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ABSTRACT

Introduction: The present study aimed (a) to
evaluate the clinical and radiographic charac-
teristics of hand erosive osteoarthritis (EOA) in a
group of consecutive patients, (b) to correlate
the severity of radiographic involvement with
clinical and laboratory findings and (c) to asso-
ciate the levels of pain and functional impair-
ment with some radiographic findings.
Methods: Patients with EOA were consecutively
enrolled. Inclusion criteria required the Ameri-
can College of Rheumatology (ACR) criteria for
hand osteoarthritis and the presence of at least
one joint in ‘‘E’’ or ‘‘R’’ phase according to Ver-
bruggen–Veys. For each patient, demographic
and clinical data were collected including eval-
uation of pain and function with the Australian
Canadian Osteoarthritis Hand Index (AUSCAN)
scale and Health Assessment Questionnaire
(HAQ). Laboratory parameters and plain radio-
graphy of both hands were also collected. Each
radiograph was evaluated in accordance with

the Verbruggen–Veys classification and scored
with the Kallman score.
Results: During the study period 60 patients
(M/F 13:47) with EAO were enrolled. More sev-
ere radiographic disease (‘‘E’’ or ‘‘R’’) was often
found at II and III distal interphalangeal (IP)
joints. In addition, Kallman score, presence of
osteophytes, erosions and joint space narrowing
correlated significantly with duration of symp-
toms, AUSCAN, pain and active joints. More
severe radiographic involvement was associated
with AUSCAN and with the presence of anky-
losis only at proximal IP joints.
Conclusion: The present study showed that
EOA is characterised by a significant correlation
between radiographic involvement and some
clinical characteristics of the disease. However,
an impairment of joint function was mainly
associated to radiological proximal IP joint
involvement, but not with other symptoms
such as pain.

Keywords: Clinical assessment; Erosive;
Imaging; Osteoarthritis; Outcome

INTRODUCTION

Osteoarthritis (OA) of the hand is a highly
prevalent disease. Typically, radiographic fea-
tures of hand OA can be found in 67% of
women and 55% of men, aged 55 years or older
[1], while symptomatic hand OA is less
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common. In people older than 70 years, preva-
lence of 26.2% in women and 13.4% in men
have been reported [2]. Erosive osteoarthritis
(EOA) is considered a more aggressive subset of
hand OA, with the main involvement of prox-
imal and distal interphalangeal (IP) finger
joints. It was first described by Crain [3] who
introduced the concept of ‘‘inflammatory OA’’
and after few years by Peter et al. [4] who coined
the term EOA. In this peculiar condition, some
characteristic features could be identified:
osteophyte formation and joint space narrow-
ing are associated with the presence of bone
destruction, which can be identified with the
presence of erosions on radiographic evalua-
tion. It has been hypothesized, with the support
of different evidence from radiological studies,
that inflammatory changes in the synovia and
subchondral bone may contribute to the
development of the disease [5, 6].

Osteolytic areas and bone destruction are
followed by episodes during which the affected
tissues are repaired and remodelled [7]. Clini-
cally, patients affected by the disease present
considerable pain and functional limitation.
Some authors showed a complex and rapidly
progressive disease with the early onset of ero-
sions and joint deformity that might have an
impact on hand function. Furthermore, EOA
significantly affects the patients’ quality of life,
working and social activities, with a negative
impact on general health of affected subjects
comparable with inflammatory arthritis such as
rheumatoid arthritis [8]. Moreover, patients
with EOA may develop a severe limitation in
joint motion with important functional
impairment [9].

