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Abstract

BACKGROUND: Leg pain associated with walking is sometimes incorrectly attributed to hip
osteoarthritis (OA) or lumbar spinal stenosis (LSS).

PURPOSE: This study compared physicians’ values of signs and symptoms for diagnosing and
differentiating hip OA and LSS to their clinical utility.

STUDY DESIGN/SETTING: Musculoskeletal physicians were surveyed with online question-
naires. Patients were recruited from hip and spine specialty practices.

PATIENT SAMPLE: Seventy-seven hip OA and 79 LSS patients.

OUTCOME MEASURES: Signs and symptoms of hip OA and LSS.

METHODS: Fifty-one of 66 invited musculoskeletal physicians completed online surveys about
the values of 83 signs and symptoms for diagnosing hip OA and LSS. Of these, the most valued
32 symptoms and 13 physical examination items were applied to patients with symptomatic hip
OA or LSS. Positive likelihood ratios (+LR) were calculated for each items’ ability to differentiate
hip OA from LSS, with a +LR>2 set as indicating usefulness for favoring either diagnosis. Positive
LRs were compared with surveyed physicians’ values for each test.

RESULTS: All symptoms were reported by some patients with each diagnosis. Only 11 of
32 physician-valued symptoms were useful for discriminating hip OA from LSS. Eight symptoms
favored hip OA over LSS: groin pain (+LR=4.9); knee pain (+LR=2.2); pain that decreased with
continued walking (+LR=3.9); pain that occurs immediately with walking (+LR=2.4); pain that
occurs immediately with standing (+LR=2.1); pain getting in/out of a car (+LR=3.3); pain with
dressing the symptomatic leg (+LR=3.1); and difficulty reaching the foot of the symptomatic leg
while dressing (+LR=2.3). Three symptoms favored LSS over hip OA: pain below the knee
(+LR=2.3); leg tingling and/or numbness (+LR=2.7); and some pain in both legs (+LR=2.5). Nota-
ble symptoms that did not discriminate hip OA from LSS included: pain is less while pushing a
shopping cart (+LR=1.0); back pain (+LR=1.1); weakness and/or heaviness of leg (+LR=1.1);
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buttocks pain (+LR=1.2); poor balance or unsteadiness (+LR=1.2); pain that increased with weight-
bearing on the painful leg (+LR=1.3), and step to gait on stairs (+LR=1.7). Consistent with physi-
cians’ expectations, 7 of 13 physical examination items strongly favored hip OA over LSS: limited
weight-bearing on painful leg when standing (+LR=10); observed limp (+LR=9); and painful and
restricted range-of-motion with any of five hip maneuvers (+LR range 21—99). Four of five tested
neurological deficits (+LR range 3—8) favored the diagnosis of LSS over hip OA.

CONCLUSIONS: There is substantial crossover of symptoms between hip OA and LSS, with
some physician-valued symptoms useful for differentiating these disorders whereas others were
not. Physicians recognize the value of the examination of gait, the hip, and lower extremity neuro-
logical function for differentiating hip OA from LSS. These tests should be routinely performed on
all patients for which either diagnosis is considered. Awareness of these findings might reduce

diagnostic errors.  © 2019 Elsevier Inc. All rights reserved.
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Introduction

Proximal leg pain with or without radiation below the
knee that is induced by walking and relieved with sitting is
sometimes mistakenly attributed to lumbar spinal stenosis
(LSS) when the cause is actually hip osteoarthritis (OA),
and vice versa, with understandable consequences for mis-
diagnosed patients [1—5]. It is probable that a combination
of epidemiological and clinical factors contributes to diag-
nostic errors between hip OA and LSS. Imaging studies
have demonstrated that both conditions have substantial
prevalence in adults over the age of 50 [6—11] and there-
fore, hip OA and LSS can exist concurrently [5,12—15].
Both conditions typically develop gradually and can be
present on imaging for many years in asymptomatic indi-
viduals [6—11]. Thus, imaging findings alone cannot estab-
lish either diagnosis but instead must be correlated with the
results from the history and physical examination. It is at
this essential step that most diagnostic errors likely occur.

There are a number of reasons for this. First, both condi-
tions frequently present with the complaint of leg pain
induced by walking and relieved with sitting [5,16,17].
Though both conditions have typical pain locations, both
can produce pain in atypical areas that can mimic the other
disorder [18—23]. Both conditions have a variety of symp-
tom patterns believed to support their diagnosis, such as
temporal associations of pain onset with walking, factors
that alleviate symptoms, and nonwalking activities that
induce pain [24—26]. However, the accuracy of these
symptom patterns and their ability to differentiate hip OA
and LSS are not established. Both conditions have physical
examination findings of diagnostic value [23,27—33] but
even here crossover exists [34]. As the clinical evaluation
likely contributes to diagnostic error, improved understand-
ing of the strengths and weakness of the history and
physical examination items commonly employed by mus-
culoskeletal physicians may be useful for reducing diagnos-
tic error [3,4,25,35,36].

