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Clinical Research Article

Radiographic Stage Does Not
CorrelateWith SymptomSeverity in
Thumb Basilar Joint Osteoarthritis

Abstract

Background: We hypothesize that thumb basilar joint osteoarthritis
(TBJA) radiographic stage does not correlate with patient-reported
measures of symptom severity.
Methods: Patients with unilateral TBJA who completed the 11-item
QuickDASH (Disabilities of the Arm, Shoulder, and Hand), Short-
Form 12 Health Survey (SF-12) Mental Component and SF-12
Physical Component surveys were prospectively enrolled in the
study. The Eaton-Littler radiographic stage was assigned for each
patient. The correlation between the radiographic score and disease
stage was calculated.
Results: Sixty-two patients (15 men, 47 women; average age, 62.3
years) formed the basis of this study. The average QuickDASH score
(and standard deviation) for patients with stage 1 TBJA was 31.5
(11.4); for those with stage 2, it was 37.9 (17.4); with stage 3, it was
30.1 (13.0), and with stage 4, it was 39.4 (12.5). Eaton-Littler stage
did not correlate significantly with QuickDASH scores (rho =20.014,
P = 0.91). Neither SF-12 Mental Component scores (MCS-12: rho =
0.019, P = 0.89) nor the SF-12 Physical Component scores (PCS-12:
rho = 0.145, P = 0.26) correlated with TBJA stage.
Conclusion: Radiographic severity in TBJA does not correlate with
validated patient-reported symptom scores. Metrics that link
radiographic and subjective components of TBJA may improve
surgical decision making and monitoring of treatment response.
Level of Evidence: Prognostic, level II

Thumb basilar joint osteoarthritis
(TBJA) is a common problem

affectingnearly7%ofmenand15%of
women aged .30 years.1 Symptoms
vary in severity, and patients range
from those who are asymptomatic to
those with unremitting pain and sig-
nificant disability. Weakness, loss of
motion, and deformity are common.
Radiographic severity of TBJA is as-
sessed most commonly based on the
staging system described by Eaton
et al,2 with higher stages indicating
more advanced osteoarthritis. Previous

studies have demonstrated that non-
surgical treatment can be successful
in improving symptoms even in
patients with more advanced stages of
arthritis.3-5

Conventional wisdom accepts that
the radiographic stage of TBJA does
not correlate with patient-reported
symptoms; however, few if any
objective data support this belief.6,7

We evaluated the extent to which
radiographic stage of TBJA corre-
lates to patient symptoms. We
hypothesize that radiographic stage
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of TBJA does not correlate with
patient-reported symptom severity
as measured by validated outcome
surveys.

Methods

Our Institutional Review Board
approved this cross-sectional study
protocol. We prospectively enrolled
consecutive patients with a diagnosis
of unilateral thumb TBJA who pre-
sented to the clinics of four
fellowship-trained orthopaedic hand
surgeons between June 2013 and
March 2014. The diagnosis was
based on clinical history, physical
examination, and radiographic eval-
uation. Patients with bilateral dis-
ease, concomitant ipsilateral upper
extremity diagnoses, or unwilling-
ness to participate were excluded
from the study.
Patient age, gender, and hand dom-

inance were recorded. All patients
completed self-reported health and
disability scores, including the Quick
Disabilities of the Arm, Shoulder, and
Hand 11-item questionnaire (Quick-
DASH) and the Medical Outcomes
Study 12-Item Short-Form Survey
(SF-12). The QuickDASH is scored
from 0 to 100, with a higher score
indicating greater disability. The
SF-12hasa PhysicalComponent score
(PCS-12) and a Mental Component
score (MCS-12). Both the PCS-12 and
MCS-12 are scored from 0 to 100,
with higher scores indicating better
function. Both scores are structured
to a national norm with a mean score
of 50.0 and a standard deviation of
10.0.8

The Eaton-Littler radiographic
stage2 of osteoarthritis for each
patient was determined by the treating
physicians, who were blinded to the
results of the questionnaires. The
reliability of the staging system
between the four treating hand sur-
geons was assessed with an interob-
server agreement analysis of a subset

of 10 randomly selected sets of ra-
diographs. The intraclass correlation
coefficient (ICC) ([ICC(3,1)]) and the
Fleiss kappa statistic were used to
evaluate agreement.
The Spearman rank analysis was

used to correlate arthritis stage with
demographic data and survey out-
comes. A power analysis was per-
formed to determine whether our
samples were sufficient to detect a
clinically meaningful correlation.
Logistic regression was used to eval-
uate gender and Eaton-Littler stage.
A two-way analysis of variance
(ANOVA) with Eaton-Littler stage
and dominant-hand involvementwas
used to determine whether patients
with symptomatic dominant hands
reported themselves as being less
healthy. Significance was attributed
to P values of ,5%. A post hoc
power analysis indicated that our
sample has 80% power to detect a
correlation of rho = 0.31. A clinically
significant correlation should have a
rho of at least 0.3.9

