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Case report

Bilateral buttock pain caused by aortic stenosis:

a case report of claudication of the buttock

M. Laslett

Bay Roskill Physiotherapy Clinic, Mt Roskill, Auckland, New Zealand
INTRODUCTION

Back pain with or without referral of symptoms into
the lower extremity is extremely common. The great
majority of cases result from mechanical or chemical
disturbances of the musculoskeletal tissues of the
lumbar spine and pelvis. However, a significant but
small proportion of cases are caused by pathologies
involving the organs and tissues of the abdominal and
pelvic cavities. One infrequent but regularly occurring
disorder is arterial stenosis affecting the aortic, iliac,
femoral or tibial vessels that may cause low back pain
or leg symptoms (Fig. 1). Depending on where the
stenosis occurs, the symptoms may be felt in the back,
buttock, thigh or lower leg (Szlavy & Taveras 1995).
Cyriax (1975) held that if the stenosis occurs in the
common iliac artery all the pulses of the limb on that
side will be absent, whereas if the stenotic lesion
occurs in the internal iliac artery the pulses will be
palpable. He also stated that if the lesion is in the
external iliac artery, objective coldness of the affected
limb occurs after walking. Ombregt et al. (1995) also
described claudication of the buttock. The symptoms
result from ischaemia within tissues distal to the
stenotic lesion. Typically, the symptoms are produced
or made worse by a temporary ischaemia in the
affected tissues as muscular activity demands exceed
the ability of arterial flow to oxygenate the area. In
severe arterial stenosis, symptoms are experienced
even at rest (Ouriel 1995; Stoffers 1995), but more
typically the symptoms are produced during muscular
activity such as walking or running. The symptoms
usually have an aching quality which increases in
intensity as the physical activity is continued. Sensa-
tions of numbness, tingling, tightness or fatigue are
also common (Ouriel 1995; Stoffers 1995). Once the
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pain producing physical activity is ceased, re-oxyge-
nation of the ischaemic tissues causes the pain to
subside over a short period of time. Once the pain has
ceased or returned to a low level, the patient is able to
engage in further activity for similar period of time.
This pattern usually manifests itself as the ability to
walk a specific distance, being forced by pain to rest
until pain subsides, then being able to walk a similar
distance again. The pattern can be repeated for as
long as the patient wishes to continue walking. The
term intermittent claudication is applied to this
phenomenon. As the arterial stenosis worsens over
time the patient reports that walking distance needed
to produce the symptoms progressively decreases.

A Medline search of the English speaking literature
since 1980 using the key words ‘intermittent claudica-
tion’ and ‘lumbar spine’ retrieved 14 citations that
included one case report (Gray 1999) and a discus-
sion paper based on two cases (Yabuki et al. 1999).
Examination of references used in citations retrieved
revealed other case studies describing ‘claudication’
of sciatic nerve (Lamerton et al. 1983), and lower
extremity pain secondary to arterial insufficiency of
the peripheral vessels (Sliwa et al. 1989).

This paper presents in detail a patient with results
obtained from investigation and treatment of severe
aortic stenosis imaged by MRI and angiography.

PRESENTATION

A 51-year-old woman was referred for treatment by
her general medical practitioner with the provisional
diagnosis of ‘low back pain (X-ray and MRI NAD)’.
The patient complained of dominant bilateral lower
lateral buttock pain with some discomfort in the
midline at the lumbosacral junction, and very mild
radiation of pain into the right more than left
posterior thighs and right calf (Fig. 2). The bilateral
buttock pain commenced while walking for no



Fig. 1—Diagram of major branches of the abdominal aorta.

Fig. 2—Body chart showing pain distribution.
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apparent reason 3 months prior to consulting her
doctor. The reason for seeking advice was a rapid
deterioration of her capacity to walk because of the
severe buttock pain. Her medical practitioner exam-
ined her and referred her to a neurosurgeon for
investigation of possible spinal stenosis. Routine
gynaelogical examination revealed no abnormality.
The neurosurgeon referred her for MRI scanning
which revealed a normal lumbar spine and pelvis
without evidence of significant degenerative changes
or spinal stenosis. The patient was referred back to
her family doctor for management of mechanical
backache and she was subsequently referred for
physiotherapy treatment.

Imaging studies

Routine X-ray views of the lumbar spine and pelvis
were carried out prior to neurosurgical consultation.
The radiologists’ report stated that apart from
some small degenerative anterior spurs at L4-5, no
abnormality was observed. Not reported but clearly
evident on the lateral view of the lumbar spine was
calcification of the abdominal aorta which was most
dense at the level of the L4 vertebral body (Fig. 3).
Magnetic resonance imaging (MRI) studies carried
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out after the initial neurosurgical consultation
revealed no convincing evidence of spinal stenosis
or other pathologies likely to cause spinal stenosis
symptoms. Mild hypertrophy of the facet joints
and mild thickening of the ligamentum flavum at
L4/5 was reported. Unreported but evident, was
aortic stenosis most evident at the level of the L4
(Fig. 4).

