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Degenerative lumbar spinal stenosis causing neurogenic 
claudicaton is a common condition impacting walking 
ability in older adults. There are other highly prevalent 
conditions in this patient population that have similar 
signs and symptoms and cause limited walking ability. 
The purpose of this study is to highlight the diagnostic 
challenges using three case studies of older adults who 
present with limited walking ability who have imaging 
evidence of degenerative lumbar spinal stenosis. 
 
 
 
 
 (JCCA 2014;58(3):312-319) 
 
k e y  w o r d s : degenerative, spinal stenosis, 
claudication, lumbar

La sténose lombaire dégénérative à la base d’une 
claudication d’origine neuronale est une condition 
fréquente affectant la faculté de la marche chez les 
adultes âgés. Les patients de cette catégorie peuvent 
être affectés par d’autres maladies très courantes qui 
présentent des signes et des symptômes similaires, et 
qui restreignent leur capacité de marche. Le but de 
cette étude est de souligner les difficultés en diagnostic 
au moyen de trois études de cas de personnes âgées 
qui présentent une capacité de marche réduite et qui 
souffrent de sténose lombaire dégénérative mise en 
évidence par imagerie médicale. 
 
(JCCA. 2014;58(3):312-319) 
 
m o t s  c l é s   :  dégénératif, sténose rachidienne, 
claudication, lombaire

Introduction
Degenerative lumbar spinal stenosis (DLSS) is a leading 
cause of pain, disability, and loss of independence in older 
adults.1 The prevalence and economic burden of DLSS 
is growing exponentially due to the aging population. It 
is a chronic disease caused by age related degenerative 

narrowing (stenosis) of the spinal canal that can lead to 
compression and ischemia of the spinal nerves (neuro-
ischemia).2 The clinical syndrome of DLSS is known as 
neurogenic claudication. It is characterized by bilateral 
or unilateral buttock, lower extremity pain, heaviness, 
numbness, tingling or weakness, precipitated by walk-
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ing and standing3 and relieved by sitting and bending 
forward4,5. Lower back pain is not necessarily associated 
with neurogenic claudication. Limited walking ability is 
the dominant functional impairment caused by DLSS.4 
There are many other common conditions in the elder-
ly that also give rise to lower extremity symptoms and 
limited walking ability.4,5 Often more than one condition 
can be present at the same time which makes diagnosis 
even more challenging. The ability to accurately diag-
nose DLSS and the various other conditions that give 
rise to similar symptoms and limitations is paramount 
for appropriate treatment. The purpose of this study is to 
demonstrate using three case studies the challenges when 
presented with an elderly patient who presents with back 
pain, lower extremity symptoms, and limited walking 
ability. Signed informed consent was obtained from three 
patients whose cases are presented in this study.

Case 1
Ms. AK is a 73 year old retired public health nurse who 
presents with chronic episodic lower back pain and a two 
year history of increasing bilateral calf pain. The calf pain 
comes on after a few minutes of walking and intensifies 
as she continues to walk. The calf pain is immediately re-
lieved with sitting or lying down. She reports three bouts 
of severe sciatica over the past three years and otherwise 
experiences recurrent low grade backache. She was being 
treated for a recurrent infection of the right toe. She has 
had previous chiropractic treatment that included manual 
therapy, acupuncture, and flexion exercises with no help. 
She is normally a very active person but frustrated with 
her limited ability to walk. She takes high blood pressure 
and cholesterol lowering medication. Ms. AK had a previ-
ous history of Raynaud’s Syndrome involving the upper 
extremities, and was under the care of a rheumatologist 
for Sjogrens Disease which was in remission. She had 
a previous arterial Doppler ultrasound test of the lower 
extremities, the results were equivocal. She claims to be 
healthy otherwise.
	 On examination, she is slim built, stand with a flattened 
lumbar lordosis and has difficulty with balance testing. 
She can toe-heel walk and squat without difficulty. Range 
of motion (ROM) of the lumbar spine is full and pain-
less during forward flexion. Lumbar extension is moder-
ately limited and reproduces lumbo-sacral back pain but 
not lower extremity symptoms. Sitting straight leg rais-