Results

Sixty-two patients who presented for
treatment of unilateral thumb TBJA
formed the basis of this study. There
were 15 men and 47 women, with an
average age 62.3 years (range, 32 to
81 years). Based on radiographic
stage, there were 12.9% stage 1 (n =
8), 32.3% stage 2 (n = 20), 45.2%
stage 3 (n = 28), and 9.7% stage 4
(n = 6) patients. Age correlated
weakly with Eaton-Littler stage
(rho = 0.27; P = 0.03), whereas
gender (P = 0.22) did not correlate
with stage of disease. The dominant
hand was involved in 25 patients
(40.3%). Dominant-hand involve-
ment did not significantly affect
stage (P = 0.94) or QuickDASH (P =
0.61), PCS-12 (P = 0.73), or MCS-12
(P = 0.93) scores. Interobserver
agreement for arthritis staging was
significant with ICC 0.80 (95%

confidence interval [CI], 0.63 to
0.92; P = ,0.001). The Fleiss kappa
statistic was 0.73 (95% CI, 0.54 to
0.93; P = 0.001).
The average QuickDASH, PCS-

12, and MCS-12 scores, and their
standard deviations are shown in
Table 1. Eaton-Littler radiographic
stage2 did not correlate significantly
with QuickDASH (rho = 20.014;
P = 0.91), PCS-12 (rho = 0.145; P =
0.26), MCS-12 (rho = 0.019, P =
0.89) survey scores.

Discussion

This study assesses the relationship
between the severity of radiographic
TBJA and patient-reported symp-
toms. We present prospective evi-
dence that radiographic stage does
not correlate with patient-reported
symptom severity. Eaton-Littler
radiographic stages2 did not corre-
late with QuickDASH or with the
PCS-12 and MCS-12 components of
the SF-12.
The QuickDASH provides a com-

posite assessment of global upper
extremity function and symptoms.
Questions explicitly explore the
patient’s pain, neurologic symptoms,
and sleep disturbance. The minimal
important difference (MID) for the
QuickDASH is 19 points.10 The
MID refers to a minimum change in
score that indicates a meaningful
change in health status. As such, the
metric is most appropriate to longi-
tudinal comparisons of the same
patient or patients. However, the
maximum difference between scores
in this study, 7.9 points, compared
with an MID of 19 points contex-
tualizes the magnitude of the differ-
ences between stages and suggests
that, in a longitudinal study, this
magnitude would not be clinically
meaningful.
The PCS-12 has been studied in

patients with various hand and wrist
diagnoses, including carpal tunnel
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syndrome and wrist fractures. In this
setting, the PCS-12 has anMIDof 7.3
points.11 Again, the MID provides a
context for the maximum difference
between stages of 3.6 points in this
study. The difference would not be
clinically meaningful in a longitudi-
nal study.
The MCS-12 scores did not differ

statistically between radiographic
stages, which likely indicates there
are not clinically significant dif-
ferences, either. Schmitt et al11

attempted to quantify MCS-12
responsiveness with respect to upper
extremity diagnoses. During this
3-month study, PCS-12 and DASH
demonstrated improving health and
declining disability, while the MCS-
12 score remained unchanged. This
suggests the MCS-12 may not be
sensitive to changes in upper extrem-
ity symptoms in individual patients.
However, Hall et al12 found MCS-12
to correlate with grip strength in a
comparison between patients. These
data collectively suggest that Eaton-
Littler radiographic stages do not
predict clinically significant differ-
ences that can be detected by the
MCS-12 score.
The poor correlation between

patient-reported symptoms and ra-
diographic staging may be attribut-
able to poor reliability of the staging
system and a lack of agreement

between observers. The interrater
reliability of Eaton-Littler radio-
graphic stage has been reported as
moderate by most authors, with
kapparanging from0.497 to0.56,13-16

but Hansen et al17 found it to be
poor with kappa = 0.17. Most
recently, interrater reliability has
been quantified with kappa 0.53 to
0.54 and an intraclass correlation of
0.56.18 In our study, there was sub-
stantial agreement between the four
hand surgeons with kappa = 0.7318
and ICC = 0.80. Whereas the agree-
ment between observers in this study
is higher than the values reported in
the literature, the lower end of our
CIs falls within range of literature
values. Therefore, while our reliabil-
ity values are higher, literature values
are within our measurement range.19