We hypothesized that direct comparisons of history
and physical examination items commonly used to assess
patients suspected of having symptomatic hip OA or LSS

would identify items that may contribute to diagnostic
errors. The first step was to determine the values that
musculoskeletal physicians place on specific signs and
symptoms for diagnosing and differentiating hip OA and
LSS. The second step was to test the accuracies of clini-
cal signs and symptoms most valued by musculoskeletal
physicians to diagnose and differentiate hip OA and LSS
in patients with these diagnoses. The third step was to
compare the values that musculoskeletal physicians
assign to clinical signs and symptoms with their accura-
cies in patients with these disorders to identify those that
may be overvalued or undervalued by physicians and
contribute to diagnostic error.

Methods

Survey of musculoskeletal physicians

For the first step of this study, a questionnaire was devel-
oped to assess the values that musculoskeletal physicians
gave to items of the clinical examination for diagnosing hip
OA and LSS. Eighty-three items (35 clinical signs and 48
symptoms) reported to have diagnostic value for hip OA
and LSS were assembled from a review of medical litera-
ture [3,4,18—34]. These items were organized into nine
topic-focused questionnaires using SurveyMonkey (San
Mateo, CA, USA). Questionnaires asked musculoskeletal
physicians to rate the value of each item for diagnosing hip
OA and LSS. Responses were reported using Likert scales
with anchors: 1-Strongly Refutes Diagnosis; 5-Uncertain
Value; and 9-Strongly Supports Diagnosis [37]. Invitations
to complete these questionnaires were sent via email to 66
musculoskeletal physicians (20 hip surgeons, 17 spine sur-
geons, 12 rheumatologists, and 17 physiatrists) that were
institutional colleagues or academic acquaintances of the
authors. We chose to survey physicians from four disci-
plines that see musculoskeletal disorders as we theorized
that this would best assess the diagnostic values attributed
to these items by musculoskeletal physicians in general.
Weekly emailed reminders to complete questionnaires
were sent to all physicians.
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Construction of patient questionnaire

Clinical items that musculoskeletal physicians rated
most useful for diagnosing hip OA and LSS were defined
as items that 70% of musculoskeletal physicians scored
7—9 (supports the diagnoses of hip OA or LSS), and those
items for which 70% scores of 1—3 (refutes these diagno-
ses) [37]. These items were assembled into the question-
naire administered to patients with symptomatic hip OA or
LSS. Additionally, items outside these criteria for which
mean scores for hip OA and LSS differed by >1.5 were
added to the questionnaire, as these items may have value
for differentiating these diagnoses.

Recruitment of patients

For the second step of this study, a cohort of patients
with symptomatic hip OA or LSS were asked to complete
the questionnaires. The cohort was assembled through
a convenience sample of patients from 2 spine surgery prac-
tices, 2 joint arthroplasty practices, and 1 hospital-based
spine center. Enrolling physicians had between 13 and
25 years of subspecialty experience with these types of
patients.

Inclusion criteria were: (1) primary symptom of proxi-
mal leg pain with or without radiation below the knee
induced with walking and relieved by sitting, with or with-
out buttock, hip or distal leg pain; and (2) image confirmed
hip OA or LSS determined by the enrolling physician to be
the cause of these symptoms. Criteria 1 was chosen to focus
enrollment to patients with the primary symptom that is
common to both disorders, as misinterpretation of the nuan-
ces of this symptom was suspected to be a potential source
of diagnostic error. Criteria 2 was chosen to insure we only
analyzed clinical findings of patients that truly had either
diagnosis following consideration of all factors related to
that case by the enrolling physician. We included patients
with symptomatic hip OA but concurrent asymptomatic
LSS, and vice versa only if there was strong evidence,
based on the physical examination results from additional
diagnostic test, and responses to therapeutic interventions
that only one disorder was responsible for current symp-
toms. When concurrent hip OA and LSS were present, the
diagnosis of symptomatic hip OA required limited and
painful hip range-of-motion (ROM) along with hip arthro-
gram with local anesthetic immediately relieved pain with
walking, and the diagnosis of symptomatic LSS required
that hip arthrogram did not improve symptoms [38].

