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We present the cases of two middle 
aged women who were referred to our phys-
iatric spine center with chronic and proximal 
lower extremity pain complaints of suspected 
upper lumbar and stenotic origin.  Their his-
tories, physical examinations, and imaging 
studies were not convincing for a primary ra-
dicular pain generator.  Non-invasive arterial 
Doppler studies demonstrated a significant 

brachial to high thigh pressure discrepan-
cy without a focal segmental drop affecting 
the more distal lower extremity vasculature.  
Computed tomography (CT) angiograms con-
firmed advanced aorto-iliac atherosclerotic 
disease in each case.  Spine practitioners are 
often consulted by the medical community to 
direct care in patients with suspected lumbar 
stenosis.  These atypical cases of patients 

with isolated proximal lower extremity pain 
remind us of the symptomatic overlap be-
tween neurogenic and vascular claudication 
and emphasize the importance of a detailed 
history, physical examination, and appropri-
ate imaging studies in identifying patients 
with primary arterial insufficiency.
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Symptoms arising from lumbar ste-
nosis and arterial occlusive disease can 
demonstrate similarities that present a 
considerable diagnostic challenge to the 
treating physician.  Lumbar stenosis has 
been classified as either congenital (1) or 
acquired in origin (2).  Compression of 
the lumbosacral spinal roots can result 
in radicular symptoms and neurogen-
ic claudication, which typically is wors-
ened with standing and ambulation.  Ar-
terial occlusive disease affecting the low-
er extremities can arise from thrombot-
ic, inflammatory, and spastic disorders 
of the vasculature. Vascular claudication 
describes lower extremity pain repro-
duced through exercise and most com-
monly arises from atherosclerosis oblit-
erans (3). 

We present the atypical cases of 
two relatively young women referred to 
a physiatric spine specialist with chronic, 
proximal lower extremity pain of suspect-
ed lumbar and stenotic origin, who ulti-
mately were determined to have symp-
toms arising from pronounced aorto-iliac 
occlusive disease.

CASE REPORTS

Patient A
A 48-year-old female was referred by 

her internist with a diagnosis of “spinal 
stenosis” and the chief complaint of bilat-
eral lower extremity pain.  Her symptoms 
had evolved over the past two years and 
began without a particular inciting event.  
A trial of physical therapy had not prov-
en helpful. She described intermittent dis-
comfort affecting the lower lumbar re-
gion, but her primary complaint was one 
of severe aching and burning affecting 
her anterior thighs, generally not extend-
ing beyond the knees.  Her lower lumbar 
discomfort was exacerbated during repet-
itive forward bending and lifting maneu-
vers.  Her more problematic thigh pain 
was worsened through prolonged ambu-
lation and could be relieved either by sit-
ting or quiet standing.  

Her medications included oral ni-
trates, a calcium channel blocker, inhalers, 
an anti-depressant, a recently introduced 
anti-inflammatory agent, and a daily as-
pirin.  Her past medical history was sig-
nificant for angina, depression, asthma, 
and pneumonia.  The patient was mar-
ried homemaker with three children and 
smoked two packs of cigarettes daily for 
the past 25 years.  

On physical examination, the patient 
presented as a thin but well nourished fe-
male in no apparent distress.  Height 5’4, 

weight 102 lbs., pulse 72, blood pressure 
120/70.  Muscle girth was symmetrical 
proximally and distally in the lower ex-
tremities.  The right posterior tibial pulse 
was graded trace, and the left was absent. 
The bilateral popliteal pulses were graded 
trace.  The left femoral pulse was not ap-
preciated and the right was graded trace.  
There was no pain with pressure applied 
over the lower lumbar spinous processes.  
Passive range of motion of her bilateral 
hips was not pain provoking.  Pelvic rock-
ing maneuvers did reproduce her lumbar 
pain.  Root tension signs were negative.  
She was able to toe and heel walk without 
difficulty, and no myotomal strength or 
dermatomal sensory deficits were appre-
ciated.  Patellar and Achilles reflexes were 
graded 2+, as were upper limb reflexes, 
and no long tract signs were appreciat-
ed.  Active lumbar flexion did reproduce 
her low back discomfort. Lumbar exten-
sion was performed without resultant ax-
ial or limb pain.