Physiotherapy examination

History
The patient complained of a constant low-grade
midline sacral ache and intermittent bilateral buttock
pain that could radiate into the right more than left
posterior thigh and right calf. The pain in both
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Fig. 3—Lateral radiograph of lumbar spine showing aortic
calcification.

Fig. 4—MRI axial view showing aortic stenosis at level of L4
vertebral body.

Fig. 5—Angiography view before angioplasty.
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buttocks was the dominant symptom and reached
7/10 on a verbal analog scale (0¼ no pain, 10¼worst
imaginable pain) after walking 100 m along a level
surface, but only 20 m up a slope. At the time of
# 2000 Harcourt Publishers Ltd
maximum pain, she experienced vague aching in the
thighs and right calf. The midline lumbosacral pain
was unaffected. These minor symptoms were com-
pletely overshadowed by the dominant buttock pain.
The midline lumbosacral ache had been present for
17 years following an acute episode of low back pain
after a fall. That acute episode settled after 6 months
to its current low level rated as 2/10 interrupted by
occasional episodes of acute pain which settle in 1–2
weeks. The most significant functional limitation was
with walking. On a verbal analogue scale (0¼ no
limitation, 10¼ unable to take one step), she rated
her functional limitation as 8/10. Her occupation
required her to sit 80% of the time. She enjoyed
walking 3–4 times a week as her only regular physical
activity. The primary outcome measure sought by the
patient was to be able to return to normal walking.
Prolonged bending and lying supine increased the
central sacral aching but did not produce the buttock
or leg symptoms. Only walking produced the buttock
and lower extremity symptoms, which were relieved
only by cessation of walking. It was not necessary to
sit, squat or lie down for relief, and simply standing
still caused the symptoms to subside and enabled her
to recommence walking. Coughing, sneezing or
straining did not produce any pain. Bladder function
was reported as normal. Her gait was normal prior to
the onset of buttock pain after which she was forced
to limp until the pain subsided. The patient regarded
her health as being good and she reported no
significant change in her body weight within the
previous 12 months. She was taking non-steroidal
anti-inflammatory drugs on recommendation from
the neurosurgeon and her family doctor. Medication
had little effect on the symptoms.
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Physical examination
The patient sat with the spine in full flexion. In
standing there was no evidence of a lateral shift and
the lumbar lordosis was well formed. A McKenzie
styled mechanical evaluation was carried out
(McKenzie 1981). This examination involves a set
of standardized test movements (standing flexion,
standing extension, knees to chest in supine, half
pushups in prone and other movements if required),
which are done singly then repeatedly in sets of 10
until the effect on symptoms becomes clear. Prior to
each test movement the intensity and distribution of
symptoms is noted. The patient performs the move-
ment, range of motion is assessed and the effect on
symptoms, if any, is noted. The movement is then
repeated 10, 20, or even 30 times. Changes in the
range of motion and the intensity and location of
pain are noted. Range of motion was normal in all
directions, except that extension was moderately
restricted. During this evaluation the only effect was
that repeated standing extension very slightly in-
creased the mild midline sacral ache. At no time were
buttock or leg symptoms produced, nor was any
range of movement affected.

Straight leg raise was equal on both sides at 808
and did not provoke any familiar pain. Both ankle
and knee reflexes were present and normal. Heel and
toe walking demonstrated adequate strength of the
calf and anterior tibial muscle groups. The peronei,
extensor hallucis longus, quadriceps and gluteal
muscle strength was normal. Sensation was normal
in both limbs. Sacroiliac pain provocation tests,
distraction, compression, right and left thigh thrust,
and Gaenslen’s test (hip and knee fully flexed on one
side and the hip extended on the opposite side) to
both sides did not provoke the familiar pain. Spring
testing at each level of the lumbar spine did not
provoke any pain. Revel’s criteria for symptomatic
facet joint pathology were met. These criteria are: no
pain with standing flexion, no pain with rising from
flexion, no pain with standing extension, no pain with
extension rotation, no pain with cough or sneeze,
good relief with lying down and age 65 or more.
Revel et al. (1998) found a significant correlation
between specific combinations of these seven features
of the history and physical examination, and the
response to diagnostic injection of the lumbar facet
joints. When any five of these features are present
there is a 100% sensitivity and 66% specificity in
predicting the anaesthetic response to diagnostic
injection. In this case five of the seven features were
present.