Exclusion criteria were: (1) leg pain that was not
induced by walking and relieved with sittings; (2) painless
presentations of hip OA (restricted ROM only) and LSS
(neurological symptoms only); (3) prior unsuccessful hip or
spine surgery for current symptoms; and (4) lack of profi-
ciency in English language or cognitive limitations that
resulted in the inability to independently complete the study
questionnaire. Recruited patients were withdrawn if after
additional evaluation it was concluded that: (1) they had

concurrent symptomatic hip OA and symptomatic LSS; (2)
the recruiting physician was unsure of the diagnosis; (3)
other diagnoses were found to be the cause of symptoms.

Potential study patients were informed that participation
was voluntary and would not influence their medical care.
Interested patients signed an informed consent that was
approved by investigational review boards of the affiliated
institutions.

Patient assessment

Patients completed a questionnaire that inquired about
demographics and history of symptoms. A pain impact
score was generated with items selected from the 29-item
Patient-Reported Outcome Measurement Information Sys-
tem (PROMIS) Short Form, that included pain intensity
(0—10 visual analog scale), pain interference with normal
activities (four items), and functional status (four items)
[39]. Because PROMIS is valid across different medical
disorders, its use allowed us to assess the disease impact for
hip OA and LSS with a single measure [40]. The patient
questionnaire included 32 symptoms derived from the
responses of musculoskeletal physicians. Pain locations
and neurological symptoms were offered “Yes” or “No”
responses. Items assessing the association of symptoms
with daily activities were offered responses of “Yes,” “No”
or “Not Sure” as some items may have inquired about activ-
ity that were outside some patients’ experiences.

For each patient, the enrolling physicians completed
questionnaires that included 13 physical examination items.
Items pertaining to hip ROM were offered responses of
“Pain Free” or “Painful” and “Normal” or “Restricted” as
compared with the asymptomatic hip. For primary analyses,
hip examination findings were combined as “Painful and
Restricted” or “Neither Painful nor Restricted.” Other phys-
ical examination tests offered responses of “Yes” if present,
“No” if absent, or “Not Tested.” Results from hip imaging
were coded as "None/Doubtful Hip OA,” “Mild Hip OA,”
or “Moderate/Severe Hip OA” using a modified Kellgren-
Lawrence scale [41]. Results from lumbar MRI/CT were
recorded as “No LSS,” “Grades 1,” “Grade 2,” or “Grade
3” based on the percent of reduction of spinal canal area
[42]. Results of additional diagnostic and therapeutic
procedures (hip arthrogram, electrodiagnostic tests, and
lumbar steroid injection) were reported as to whether they
supported or refuted the targeted diagnosis. Additional
diagnostic studies or procedures were acquired only for
purposes of patient care, and not solely for this study.
Finally, recruiting physicians offered their final diagnosis
by selecting one of the following: (1) Hip OA; (2) LSS; (3)
Concurrent Symptomatic Hip OA and LSS; (4) Unsure; or
(5) Other condition.

Statistical methods

SPSS for Windows (IBM, Armonk, NY, USA) was used
for data analysis. Wilcoxon signed-ranked test was used to
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compare the experts’ scoring of clinical items for diagnos-
ing hip OA and LSS. The clinical characteristics of patients
with hip OA and LSS were compared using chi-square for
categorical variables, student t-test for numeric variables
and Wilcoxon signed-ranked test for ranked variables. The
diagnosis as established by the recruiting physician was the
standard against which clinical items were evaluated. The
sensitivities of signs and symptoms and positive likelihood
ratios (+LR) for each disorder versus the alternative diagno-
sis were calculated using 2 x 2 tables [43]. Positive LR
reflects the ratio of the sensitivity of each clinical item for
hip OA and LSS, with the higher sensitivity the numerator
and the lower sensitivity the denominator. As an approxi-
mation, +LR with values of 2, 5, and 10 increase the pretest
probability of a diagnosis about 15%, 30%, and 45% [44].

Step 3 was accomplished by comparing the differences
in sensitivity and the +LR of each item for diagnosing hip
OA and LSS with musculoskeletal physicians’ reported val-
ues for differentiating these diagnoses.

Sample size calculations were based on z statistic to
compare proportions of dichotomous variables between
those with hip OA and LSS. It was postulated that the fre-
quency of a high value association of an item with a diagno-
sis should be >50%, whereas its association with the
alternative diagnosis should be <25%, resulting in a differ-
ence of 25%. A two-tailed o was set at 0.05, whereas 8 was
set at 0.10, producing a sample size of 77 subjects per diag-
nosis [45].