ing (SLR)6 is full and painless bilaterally. Supine SLR6 
is mildly limited by tight hamstring muscles bilaterally. 
End range SLR with dorsiflexion of the foot6 reprodu-
cing moderate calf pain bilaterally. There is an absent left 
Achilles reflex with no evidence of lower extremity sen-
sory or motor deficits. No atrophy of the calf muscles are 
noted and during palpation of the lower extremities pulses 
appear present and bilaterally equal and her feet appeared 
warm. Hip examination reveals full and painless ROM. 
Moderate tenderness is noted during palpation of the L4-5 
and L5-S1 spinal segments. An MRI performed two year 
earlier revealed severe multi-level degenerative joint and 
disc disease with severe lateral recess stenosis at L4-5 and 
L5-S1.
	 At tentative diagnosis of neurogenic claudication due 
to degenerative lumbar spinal stenosis was given and a 
treatment program of flexion-distraction/ side posture 
spinal mobilization/ manipulation, neural mobilization, 
flexion based home exercises including a progressive sta-
tionary cycling program was prescribed. After 6 weeks of 
treatment at a frequency of 2-3 treatments per week she 
was re-evaluated. Using a self-report improvement scale 
(completely better, much improved, slightly improved, 
no change, slightly worse, much worse and worse than 
ever)7 she reported no significant change in her calf pain 
or walking ability. She stated she was compliant with her 
exercises except the stationary cycling program. She was 
referred to her family doctor for another arterial Doppler 
ultrasound test which revealed moderate bilateral tibial 
obstructive artery disease. She was subsequently referred 
to a vascular surgeon who confirmed the diagnosis and 
initiated a trial therapy with cilostazol 100 mg twice a day 
to improve blood flow. Response to the medication was 
excellent with little lower extremity symptoms or limita-
tions during walking.

Case 2
Mr. JP is a 62 year old consultant who presents with a 
30 year history of episodic lower back pain and nine 
month history of progressive right lateral thigh and leg 
pain. Over the past 6 months both lower back and leg pain 
intensifies with walking. He starts to limp after several 
metres and now his walking is limited to about 20 metres. 
The pain is described as burning and achy and appeared to 
travel from the back along the lateral hip and occasionally 
into the knee, groin and into the right foot. Stretching and 
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swimming provide temporary relief. Associated symp-
toms included urinary hesitancy which he has had on and 
off for 15 years. He had tried physiotherapy, chiropractic, 
and acupuncture without success. He takes neuropathic 
medication and narcotics for pain control. He states he is 
otherwise healthy.
	 On examination, he stands with a flexed posture and 
walks with a left leaning gait. ROM of the lumbar spine 
is full (finger tips reaching toes) and painless during flex-
ion. Lumbar extension is moderately limited and reprodu-
ces moderate lower back pain not leg pain. Supine SLR6 
and prone femoral nerve stretch8 are full and painless with 
no evidence of nerve tension signs bilaterally. Moderate 
muscle hypertonicity is noted over the right piriformis 
muscle. There is mild restriction in internal rotation and 
flexion of the right hip with minimal pain at the end range. 
Quadriceps reflexes are 2+ and bilaterally equal. Achilles 
reflexes could not be elicited bilaterally. No lower extrem-
ity sensory deficits are noted. There is mild atrophy of 
the right calf and hamstring muscles. A recent MRI of the 
lumbar spine revealed congenitally narrowed pedicles and 
severe multilevel spondylosis of lumbar spine with severe 
central spinal stenosis at L2-3 with associated neural com-
pression and moderate foraminal stenosis at right L4-5 and 
bilaterally at L5-S1. According to Mr. JP a recent right hip 
x-ray revealed no significant abnormalities, (his wife is a 
radiologist). However this was not confirmed.
	 A tentative diagnosis of neurogenic claudication due 
to degenerative lumbar spinal stenosis with underlying 
congentially narrowed pedicles was given and a six 
week (twice per week) treatment program consisting of 
flexion-distraction and side posture spinal mobilization/ 
manipulation, neural mobilization of the femoral and sci-
atic nerves and, flexion based home exercises was started. 
After several weeks of treatment no improvement was 
noted. The patient was re-evaluated and a moderate de-
terioration in ROM (subjectively assessed) of the right 
hip was noted especially during internal rotation and flex-
ion with moderate pain elicited at the end range. Com-
bined flexion, abduction, external rotation also was mod-
erate restricted and reproduced moderate pain. An x-ray 
of the right hip was performed which indicated moderate 
degenerative joint disease. Several months later Mr. JP 
received a successful total right hip replacement which 
significantly improved his lower extremity symptoms and 
walking ability.

