbar region, with leg raise and Bowstring tests were negative bilaterally,
radiating pain into the left buttock and anterior thigh. He however, femoral nerve root stretch was positive on the
had presented to his family physician three days later andeft. Neurologically, the patient was intact. Rectal tone was
was prescribed analgesics. At the time of the presentatiomormal, as was perineal sensation. Plain film radiographs
the patient reported that the leg pain was getting progrestaken at the time revealed six lumbar type vertebrae (Fig-
sively worse, and was aggravated with activity, sitting, ure 1A). Severe degenerative disc disease was noted a
standing and coughing, and was relieved by resting pronel.5-6, and evidence of a laminectomy procedure at L5—-6
Previous medical history was significant for lumbar sur- was noted (Figures 1A and 1B). There were no deformities
gery 20 years ago, to remove a herniated lumbar disc.  or pathological entities noted. The patient was diagnosed
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Figure 1B Plain film radiograph, anteroposterior view of Figure 2 Plain film radiograph with myelography, oblique
lumbar spine demonstrating previous laminectomy at L5 and view of lumbar spine demonstrating indentation of
L6 (arrowheads). myelographic dye column, indicative of an extrathecal spac

occupying lesion.

with mechanical low back pain, was prescribed analgesicoccasions.
and laxatives, and told to follow up with his medical doctor  Physical examination again revealed no nerve root t
if needed. sions signs. Lower limb motor testing was 5/5 bilateral
Nine days later, the patient represented to the EmerSensory testing revealed an area of decreased sens
gency ward complaining again of low back and leg pain, asover the left anterior thigh. Rectal tone was intact, ho
well as a 15 hour history of being unable to urinate. Asever the rectum was found to be full of impacted sto
well, he had not had a bowel movement in three daysCatheterization removed approximately 1 litre of residt
There were no complaints of numbness or weakness in tharine, and the patient required an indwelling cathetel
left leg. The patient denied any right leg symptoms. Intime of examination. Advanced imaging with myelogr
retrospect, the patient reported that over the previous weeghy (Figure 2) and computed tomography (CT) with cc
he had experienced some dribbling of urine on severatrast revealed the presence of left-sided L2-3 d
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Figure 3A Axial computerized tomography scan with
contrast at L1 level, demonstrating lack of thecal sac
indentation and preservation of L2 nerve root within the canal
(arrowhead).

herniation involving the L2, L3 nerve roots and cauda

equina (Figures 3A and 3B). A diagnosis of a posterola-

teral disc herniation at L-2 resulting in cauda equina com- _ ) _

pression was made, and the patient underwent arfigure 3B Axial computerized tomography scan with

uncomplicated laminectomy to remove the sequesterecfontrast at L2 level, demonstrating severe compression of the

fragment at that level. thecal sac by lumbar disc herniation, and obliteration of the L2
In follow-up two months later, the patient exhibited full nerve root (arowheads).

but guarded lumbar range of motion, and no neurological

deficits. Bladder function was still impaired, and the pa- Etiology and pathophysiology

tient was on a regimen of self-catheterization and medicaThe signs and symptoms of CES are due to compression o

tion (Noroxin) to assist with voiding. Six months after this, the cauda equina (CE) by a space-occupying |€ime

he remained on medication (Hytrin) to assist micturition, of the most commonly reported etiologies of CES is a

however urological follow-up reports noted he had a nor-herniated or extruded lumbar ds@ther causes reported

mal voiding and urine flow pattern. in the literature include spinal tumours (both intradural and
extradural)t'-13 haematoma? ankylosing spondyliti$®

Discussion fracturel® infection such as osteomyelitis or abscéss,

Cauda equina syndrome (CES)), first reported in the medi-and spinal manipulative therapy (SMf).