Results

Fifty-one of 66 invited musculoskeletal physicians com-
pleted the online questionnaires (78% response rate). This

included 11 hip surgeons, 13 spine surgeons, 10 rheumatol-
ogists, and 17 physiatrists. Responders had a mean of
16 years of practice experience and saw an average of 51
(standard deviation, 35) hip OA and/or LSS patients per
month.

Based on inclusion criteria, 28 of the 48 symptoms were
included in the patient questionnaire. The authors chose to
retain the symptom “pain in the knee” that was outside
these criteria because this symptom had been reported as
common in hip OA [21,22] and we had no knowledge of its
occurrence in LSS. Additionally, three items were added
per suggestions of surveyed musculoskeletal physicians:
pain in outer hip; difficult to reach the foot of painful leg
when dressing, and pain climbing stairs. Thirteen of 35
physical examination items were retained for the patient
physical examination. Among surveyed musculoskeletal
physicians, only five of 23 neurological examination items
were considered of value for diagnosing LSS.

Seventy-seven patients with hip OA and 79 with LSS
participated in this study. Fig. | presents a summary of
patient recruitment and withdrawal. Hip OA and LSS
patients’ characteristics are reported in Table I, and diag-
nostic tests results in Table 2. A minority of patients had
both hip and lumbar spine imaging, and for this subgroup,
simultaneous occurrence of anatomic but asymptomatic hip
OA or LSS was modest (Table 2). Positive responses to hip
arthrogram supported the diagnosis of hip OA in half of the
patients with hip OA, and positive responses to lumbar
injections supporting the diagnosis of LSS in most of the
patients with LSS (Table 2).

Table 3 presents the distribution of symptoms reported
by patients with hip OA or LSS, along with the values
given by musculoskeletal physicians for these symptoms.

Recruited patients with leg pain induced with walking

N=161

Included
N=156

Hip OA LSS
N=77 N=79

Withdrawn
N=5

4 — Concurrent symptomatic hip OA and
LSS

1 - Precise diagnosis could not be
established

Fig. 1. Summary of recruitment and withdrawal of subjects.



J. Rainville et al. / The Spine Journal 19 (2019) 1009—1018 1013

Table 1
Characteristics of patients with hip OA and LSS
HIP OA LSS
N=77 N=79
Mean (SD)  Mean (SD)  p*
Age (years) 64 (10) 69 (9) .001
Body mass index (kg/m?) 28 (6) 28(6) N.S.
PROMIS pain impact measures
Pain intensity (0-10) 6.4 (1.8) 6.4 (1.8) N.S.

Pain Interference (1—5)

Day to day activities 3.6 (.9) 3.3(1) N.S.

Working around the house 3.4(1.1) 3.2(1.1) N.S.

Social activities 3.1(3.9) 29 (1.3) N.S.

Household chores 3.4(1.1) 3.1(1.3) N.S.
Interference score (4—20) 13 (4) 12 (4) N.S.
Function (1-5)

Walk a block 2.8(1.2) 2.8(1.2) N.S.

Walk 15 minutes 32(1.1) 3.4(1.3) N.S.

Run errands or shop 2.8 (1.0) 2.6 (1.0) N.S.

Walk to do chores 34(1.1) 3.3(1.2) N.S.
Function score (4—20) 12.8 (3.7) 12.1 (3.8) N.S.
Pain Impact Score (8—50) 32.6 (8.2) 30.9 (8.2) N.S.

Percent Percent p'i

Female/male 60/40 41/59 .02
White race 97 94 N.S.
College or advanced degree 76 74 N.S.
Never smoked 62 53 N.S.
Daily medications for pain

NSAID 66 53 N.S.

Acetaminophen 33 27 N.S.

Muscle relaxants 5 6 N.S.

Opioids 12 18 N.S.

Gabapentin/pregabalin 5 13 N.S.
Prior physical therapy 57 70 N.S.
Frequency of pain with walking N.S.

Every time 69 58

Every day, not every time 25 32

Most days 6 8

Weekly 0 1

Less than weekly 0 1
Duration of symptoms >6 month 78 87 N.S.

Mean (SD) Mean (SD) p*

N, number of subjects; SD, standard deviation; NSAID, Non steroidal
anti-inflammatory drug; PROMIS; Patient-Reported Outcome Measure-
ment Information System.

* Student t-test or Mann-Whitney test.

fChi square or Fisher Exact test.