Case 3
Ms. NK is a 71 year old retired physical therapist who 
presents with an 18 months history of left lateral thigh 
and chronic low back pain. The thigh pain is described as 
a dull nagging ache made worse with prolonged walking, 
stair climbing, getting out of a car, and lying in bed. The 
pain occasionally radiates to the lateral left knee and lim-
its her walking ability. The lower back pain is described 
as a steady dull nagging ache worse with physical activ-
ity, twisting actions, and prolonged sitting. She has tried 
a lumbar epidural steroid injection, massage therapy, 
anti-inflammatory medication, and acupuncture with no 
significant improvement in symptoms. She is otherwise 
healthy.
	 On examination she stands with a flat lumbar lordosis 
and mild scoliosis. She is able to heel-toe walk and squat 
without difficulty. ROM of the lumbar spine is mildly 
restricted and painful during forward flexion. Moderate 
pain is elicited during lumbar extension without reprodu-
cing her left leg pain. There is moderate tenderness over 
the L4-L5 and L5-S1 articulations during deep palpation. 
There is moderate-severe pain elicited during palpation 
over the left trochanteric bursa and tensor fascia lata. Ms. 
NK indicated that this pain is similar to the leg pain ex-
perienced during walking. Hip examination revealed mild 
pain at the end range of external rotation of the left hip. 
Neurological examination is unremarkable. Supine SLR 
with dorsi-flexion of the foot6 did not reproduce any leg 
symptoms bilaterally. An MRI revealed degenerative joint 
and disc disease throughout the lumbar spine with a par-
tial sequestered right L4-L5 para-central disc herniation 
giving rise to moderate lateral recess stenosis on the right 
with potential compression of the descending L5 nerve 
root. Similar findings were noted at the L5-S1 level with 
mild compression of the existing right L5 nerve.
	 A working diagnosis was moderate left trochanteric 
burstis and chronic mechanical low back pain with mod-
erate degenerative joint and disc disease. Her leg symp-
toms and limited walking ability appeared to be primarily 
due to the trochanteric bursitis and not due to the lumbar 
spinal stenosis. She began a treatment program of twice 
per week for six weeks consisting of deep cross-fiber 
massage over the left trochanteric bursa and tensor fascia 
lata, home stretches and icing, manual therapy directed 
to the lumbar spine and a home based lumbar spine exer-
cise program. After six weeks of therapy there was slight 



J Can Chiropr Assoc 2014; 58(3)	 315

C Ammendolia

improvement, using a self report improvement scale7 in 
her symptoms and walking ability.

Discussion
This study highlighted three common conditions that 
present with similar symptoms that are often misdiag-
nosed as caused by degenerative lumbar spinal stenosis. 
All three cases involved older adults who had lower back 
pain, lower extremity symptoms that limited walking 
ability (claudication) and moderate-severe degenerative 
lumbar stenosis on imaging.
	 A common reason for misdiagnosis is the interpreta-
tion of findings on imaging, particularly MRI and CT 
scan. Degenerative changes seen on imaging of the lum-
bar spine including degenerative central canal and lateral 
recess narrowing are common in older adults and often 
do not correlate with patient symptoms. Moderate lum-
bar spinal stenosis is noted in up to 30% of asymptom-
atic individuals over the age of 55.9 Therefore imaging is 
not a reliable modality for the diagnosis of lumbar spinal 
stenosis causing neurogenic claudication. A diagnosis of 
neurogenic claudication is made clinically from a through 
history and physical examination and not solely by im-
aging evidence of spinal stenosis.5 Important clinical fea-
tures include age over 70, bilateral buttock or leg pain, 
no pain when seated, symptoms worse standing/walking, 
symptoms improve when bending forward, wide stance 
gait and urinary disturbances.5