She presented with a lumbar mag-
netic resonance image (MRI) and report 
as well as plain radiographs performed 
three weeks prior to her visit.  The plain 
radiographs revealed loss of disc space 
height at L5-S1, normal alignment in the 
coronal and sagittal planes, and extensive 
calcification of the aorta and bilateral ili-
ac vessels.  The MRI was read by the inter-
preting radiologist as demonstrating “the-
cal sac flattening” at L2-3 and L5-S1.  Our 
review of these images revealed only disc 
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desiccation and a small central protrusion 
with an annular tear at L5-S1. An inspec-
tion of the sagittal and axial views did not 
reveal significant neural foraminal or cen-
tral canal stenosis.

At the conclusion of her initial eval-
uation, our differential diagnosis for her 
debilitating lower extremity complaints 
included proximal arterial occlusive dis-
ease with resultant thigh pain and dis-
cogenic low back pain with associated 
sclerotomal symptom referral. Spinal ste-
nosis and radicular pain were considered 
much less likely after reviewing her pain 
distribution and radiographs.  Her lum-
bar pain was felt to be likely arising from 
a mechanical and discogenic pain genera-
tor.  To further investigate for a vascular 
disorder, non-invasive arterial Doppler 
studies were performed both at rest and 
after treadmill ambulation with symptom 
reproduction.

At rest, the right and left ankle/
brachial indexes (ABI) were reduced.   The 
right measured 0.77 (normal > .904) and a 
more marked reduction was observed on 
the left where the ABI measured 0.42 (Fig. 
1).  Segmental pressure measurements re-
vealed a significant reduction in pressure 
at the high thigh bilaterally, when com-
pared with the brachial pressure measure-
ments, consistent with aorto-iliac or ilio-
femoral disease.  Waveform analysis dem-
onstrated a diffuse reduction in left sided 
waveform amplitudes with a loss of the di-
crotic notch in the right thigh waveforms.  
A focal area of segmental pressure drop, 
i.e., decline of 20-30 mm Hg (5), was not 
detected when measuring more distal 
sites in the thigh, calf, ankle and foot. Ex-
ercise treadmill testing was performed for 
three minutes at an incline of 12% and a 
speed of 1.5mph.  The patient complained 
of her typical thigh pain on the left after 
90 seconds and on the right after 120 sec-
onds. A further decrease of the left ABI 
to 0.13 and the right ABI to 0.36 was ob-
served with a return to pre-exercise values 
after five minutes of rest.

Consultation was arranged with a 
vascular surgeon.  His exam revealed a 
right carotid bruit.  The patient was sched-
uled for a CT angiogram, as she was claus-
trophobic and refused an MRI angiogram, 
and carotid Doppler.  The CT angiogram 
revealed diffuse atherosclerotic disease in-
volving the distal abdominal aorta with 
extensive calcifications and mural throm-
bus formation. Bilateral common iliac ar-
tery stenosis was observed at the bifurca-

Fig 1. Segmental pressure readings obtained from patient A’s lower extremities 
at rest.  Note the reduction in the bilateral high thigh pressures when compared 
to the brachial values. In normals, an increase of  30-40mmHg is observed from 
the brachial to the proximal femoral artery (4).  A more marked reduction in 
the left lower extremity waveform amplitudes is observed.

Fig 2.  CT Angiogram demonstrating severe stenosis of  the left external iliac 
artery (long arrow) and a suspected arteriovenous malformation (short arrow) 
within the left pelvis
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tion. Diffuse atherosclerosis of the bilateral 
common and external iliac arteries was ob-
served with a discrete short area of steno-
sis affecting the proximal right external il-
iac and more severe and diffuse disease on 
the left where a short segmental occlusion 
of the external iliac artery was observed 
(Fig. 2).  The left common femoral artery 
demonstrated a calcific mural thrombus, 
and moderate stenosis was noted to affect 
the mid portion of the right superficial 
femoral artery.

Carotid Doppler revealed com-
plete occlusion of the left internal carot-
id and findings consistent with 99% ste-
nosis of the right internal carotid from a 
likely more recently formed soft plaque.  
The patient underwent a successful right 
carotid endarterectomy.  She remained 
neurologically intact. Her lower extrem-
ity symptoms were initially treated with 
an oral anti-platelet agent.  If after two 
months of treatment her symptoms were 
found to persist in a debilitating fashion, 
her candidacy for bilateral aorto-femoral 
bypass was to be further reviewed.