Comments are offered concerning physicians’ value ratings
compared with findings in patients. Seven symptoms
favored hip OA over LSS (+LR>2): groin pain; knee pain;
pain that decreased with continued walking; pain that
occurs immediately with standing; pain getting in/out of
car; pain dressing the symptomatic leg; and difficult to
reach the foot of painful leg when dressing. Three symp-
toms favored LSS over hip OA (+LR>2): leg tingling and/
or numbness; some pain in both legs; and pain below the
knee. Many symptoms were equally common in hip OA
and LSS, including back pain, buttock pain, pain climbing
stairs, weakness and/or heaviness of legs, and pain is less
while pushing a shopping cart.

Table 2
Summary of diagnostic test for patient with hip osteoarthritis (Hip OA) and
lumbar spinal stenosis (LSS)

Hip OA LSS
N=77 N=79
Percent Percent
Hip radiograph 100 24
Hip MRI 14 1
Hip CT 4 0
Results for those with hip imaging
No hip OA 0 65
Mild hip OA 10 30
Moderate/severe hip OA 90 5
Anesthetic hip arthrogram 44 5
Arthrogram improved leg pain 100 0
Lumbar MRI 42 99
Lumbar CT 1 1
Results for those with lumbar imaging
No LSS 43 0
Grade 1 LSS 17 6
Grade 2 LSS 27 22
Grade 3 LSS 13 72
Epidural Steroid Injection 14 67
Epidural improved leg pain 0 94

N, number of subjects; MRI, magnetic resonance imaging; CT, com-
puter tomography.

Table 4 presents the physical examination findings for
patients with hip OA or LSS, along with the values given
by musculoskeletal physicians for those findings. Restricted
and painful hip ROM was diagnostic of hip OA and
strongly differentiated hip OA from LSS (+LR range,
21-99). At least one painful and limited hip maneuver was
present in all but 2 patients with hip OA, one with painful
but not restricted hip ROM and the other with restricted but
pain free hip ROM during all hip maneuvers. For both, hip
arthrogram with local anesthetic temporarily eliminated all
leg pain symptoms with walking. In contrast, only 9% of
those with LSS had any hip maneuver that was painful and
limited. At least one lower extremity neurological deficit
was found in 39% of patients with LSS and 20% of those
with hip OA (Chi 7.32, p=.007).

Discussion

This study attempted to clarify the utility of commonly
assessed clinical items for diagnosing hip OA and LSS, and
for differentiating these disorders. Comparisons between
the discriminating ability of clinical items derived from
patients and the value placed on these items by surveyed
musculoskeletal physicians is a unique contribution of this
study and highlights the strengths and weaknesses of phys-
icians’ assumptions about the clinical characteristics of
these diagnoses that may prevent or contribute to diagnostic
errors. Our findings revealed substantial overlap of symp-
toms between these disorders and draw attention to the
need for physicians to maintain a degree of diagnostic
uncertainty until both diagnoses has been fully considered.



Table 3

Symptoms associated with hip osteoarthritis (Hip OA) and lumbar spinal stenosis (LSS). Patient reported symptoms are for 77 patients with Hip OA and 79 patients with LSS. Sensitivity reflects the frequency of
symptoms with each disorder, whereas differences in sensitivity and positive likelihood ratios if greater that 1 (+LR>1.0) reflect their potential values for favoring one disorder over the other. Physicians’ mean
values for symptoms are based on responses of 51 surveyed musculoskeletal physicians to questionnaires that scored each item using 1-9 Likert scales (1"Strongly refutes diagnosis", 5 "Uncertain value", and 9
"Strongly supports diagnosis"). Differences in mean scores reflect potential value physicians may give to symptoms for differentiate these disorders

Patient reported symptoms Physicians’ value for symptoms
Sensitivity +LRif>1.0 Mean diagnostic value (1-9) Comments about physicians’ value compared with diagnostic value

Symptoms Hip OA LSS Difference Hip OA LSS Hip OA LSS Difference of symptoms

Locations of pain with walking

Groin 63 13 490 49 8.2 35 4.7 Recognized as favoring hip OA

Side of hip .83 50 .33 1.7 - - - Item suggested by several surveyed physicians

Below knee 25 57 32 23 25 7.7 5.2 Recognized as favoring LSS

Knee .56 26 .30 22 5.5 5.0 0.5 Value for hip OA underestimated

Front of thigh .61 33 28 1.9 6.6 5.0 1.6 Anterior thigh pain twice as common in hip OA

Side or back of thigh 43 .60 .17 14 43 6.5 22 Weakly differentiates hip OA and LSS. May be overvalued as sug-
gestive of LSS

Both legs .09 22 13 25 30 7.5 4.5 Uncommon in either disorder. Recognized as favoring LSS

