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Purpose: To investigate the incidence and clinical characteristics of rheumatoid arthritis
(RA) presenting with shoulder monoarthritis.

Patients and Methods: Our study included 113 patients (77 females; mean age, 63.0 +
13.1 years) whom we newly diagnosed with RA in 2012-2016. We investigated cases with
onset from shoulder monoarthritis. Specifically, we examined physical findings, blood test
results, radiographic findings, magnetic resonance imaging (MRI) findings, and duration
from initial visit to diagnosis. RA was diagnosed based on the 2010 American College of
Rheumatology/European League Against Rheumatism (ACR/EULAR) classification criteria.
Results: Overall, mean 2010 ACR/EULAR criteria score was 6.8 + 1.8, and median
duration to diagnosis was 3 days (interquartile range: 0-14). Two patients (1.8%) were
identified as having RA with onset from shoulder monoarthritis. Both were late middle-
aged women with MRI findings of rotator cuff tear and remarkable synovial proliferation.
However, neither patient fulfilled the 2010 ACR/EULAR criteria. It took 85 and 98 days to
make a definitive diagnosis, respectively.

Conclusion: Early diagnosis is difficult when RA synovitis develops from shoulder mono-
arthritis, especially, in elderly patients who have a rotator cuff tear. In addition to MRI,
culture-based and pathological examinations may be helpful for early diagnosis of RA.
Keywords: rheumatoid arthritis, monoarthritis, shoulder, rotator cuff tear

Introduction

Rheumatoid arthritis (RA) presenting with onset from shoulder monoarthritis is
uncommon. There are several reports of shoulder joint symptoms caused by RA.'
In particular, patients with elderly-onset rheumatoid arthritis have large joint invol-
vement and shoulder symptoms more often than patients with younger-onset rheu-
matoid arthritis.* ® However, in these reports shoulder arthritis was one symptom of
polyarthritis. There are no reports of RA onset with only shoulder monoarthritis.
Therefore, the incidence of RA onset from shoulder monoarthritis remains unclear.
We encountered such cases, which were difficult to diagnose. Thus, the aim of this
study was to investigate the incidence and clinical characteristics of RA presenting
with onset of shoulder monoarthritis, identify causes of diagnostic difficulties, and
propose useful methods for early diagnosis.

Patients and Methods

This study involved medical record review. Our study included 113 patients (36
males, 77 females) whom we newly diagnosed with RA from January 2012 to
December 2016 in the department of orthopedics at our hospital. Mean age was
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63.0 £ 13.1 years; the age range was 18-89 years. The
patients were diagnosed with RA based on the 2010
American College of Rheumatology/European League
Against Rheumatism (ACR/EULAR) classification criteria
for RA (>6 points).” Patients who did not fulfill the 2010
ACR/EULAR criteria (<6 points) were diagnosed with RA
based on rheumatologist judgment of their clinical course,
assessment of synovitis in affected joints based on con-
trast-enhanced magnetic resonance imaging (MRI) or
power Doppler ultrasonography, and exclusion of other
diseases that could cause arthritis. We excluded patients
with insufficient data or a prior diagnosis of RA at another
hospital or department. We identified patients who had
chronic (3 months or more) shoulder monoarthritis with
no any other joint pain and swelling at the time of diag-
nosis. We examined their shoulder radiographic and MRI
findings. Furthermore, we investigated the duration from
initial visit to definitive diagnosis.

Results

Eighty-nine patients were diagnosed with RA because they
fulfilled the 2010 ACR/EULAR classification criteria (>6
points). Twenty-four patients who did not fulfill the cri-
teria (<6 points) were diagnosed with RA based on rheu-
matologist judgment. RA with onset of shoulder
monoarthritis was identified in 2 of 113 (1.8%) patients.
The characteristics of all patients and the two patients with
shoulder monoarthritis are shown in Table 1. Eighty-nine
(78.8%) patients fulfilled the 2010 ACR/EULAR classifi-
cation criteria. Mean score among all patients was 6.8 +
1.8 points. Median duration from initial visit to diagnosis
was 3 days (interquartile range: 0—14). Both patients with
RA onset consisting of shoulder monoarthritis were late
middle-aged women and MRI of the shoulder showed
rotator cuff (RC) tear and remarkable synovial prolifera-
tion. In addition, they did not fulfill the 2010 ACR/
EULAR classification criteria (<6 points). They could
not be diagnosed with RA at the first visit; duration from
initial visit to diagnosis was 85 and 98 days, respectively.
Mean ACR/EULAR score among all patients was 6.8 +
1.8 points. The diagnosis of both patients with RA onset
consisting of shoulder monoarthritis was delayed com-
pared to diagnosis for the other patients.

