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Background: Low back pain is a common symptom 
arising from many possible sources and includes the 
possibility of the contribution of remote pathology. This 
report describes a patient with bilateral osteonecrosis of 
the femoral heads presenting with a primary symptom of 
low back pain. 
 Case presentation: A 37-year-old male presented 
for evaluation of dominant pain that existed for 
approximately 6-12 months and was located in the right 
low back. Milder pain was also reported in the right 
hip. Low back and hip pain were both aggravated by 
weight-bearing activities. An evidence-based diagnostic 
evaluation revealed little indication for a primary 

Historique : La lombalgie est un symptôme commun 
découlant de nombreuses sources possibles et 
comprend la possibilité de la contribution d’une 
pathologie distante. Cette étude décrit un patient atteint 
d’ostéonécrose bilatérale des têtes fémorales présentant 
un symptôme primaire de lombalgie. 
 Exposé de cas : Un homme de 37 ans s’est présenté 
pour l’évaluation d’une douleur dominante dans le bas 
du dos, côté droit, qui existait depuis environ 6 à 12 
mois. Une douleur plus légère a également été signalée 
à la hanche droite. Ces deux douleurs s’aggravaient 
pendant des activités où il fallait porter une charge. Une 
évaluation diagnostique fondée sur des preuves a révélé 
peu d’indication d’une source de douleur primaire 
provenant de structures lombaires. Les radiographies 
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Background
Low back pain (LBP) is a common symptom arising from 
many potential anatomic sources such as nerve roots, my-
ofascial structures, bone, joints, intervertebral discs, and 
organs within the abdominal cavity.1,2 Symptoms can also 
spawn from aberrant neurological pain processing3,4 and 
are influenced substantially by psychosocial elements5-10. 
Thus, the diagnostic evaluation of patients with LBP often 
requires complex clinical decision-making.11

 LBP can also be caused by remotely located or concur-
rent conditions.12-15 An example of LBP remotely gener-
ated from the hip was reported by Ben-Galim et al., who 
studied 25 patients diagnosed with hip osteoarthritis and 
concomitant LBP. Patients underwent total hip arthro-
plasty and experienced both a reduction in hip and LBP 
sustained for at least 2 years following surgery.16 Similar-
ly, Sembrano et al. studied 368 patients with LBP origin-
ating from a combination of spine and hip (8%) and spine 
and sacroiliac joint (7.5%) pathology. LBP was reported 
by patients with pathology identified only in the hip re-
gion in 2.5% of cases.17

 LBP generated from hip pathology is likely due to the 
functional interdependence of related regions18,19 and has 
been labeled hip-spine syndrome20. Briefly, this syndrome 
describes altered spinal alignment with changes in trans-
mitted forces and muscle length in the presence of hip 
pathology. Indirect evidence for this concept is demon-

strated by patients with LBP who also exhibit reduced 
ROM, strength, and muscular endurance in the hip21-23 and 
by those who achieve measurable clinical improvement 
in LBP symptoms following treatment directed at the hip 
region24,25.
 Osteonecrosis (ON), or avascular necrosis, of the hip is 
characterized by disruption or loss of nutrient blood sup-
ply to the femoral head resulting in progressive osseus 
breakdown, often leading to structural failure of the cor-
tical surface.26 Estimates suggest that up to 20,000 new 
cases of hip ON are diagnosed each year in the United 
States alone27,28 and up to 60% occur bilaterally29. ON eti-
ology can be categorized as traumatic by direct injury to 
the hip, or non-traumatic by factors such as collagen vas-
cular disease, sickle cell hemoglobinopathy, and possibly 
long-term exposure to corticosteroid drugs.30-33 Non-trau-
matic ON most commonly occurs between the 3rd and 5th 
decade34 exhibiting variable progression, though many 
cases develop femoral head collapse within 3 years fol-
lowing diagnosis35. In addition to hip pain, patients with 
ON report concomitant pain in the low back, buttock, 
groin, thigh, and knee.36-38

 This case report describes an adult male with chronic 
low back pain who presented for an eligibility examina-
tion before enrollment in a clinical trial involving chiro-
practic care for patients with LBP.39 The case presented 
in this article was unique in that our in-office evaluation 

pain source originating from low back structures. 
Radiographs revealed bilateral osteonecrosis with 
evidence of left femoral head collapse. 
 Conclusion: Hip osteonecrosis may have contributed 
to an atypical presentation of low back pain due to 
aberrant localization of pain and/or combined with 
altered biomechanical loading of musculoskeletal 
structures. 
 