Patient B
A 57-year-old female was referred by 

her internist with a working diagnosis of 
“lumbar stenosis” and the chief complaint 
of proximal bilateral lower extremity pain.  
Her symptoms had evolved over the past 
three years and began without a particu-
lar inciting event.  Multiple trials of phys-
ical therapy had not offered lasting relief.  
Her past history was significant for polio 
and a thoracolumbar fusion performed 
during her early teenage years for a pro-
gressive scoliosis. She denied significant 
lumbar pain and reported severe bilater-
al and symmetric anterior and posterior 
thigh pain, with symptoms not extending 
beyond the knees. Her thigh complaints 
were worsened with prolonged ambula-
tion and could be relieved either by sitting 
or quiet standing.  

Her only medication was an anti-re-
sorptive agent prescribed for osteoporo-
sis. Her past medical history was other-
wise significant for polio, which predomi-
nantly affected the thoracolumbar truncal 
musculature.  Her family history was sig-
nificant for paternal coronary artery dis-
ease.  The patient was married with two 
children, was a housewife, and discontin-
ued smoking two years prior, following a 
sixty pack-year history.

The patient presented as a well-
nourished female in no apparent distress.  

Height was 5’6, weight 145lbs., pulse 86, 
blood pressure 130/80.  Muscle girth was 
symmetrical proximally and distally in 
the lower extremities.  Bilaterally, poste-
rior tibial and dorsalis pedis pulses were 
absent.  Capillary refill at the great toe did 
not appear delayed bilaterally.  The bi-
lateral popliteal and femoral pulses were 
graded trace.  There was no pain with 
pressure applied over the lower lumbar 
spinous processes.  Passive range of mo-
tion of the bilateral hips was not pain pro-
voking.  Pelvic rocking, sustained hip flex-
ion, and root tension maneuvers were also 
not provocative.  She was able to toe and 
heel walk without difficulty, and no myo-
tomal strength or dermatomal sensory 
deficit was appreciated.  Patella and Achil-
les reflexes were graded 2+, as were upper 
limb reflexes, and no long tract signs were 
appreciated.  Active lumbar flexion and 
extension were not pain provoking.

She presented with a lumbar MRI 
that was performed eight months prior to 
her visit.  Our review of these images re-
vealed disc desiccation and advanced loss 

of disc space height and type-I end plate 
reactive change at L3-4 and L4-5, moder-
ate neural foraminal stenosis on the right 
at L4 and L3, a foraminal disc protrusion 
to the right at L4-5, posterior element ar-
throsis at L2-3, and mild central canal 
compromise at L3-4.

Also available for review was the re-
port from a lower extremity arterial Dop-
pler exam performed two years earlier 
that revealed “no vascular occlusion or 
area of high grade stenosis within the ar-
terial system of the right or left lower ex-
tremity from the level of the external iliac 
artery to the proximal trifurcation vessels 
of the calf.”  An electrodiagnostic study 
performed one-year prior revealed nor-
mal distal sensorimotor amplitudes and 
no evidence of denervation in the para-
spinal or lower extremity musculature.

At the conclusion of her initial eval-
uation, our differential diagnosis includ-
ed proximal arterial occlusive disease with 
resultant thigh pain, symptomatic lum-
bar foraminal stenosis with associated 
radicular pain, and a variant of post-po-

Fig  3. Segmental pressure readings obtained from patient B’s lower extremities 
at rest.  Again, note the reduction in the bilateral high thigh pressures when 
compared to the brachial values. A more pronounced reduction in the lower 
extremity waveform amplitudes is appreciated bilaterally 
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lio syndrome.  There were several prob-
lems with the assignment of lumbar ste-
nosis as a primary diagnosis.  Her forami-
nal compromise was right sided only, and 
while involvement of the L3 and L4 nerve 
roots could result in ipsilateral right sid-
ed anterior thigh pain, her pain com-
plaints were bilateral and tended to affect 
the proximal thighs in a more circumfer-
ential fashion.  There was no significant 
central canal compromise or stenosis of 
the contralateral foramen to account for 
her left lower extremity pain. Additional-
ly, her pain could be relieved through rest 
and quiet standing without the need to sit 
or assume a forward flexed posture.  She 
also reported a significant smoking histo-
ry, and to further investigate for a vascu-
lar disorder, non-invasive arterial Doppler 
studies were ordered.  It was similarly re-
quested that these be performed both at 
rest and with symptom reproduction fol-
lowing treadmill ambulation.  