	 An understanding of the dynamic nature of neurogenic 
claudication and a comprehensive evaluation of other 
potential sources of symptoms and limited walking abil-
ity is paramount to appropriate diagnosis. The dynamic 
nature of neurogenic claudication refers to the reduction 
or elimination of lower extremity symptoms with sitting 
or leaning forward during walking or standing.4 This is a 
result of an increase in the cross sectional area of the lum-
bar spine with lumbar flexion which reduces compression 
to the spinal nerves.10,11 This phenomenon is also dem-
onstrated with the shopping cart sign which refers to the 
reduced symptoms and increased walking ability when 
leaning forward on a shopping cart.4,5,11 Supine and sitting 
straight leg raising tests6 is usually negative in neurogenic 
claudication because these maneuvers introduces flexion 
to the lumbar spine and reduces neuro-ischemic compres-
sion.4,5 Results of lower extremity sensation and strength 
testing is variable in neurogenic claudication but deficits 

are usually seen in more severe or long standing cases 
and usually correlates to the involved nerve roots. The 
same holds true when assessing deep tendon reflexes of 
the lower extremities which tend to be difficult to elicit 
in older individuals in general. Another important feature 
associated with neurogenic claudication is loss of bal-
ance5 which is due to impaired proprioception secondary 
to neuro-ischemia of spinal nerve roots12.
	 Other common conditions can have similar symptoms 
and walking impairments.

Case 1. Peripheral vascular disease
In Case 1, the patient’s main symptoms were a result of 
peripheral vascular disease (PVD). PVD causing inter-
mittent claudication is common in older adults with the 
prevalence growing significantly due to the aging popula-
tion.13 The risk of PVD is high among patients with dia-
betes mellitus, hypertension, hyperlipidemia, smoking 
and vasculitis due to auto-immune disease.14 Individuals 
with PVD have higher mortality rates and therefore early 
diagnosis and treatment is essential.15 In PVD, claudica-
tion symptoms are a result of ischemia to the lower ex-
tremities muscles which worsen with walking and allevi-
ated with rest.16 This symptom pattern is not unlike that of 
neurogenic claudication.4 Moreover, the two conditions 
can often co-exist making diagnosis even more challen-
ging. A recent study demonstrated that 26% of individuals 
with confirmed neurogenic claudication due to lumbar 
spinal stenosis have also objective signs of PVD.14 Al-
though assessment of peripheral lower extremity pulses is 
recommended, 8% of individuals with no PVD have dor-
sal pedis pulses that are not palpable and 10% of individ-
uals with normal pulses have PVD.14,17,18 A more accur-
ate in office method to assess for lower extremity PVD is 
using the ankle-brachial and toe-brachial indexes. A blood 
pressure cuff is used to assess the ratio of systolic blood 
pressure at the two anatomical locations. Ratios less than 
0.9 are considered positive for PVD with the toe-brachial 
index demonstrating more accuracy.14 Referral for an ar-
terial Doppler test is recommended for confirmation of 
the diagnosis. Arterial Doppler testing in individuals with 
at least 50% lower leg vascular occlusion has a sensitiv-
ity ranging from 80 to 98% and specificity from 89 to 
99% for PVD.19 Ischemic related skin discoloration and 
skin infections of the lower extremities, particularly of the 
feet, as in our Case 1 may help in the diagnosis. Features 
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of the history may also be useful. Using a shopping cart, 
stationary bike or walking uphill is not expected to im-
prove symptoms in PVD but tend to reduce symptoms in 
neurogenic claudication.