Although there are different reports on the
clinical impact of EOA in terms of pain and
articular function, few studies assessed the
association of a patient’s clinical features with
the presence of more severe radiographic dis-
ease. Moreover, in EOA, despite the factors that
contribute to functional impairment being
evaluated in different studies [8–10], the asso-
ciation between localization of lesions and such
impairment is still poorly understood. In addi-
tion, the question whether the pain and func-
tional impairment experienced by patients with
EOA are caused by the presence of aggressive

erosive radiographic changes or by the acquired
structural damage of the IP joints, due to
reparative phenomena, still remains unan-
swered. Finally, few data are available on the
association of the radiographic findings (e.g.
proximal or distal IP joints) with pain and
function. On the basis of this background, the
aim of this study was (a) to evaluate the clinical
and radiographic characteristics of hand EOA in
a group of consecutive patients, (b) to correlate
the severity of radiographic involvement with
clinical and laboratory findings and (c) to asso-
ciate the levels of pain and functional impair-
ment with some radiographic findings.

METHODS

Study Design

All patients participating in the present study
were evaluated at the Rheumatology Outpatient
Clinic of the University of Molise. Between 1
January 2017 and 31 December 2017, patients
with EOA were consecutively enrolled. Different
definitions of EOA are present in the literature.
In our study, EOA was defined by the presence
of the American College of Rheumatology
(ACR) criteria for OA of hands plus at least one
joint in ‘‘E’’ or ‘‘R’’ phase according to Ver-
bruggen–Veys [7, 11].

Inclusion criteria were (1) subjects aged
18 years or over, (2) patients fulfilling the ACR
criteria for OA of hands [12] plus at least one
joint in ‘‘E’’ or ‘‘R’’ phase according to Ver-
bruggen–Veys [7], (3) availability of plain
radiography of the hands performed within 1
month before the visits, (4) absence of diagnosis
or symptoms/signs suggesting other muscu-
loskeletal diseases, (5) absence of rheumatoid
factor or anti-citrullinated peptide antibodies.
For each patient, at baseline study visit, demo-
graphic and clinical data were collected. Age,
sex, symptoms duration and body mass index
(BMI) were collected. Evaluation of tender and
clinically active (swollen) joints was performed.
A clinically active joint was defined as tender-
ness and effusion upon palpation. Presence of
reduced range of motion (defined as a reduction
of more than 50% of normal joint motility
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assessed with a goniometer) or joint ankylosis
(defined as complete block of articular motion
with radiographic evidence of ankylosis), pain
and patient global assessment of disease activity
(PtGA) on visual analogue scale (VAS), Aus-
tralian Canadian Osteoarthritis Hand Index
(AUSCAN) [13] and the Health Assessment
Questionnaire (HAQ) were evaluated. Labora-
tory parameters (C-reactive protein, erythrocyte
sedimentation rate and serum vitamin D) were
collected. Comorbidities and current treatment
were also evaluated.

Radiographic Assessment

Plain radiography of both hands performed at
least 1 month before the clinical examination
was also collected. Distal IP, proximal IP, the
first carpometacarpal (CMC) and the trape-
zioscaphoid (TS) joints of both hands were
evaluated on each radiography in accordance
with the Verbruggen–Veys classification and
scored with the Kallman score [14] by two
readers (FMP and ADS), in a blind observation.
Disagreements were resolved by a third exam-
iner (EL). Verbruggen–Veys grading classifies
each joint in five stages: ‘‘N’’, normal; ‘‘S’’, sta-
tionary (only OA findings); ‘‘J’’, joint space dis-
appearance; ‘‘E’’, erosive; ‘‘R’’, remodelling [7]. A
more severe radiological involvement of single
joint was defined when a stage ‘‘E’’ or ‘‘R’’ was
present.

Every patient gave his/her written consent
and the study was in accordance with the ethi-
cal standards of the responsible committee on
human experimentation (institutional and
national) and with the Helsinki Declaration of
1975, as revised in 2000. The study was also
approved by the scientific committee of
University of Molise (protocol no. 0002-09-
2017).

Statistical Analysis

Statistical analysis was carried out using the
SPSS package (version 17.0, Chicago, IL). After
testing for normal distribution of data, we
reported descriptive results as mean (standard
deviation, SD) or median (interquartile range,

IQR) values for continuous variables or number
(percentages) for categorical ones.