Buttock .56 .68 .12 1.2 47 6.6 2.1 Present in half of patients with Hip OA

Low back 57 .65 .08 1.1 34 6.1 2.7 Present in half of patients with hip OA. May be overvalued for
refuting diagnosis of hip OA

Neurological symptoms

Leg tingling or numbness 23 67 450 27 26 7.8 5.2! Recognized as strongly favoring LSS

Poor balance or unsteadiness .52 43 .09 12 44 6.4 2.0 Frequency in hip OA may be underappreciated. Does not differenti-
ate hip OA and LSS

Leg weakness or heaviness .62 57 .05 1.1 44 7.3 2.9 Frequency in hip OA may be underappreciated. Does not differenti-
ate hip OA and LSS

Symptom patterns with walking

Pain occurs immediately with walking 74 31 43 24 6.8 4.5 2.3 Recognized as favoring hip OA

Pain causes a limp .87 53 350 1.7 7.5 4.6 2.9 Recognized as favoring hip OA, but also common in LSS

Pain is worse when bearing weight on painful leg .87 .63 .24% 1.3 7.4 39 3.5 Frequency in LSS may be underappreciated. Does not strongly dif-
ferentiate hip OA and LSS

Pain occurs only after walking a period of time .30 54 24% 1.8 49 7.3 2.4! Recognized as favoring LSS

Pain increases with continued walking .81 a7 .04 1.0 6.2 7.1 0.9 Recognized as equally common in both disorders

Actions that relieve leg pain induced by walking

Pain is relieved by stopping and squatting .10 30 20% 1.7 34 6.5 3.1 Uncommon in either diagnosis, but recognized as favoring LSS.
(31% of patients reported unsure)

Pain will decrease with continued walking 20 5 15 39 4.5 29 1.6 Uncommon in either diagnosis, but when present, recognized as
favoring hip OA

Pain improves with sitting 15 90 .14 1.1 64 7.4 1.0 Recognized as associated with both disorders

Pain improves by stopping and bending forward at .40 54 14 1.5 38 7.8 4.0t May be overvalued as diagnostic of LSS.

the waist (24% of patients reported unsure)

Pain is less when pushing a shopping cart 71 .80 .03 1.0 5.0 7.8 2.9 Recognized as valuable symptoms of LSS, but equally common in
hip OA. Does not differentiate these disorders

Symptom patterns with standing

Standing immediately induces pain 49 23 .26% 2.1 6.4 4.9 1.5% Recognized as slightly more diagnostic of hip OA.

Standing induces pain only after a period of time A7 .63 .16 1.4 53 6.7 1.4t Recognized as slightly more diagnostic of LSS

Cannot stand up straight because of pain 46 41 5 1.2 52 7.1 1.9’ May be overvalued for LSS. Equally common in both disorders
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Table 3 (Continued)

Physicians’ value for symptoms

Patient reported symptoms

Comments about physicians’ value compared with diagnostic value
of symptoms

Mean diagnostic value (1-9)

+LRif >1.0

Sensitivity

Difference

LSS

Hip OA LSS Difference Hip OA LSS Hip OA

Symptoms

Association of leg Pain with specific activities
Getting in and out of car induces leg pain

Recognized as having high diagnostic value for hip OA
Recognized as having high diagnostic value for hip OA

Item suggested by several surveyed physicians

3.8
3.9

35
37

7.3

38
3.1

66"

24
25
37

.90

7.3

541
47t

Dressing the symptomatic leg induces leg pain

2.3

.84

When dressing, it is difficult to reach the foot of

painful leg
Painful to climb Stairs

Reported by most people with hip OA and half of those with LSS.

1.7

37

49

.86

(Item miss printed in online survey)
Frequency in hip OA may be underappreciated

Recognized as more useful in hip OA

Common in both disorders

1.9

4.6

6.5

1.8
1.6
1.2

330
24

44
39
57

7
.63

.70

Going from sit to stand induces leg pain

5.0
4.6

6.5

Must climb stairs on step at a time (step-to gait)

J. Rainville et al. / The Spine Journal 19 (2019) 1009—1018 1015

1.7

Leg pain induced when first standing in morning

*p<.01

"p<.001 Chi square for differences in frequency of finding (sensitivity) between Hip OA and LSS.

*p<.01 Wilcoxon signed rank test for differences in response scores between Hip OA and LSS.