Case 2. Hip-Spine Syndrome
Case 2 has hip-spine syndrome. Hip-spine syndrome re-
fers to the coexistence of radiographic osteoarthritis (OA) 
of the hip and degenerative stenosis of the lumbar spine. 
Both degenerative conditions can result in buttock, groin, 
lateral hip, and leg pain and limited walking ability. The 
prevalence of radiographic hip OA is 27% in adults 45 
years of age or older20 of which 9.2% are symptomatic21. 
Therefore, like imaging for DLSS, radiographic findings 
of the hip must be correlated with symptoms and physical 
examination.22 Patients with groin pain have been shown 
to be seven times more likely to have a hip disorder only 
or a hip-plus-spine disorder than a spine–only disorder.23 A 
more recent study using fluoroscopic guided intra-articu-
lar injections among patients with known hip pathology 
demonstrated that the buttock region was the most com-
mon anatomical location of referred hip pathology (71%) 
followed by combined thigh and groin pain (55%).23 In 
another study, 47% of patients with isolated hip arthritis 
reported pain radiating below the knee.24 DLSS rarely re-
fers pain to the groin unless there is involvement of the 
L1-2 level. Buttock and lateral hip pain however, is a very 
common area of radicular pain due to DLSS. These find-
ings emphasize the challenges in distinguishing the main 
source of symptoms by pain distribution alone. Physical 
examination can be useful in distinguishing the main pain 
generator. OA of the hip is usually associated with repro-
duction of symptoms during weight bearing and a limp-
ing gait. Passive hip flexion and internal rotation is usually 
limited in range and reproduces the patients’ symptoms. 
Pain can also be reproduced when turning from a supine 
to side position on the exam table (or in bed) which often 
requires internal rotation and flexion of the hip. Patients 
with DLSS tend to be asymptomatic when lying or turning 
in bed.25 Stooped forward posture can be associated with 
both OA of the hip and DLSS. OA of the hip can lead to 
contractures of the hip flexors leading to anterior leaning 
posture.26 Muscle atrophy of the para-hip musculature can 
also be seen in both conditions: disuse atrophy in the case 
of OA of the hip and radiculopathy induced atrophy in the 
case of neurogenic claudication. When the diagnosis is still 

unclear electrophysiological studies can be performed. 
Normal nerve conduction and electromyographic studies 
do not rule out neurogenic claudication whereas findings 
of radiculopathy can be indicative of this process.27

	 A more invasive diagnostic approach involves fluoro-
scopic guided hip anesthetic injections. A significant re-
lief of symptoms following an intra-articular hip bupiva-
caine injection is reported to have a sensitivity of 87% 
and a specificity of 100% in diagnosing hip OA as the pri-
mary pain generator.28 On the other hand epidural spinal 
anesthetic injections with or with steroids are less useful 
in neurogenic claudication since the etiology is primarily 
due to neuro-ischemia not inflammation.26

Case 3. Trochanter burstis or greater trochanteric 
syndrome
In Case 3, the lateral hip pain is most likely due to greater 
trochanteric pain syndrome (GTPS). GTPS is a term used 
to describe chronic pain overlying the lateral aspect of 
the hip. This regional pain syndrome, once described as 
trochanteric bursitis, often mimics pain generated from 
spinal pathology including degenerative lumbar spinal 
stenosis.29 The term GTPS is suggested to better charac-
terize this condition which is described as reproducible 
tenderness in the region of the great trochanter in light of 
the inherit difficulties in localizing the true cause of the 
pain. Pain generators include any one of the nine bursae, 
muscles, and tendons that attached to the greater trochan-
ter and surrounding areas.30 The pain can travel along the 
lateral hip to the knee in 50% of cases29 and occasion-
ally below the knee31. It is estimated that GTPS affects 
between 10% and 25% of the population in industrial-
ized societies32 with significantly higher prevalence in the 
elderly33. GTPS is the second leading cause of hip pain in 
adults.33 Risk factors are increasing age, female gender, 
ipsilateral ilio tibial band pain, knee OA, obesity and low 
back pain.32 Mechanisms of GTPS include chronic micro-
trauma, regional muscle dysfunction, overuse or acute 
injury.32

	 In addition to palpation (jump sign), pain can be re-
produced by active and resisted abduction, passive ad-
duction of the hip34 and during combined passive flexion, 
abduction, external rotation and extension (FABERE)35. A 
Trendlenberg sign (when standing on one leg, the pelvis 
drops on the side opposite to the stance leg) is often associ-
ated with GTPS especially with lateral hip tendon tears.29 
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However, other than point tenderness there are very few 
diagnostics tests with high specificity for GTPS.36 A key 
diagnostics feature that can distinguish GTPS from neur-
genic claudication is lateral hip pain with lying on the 
affective side. Those with GTPS will often complain of 
night pain and difficulties sleeping because of increased 
pain where as individuals with neurogenic claudication 
are usually asymptomatic when lying down. Other dis-
tinguishing features include aggravation of GTPS during 
stair climbing, getting up from a seated position and cyc-
ling which causes repetitive rubbing the of iliotibial band 
over the greater trochanter. These activities generally do 
not aggravate symptoms in neurogenic claudication due 
to the flexed posture. A steroid and or anesthetic injec-
tions are often used for both diagnosis and therapy but 
the evidence for their effectiveness generally comes from 
lower quality evidence.33,37