Secondary to insurance restrictions, 
the patient was only able to have her stud-
ies performed at an outside hospital, and 
studies were only performed at rest.  The 
right ABI was reduced and measured 0.75 
and the left ABI measured 0.71 (Fig. 3). 
Segmental pressure measurements re-
vealed a significant reduction in pressure 
at the high thigh bilaterally, when com-
pared with the brachial pressure measure-
ments, consistent with aorto-iliac or ilio-
femoral disease.  Waveform analysis dem-
onstrated a diffuse reduction in waveform 
amplitudes bilaterally.  A focal area of seg-
mental pressure drop was not detected 
when measuring more distal sites in the 
thigh, calf, ankle and foot. 

Consultation was arranged with a 
vascular surgeon.  A CT angiogram was 
obtained and revealed severe narrowing 
of the aortic lumen at a level 6cm below 
the renal arteries, with pronounced nar-
rowing extending through the iliac bifur-
cation and the bilateral internal iliac ar-
teries. Significant stenosis and atheroscle-
rotic change of the more distal lower ex-
tremity vasculature was not appreciated.  
The patient underwent a carotid Doppler 
exam, which demonstrated patent vessels.  
A cardiac stress test did not reveal signifi-
cant coronary disease. 

DISCUSSION

Symptoms of spinal stenosis and 
neurogenic claudication typically occur 
after walking a short distance or standing 
for a prolonged period and are described 

as a sensation of pain, weakness, heavi-
ness or tiredness of the lower extremities 
which forces the patient to stop walking 
or change position.  It has been suggested 
that the point at which the patient stops 
ambulating is typically approximately 
twice the distance at which the lower ex-
tremity complaints begin. Symptoms of 
spinal stenosis can vary during the day 
and from day to day.  Patients find relief 
through reducing walking speed, assum-
ing a forward flexed posture, or sitting (1, 
6, 7).  Patients presenting with symptoms 
of neurogenic claudication will also often 
describe an antecedent and long-standing 
history of low back pain (7-9). 

Vascular claudication has been de-
scribed as a sensation of muscle cramp-
ing affecting the calf or thigh.  Symptoms 
typically arise after the patient has walked 
a defined distance and resolve through 
resting in the standing position after a 
predictable period of time (10, 11). Vas-
cular claudication complaints are expe-
rienced in a functional muscle unit, are 
incited through exercise, and are relieved 
through a discontinuation of the exercise, 
without the need for postural change (12).  
While the patient’s history will often guide 
the treating physician in identifying a vas-
cular as opposed to a spinal stenosis pre-
sentation, the primary diagnosis may not 
always be clear. Particular confusion can 
arise in those patients with coexistent vas-
cular insufficiency and degenerative spi-
nal disease (13). 

The most common cause of arterial 
occlusive disease is atherosclerosis oblit-
erans.  Atherosclerotic plaques have been 
shown to affect the arterial tree in a seg-
mental fashion and most often at points 
of bifurcation, areas where arteries fol-
low a more tortuous course, or zones of 
more rapid vessel tapering (14).  While 
atherosclerosis tends to occur with equal 
frequency in both the femoral and tibial 
arteries in diabetics, in non-diabetic pa-
tients the most common sites of involve-
ment are the aorta, iliac, and femoral ar-
teries (15).  The syndrome of aortoiliac 
occlusive disease, also known as Leriche’s 
syndrome, was first described in 1923 in 
young male smokers (16, 17).  To this day, 
the primary risk factor for arterial occlu-
sive disease remains smoking.  The in-
creased risk of claudication has been 
calculated to be 15 times higher in male 
smokers compared with non-smokers 
and seven times higher in female smokers 
than in their non-smoking counterparts 

(18, 19).  The increased risk is directly re-
lated to the number of cigarettes smoked, 
and the risk increase is thought to persist 
for up to five years following smoking ces-
sation (20, 21).  Hypertension, diabetes, 
obesity, older age, and hyperlipidemia also 
represent significant risk factors for clau-
dication, and the presence of multiple risk 
factors further increases the risk of arterial 
occlusive disease (19-22).