 
 
(JCCA. 2015; 59(3):300-310) 
 
k e y  w o r d s :  low back pain, hip joint, osteonecrosis, 
diagnosis, chiropractic, avascular necrosis

ont révélé une ostéonécrose bilatérale avec une 
constatation de l’effondrement de la tête fémorale 
gauche. 
 Conclusion : L’ostéonécrose de la hanche pourrait 
avoir contribué à une présentation atypique de 
douleurs lombaires en raison de la localisation 
aberrante de la douleur ou de la combinaison avec 
la charge biomécanique altérée des structures 
musculosquelettiques. 
 
(JCCA. 2015; 59(3):300-310) 
 
m o t s  c l é s  :  douleur lombaire, articulation de la 
hanche, ostéonécrose, diagnostic, chiropratique, nécrose 
avasculaire
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revealed little diagnostic evidence for a symptom source 
located in the lumbar region. Radiographic imaging, 
however, revealed bilateral osteonecrosis of the femoral 
heads.

Case presentation

Clinical history
A 37-year-old African-American male with a varied work 
history reported LBP which he first experienced upon 
waking approximately 6-12 months before evaluation at 
our clinic. No traumatic incident or injury was reported 
prior to symptom onset. At exam, his most severe pain, 
rated at 5/10 on a numerical rating scale, was located over 
the right posterior iliac crest. Milder pain was also re-
ported in the anterior right hip region. Both the low back 
and hip pain were sharp in quality and exhibited vary-
ing intensity. Walking, twisting the torso, and initiating 
movements such as rising from a chair provoked both 
hip and low back symptoms. Palliative activities includ-
ed lying down and sitting. The patient denied any previ-
ous evaluation or treatment for these symptoms. Health 
history included childhood onset asthma, a 4-pack/year 
smoking history, one acute asthma hospitalization with 
corticosteroid therapy (1 year prior), and a recent frost-
bite injury to the left foot. Alcohol consumption of ≥ 4 
drinks per day reportedly occurred 9 times in the past year 
with an average of 2 drinks per week. Current medication 
consisted only of the bronchodilator albuterol, as needed, 
for asthma symptoms.

Examination
Clinical evaluation was conducted using an evidence-based 
diagnostic classification system for LBP developed by 
Vining et al.40 The system incorporates a checklist tool 
to aid practitioners in synthesizing and organizing the 
historical and examination information to confirm or rule 
out diagnoses. Briefly, the checklist includes between 1 
and 6 criteria supporting a specific diagnosis for LBP and 
a screening category indicating the need for additional 
evaluation or referral. When a criterion is met, a checkbox 
is marked indicating evidence for a particular diagnosis. 
Evidence is demonstrated by meeting clinical prediction 
rules or multiple criteria within a category. Conversely, 
evidence against a diagnosis is demonstrated by failing 
to meet a sufficient number of criteria within a category. 

An example of the diagnostic checklist tool is provided in 
Appendix 1.
 Gait observation revealed a slight stiff-legged limp 
guarding the left lower extremity, attributed by the pa-
tient to plantar foot surface sensitivity persisting since 
his frostbite injury. Pulse, respiration, blood pressure, 
and temperature were within normal limits as were ac-
tive and passive lumbar and hip ranges of motion. Pain 
did not centralize on repeated lumbar end range loading. 
Likewise, thigh thrust, sacral thrust, iliac compression, 
anterior superior iliac spine compression, and the lumbar 
extension-rotation test did not reproduce pain. Achilles 
and patellar deep tendon reflexes were normally sym-
metrical and responsive. Muscle strengths of the tibialis 
anterior, extensor hallicus longus and peroneus were 
+5 and symmetrical. The Leeds Assessment for Neuro-
pathic Symptoms and Signs score was 0 indicating pain 
was arising from a nociceptive instead of a neuropathic 
source.41

 Only 3 examination maneuvers mildly reproduced the 
patient’s LBP: Gaenslen’s test on the right, femoral nerve 
stretch on the right, and active lumbar extension. Patrick’s 
test and passive external rotation of the right hip produced 
right hip pain. No examination procedures produced pain 
in the left hip. Lumbar segmental hypomobility and mild 
paraspinal hypertonicity were also noted.
 The health history and symptom characteristics 
combined with few and mild examination findings (de-
scribed above) did not result in evidence suggesting 
locally- generated LBP. Likewise, there was no histor-
ical, symptomatic, or examination evidence for neur-
opathic pain.5,40 Two examination maneuvers resulted 
in hip pain creating some suspicion for hip pathology. 
Lumbar pathology was still considered possible due to 
chronicity, failure to meet any diagnostic criteria, and 
lack of an event that initiated symptoms. Thus, the deci-
sion was made to conduct a radiographic examination of 
the lumbar spine and pelvis.