	 Other conditions that need to be ruled out when assess-
ing the elderly patient with lower extremity symptoms 
include, diabetic neuropathy, meralgia paresthetica rad-
iculopathy due to lumbar disc herniation, cervical spinal 
stenosis, knee OA and degenerative facet and sacroiliac 
joints.
	 Once the diagnosis of neurogenic claudication is made 
and other potential conditions ruled out appropriate 
treatment can implemented. Treatments for neurogenic 
claudication include surgical and non surgical. The ef-
fectiveness of non surgical treatments including physical 
therapy, chiropractic, exercise, medication, epidural in-
jections is unknown.38-42 A rational approach would be 
to provide instruction on lumbar flexion and core stabil-
ization exercises and overall fitness (using of a stationary 
forward leaning bike), provide therapy to improve lumbar 
spine flexibility and instruction on self management strat-
egies to avoid lumbar extension and reduce the lumbar 
lordosis when standing and walking. Surgical interven-
tions include direct and indirect decompression with and 
without fusion. Carefully selected patients with leg dom-
inant symptoms usually improve with surgery however; 
the benefits tend to diminish over time.4

Conclusions
DLSS causing neurogenic claudication is a leading cause 
of lower extremity symptoms and limited walking abil-
ity in the elderly. Other common conditions such as a 

PVD, hip osteoarthritis, and GTPS can also give rise to 
similar symptoms and restricted walking ability which 
makes identifying the main source of symptoms a chal-
lenge in the older population. A careful and through his-
tory and physical examination, and keen understanding of 
the underlying pathoanatomy and pathophysiology of the 
common conditions is paramount for accurate diagnosis 
and appropriate management.

References
1.	� Fanuele JC, Birkmeyer NJ, Abdu WA, Tosteson TD, 

Weinstein JN. The impact of spinal problems on the health 
status of patients: have we underestimated the effect? 
Spine. 2000 Jun 15;25(12):1509-14. PubMed PMID: 
10851099. Epub 2000/06/13. eng.

2.	� Takahashi K, Kagechika K, Takino T, Matsui T, 
Miyazaki T, Shima I. Changes in epidural pressure during 
walking in patients with lumbar spinal stenosis. Spine. 
1995 Dec 15;20(24):2746-9. PubMed PMID: 8747254. 
Epub 1995/12/15. eng.

3.	� Konno S, Kikuchi S, Tanaka Y, Yamazaki K, Shimada Y, 
Takei H, Yokoyama T, Okada M, Kokubun S. A 
diagnostic support tool for lumbar spinal stenosis: a self-
administered, self-reported history questionnaire. BMC 
Musculoskelet Disord. 2007 Oct 30;8:102.

4.	� Katz JN, Harris MB. Clinical practice. Lumbar spinal 
stenosis. N Engl J Med. 2008 Feb 21;358(8):818-25.

5.	� Suri P, Rainville J, Kalichman L, Katz JN. Does this 
older adult with lower extremity pain have the clinical 
syndrome of lumbar spinal stenosis? JAMA: the 
Journal of the American Medical Association. 2010 Dec 
15;304(23):2628-36.

6.	� Rebain R, Baxter GD, McDonough S. A systematic 
review of the passive straight leg raising test as a 
diagnostic aid for low back pain (1989 to 2000). Spine. 
2002;27:E388-E395.

7.	� Fischer D, Stewart AL, Bloch DA, Lorig K, Laurent D, 
Holman H: Capturing the patient’s view of change as a 
clinical outcome measure. JAMA. 1999,282:1157-1162.

8.	� Dyck P. The femoral nerve traction test with lumbar disc 
protrusion. Surg Neurol. 1976;6:163.

9.	�  Tong HC, Carson JT, Haig AJ, et al. Magnetic resonance 
imaging of the lumbar spine in asymptomatic older adults. 
J Back Musculoskeletal Rehabil. 2006;19:67-72.

10.	�Chung SS, Lee CS, Kim SH, Chung MW, Ahn JM. Effect 
of low back posture on the morphology of the spinal canal. 
Skeletal Radiology. 2000 Apr;29(4):217-23.

11.	�Penning L. Functional pathology of lumbar spinal stenosis. 
Review paper. Clin Biomech. 1992 Feb;7(1):3-17.