Many of our findings, such as the most common pain
locations for hip OA and LSS, confirm those of past
research [19—23]. When comparing pain locations between
disorders, groin pain had the highest +LR of all history
items, and this was appreciated by surveyed physicians.
Surveyed physicians overvalued pain below the knee, and
back pain as symptoms refuting the diagnosis of hip OA.
We found that pain below the knee was reported by one
quarter of patients with hip OA, thus confirming the find-
ings of Lesher et al. [22]. We also confirmed Wolfe’s find-
ings that back pain is reported by half of patients with hip
OA [19] and cannot be used to differentiate between these
disorders. In this study, knee pain was more common
among patients with hip OA than reported by previous stud-
ies [17,22], and we found that knee pain was much less
common in LSS. Thus, knee pain may have value for differ-
entiating hip OA from LSS. Surveyed physicians may over-
value unsteadiness, and leg weakness and/or heaviness for
favoring the diagnosis of LSS, as we recorded these com-
plaints were equally common in patients with hip OA.
Surveyed physicians correctly opined that leg tingling and
numbness were more likely in LSS. Consistent with classic
descriptions of symptom patterns and the opinions of sur-
veyed physicians, delayed onset of leg pain with walking
was found to favor LSS, whereas immediate onset of pain
with walking favored hip OA, but neither to the degree
that they were of high value for excluding the alternative
diagnosis.

In terms of items related to factors that alleviated walk-
ing-induced leg pain, several interesting findings were
observed when comparing physician opinions and actual
patient-reported responses. Though an infrequently reported
symptom pattern, leg pain that lessened with continued
walking favored hip OA over LSS, and the discriminating
value of this symptom may be underappreciated by physi-
cians. Physicians valued leg pain that lessened by bending
forward at the waist as supporting the diagnosis of LSS, but
this was nearly as common in patients with hip OA. Physi-
cians valued pain that is less while pushing a shopping cart
but this classic symptom actually demonstrated no ability to
discriminate LSS from hip OA.

Pain symptoms induced during specific activities that
place mechanical stress on the symptomatic leg were
reported by most patients with hip OA. Pain with getting in
and out of a car, and pain with dressing the symptomatic
leg were very common in hip OA and had modest ability to
differentiate hip OA from LSS. The discriminating powers
of these items were recognized by physicians. However,
pain with climbing stairs, must climb stairs one step at a
time, and pain with transitioning from sit to stand, though
also reported by most patients with hip OA, were almost as
common in patients with LSS and therefore of limited value
for differentiating hip OA from LSS.

The results from the physical examination confirmed the
opinions of our surveyed physicians that limited and painful
hip ROM was the cardinal sign of hip OA [31] with very



Table 4

Physical examination findings associated with hip osteoarthritis (Hip OA) and lumbar spinal stenosis (LSS). Physical examination findings are for 77 patients’ with Hip OA and 79 patients with LSS. Sensitivity
reflects the frequency of findings with each disorder, whereas differences in sensitivities and positive likelihood ratios if greater than 1 (+LR>1.0) express their potential values for favoring on disorder over the
other. Physicians’ mean values for findings are based on responses of 51 surveyed musculoskeletal physicians to questionnaires that scored each item using 1—9 Likert scales (1 “Strongly refutes diagnosis”, 5
“Uncertain value”, and 9 “Strongly supports diagnosis”). Differences in mean scores reflect potential value physicians may give to symptoms for differentiate these disorders

Physical examination finding Physicians’ value for finding
Sensitivity +IRif21.0 Mean diagnostic value (1-9) Comments about physicians’ value compared with diagnostic value

Symptoms Hip OA LSS Difference Hip OA LSS HipOA LSS  Difference  of finding

Hip examination'

Internal rotation restricted and painful 92 04 88 24.0 8.2 4.2 4.0° Physicians recognized painful and limited hip range of motion as
diagnostic of hip OA, but may undervalue the rarity of these find-
ings in LSS

FADIR restricted and painful 84 03 81 33.0 7.4 44 30 As above

Flexion restricted and painful 5 00 75 99.0 8.1 3.9 42" As above

FABER restricted and painful 78 0474 21.0 7.0 43 27 As above

External rotation restricted and painful .69 00 .69’ 99.0 74 4.2 3.2¢ As above

Posture and gait

Walks with a limp .87 10 77 9.0 7.1 4.9 22° Recognized as finding that is diagnostic of hip OA

Shifts weight away from painful leg when standing .69 07 62 10.0 6.9 4.7 2.2° Recognized as finding that is diagnostic of hip OA

Bends forward at waist when walking .36 37 .01 1.1 5.1 7.1 2.0° Diagnostic value for LSS may be overestimated. Does not differen-
tiate Hip OA and LSS