cal literature in 1928,is thought to be rare. With an esti-  Several anatomic features of the CE are thought to make

mated occurrence of 1 to 16% of lumbar disc herniationit more sensitive to the effects of compression. First, the
cases that undergo surg@nf,annual incidence of CES nerve roots of the CE are covered with a sparse layer of
has been estimated at 1 in 33,000 to 1002000. connective tissue, as opposed to the thicker epineurium
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seen with peripheral nerves. This connective tissue layequently, and L3—4 fairly rarel§2-2627A large compressive
offers relatively little protection against tensile forces such midline lesion at the L4—L5 disc level will only affect th
as a protruding disc deforming the nerve i§ddecond, lower lumbar and sacral nerve roots, while lesions wh
unlike the rest of the spinal cord and peripheral nerves, theccur at a higher spinal level will have the potential
CE lacks a regionalized segmental blood supply. This fea-affect the upper lumbar nerve roots as well. A lar
ture has lead some authors to postulate the presence ofpstero-laterally located disc herniation, as in the case
zone of relative hypovascularity within the central portion sented here, can both impinge on the nerve root exi
of the nerve root, which would make them more suscepti-below it and compress the rest of the CE through a lat
ble to ischemic effects from compressidrsing a live shift within the spinal canal. What is most interestir
porcine model, Rydevik et al. found that when the nerveabout this case is its lack of involvement of the other spi
roots are compressed past a critical pressure (approxinerve roots, while still compromising bladder innervatio
mately 50-75 mm Hg), neurological insult and deficits We have no neurological explanation for this finding.
ensue, as measured by decreased electromyographic activ-
ity and sensory evoked potentiafs?

Clinical presentation
As discussed earlier, classical presentation of CES in-
cludes low back pain with a complex of bilateral lower
motor neuron symptoms in the lower limbs (pain, weak- )
ness, loss of deep tendon reflexes) and bowel and bladder spinal cord
changes$. However, several case series have reported
varying symptomatic presentations of CES in conjunction
with urinary retention. These include reports of CES with ,
unilateral leg symptomatolody’® unilateral or bilateral Sacral region of
saddle anaesthesia with or without leg symptomatol- spinal cord
ogy81° and CES with complete absence of signs and
symptoms in the lower limb8:22For instance, in a series
of 470 patients operated on for CES, Young reported that
39% had no neurological signs in the lower lidbSimi-
larly, O’Laoire reported two of a series of 29 patients diag-
nosed with CES who presented with acute bladder
retention and a lack of sensory deff@ginally, there are
a few case studies reporting patients presenting with uri-
nary retention with no history of low back pain, which
were subsequently discovered to be due to an undiagnosed
lumbar disc herniatio®?24Due to this variability in pres-
entation, Kostuik proposed a new definition of CES as a .
“condition of urinary dysfunction with motor or sensory - |.I
loss caused by a known or suspected disc hernidtion”.

The varied clinical presentation of CES can be attrib-
uted to the level at which compression takes place within ;
the spinal cgnal. The CE is arranged with the higher nerv‘?:igure 4 Drawing depicting a postero-anterior view of the
roots travelling more laterally, and the lower sacral nervegying| cord, demonstrating the orientation of spinal nerve ro
roots travelling within the medial aspect of the cauda (se&jthin the cauda equina. Reproduced with permission from
Figure 4)2° The most common level of disc herniation Hall-Craggs, ECB. Anatomy as a basis for clinical medicine
causing CES is L4-5, with L5-S1 occurring less fre- third edition. London, Williams and Wilkins, 1995. p. 48.

Lumbar region of

Cauda equina

Vertebral level
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Bladder innervation arises from the sacral plexus anddecreased straight leg raise (SLR) or positive Braggard's
pelvic nerves (parasympathetic, S2—4), and from the hy-or Bowstring signs, a high lumbar disc lesion will often be
pogastric nerves (sympathetic, L2—4). Parasympathetic inmissing these features. A femoral nerve root stretch, which
nervation of the bladder is considered the more crucial, agractions L2—4 nerve roots, should be performed to assess
it controls detrusor muscle tone (which contracts duringfor radicular signs from a high disc lesion. Similarly, the
micturition to aid in emptying the bladder) and transmits lower extremity deep tendon reflexes may be spared in a
sensation from the bladder to higher micturition cerffes. high disc lesion, as was the situation in this case study.
Central disc herniations may impinge only the sacral roots More appropriate tests for a disc lesion at this level include
avoiding the lumbar roots and causing neither motor norassessment of strength of knee extension or hip flexion
reflex changes in the lower limb but causing peripheral (L2—4 nerve roots), wasting of the quadriceps, sensation
denervation of the bladdét This lower motor neuron le-  on the anterior aspect of the thigh, and in males the cre-
sion of the nerve roots presents with the patient being unmasteric reflex. A space-occupying lesion that does not
able to appreciate bladder sensation or void (due to flaccidffect the spinal cord (i.e. from the conus medullaris on
paralysis of the detrusor), therefore as a painless retendown) will not cause an upper-motor neuron lesion, there-
tion.>22 Jones et a? have suggested that with a lesser fore pathologic reflexes should be absent in a disc hernia-
degree of compression of the lower sacral roots, as in dion at this level.
large posterolateral disc herniation, hyperexcitability of  Physical examination should also emphasise the neuro-
the sensory and motor fibres would occur initially, result- logical exam of the sacral plexus. Important procedures to
ing in “irritative” bladder symptoms. This presentation include are assessment of perineal sensation for the
commonly results in urinary frequency, urgency, and noc-modalities of pain, touch and temperatGiess of tone,
turia. Progressive compression would eventually result inweakness or presence of wasting of the gluteals; and as:
loss of bladder sensation, atonicity and difficulty in void- sessment of the anal wink and (in males) the bulbo-
ing.2° cavernous reflex?2” Painless urine retention in CES can