12.	�Kanno H, Ozawa H, Koizumi Y, Morozumi N, Aizawa T, 
Kusakabe T, et al. Dynamic change of dural sac cross-
sectional area in axial loaded magnetic resonance imaging 
correlates with the severity of clinical symptoms in 



318	 J Can Chiropr Assoc 2014; 58(3)

Degenerative lumbar spinal stenosis and its imposters: three case studies

patients with lumbar spinal canal stenosis. Spine. 2012 Feb 
1;37(3):207-13.

13.	�Hirsch AT, Criqui MH, Treat-Jacobson D, et al. Peripheral 
arterial disease detection, awareness, and treatment in 
primary care. JAMA 2001;286:1317–24.

14.	�Imagama S, Matsuyama Y, Sakai Y, Ito Z, Wakao N, 
Deguchi M, Hachiya Y, Osawa Y, Yoshihara H, Kamiya M, 
Kanemura T, Kato F, Yukawa Y, Yoshida T, Harada A, 
Kawakami N, Suzuki K, Matsubara Y, Goto M, Sato K, 
Ito S, Maruyama K, Yanase M, Ishida Y, Kuno N, 
Hasegawa T, Ishiguro N. An arterial pulse examination is 
not sufficient for diagnosis of peripheral arterial disease 
in lumbar spinal canal stenosis: a prospective multicenter 
study. Spine (Phila Pa 1976). 2011 Jul 1;36(15):1204-10.

15.	�Criqui MH, Langer RD, Fronek A, et al. Mortality over 
a period of 10 years in patients with peripheral arterial 
disease . N Engl J Med. 1992;326:381–6.

16.	�Norgren L , Hiatt WR , Dormandy JA , et al. Inter-Society 
Consensus for the Management of Peripheral Arterial 
Disease (TASC II). J Vasc Surg. 2007;45 Suppl: S5–67.

17.	�Lundin M, Wiksten JP, Perakyla T, et al. Distal pulse 
palpation: Is it reliable? World J Surg. 1999;23:252–5.

18.	�Meade TW, Gardner MJ, Cannon P, et al. Observer 
variability in recording the peripheral pulses. Br Heart J. 
1968;30:661–5.

19.	�Collins R, Cranny G, Burch J, Aguiar-Ibáñez R, Craig D, 
Wright K, Berry E, Gough M, Kleijnen J, Westwood M. 
A systematic review of duplex ultrasound, magnetic 
resonance angiography and computed tomography 
angiography for the diagnosis and assessment of 
symptomatic, lower limb peripheral arterial disease. Health 
Technol Assess. 2007 May;11(20):iii-iv, xi-xiii, 1-184.

20.	�Botwin KP, Gruber RD, Bouchlas CG, Torres-
Ramos FM, Sanelli JT, Freeman ED, Slaten WK, Rao S. 
Fluoroscopically guided lumbar transformational epidural 
steroid injections in Fluoroscopically guided lumbar 
transformational epidural steroid injections in degenerative 
lumbar stenosis: an outcome study. Am J Phys Med 
Rehabil. 2002 Dec;81(12):898-905.

21.	�Lawrence RC, Felson DT, Helmick CG, Arnold LM, 
Choi H, Deyo RA, Gabriel S, Hirsch R, Hochberg MC, 
Hunder GG, Jordan JM, Katz JN, Kremers HM, Wolfe F; 
National Arthritis Data Workgroup. Estimates of the 
prevalence of arthritis and other rheumatic conditions 
in the United States. Part II. Arthritis Rheum. 2008 
Jan;58(1):26-35. doi: 10.1002/art.23176

22.	�Brown MD, Gomez-Marin O, Brookfield KF, Li PS. 
Differential diagnosis of hip disease versus spine disease. 
Clin Orthop Relat Res. 2004 Feb;(419):280-4.

23.	�Lesher JM, Dreyfuss P, Hager N, Kaplan M, Furman M. 
Hip joint pain referral patterns: a descriptive study. Pain 
Med. 2008 Jan-Feb;9(1):22-5. doi: 10.1111/j.1526-
4637.2006.00153.x.

24.	�Khan AM, McLoughlin E, Giannakas K, Hutchinson C, 

Andrew JG. Hip osteoarthritis: where is the pain? Ann R 
Coll Surg Engl. 2004 Mar;86(2):119-21.