Imaging and diagnosis
Radiographic examination revealed a slight left lumbar 
convexity without notable degenerative change in the 
lumbar spine or sacroiliac joints. Right and left femoral 
heads showed a mixed sclerotic pattern (See Figure 1). 
The left femoral head demonstrated a mild loss of spheri-
city, indicating early cortical collapse (See Figure 2). Al-
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tered density in the femoral head(s) accompanied by col-
lapse of the femoral cortical surface (impaction fracture) 
are findings consistent with a diagnosis of osteonecrosis.42

Outcomes
The patient was informed of the diagnosis and that he was 
ineligible for the clinical trial because he needed a surgical 
evaluation and a condition causing the LBP originating 
from the low back region could not be confirmed.39 The 
doctor of chiropractic discussed the potential detrimental 
health effects of alcohol consumption due to reported lev-
els that categorized him with a slight risk for dependence 
or abuse.43 The patient was then referred to a primary care 
provider to further evaluate ON etiology and to facilitate 
a surgical consultation. An orthopedic surgeon concurred 
with the diagnosis of bilateral ON and considered the 
most likely etiology to be that of prior corticosteroid use, 

possibly in combination with prior alcohol consumption. 
Bilateral total hip arthroplasty was recommended. Chiro-
practic treatment (i.e. palliative manipulative therapies, 
exercises designed to relieve LBP and/or hip symptoms, 
and/or activity modifications that reduce weight-bearing 
on the affected joints) was not pursued because care at our 
clinic is not available for patients outside those enrolled 
in ongoing clinical trials. At the time this manuscript was 
submitted for publication, the patient had not undergone 
corrective surgery due to an elective decision to postpone.

Discussion
In this case, the patient’s clinical history and examina-
tion did not indicate a primary source of LBP originating 
from low back structures and imaging revealed no latent 
pathology in the lumbar spine. Hip examination findings 
were only mildly suggestive of several potential condi-

 
Figure 1. 

Radiographic image showing bilateral mixed or patchy 
sclerosis represented by areas of non-uniform density in 
the superior femoral heads extending toward but not into 

the femoral necks.

 
Figure 2. 

Radiographic image of left hip. Subtle flattened area 
(Arrow) on the superior medial cortical surface of 

the femur represents impaction fracture of underlying 
necrotic bone.
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tions, such as femoroacetabular impingement and osteo-
arthritis44,45 which require more advanced testing to con-
firm a diagnosis46-49. Radiographic imaging demonstrated 
bilateral ON with the left hip showing greater structural 
deterioration despite normal examination findings and the 
absence of symptoms on that side. Incongruity between 
the severity of imaging findings and symptoms is not un-
common in many musculoskeletal conditions.50,51

 Bilateral ON was visible with standard radiography 
because the condition had reached a level of progression 
demarcated by relatively advanced bony disorganization 
and collapse. Had ON been strongly suspected without 
radiographic evidence, we likely would have recom-
mended magnetic resonance imaging because it is a more 
sensitive diagnostic tool capable of detecting early ON 
pathology.52,53

 Though there is no definitive method available to con-
firm the dominant source of pain, the lack of evidence 
supporting a local LBP diagnosis in conjunction with the 
radiographic evidence compelled us to theorize the symp-
tom contribution in this case. We posit hip ON contrib-
uted to an atypical presentation of LBP most likely due 
to altered biomechanical loading of pelvic and low back 
structures or combined with referred pain or aberrant 
localization.
 Risk factors for non-traumatic ON include cortico-
steroid use, alcohol abuse, sickle cell disease, systemic 
lupus erythematosus, renal failure and hematologic dis-
orders.35,52 More than 90% of non-traumatic hip ON cases 
are estimated to occur secondary to alcohol and cortico-
steroid use54 possibly via mechanisms that result in fatty 
infiltration of bone marrow leading to intraosseus hyper-
tension, vascular compression, and diminished vascular-
ity to the femoral head55,56. However, the causal relation-
ships between ON and alcohol and corticosteroid use is 
unclear because it is difficult to separate pharmacologic 
side-effects from underlying disease.57 The patient de-
scribed here had a relatively recent history of short-term 
corticosteroid use. The suspected mechanisms by which 
corticosteroids can cause ON suggest that long-term use, 
instead of short-term, is necessary for increasing risk.58 
Therefore, corticosteroids may not have contributed to 
the development of ON in this case. Likewise, the quan-
tity of prior alcohol use did not suggest long-term abuse 
and may not have played a contributing role. No other 
substantial risk factors were identified.