The significance of the differences was
determined the Mann–Whitney test for
unpaired samples for non-normally distributed
variables. Categorical variables were compared
by v-square test or Fisher’s exact test. Agreement
between the readers for the radiographic eval-
uation was assessed with Cohen’s j coefficient.

Spearman correlation coefficient was used to
analyse associations among the radiographic
Kallman score, the presence of erosions, osteo-
phytes and joint space narrowing with clinical
and laboratory data. Univariate analysis was
performed to study the association among the
function and other clinical variables with the
radiographic localization of more severe disease
(stage ‘‘E’’ or ‘‘R’’) at either proximal and distal
joints.

All statistical procedures were two-sided; a
significance level was accepted at p\ 0.05.

RESULTS

During the study period 60 patients (M/F 13:47)
with EOA, fulfilling the inclusion criteria, were
enrolled. Mean age (SD) was 66.4 (7.7) years.
Clinically active (swollen) joints were present in
35 patients (58.3%). Presence of joint with
limited range of motion/ankylosis (at least one)
was found in 25 patients (41.6%). Table 1 shows
the clinical, laboratory and radiographic fea-
tures of the enrolled patients. The number of
patients with EOA lesions according to Ver-
bruggen–Veys grading is shown in the Fig. 1.
Agreement (Cohen’s j) between the two readers
was 0.84. More severe disease (‘‘E’’ or ‘‘R’’ phase)
was often found at II and III distal IP joints and
was associated with the presence of clinical
ankylosis/limited range of motion. First CMC
severe involvement was present in only 6.6% of
patients. The symmetric distribution of lesions
was also confirmed. Table 2 shows the correla-
tions of Kallman’s radiographic score, the
number of erosion at each joint site, the num-
ber of osteophytes at each joint site and the
presence of joint space narrowing at each joint
site with the different clinical and laboratory
variables. The Kallman score correlates
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significantly with duration of symptoms, AUS-
CAN, HAQ and clinically active (swollen) joints
but not with the age, tender joints or level of
pain. No correlation was also found with labo-
ratory parameters. Interestingly, the presence of
erosions correlates only with the presence of
pain on VAS, while osteophytes significantly
correlate with age, symptoms duration, pain on
VAS, tender joints and active joints, HAQ and
AUSCAN. As shown in Fig. 1, prevalence of
more severe radiographic involvement (‘‘E’’ or

‘‘R’’ phase) was higher in the distal IP joints;
however, more severe radiographic involve-
ment (‘‘E’’ or ‘‘R’’ phase) in proximal IP but not
at distal IP joints was associated with higher
AUSCAN, HAQ values and the presence of joints
with limited range of motion/ankylosis as
shown in Table 3. No other association between
localization of lesions and the other clinical and
laboratory parameters was found.

Table 1 Clinical, laboratory and radiographic features of the patients (n = 60) with erosive osteoarthritis

Male/female 13:47

Mean age (SD), years 66.4 (7.7)

Symptoms duration, mean (SD), years 7.9 (5.4)

Body mass index, median (IQR) 25.48 (22.5–29.2)

Smoking (current/past), n (%) 15 (25)

Pain on VAS (median/IQR) 55 (37.5–75.5)

PtGA on VAS (median/IQR) 31 (50–60)

Tender joints (median/IQR) 4 (2–8)

Clinically active (swollen) joints (median/IQR) 1 (0–2)

Presence of joint with limited range of motion/ankylosis (at least one), n (%) 25 (41.6)

HAQ (median/IQR) 0.75 (0.37–1.06)

AUSCAN, median (IQR) (0–60) 33.1 (21–43)

Presence of comorbidity (any), n (%) 45 (75)

C-reactive protein (median/IQR), mg/L 2 (2–4)

Serum vitamin D (median/IQR), lg/L 32.2 (15.2–38.9)