Patient |

A 62-year-old woman with dyslipidemia and no family
history of RA presented with right shoulder pain over the
past 8 months. She was diagnosed with RC tear at

Table | Characteristics of All Patients Whom We Newly
Diagnosed with Rheumatoid Arthritis (RA) and Two Patients
with Only Shoulder Monoarthritis at Onset

Patient Characteristics Total Patient | Patient
(n=113) 1 2
Age, years 63.0+ 13.17 | 62 65
Sex 77 females Female Female
(68.1%)
ACPA level® Negative 55 | Low Negative
Low positive
positive 11
High
positive 44
Unknown 3
RF level® Negative 47 | High Negative
Low positive
positive |5
High
positive 50
Unknown |
CRP level® Normal 18 Normal Positive
Positive 95
2010 ACR/EULAR 68+ 1.8° 4 2
classification score
Duration from initial visit to | 3 (0-14)° 98 85
diagnosis, days

Notes: *Mean % SD, PACPA was classified as negative (<5.3 IU/mL), low positive
(5.3-15.9 1U/mL), and high positive (>15.9 1U/mL). “RF was classified as negative
(<15 U/mL), low positive (15—45 U/mL), and high positive (>45 U/mL). “CRP was
classified as normal (<0.15 mg/dL) and positive (>0.15 mg/dL). “Median (interquar-
tile range).

Abbreviations: ACPA, anti-cyclic citrullinated peptide; RF, rheumatoid factor;
CRP, C-reactive protein; ACR/EULAR, American College of Rheumatology/
European League Against Rheumatism.

a primary care clinic and sought consultation at our
hospital. On physical examination, she had only right
shoulder tenderness and swelling. Pain on motion and
limited range of motion in the right shoulder were
observed at that time. The supraspinatus (SSP) and infra-
spinatus (ISP) had fair muscle strength during manual
muscle test (MMT). Impingement signs were also posi-
tive. There was no other joint swelling or tenderness.
Radiography of the right shoulder did not show bone
atrophy or erosion (Figure 1A). MRI of the right shoulder
showed RC tears (SSP and ISP tears); remarkable syno-
vial proliferation in the glenohumeral (GH) joint, suba-
cromial space, bicipital sulcus, and subscapularis bursa
(Figure 1B and C); and GH joint effusion. Laboratory
tests revealed low levels of inflammatory markers and
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Figure | X-ray and magnetic resonance imaging (MRI) of the right shoulder in Patient |. At the first visit, X-ray showed no bone erosion (A) and T2-weighted MRI showed
synovial proliferation in the glenohumeral joint and rotator cuff tears (B). There were only slight bone signals in the humeral head (C). Nine months later; X-ray showed
bone erosions in the humeral head (D) and MRI showed much more remarkable synovial proliferation and numerous bone erosions in the humeral head (E and F).

positive serological markers for RA: C-reactive protein
(CRP) was 0.03 mg/dL, rheumatoid factor (RF) was 50.0
U/mL, and anti-cyclic citrullinated peptide (ACPA) was
12.4 TU/mL. She could not be definitively classified with
RA because she scored 4 points according to the 2010
ACR/EULAR classification criteria. Therefore, we could
not determine whether her synovitis was due to the RC
tear or RA. A corticosteroid injection in the GH joint was
effective for only a short period. Three months later, her
symptoms did not improve and CRP was 1.11 mg/dL. At
this time, she was diagnosed with RA based on the
clinical course, although she scored 5 points according
to the 2010 ACR/EULAR classification criteria. She
started oral prednisolone therapy (5 mg daily). Her right
shoulder pain decreased. Three months after the start oral
prednisolone therapy, CRP decreased to 0.31 mg/dL, but
increased to 1.18 mg/dL after another 3 months. MRI

showed more severe bone erosion of the humeral head
and synovial proliferation. Radiography also showed
bone erosion at this time (Figure 1D-F). Therefore, oral
salazosulfapyridine (1000 mg daily) was added. One year
later, she developed bilateral knee pain and swelling, and
methotrexate (MTX) was added at a dose of 8 mg weekly.
One month after starting MTX, CRP decreased to
0.06 mg/dL, but then increased again and remained
around 1.00 mg/dL. Since her polyarthritis was poorly
controlled even with MTX, she was started on the biolo-
gical disease-modifying antirheumatic drug infliximab at
3 mg/kg. Six months later, the dose of infliximab
increased to 6 mg/kg. However, suppression of polyar-
thritis was temporary. Thus, she was switched to certoli-
zumab pegol 400 mg every 2 weeks. Since the start of
treatment with certolizumab pegol, her symptoms
decreased and CRP has remained normal.
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Patient 2