Classification and management options
Clinical and radiographic findings can be grouped in 
stages to help diagnose and track the progress of ON. The 
Ficat-Arlet classification system categorizes ON based on 
pathological progression. Table 1 lists common imaging 
findings associated with each classification stage.59 In 
cases where cortical collapse occurs and/or hip degener-
ation is present causing pain or compromised articulation 
(Ficat-Arlet stage III or IV), total hip arthroplasty is likely 
the only treatment option that will allow patients to re-
main ambulatory in the long-term.60

 Conservative early-interventional (pre-cortical col-
lapse) approaches include activity and lifestyle modi-
fications that significantly limit weight-bearing, and 
therefore, compressive loading of the femoral head.35,54 
Encouraging patients to reduce alcohol consumption 
and supporting smoking cessation may also be helpful.61 
Other conservative treatments intended to stimulate re-
vascularization and bone regrowth include extracorporeal 
shockwave therapy, pulsed electromagnetic field therapy, 
and hyperbaric oxygen therapy.34,35 Pharmacotherapy op-
tions include bisphosphonate compounds which treat ON 
by depressing osteoclast activity and inducing apoptosis, 
thereby delaying trabecular collapse. However, in a re-
view of therapies for non-traumatic ON, Lee et al. con-
cluded that sufficient evidence is not currently present to 

Table 1. 
Radiographic imaging findings associated with Ficat-

Arlet stages of osteonecrosis of the hip

Stage Radiographic Findings
0 Preclinical Normal or near-normal
I Preradiographic Normal or near-normal
II  Prior to head collapse 

or sequestrum 
formation

•  Trabecular pattern changes
•  Sclerosis, decalcification, or a 

mix of both
III Collapse •  Crescent sign and broken 

contour of the femoral head
•  Sequestrum
•  Normal or increased joint space 

due to collapse
IV Degenerative •  Flattened contour of femoral 

head
•  Decreased joint space
•  Acetabular osteophytes
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support the routine use of pharmacologic agents.34 Two 
surgical procedures designed to prevent collapse and 
stimulate regrowth are core decompression and vascular-
ized bone grafts. No clear evidence points to either pro-
cedure as a more effective approach, perhaps due in part 
to the heterogeneity of specific presentations and co-mor-
bid conditions contributing to ON.35,57

 Following cortical collapse, total hip arthroplasty or 
femoral head resurfacing may be recommended. Unfortu-
nately, evidence indicating either procedure as most appro-
priate or predictive of outcomes also appears mixed.60,62,63 
In this case, only 1 femoral head demonstrated collapse, 
and bilateral total hip arthroplasty was recommended.

Conclusion
This report describes a patient with bilateral hip ON pos-
sibly contributing to atypical LBP via referred pain or 
altered biomechanical loading of pelvic and low back 
tissues. The case demonstrates the value of performing 
an evidenced-based diagnostic investigation for patients 
with LBP, including substance use exposure and detailed 
health history, and having a working knowledge of clin-
ical management options for those identified with ON. 
ON can occur in combination with other conditions com-
monly treated by manual therapy practitioners, and simi-
lar cases present opportunities to co-manage patients and 
collaborate with other healthcare professionals.
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Appendix 1 
Diagnostic classification checklist for patients with chronic low back pain. 

Reprinted with permission from the Journal of the Canadian Chiropractic Association [40].
 
Screening

Is there evidence of progressive neurological deficit? .............................................................................q No  q Yes

Is there evidence of pathologic fracture, infection or malignancy? .........................................................q No  q Yes

Are there gait difficulties, spasticity or other signs of myelopathy? ........................................................q No  q Yes

Recent history of unplanned or unexplained weight loss? .......................................................................q No  q Yes

Is there evidence of seronegative spondyloarthropathy? .........................................................................q No  q Yes

 
 
Nociceptive Pain

Discogenic Pain

Centralization with repeated motion ........................................................................................................q No  q Yes

Any two: (Centralization w/ repeated motion, vulnerable/apprehensive when stooped, & exten. loss) .q No  q Yes

 
SI Joint Pain (3 or more of 6 tests)

Three or more of 6 + SI Joint tests without centralization with repeated motion ....................................q No  q Yes 
(Gaenslen’s L & R, Thigh Thrust [symptom side], Distraction, Iliac Compression, Sacral Thrust)