Because of the clear intermittent claudication
pattern of symptom behaviour, the patient was
subjected to the bicycle test. This test is used to
differentiate between intermittent claudication caused
by spinal canal stenosis and vascular claudication
caused by arterial stenosis (van Gelderen 1948; Dyck
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& Doyle 1977). After 1.5 min of cycling on a
stationary cycle using minimal resistance and with
the lumbar spine in flexion, the familiar buttock pain
was produced and the patient was forced to cease the
activity. With 2 min of rest while continuing to sit
on the cycle these symptoms disappeared and she
was able to recommence cycling. Exactly the same
sequence and time pattern of pain production and
relief resulted. The Cyriax test for claudication of the
buttock was positive. This test requires the patient to
lie prone and actively hold the hip in extension for
2–3 min. If the familiar buttock pain is produced, the
test is positive, otherwise it is negative (Cyriax 1975).
Prior to the bicycle test, pulses for the dorsalis pedis
and popliteal arteries were absent but the femoral
pulses were present.

Interpretation and clinical reasoning
The long-standing central sacral aching and the
recent lower extremity symptoms appeared to be
quite independent of each other, both historically and
with respect to the effects of movements and positions
on pain intensity. Prolonged bending had, for 17
years, increased the sacral pain and this had not
worsened in the months since the onset of the buttock
pain. Prolonged bending did not produce the buttock
and lower extremity pain. The buttock and lower
extremity pain was only produced by walking. The
sacral pain appeared to be improved slightly by
walking.

Given that the referring medical practitioner had
excluded pathologies within the abdominal and pelvic
cavities, the differential diagnosis included patholo-
gies of symptomatic disc, facet joint, sacroiliac joint,
spinal stenosis and arterial stenosis. These potential
diagnoses were considered.

Disc. The absence of motor or sensory deficit rules
out nerve root or cauda equina compression caused
by disc herniation. Within the McKenzie paradigm,
centralization, peripheralization or directional pre-
ference are associated with mechanical disc lesions
(Donelson et al. 1996) and they were not observed.
The primary buttock and lower extremity pain was
not affected by sustained or repeated flexion or
extension which ruled out the possibility of an
intermittent bulging disc. Inflammatory disc pathol-
ogy (discitis) was unlikely to be provoked only by
walking and abolished by 2 min of sitting still, and
produces dominant pain above the lumbosacral
junction. The disc could be reasonably excluded as a
source of pain or pressure on pain sensitive structures.

Facet joint. Although Revel’s criteria were satisfied,
facet joint pathology was unlikely for the following
reasons. Painful facet joint pathology is usually
unilateral, produces pain above the lumbosacral
junction, and pain is produced by combined test of
rotation/extension (Schwarzer et al. 1994). Without
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compelling evidence of pathology elsewhere, this
diagnosis may have to be considered.

Sacroiliac joint. Seven pain provocation tests (dis-
traction, compression, thigh thrust-right and left,
Gaenslen’s test-right and left, sacral thrust) (Laslett &
Williams 1994) failed to provoke the primary buttock
pain. At least three of these tests need to provoke
familiar pain before the diagnosis of symptomatic
sacroiliac joint can be considered (Laslett 1997;
Young et al. 2000; Young & Aprill 2000).

Spinal stenosis. Intermittent claudication caused by
significant narrowing of the spinal canal typically
causes pain in the back, buttock and lower extremity
with walking and prolonged standing. The pain is
relieved by squatting, sitting, or lying down. Spinal
extension, especially in the standing position most
usually produces the symptoms. The bicycle test
produces pain if the spine is in extension but does not
produce pain when the spine is in flexion (Lamerton
et al. 1983). The combination of several variables is
highly predictive of symptomatic spinal stenosis: best
position sitting and worse position standing or
walking are highly sensitive to this diagnosis, and
improved walking distance with the spine flexed is
highly specific to this diagnosis (Fritz et al. 1997).
Walking uphill tends to place the lumbar spine in
some flexion and should increase the walking distance
in spinal stenosis. In this case the opposite was true.
Decreased uphill walking distance suggests a vascular
rather than neurogenic (spinal stenosis) type of
claudication. In addition, radiological evidence of
significant degenerative changes or spondylolisthesis
is present in spinal stenosis and MRI scanning would
reveal a reduced antero-posterior spinal canal dia-
meter. None of these factors were present in this case.