A 65-year-old woman with a history of right shoulder periar-
thritis for approximately 10 years and no family history of
RA visited a primary care clinic because her shoulder pain
was aggravated 1 month prior. She was diagnosed with RC
tear. She sought consultation at our hospital for surgery. On
physical examination, she had right shoulder tenderness but
no swelling. MMT showed poor SSP, ISP, and subscapularis
strength. Impingement signs were also positive. There were
no other joint findings. Radiography did not show bone
atrophy or erosion (Figure 2A). T2-weighted MRI revealed
an RC tear and remarkable synovial proliferation in the GH

joint, subacromial space, bicipital sulcus, and subscapularis
bursa (Figure 2B and C). Laboratory tests revealed high
levels of inflammatory markers and negative serological
markers for RA: CRP was 4.09 mg/dL, RF was <5 U/mL,
and ACPA was <0.6 IU/mL. She could not be definitively
classified with RA because she scored 4 points on the 2010
ACR/EULAR classification criteria. Therefore, we could not
determine whether her synovitis was due to the RC tear or
RA. Thus, we planned arthroscopic surgery for the RC tear
and pathological examination of the synovium. Shoulder
arthroscopy revealed RC tear and remarkable synovial pro-
liferation in the GH joint (Figure 3). This patient had severe

Figure 2 X-ray and magnetic resonance imaging (MRI) findings in Patient 2. At the first visit, X-ray showed no bone erosions (A). Fat-suppressed T2-weighted MRI of the
right shoulder (B: axial, C: coronal) showed remarkable synovial proliferation in the glenohumeral joint, subacromial space, intertubercular sulcus, and subscapularis bursa
and further effusions in the glenohumeral joint and subacromial space. Supraspinatus, infraspinatus, and subscapularis tendons were torn. There were no bone signals.

Figure 3 Arthroscopic images in Patient 2 (A: rotator interval, B: middle glenohumeral ligament). There was remarkable synovial proliferation in the glenohumeral joint.
Biopsy of the synovium was performed. Supraspinatus, infraspinatus, and subscapularis muscle tendons were torn. She underwent arthroscopic repair of only the
subscapularis tendon because the supraspinatus and infraspinatus muscle tendons were severely ruptured and difficult to repair.
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Figure 4 Section of the shoulder joint synovium. (A) shows hematoxylin and eosin (H&E) staining at low magnification (% 40). (B) shows H&E staining at high magnification
(x 400). The synovium proliferated in the form of villi. There was infiltration by inflammatory cells, which included plasma cells, with blood vessel proliferation. Findings were
consistent with nonspecific synovitis with no bacterial phagocytosis. There were no tumor cells.

synovitis that was disproportionate to that of the RC tears.
Gram staining of synovium and synovial fluid in the right
shoulder revealed no bacteria and cultures were negative.
Pathological examination of the joint synovium revealed
infiltration by inflammatory cells, which included plasma
cells, with blood vessel proliferation (Figure 4), which is
a finding consistent with RA. CRP decreased to 0.38 mg/
dL 2 weeks after arthroscopic surgery but increased again
1.05 mg/dL 1 month after surgery. Shoulder joint pain per-
sisted. Therefore, she was classified with RA based on the
clinical judgment of a rheumatologist. She was started on
MTX therapy. The initial dose of MTX was 6 mg/week. It
increased to 10 mg/week a month later. CRP was negative.
She achieved remission from RA.

Discussion

RA is an inflammatory disease characterized by symptoms
especially in small joints. Older patients more frequently have
acute onset in both small and large joints."***'2 A previous
report showed that 12.6% of patients with RA have shoulder
arthritis at onset with or without arthritis in other joints."
Shoulder symptoms may be more common in patients aged
over 60 years at disease onset, although this remains
debated."® Polymyalgia rheumatica is also an important
cause of shoulder pain, although it does not cause monoarthri-
tis. In addition, there are several reports of abnormal shoulder
findings in patients with RA on imaging studies such as radio-
graphy, MRI, and ultrasound."*'® GH joint abnormalities
(Larsen grade 2 or more) are visible on radiographs in 48%
of patients 15 years after disease onset.' > However, there are
no reports of RA presenting with onset from shoulder mono-
arthritis. In our study, the proportion of patients with shoulder
monoarthritis at RA onset was 1.8% (2/113 patients). Both