The pain of vascular claudication 
arises from the muscle groups distal to 
the site of arterial obstruction.  Symp-
toms are believed to arise during exer-
cise from inadequate blood flow to the 
muscle tissue with resultant ischemia 
and an increase in metabolic waste prod-
ucts (23, 24).  At rest, blood flow may be 
adequate to muscles downstream from 
the site of occlusion secondary to a re-
duced metabolic demand and contribu-
tions from enlarged collateral vessels.  In 
both of our patients, the initial diagnos-
tic test performed was a non-invasive 
segmental Doppler study.  In addition to 
the reduced ABI observed in each case at 
rest, the segmental pressure readings ob-
tained from the proximal and distal low-
er extremity were of particular interest.  
In both cases, diffusely blunted wave-
forms were appreciated with a loss of the 
typical dicrotic notch, but a localized sig-
nificant drop in pressure measurement 
was not appreciated between any adja-
cent limb segments.  A significant drop 
was only realized when comparing the 
proximal thigh reading to that obtained 
from the brachial artery.  Normal val-
ues during Doppler studies reveal an in-
crease of 30-40mmHg from the brachi-
al to the proximal femoral artery read-
ing (4).  In our second patient, previous-
ly performed arterial Doppler did not re-
veal occlusion when investigating the ili-
ac to more distal calf vasculature.  With-
out segmental pressure studies compar-
ing the proximal thigh to brachial pres-
sure values, a diagnosis of more proximal 
aorto-iliac disease was missed.  

While resting studies were quite in-
formative in each of our patients with 
more advanced occlusive disease, exercise 
studies can be quite helpful in identify-
ing patients with more borderline arteri-
al insufficiency and less pronounced rest-
ing pressure abnormalities.  During exer-
cise, and in the setting of occlusive disease, 
distal arteries dilate in an attempt to aug-
ment regional blood flow with a resultant 
decrease in pressure readings (25).  On oc-
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casion, a patient with a history suggestive 
of vascular claudication will demonstrate 
normal distal pulses and ABI’s at rest, and 
only through exercise with repeated pres-
sure measurements will arterial obstruc-
tion be revealed.

The differentiation between symp-
toms arising from vascular and neuro-
genic claudication can be particularly 
challenging in patients presenting with 
coexistent arterial occlusive and degen-
erative spine disease.  Our first patient 
presented with a significant mechanical 
lumbar pain component which might be 
ascribed to her degenerative disc disease 
and annular tear at L5-S1.  Our second 
patient also presented with a significant 
surgical spine history and radiographic 
findings demonstrative of multiple lev-
els of degenerative and foraminal steno-
sis.  A diagnosis of arterial insufficien-
cy might also have been considered less 
likely as each patient’s pain involved the 
proximal lower extremities rather than 
the calves. In each case, the provocative 
history and examination were suggestive 
of a vascular presentation, and the ob-
served spinal pathology was ultimately 
determined not to represent the primary 
pain generator.  

A review of the literature has sug-
gested a further twist in the interplay be-
tween vascular and spinal disease. A third 
variant of claudication, neurogenic clau-
dication arising secondary to vascular dis-
ease, has been described (26-28).  In these 
patients, typical symptoms of neurogen-
ic claudication are believed to arise not 
from spinal stenosis but rather from aor-
tic occlusive disease and intermittent isch-
emia of the distal spinal cord and cauda 
equina.

The first patient proceeded with a 
prompt carotid endarterectomy prior to 
addressing her lower extremity disease.  
This case serves as a particular reminder 
of the importance of performing a com-
plete vascular and cardiac evaluation in 
patients with newly diagnosed peripher-
al vascular disease.  The medical risk fac-
tors associated with claudication are also 
related to other complications of ath-
erosclerosis.  The risk of death from all 
causes has been estimated to be four to 
seven times higher in patients with vas-
cular claudication, and patients with clau-
dication have demonstrated 10-year mor-
tality rates from cardiovascular disease up 
to 15 times higher than age matched con-
trols (25, 29).
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