Arterial stenosis. Intermittent claudication from this
cause is produced by walking, or in mild cases
running, independent of spinal posture. Standing
still does not provoke the familiar symptoms and
although sitting or squatting will relieve the pain
produced by walking, it is not necessary. This is a
consequence of cessation of muscular activity, not the
posture adopted. Simply standing still even with the
spine in extension will relieve the pain produced by
walking. This symptomatic behaviour is in stark
contrast to the intermittent claudication caused by
spinal stenosis. Depending on the location of the
arterial stenosis the symptoms will be bilateral,
unilateral, dominant in the back, buttock or lower
extremity. In this case bilateral symptoms suggest
that the arterial stenosis lay proximal to aortic
biurfication. It was possible that iliac vessels could
be stenotic bilaterally. However the onset of pain and
both buttocks simultaneously suggested an aortic
lesion rather than bilateral iliac vessel lesions.
Bilateral iliac vessel lesions would likely start in one
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buttock first. The very clear vascular behaviour of the
intermittent claudication, plus corroborating evi-
dence of aortic disease seen on standard X-ray and
MRI made this diagnosis the best explanation for the
symptoms rather than bilateral facet joint pathology
suggested by Revel’s criteria and the minor degen-
erative changes seen on X-ray.

MANAGEMENT

The patient was referred back to her medical
practitioner for further investigation of a possible
vascular cause for her pain. A detailed letter was sent
to her doctor describing the clinical presentation and
examination findings, and suggesting referral to a
vascular surgeon and possible angiography. In
addition the author telephoned the doctor to give a
verbal report. The potential for a vascular source of
the patient’s symptoms was accepted and the patient
was sent for Doppler ultrasound studies of the
abdomen and pelvis. This procedure was carried
out and the radiologists report stated that satisfac-
tory visualization of the aortic, iliac and femoral
vessels was achieved and no evidence of significant
arterial stenosis was found. In the opinion of the
radiologist, significant spinal or vascular causes for
the patient symptoms had been excluded.

On the basis of this report the medical practitioner
referred the patient to a rheumatologist to consider
other explanations for the pain. After detailed
history, physical examination and blood tests the
rheumatologist excluded any serious cause of pain
and concluded that the symptoms were caused by
mechanical problems in the back. She recommended
physiotherapy as the best approach and prescribed
muscle relaxant medication. After reviewing the
rheumatologist’s report the medical practitioner
recommended that the patient be referred to a pain
clinic. The patient was unhappy with this recommen-
dation and decided independently to be reviewed by
the neurosurgeon. The patient subsequently consulted
the neurosurgeon with a copy of the author’s initial
letter to the medical practitioner. After reading the
letter and reexamining the patient, the neurosurgeon
referred her to a vascular surgeon for an opinion.

After reviewing correspondence and examining the
patient, the vascular surgeon carried out a segmental
test of lower extremity arterial pressure which
revealed that the ankle pressures were significantly
reduced. Angiography was performed and his report
stated that the infrarenal abdominal aorta was of
reduced calibre proximally and showed signs of
prominent atheroma distally with a tight stenosis of
the distal third of the abdominal aorta (Fig. 5). Below
this level the remainder of the aorta had a reduced
calibre but no focal disease or significant atheroma
in either common iliac artery. Subsequent to the
Manual Therapy (2000) 5(4), 227–233



Fig. 7—Angiography views after angioplasty.

232 Manual Therapy
diagnostic procedure, a 10 mm balloon catheter was
used to perform an angioplasty of the terminal
abdominal aorta (Fig. 6). Follow-up angiography
demonstrated a satisfactory restoration of lumen
diameter of the aorta with some residual deformity
remaining (Fig. 7). Three weeks after angioplasty,
repeated segmental testing of lower extremity arterial
pressure revealed a significant increase in ankle
arterial pressure.

CLINICAL RESULT

The patient experienced an immediate abolition of
the primary pain within the buttocks and lower
extremities following angioplasty. The author re-
viewed the patient 3 and 5 weeks following angio-
plasty. The long-standing sacral ache remained
essentially unchanged, but the buttock and hip
symptoms were rated as 1/10 on the verbal analogue
scale. Limitation to walking was rated at 0/10 on the
verbal analogue style for functional limitation. She
stated that she was capable of walking briskly for 1
hour without discomfort apart from ‘training’ muscle
pains in the calves associated with returning to
regular walking. These pains were steadily improving
Fig. 6—Ballon catheter in place.
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and were quite different in nature and quality to the
primary complaint. At telephone follow-up 2 months
after angioplasty the patient reported being highly
satisfied with the outcome and she continues to be
able to walk for an hour without pain.

CONCLUSION

A detailed history can reveal intermittent claudica-
tion that may be caused by spinal canal or arterial
stenosis. A physical examination that includes
repeated movements and the bicycle test is capable
of differentiating between these causes of claudica-
tion. Doppler ultrasound was unable to detect a
significant aortic stenosis, even though disease was
satisfactorily imaged by standard X-ray and axial
MRI scans. Failure of radiological services to report
incidental findings because a specific pathology is
being sought can be misleading to the referring
clinician. Although criteria for facet joint pathology
may be satisfied, compelling evidence of an alter-
native diagnosis that satisfactorily explains a patient’s
symptoms should lead the clinician to pursue that line
of investigation.
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