patients were late middle-aged women who did not meet the
2010 ACR/EULAR classification criteria (<6 points). MRI of
the shoulder revealed an RC tear and remarkable synovial
proliferation. It took approximately 3 months to be classified.
There are several studies about the relationship between RA
and RC tear; 24-52% of patients aged 50 years or over with
RA of the shoulder joint have at least one large RC tear.'”'®
RA of the shoulder is characterized by proliferative synovitis
(pannus), which is capable of degrading bone and cartilage
matrix within and around the joint capsule. It results in carti-
lage thinning and bone loss as well as soft tissue detachment
and destruction.'” RA is common in middle-aged and elderly
people. RA has several characteristics in common with RC
tear and shoulder periarthritis. In middle-aged patients who
have chronic unilateral shoulder pain, shoulder periarthritis
and RC tear are more common than RA. Therefore, among
our patients with chronic shoulder pain, some might actually
have RA but are misdiagnosed with periarthritis or RC tear. It
is difficult for us to make a diagnosis of RA in a patient with
monoarthritis of the shoulder and it is even more difficult if the
patient also has a RC tear.

Based on the 2010 EULAR/ACR classification criteria
for RA, patients with synovitis of at least one small joint
can be classified as having definite RA if other items are
satisfied. However, synovitis of one large joint does not
exceed 6 points, so it is difficult to classify them as having
define RA. ACR/EULAR state that

Although patients with a score <6/10 are not classifiable as
having RA, their status can be reassessed and the criteria
might be fulfilled cumulatively over time.’

This classification system is the new proposed paradigm
for the entity of RA; of note, this is not a classification
system for “early” RA.” Several reports emphasize that
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this classification is not intended for early diagnosis of
RA."2% If patients with monoarthritis, for example, in
the shoulder or knee, do not fulfill the criteria, we should
make the diagnosis by waiting for other joint symptoms to
appear. In order to make an early diagnosis, a detailed
evaluation of synovitis using MRI or pathological exam-
ination is recommended when RA is suspected.

In Patient 1, CRP was negative at the first visit because
her shoulder arthritis was mild. There was a paucity of other
information such as pathological and culture examination
results. Thus, she was initially treated with prednisolone. If
we were able to confirm the diagnosis of RA earlier, we could
have started MTX earlier and achieved better control of the
disease. In Patient 2, we performed culture-based and patho-
logical examination of the synovium and synovial fluid.
Although there were no findings specific for RA, these
examinations were useful in ruling out other diseases such
as tumors and infections. In order to diagnose a patient with
chronic unilateral shoulder pain and synovitis on MRI as
having probable RA, it is necessary to rule out some other
diseases. For example, we need to rule out shoulder periar-
thritis, RC tear, osteoarthritis, pseudogout, gout, tumors, non-
tuberculous and tuberculous mycobacterial infection, and
arthritis associated with other autoimmune diseases.

Arthritis is classified as RA or non-RA based on the 2010
ACR/EULAR classification criteria, but it may be appropri-
ate to diagnose patients who do not fulfill the criteria as
having unspecified arthritis.>' Few studies have been per-
formed to characterize seronegative RA in the long term.
Paalanen et al investigated the 10-year clinical course of
patients with seronegative arthritis. They reported that only
13 (13/435 [3%]) patients could be reclassified as having
seropositive or erosive RA. Among the 435 seronegative
patients, 4 turned seropositive (2 for ACPA and 2 for RF
[>2x reference level]) and 9 developed erosions typical for
RA.?! The 2010 ACR/EULAR classification criteria stated:

Much like other classification criteria, clinicians may be
able to diagnose an individual who has not met the classi-
fication criteria definition or who has features that are not

a component of the classification criteria.’

We interpreted the classification broadly in order to start
treatment early. We classified patients who do not fulfill the
classification as having RA based clinician judgment and
treated them with DMARDs. The diagnosis of RA in the
two patients presented here was also supported by the ruling
out of other diseases and the effectiveness of DMARD:s.
Patient 1 was seropositive and might have fulfilled the

classification criteria if arthritis appeared later in other joints.
In contrast, Patient 2 was seronegative, and might be classi-
fied as having unspecified arthritis. When the patient has an
RC tear with remarkable synovial proliferation, RA must be
suspected even if the 2010 ACR/EULAR classification cri-
teria are not fulfilled. Additional examinations such as cul-
ture-based and pathology should be performed.

Conclusion

In our study, 1.8% (2/113) of patients had RA onset
manifesting as shoulder monoarthritis. It is difficult to
classify patients who have symptoms in one large joint,
such as shoulder monoarthritis, with RA. If patients have
a RC tear, it is more difficult to make a diagnosis of RA.
RA should be suspected when MRI shows RC tear with
remarkable synovial proliferation. Furthermore, pathologi-
cal examination (biopsy) may be useful for early diagnosis
of RA onset with shoulder monoarthritis.
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