Neurological examination

Extensor hallicus longus weakness .03 23 .20 80 3.6 6.6 3.0° Infrequent finding. When present, recognized as favoring LSS

Diminished pin prick in lower extremity dermatome .04 19 .15 50 4.0 6.8 2.8 Infrequent finding. When present, recognized as favoring LSS

Ankle dorsiflexion weakness .03 13 .10 30 3.6 6.6 3.0° Infrequent finding. When present, recognized as favoring LSS

Straight-leg-raising reproduces symptoms .03 .06 .03 23 39 6.1 2.2° Uncommon in both disorders. When present, recognized as favor-
ing LSS

Ankle plantarflexion weakness .07 .09 .02 1.3 3.6 6.6 3.0° Uncommon in both disorders. When present, does not favor LSS

FADIR, Hip flexion, adduction and internal rotation.

FABER, Hip flexion, abduction and external rotation.

THip examination done in supine posture. Internal and external rotation evaluated with hip at 90 degrees flexion.
$p<.001 Chi square for differences in frequency of finding (sensitivity) between Hip OA and LSS.

§ p<.01 Wilcoxon signed rank test for differences in response scores between Hip OA and LSS.
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large +LRs for all hip maneuvers. The magnitude of these
differences supports the notion that for all patients with sus-
pected LSS examination of the hip is essential to rule out
unsuspected symptomatic hip OA. Physicians correctly
opined that walking with a limp and reduced weight bearing
on symptomatic leg strongly support the diagnosis of hip
OA over LSS. Although neurological deficits were infre-
quent findings, their presence supported the diagnosis of
LSS, as physicians expected.

This study has several strengths. All clinical data was
collected prospectively with symptoms reported directly by
patients and not as recorded in the medical records by medi-
cal providers. This allowed for direct comparisons of multi-
ple clinical items between these diagnoses, including items
that are typically assessed for one diagnosis and not the
other. Also, by using a patient-completed questionnaire, we
avoided verification bias by the enrolling physician that
might have favored recording of positive clinical findings
that support their working diagnoses [46,47]. Additionally,
both groups of patients reported similar pain and functional
impact of their problems, suggesting that our comparison
between these disorders was made at similar stages of dis-
ease impact from these disorders.

The limitations of this study are clearly recognized, as
the validity of all comparisons rest on two assumptions.
The first assumption is that our surveyed hip surgeons,
spine surgeons, rheumatologist, and physiatrists are repre-
sentative of musculoskeletal physicians in general. This
assumption is supported by the many years of experience
and substantial monthly exposure to hip OA and LSS by
those who completed this survey. The second assumption is
that patients were correctly diagnosed by the enrolling phy-
sician, as their clinical opinion was the standard for calcula-
tions of sensitivities and +LR. The enrolling physicians
were all experienced academic experts in hip OA or LSS,
and all patients were vetted for the alternative diagnoses by
the process of participating in the study. Though the possi-
bility of incorrect diagnosis still exists, it is lessened by the
requirements for establishing the final diagnosis, including
the structured clinical assessment, positive findings on
imaging, and, when needed, confirmatory hip arthrograms,
and lumbar injections used to support the diagnosis [37].
Only one-third of study patients had imaging of both the
hips and lumbar spine, and compatible with prior studies,
about a third of these patients were found to have concur-
rent anatomic hip OA and LSS [5,12—15,35]. The concur-
rent anatomic diagnosis was assumed to be asymptomatic
based on an unremarkable clinical assessment for that diag-
nosis, along with lack of response to diagnostic hip arthro-
gram or lumbar injections when indicated. It is statistically
likely that some of the two-thirds of patients without imag-
ing of both the hip and spine also had undetected coexisting
hip OA and LSS. This was unavoidable, as the protocol for
this study required that imaging could not be acquired
solely for the purposes of this study but only for clinical
decision making. Regardless, it is possible that some cases

of unrecognized concurrent symptomatic hip OA and LSS
might have contributed to symptoms that had been incor-
rectly classified as related to only one clinical diagnosis.

In summary, many clinical items have diagnostic value
for differentiating hip OA from LSS in patients presenting
with symptoms of leg pain induced by walking. The most
powerful of these is painful and limited hip ROM which is
pathognomonic for hip OA and rare in LSS. As such, hip
ROM should be routinely assessed in all patients for which
either diagnosis is considered. Numerous symptoms have
some discriminating value, but many symptoms, such as
back pain, pain climbing stairs and pain that is less while
pushing a shopping cart, do not. Awareness that many
symptoms have a modest prevalence in both diagnoses may
reduce diagnostic error.
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