Treatment

Classical NSAIDs (including acetaminophen), n (%) 22 (36.7)

COX-2 inhibitors, n (%) 18 (30)

Glucosamine, n (%) 17 (28.3)

Chondroitin sulfate, n (%) 8 (13.3)

Hydroxychloroquine, n (%) 3 (5)

Kallman radiographic score (median/IQR) 39.5 (35–47.5)

VAS visual analogue scale, SD standard deviation, IQR interquartile range, PtGA patient global assessment, HAQ Health
Assessment Questionnaire, AUSCAN Australian Canadian Osteoarthritis Hand Index, NSAIDs non-steroidal anti-in-
flammatory drugs, COX-2 cyclooxygenase-2
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DISCUSSION

EOA is characterized by destructive lesions
affecting the IP joints, suggesting a pivotal role
of inflammation and bone resorption as shown
by both presence of signs of inflammation in
the synovial membrane of patients with OA and
presence of erosions [15–17]. However, despite
some similarities with inflammatory arthritis,
EOA joints experienced a unique sequence of
destructive/remodelling events [7]. Our study
confirmed the presence of significant correla-
tion between radiographic involvement and
clinical burden of disease and, in particular,
bony growth seems to be correlated with

clinical symptoms such as pain and function.
Different studies have previously shown that
patients with EOA experience more pain and
functional limitation than patients with non-
erosive OA, with worst hand mobility, and were
less satisfied with hand function and aesthetics
[18, 19]. Other studies demonstrated that
patients with hand OA experience at least as
much hand pain as patients with RA [19].
Finally, patients with EOA have more func-
tional impairment and significantly more pain
compared to patients with controlled inflam-
matory arthritis affecting the hands [20]. This
highlights the significant clinical burden of
EOA and warrants the search for new treatment

Fig. 1 Number of patients with each x-ray finding
according to Verbruggen–Veys in the right (a) and left
(b) hand. N normal, S stationary (only OA findings with

space narrowing), J joint space disappearance, E presence of
erosions, R remodelling
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strategies [8]. In fact, the treatment of EOA is
mainly based on the reduction of pain with
non-steroidal anti-inflammatory drugs and bis-
phosphonate agents, and there is no strong

evidence for disease-modifying effects of differ-
ent compounds such as hydroxychloroquine,
methotrexate, biologic drugs, glucosamine and
chondroitin sulfate [21–23]. The knowledge of

Table 2 Correlation of Kallman’s score, number of erosion at each joint site, number of osteophytes at each joint site and
presence of joint space narrowing at each joint site with the different clinical and laboratory variables

Kallman score Erosions Osteophytes Joint space
narrowing

Spearman
(q)

P value Spearman
(q)

P value Spearman
(q)

P value Spearman
(q)

P value

Age 0.22 NS 0.15 NS 0.27 0.04 0.23 NS

Body mass index 0.02 NS 0.12 NS 0.01 NS 0.01 NS

Symptoms duration 0.41 0.001 0.20 NS 0.45 0.001 0.39 0.003

Pain on VAS 0.16 NS 0.17 NS 0.27 0.04 0.14 NS

PtGA on VAS 0.12 NS 0.15 NS 0.1 NS 0.11 NS

Tender joints 0.17 NS 0.27 0.04 0.26 0.05 0.1 NS

Clinically active (swollen)

joints

0.34 0.01 0.03 NS 0.43 0.001 0.35 0.009

HAQ 0.30 0.02 0.13 NS 0.40 0.002 0.27 0.04

AUSCAN 0.33 0.01 0.20 NS 0.42 0.01 0.24 NS

C-reactive protein, mg/L 0.11 NS 0.02 NS 0.06 NS 0.11 NS

VAS visual analogue scale, PtGA patient global assessment, HAQ Health Assessment Questionnaire, AUSCAN Australian
Canadian Osteoarthritis Hand Index, NS not significant