25.	�Madsen R, Jensen TS, Pope M, Sorensen JS, Bendix T. 
The effect of body position and axial load on spinal canal 
morphology: an MRI study of central spinal stenosis. 
Spine. 2008 Jan 1;33(1):61-7.

26.	�Devin CJ, McCullough KA, Morris BJ, Yates AJ, 
Kang JD. Hip-spine syndrome. J Am Acad Orthop Surg. 
2012 Jul;20(7):434-42. doi: 10.5435/JAAOS-20-07-434.

27.	�Spivak JM. Degenerative lumbar spinal stenosis. J Bone 
Joint Surg Am. 1998 Jul;80(7):1053-66.

28.	�Kleiner JB, Thorne RP, Curd JG. The value of bupivicaine 
hip injection in the differentiation of coxarthrosis 
from lower extremity neuropathy. J Rheumatol. 1991 
Mar;18(3):422-7.

29.	�Williams BS, Cohen SP. Greater trochanteric pain 
syndrome: a review of anatomy, diagnosis and treatment. 
Anesth Analg. 2009 May;108(5):1662-70. doi: 10.1213/
ane.0b013e31819d6562.

30.	�Tortolani PJ, Carbone JJ, Quartararo LG. Greater 
trochanteric pain syndrome in patients referred to 
orthopedic spine specialists. Spine J. 2002;2:251–4.

31.	�Gordon EJ. Trochanteric bursitis and tendinitis. Clin 
Orthop. 1961;20:193–202.

32.	�Segal NA, Felson DT, Torner JC, Zhu Y, Curtis JR, 
Niu J, NevittMC. Greater trochanteric pain syndrome: 
epidemiology and associated factors. Arch Phys Med 
Rehabil. 2007;88:988–92.

33.	�Stephens MB, Beutler AI, O’Connor FG. Musculoskeletal 
injections: a review of the evidence. Am Fam Physician. 
2008 Oct 15;78(8):971-6.

34.	�Karpinski M, Piggott H. Greater trochanteric pain 
syndrome. A report of 15 cases. J Bone Joint Surg Br. 
1985; 67:762–763.

35.	�Ege Rasmussen KJ, Fano N. Trochanteric bursitis. 
Treatment by corticosteroid injection. Scand J Rheumatol. 
1985;14:417–20.

36.	�Bird PA, Oakley SP, Shnier R, Kirkham BW. Prospective 
evaluation of magnetic resonance imaging and physical 
examination findings in patients with greater trochanteric 
pain syndrome. Arthritis Rheum. 2001;44:2138–45.

37.	�Lustenberger DP, Ng VY, Best TM, Ellis TJ. Efficacy of 
treatment of trochanteric bursitis: a systematic review. 
Clin J Sport Med. 2011 Sep;21(5):447-53. doi: 10.1097/
JSM.0b013e318221299c.

38.	�Ammendolia C, Stuber K, de Bruin LK et al. Nonoperative 
treatment of lumbar spinal stenosis with neurogenic 
claudication: a systematic review. Spine (Phila Pa 1976). 
2012;37:E609-E616.

39.	�Ammendolia C, Stuber KJ, Rok E, Rampersaud R, 
Kennedy CA, Pennick V, Steenstra IA, de Bruin LK, 
Furlan AD Nonoperative treatment for lumbar spinal 
stenosis with neurogenic claudication. Cochrane Database 
Syst Rev. 2013 Aug 30;8: Review.



J Can Chiropr Assoc 2014; 58(3)	 319

C Ammendolia

40.	�Ammendolia C, Stuber KJ, Tomkins-Lane C, Schneider M, 
Rampersaud YR, Furlan AD, Kennedy CA. What 
interventions improve walking ability in neurogenic 
claudication with lumbar spinal stenosis? A systematic 
review. Eur Spine J. 2014 Mar 15. [Epub ahead of print]

41.	�May S, Comer C. Is surgery more effective than non-

surgical treatment for spinal stenosis, and which non-
surgical treatment is more effective? A systematic review. 
Physiotherapy. 2013;99:12-20.

42.	�Tran de QH, Duong S, Finlayson RJ. Lumbar spinal 
stenosis: a brief review of the nonsurgical management. 
Can J Anaesth. 2010;57:694-703.