If, however, the disc herniation impinges on the spinalresult in permanent bladder damage from irreversibly
cord, this can lead to the destruction of the connections tstretching the bladder wal3? therefore the abdomen
higher micturition centres, which normally act as both in- should be palpated and percussed for an enlarged bladde
hibitory and facilitatory input to the bladd&This results  in suspected casé$Bedside assessment of post-void re-
in a reflexive bladder devoid of higher control, emptying at sidual urine volumes is also very helpful in the hospital
a certain volume without patient awareness or control.  setting.

Additional studies recommended for the immediate as-
Patient examination sessment of CES include myelography with computerized
As illustrated in this case, it is prudent in a case of low backtomography (CT) scan or magnetic resonance imaging
pain to screen a patient for bladder dysfunction, even if(MRI).33 Advanced studies of bladder function include
they do not demonstrate a classic CES presentation. Perteystometrography, sphincter electromyography, and
nent screening questions should include enquiring abouflowmetry, which may detect the presence of neurogenic
frequency of voiding, difficulty in initiating a stream of bladder symptom&>3°Plain CT has been found to be un-
urine, the ability to suppress the urge to void, presence oreliable in one study.
absence of urinary incontinence, loss of bowel control,
loss of ejaculatory ability, and loss of sensation in the peri-Treatment
neal or genital regioff. The patient should be questioned Surgical decompression, usually via laminectomy and
regarding the use of anti-cholinergics and other medica-discectomy is usually recommended if the offending le-
tions which may affect micturition, previous surgical pro- sion is a disc herniatio#¥.Previous authors have described
cedures to the lower urinary tract or lumbar spine, orCES as a “surgical emergency”, since earlier decompres-
obstetrical history if applicabfé. sion may reverse some neurological deficit, prevent irre-

While the classical presentation of CES will present versible neurological paresis, and disability, and possibly
with evidence of sciatic nerve root irritation, such as areduce post-operative complications such as chronic
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pain2226.2"Major factors found to influence surgical out- or difficulties with bladder function.
comes are severity of the pre-operative bladder sphincter
disturbance, extent of bladder sensory loss, and severity o€onclusion
sensory loss in the perineal aféa. Cauda equina syndrome can be recognised by a clir
In a retrospective case series, Sha&pifound 100%  pattern including bladder dysfunction (inability to void ¢
resolution of bladder and bowel symptomatology if the incontinence), with possible motor and/or sensory l0ss
cauda equina was decompressed within 48 hours; this pethe region of the sacral and/or lumbar roots, secondary
centage dropped to 33% if decompression took place aftemass lesion in the cauda equina. In order to recognise C
this time period. In contrast, Kostdikn his case series the clinician must perform regular neurological examin
found no correlation between the length of time of onset oftions of the lumbar and sacral roots to assess for neurol
symptoms to surgery and extent of recovery of function.cal compromise. If CES is suspected, immediate referre
Similarly, in an experimental animal model, Delmaiter a hospital emergency ward or neurosurgical colleague
found that dogs whose cauda equina had been artificiallyappropriate for diagnostic imaging and possible surger
compressed all recovered function within 6 weeks, regard-
less of duration of compression. Despite these studiesReferences
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