Table 3 Association (odd ratio/95% CI) of pain on VAS, presence of joints with limited range of motion/ankylosis,
function (AUSCAN) and quality of life (HAQ) with the localization of more severe disease (‘‘E’’ or ‘‘R’’ phase)

Proximal IP joint
involvement

Distal IP joint involvement

Odd ratio (95%
CI)

P value Odd ratio (95%
CI)

P value

Pain in VAS ([ 50 mm vs B 50 mm) 1.3 (0.45–4.05) NS 1.9 (0.4–8.9) NS

Joints with limited range of motion/ankylosis (presence vs

absence)

4.34 (1.34–14.3) 0.01 1.33 (0.28–6.26) NS

AUSCAN ([ 30 vs B 30) 5.33 (1.59–17.8) 0.001 4.94 (0.89–27.31) NS

HAQ ([ 0.5 vs B 0.5) 4.54 (1.37–15.07) 0.01 3.02 (0.63–14.38) NS

VAS visual analogue scale, AUSCAN Australian Canadian Osteoarthritis Hand Index, HAQ Health Assessment
Questionnaire
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clinical and radiographic characteristics associ-
ated with pain and function could potentially
be useful to understand what kind of long-term
treatment strategies have to follow. In our study
we demonstrated that, although the prevalence
of more severe lesions was higher in distal IP
joints, reduced function assessed by AUSCAN
and reduced range of motion/ankylosis are
mainly associated with proximal IP involve-
ment. This is not surprising because hand
function and hand activities are mainly sup-
ported by proximal IP joints. However, no other
association was found, in particular with the
level of pain, that seems to be independent
from the anatomical site involved, although
pain is an important aspect to consider in EOA,
as it was found to be associated with higher risk
of further radiographic progression [10]. Fur-
thermore, the distribution of lesions is in
keeping with previous reports [24]. These results
are also in keeping with a previous report in
hand OA, in which discordance between radio-
graphic OA scores and both pain and functional
impairment was observed [25]. In our study,
disability and quality of life were not associated
with a more severe involvement of distal IP
which, in turn, should be taken into account for
the disease management. Furthermore, another
interesting result was the correlation between
the clinical and laboratory parameters with
radiographic lesions. In our study, the presence
of osteophytes significantly correlates with a
number of variables including age, symptoms
duration, pain on VAS, tender joints and active
joints, HAQ and AUSCAN, suggesting that bone
growth may be an important determinant of
clinical burden of the disease, whereas erosions
were weakly associated only with the level of
pain. The results of our study seem to suggest
that treatment strategies in the near future
might directly act on the inhibition of bone
growth, even if further studies are needed. On
the other hand, longitudinal studies showed
that pain, tenderness, soft tissue swelling, ‘‘J’’
and ‘‘E’’ phase were significantly associated with
erosive progression in hand OA, suggesting that
even these factors together with bony growth
should be taken into account in the assessment
of disease [10]. Finally, in our report, the clinical
and radiographic involvement of other hand

joints (such as metacarpophalangeal and car-
pometacarpal joints) apart from IP was found to
be mild, as reported elsewhere, and seems to not
be associated with function and pain [26, 27].

This work showed some limitations: first,
this report was designed as a cross-sectional
study and no information is available on pos-
sible factors associated with radiographic pro-
gression. Second, the number of patients
enrolled was relatively small; however, despite
this potential weakness, the study could provide
useful information about the burden of disease
in EOA.

CONCLUSIONS

Our study confirmed the presence of significant
correlation between radiographic involvement
and some clinical features of disease and, in
particular, bony growth seems to be correlated
with clinical symptoms and function. More-
over, an impairment of joint function seems to
be related to proximal joint involvement rather
than distal involvement, but other symptoms
such as pain are independent from the
anatomical site involved. Finally, it might be
interesting, in future studies, to complete this
kind of evaluation with other imaging tech-
niques, such as magnetic resonance or
ultrasonography.
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