The absence of a correlation
between Eaton-Littler radiographic
stage and the QuickDASH, PCS-12,
and MCS-12 scores suggests two
possibilities. First, Eaton-Littler
staging is based on radiographic fea-
tures, which are not predictive of
patient-reported symptom severity.
Trabecular connectivity, trabecular
number,20 dorsal subluxation,21 and
trapezial inclination22 have been re-
ported to change with TBJA. Some
authors suggest that specific radio-
graphic views may improve stag-
ing.20 Also, different radiographic

views may allow measurement of
more relevant features of the osteo-
arthritic joint.22

An alternative conclusion is that
these validated questionnaires are
inadequate to assess patient-reported
thumb basilar joint function and
symptoms. Recently, investigators
have designed a thumb basilar joint–
specific self-administered question-
naire called the Nelson score.23

Results correlated strongly with
visual analog pain scores, had high
test-retest reliability, and trended
toward being more responsive than
DASH scores in patients treated with
thumb basilar joint surgery. MID
and minimal detectable change were
not reported. The Brief Michigan
Hand Questionnaire (Brief MHQ) is
a 12-point abbreviated survey tai-
lored to distal radius fractures, car-
pal tunnel syndrome, rheumatoid
arthritis, and TBJA.24 Its sensitivity,
as defined by the standardized
response mean, was better than that
of the original MHQ, although
TBJA had the lowest sensitivity of
the four diagnoses. Whether these
newer surveys correlate with Eaton-
Littler radiographic staging remains
unknown.
Similar to the results of patient-

reported disability, gender and
hand dominance did not correlate
with TBJA stage. However, age

Table 1

Patient-reported Score Data for Thumb Basilar Joint Osteoarthritis Radiographic Stagesa

Survey

Eaton-Littler Radiographic Stage2 Mean Test Score (SD)
Spearman Rank
Coefficient Rho P Value1b 2c 3d 4e

QuickDASH 31.5 (11.4) 37.9 (17.7) 30.1 (13.0) 39.4 (12.5) 20.014 0.914

PCS-12 40.7 (9.3) 40.3 (8.7) 43.6 (7.9) 43.9 (4.9) 0.145 0.261

MCS-12 58.3 (6.8) 52.0 (10.8) 53.5 (9.6) 59.1 (2.4) 0.019 0.886

a No significant correlations were identified.
b Sample size = 8 (13%)
c Sample size = 20 (32%)
d Sample size = 28 (45%)
e Sample size = 6 (10%)
MCS-12 = Short-Form 12 Health Survey Mental Component, PCS-12 = Short-Form 12 Health Survey Physical Component, QuickDASH = 11-item
Disabilities of the Arm, Shoulder, and Hand Survey
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correlated weakly with Eaton-
Littler stage, suggesting that radio-
graphic progression has a small
component dictated by aging and
senescence. Haara et al1 have dem-
onstrated an increasing prevalence
of radiographic TBJA as people
age. Nearly 27% of men and 37%
of women aged .75 years had
radiographic evidence of thumb
base osteoarthritis. Similar to the
results in the current study, the
authors noted an increasing prev-
alence of more severe osteoarthritis
(ie, Kellgren-Lawrence grades 3
and 4) with age.
This study is limited by the sample

size and subgroup size. In particular,
we have a small number of stage 1 and
stage 4 patients, which limits our
effective sample size. However, our
data have adequate power to detect
anycorrelationwithrhoof$0.31, that
is, moderate to strong correlations.9

A clinically significant correlation
should have a rho of at least 0.3.9 Any
undetected correlation is very weak
and likely not clinically significant.
Another limitation is that none of

our survey metrics are specific to
thumb function. Also, we did not
exclude patients with concomitant
upper extremity osteoarthritis that
may not be discussed in a traditional
hand surgery clinic. For example, a
patient with significant osteoarthritis
of the glenohumeral joint may find
that his or her shoulder limits upper
extremity function as much or more
than TBJA does. However, the
patient may not mention it specifi-
cally to a hand surgeon.

Summary

Eaton-Littler radiographic stage does
not correlate with patient-reported
symptom severity as measured by
the QuickDASH and SF-12. Alter-
nate radiographic characterizations
of TBJA may allow us to correlate
anatomic changes with symptom

severity. Validated metrics that link
radiographic and subjective compo-
nents of TBJA may improve surgical
decision making and monitoring of
treatment response. Patients com-
monlywant to knowwhen looking at
their radiographs how “bad” their
arthritis is; based on the results of
our study, the answer appears to be,
“It’s not how it looks but how it
feels.”
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