 
Zygapophyseal (Facet) Joint Pain (3 or more)

Age > 50 ...................................................................................................................................................q No  q Yes

Pain relieved when walking .....................................................................................................................q No  q Yes

Pain relieved when sitting ........................................................................................................................q No  q Yes

Onset of pain was paraspinal ...................................................................................................................q No  q Yes

Positive Extension-Rotation test ..............................................................................................................q No  q Yes

 
Myofascial Pain

Ache-type pain with aggravation by use of involved muscle ..................................................................q No  q Yes

Trigger point in muscle with possible radiation .......................................................................................q No  q Yes
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Neuropathic Pain

Compressive Radiculopathy

Absent ankle/knee reflex ..........................................................................................................................q No  q Yes

Leg pain worse than back pain? ...............................................................................................................q No  q Yes

Dermatome distribution (cough, sneeze, strain) ......................................................................................q No  q Yes

Paresis (extremity motor strength loss) ....................................................................................................q No  q Yes

Finger floor distance during flexion >25cm .............................................................................................q No  q Yes

LANSS score >12 ....................................................................................................................................q No  q Yes

 
Non-compressive Radiculopathy

LANSS score >12 ....................................................................................................................................q No  q Yes

Compressive Radiculopathy criteria are satisfied ....................................................................................q No  q Yes

 
Neurogenic Claudication

Score of 7 or more on clinical prediction rule .........................................................................................q No  q Yes

ABI greater than 0.9 (if indicated) ...........................................................................................................q No  q Yes

 
Central Pain

Pain disproportionate to injury/pathology ...............................................................................................q No  q Yes

Disproportionate, non-mechanical, unpredictable pattern of aggravating/relieving factors ....................q No  q Yes

Strong association with maladaptive psychosocial factors ......................................................................q No  q Yes 
(neg. emotions, poor self efficacy, maladaptive beliefs & pain behaviors, conflicts [family, work…])

Diffuse or non-anatomic distribution of tenderness to palpation .............................................................q No  q Yes

 
Functional Instability (Lumbar Segmental Instability)

Prone passive lumbar extension positive .................................................................................................q No  q Yes

One or more lumbar hypermobile segment(s) .........................................................................................q No  q Yes

One or more lumbar hypomobile segments .............................................................................................q No  q Yes

 
Other diagnoses

Evidence for other diagnoses (Thoracolumbar syndrome, Piriformis syndrome, Hip pain) ...................q No  q Yes
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Leeds Assessment of Neuropathic Symptoms and Signs (LANSS Pain Scale)

Does the pain feel like strange unpleasant sensations on the skin (e.g. pricking, tingling, pins/needles)? .................... 5 

Does skin in the painful area(s) look different (mottled, more red or pink than usual)? ................................................ 5

Is the skin in the painful area abnormally sensitive to touch? (e.g. lightly stroked, tight clothes)  ................................ 3

Does your pain come on suddenly? (e.g. electric shocks, jumping, or bursting) ........................................................... 2

Does the pain feel as if the skin temperature in the painful area has changed abnormally (e.g. hot, burning)? ............ 1

Exam: Does stroking the painful area of skin with cotton produce pain? ...................................................................... 5

Exam: Does a pinprick at the painful area feel different than a pinprick in an area of normal skin? ............................. 3

0 – 12 = likely nociceptive, Score > 12 likely neuropathic  Total: ................................................................ ______

Adapted from: Bennett, M.I. (2001). The LANSS Pain Scale: The Leeds assessment of neuropathic symptoms and 
signs. Pain, 92(1-2), 147–157.

 

Neurogenic Claudication Clinical Prediction Rule (Score of ≥ 7)

Age 60-70 ........................................................................................................................................................................ 2

Age >70 ........................................................................................................................................................................... 3

Onset over 6 months ....................................................................................................................................................... 1

Symptoms improve when bending forward .................................................................................................................... 2

Symptoms improve when bending backward ...............................................................................................................  -2

Symptoms exacerbated while standing ........................................................................................................................... 2

Intermittent claudication symptoms (symptoms while walking and relieved by rest) ................................................... 1

Urinary incontinence ....................................................................................................................................................... 1

Total  ....................................................................................................................................................................... _____

Adapted from: Sugioka T, Hayashino Y, Konno S, Kikuchi S, Fukuhara S. Predictive value of self-reported patient 
information for the identification of lumbar spinal stenosis. Fam Pract 2008;25:237-244.


