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The classic pattern of RA clinical presentation is pain, 
morning stiffness, and symmetrical arthritis in small 
joints of the hands, wrists, and feet. Large joints, such as 
shoulders, are often affected in more advanced stages of 
RA, or in some oligoarthritic form of the disease [3]. In 
the shoulder, a complex and non-weight-bearing joint, 
the identification, and quantification of damage can be a 
challenge and underdiagnosed. Therefore, imaging tools 
are crucial for detecting structural damage of this joint 
[2, 3].

Radiography is commonly used to evaluate joint dam-
age, showing bone erosion, joint space narrowing and 
periarticular osteopenia in RA [4]. However, magnetic 
resonance imaging (MRI) and ultrasound (US) are also 
frequently used for additional evaluation [4]. MRI and 
US allow an early detection of synovitis and erosions 
with higher sensitivity compared to x-ray. MRI can 
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Rheumatoid arthritis (RA) is a chronic inflammatory 
disease characterized by arthritis and bone erosions, 
especially in peripheral joints leading to deformities and 
impaired physical function [1]. The disease is marked 
by periods of remission and flares. Even if treatment is 
defined, it has been demonstrated that bone damage is a 
continuous process, with synovial membrane and carti-
lage being the most compromised structures preceding 
bone erosions [2].
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Abstract
Introduction Rheumatoid Arthritis (RA) is a chronic inflammatory disease depicted by peripheral bone erosive 
damage leading to joint destruction, deformity and functional impairment. Shoulder involvement is less frequent 
than hands, wrists and feet, and relevant joint damage may be underdiagnosed if a lower threshold for careful analysis 
of this joint is not settled, especially in uncontrolled disease.

Case Report A 70-year-old male with a difficult-to-manage RA since 2010, presenting severe shoulder arthritis with 
MRI showing a striking giant geode in the left humeral head.

Conclusion An impressive MRI image showing a giant geode in poorly controlled RA should alert rheumatologists to 
raise suspicion of shoulder involvement for early investigation and treatment.
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additionally identify bone edema, a joint damage predic-
tor, besides cartilage loss and tendon involvement [3].

Geodes are subarticular cystic lesions caused by 
inflammatory changes in the synovial lining responsible 
for bone and cartilage destruction. The finding of large 
geodes in shoulder MRI of RA patients has been only 
rarely described [3].

Case presentation
This article will discuss a 70-year-old male diagnosed 
with rheumatoid arthritis (RA) in 2010 with elevated 
titers of rheumatoid factor and antibodies against cyclic 
citrullinated peptides (anti-CCP). The patient’s disease 
was difficult to control despite prior treatment with corti-
costeroids and approved doses of hydroxychloroquine for 
2 years, methotrexate for 3 years, leflunomide for 7 years, 
and adalimumab for 6 years. As a result of corticosteroid 

use, he presented with osteonecrosis of the hip that 
required total arthroplasty.

In 2018, he was hospitalized for treatment of an acute 
interstitial lung disease, which was defined as organiz-
ing pneumonia, and his current leflunomide and adali-
mumab were withheld for approximately 2 months due 
to possible association with the interstitial lung disease 
and concomitant infection. To control RA joint dis-
ease and interstitial lung disease, the patient maintained 
only high glucocorticoid doses (methylprednisolone 
80  mg/day with progressive dose reduction). In the fol-
lowing months, the patient presented a persistent flare 
with symmetric polyarthritis in peripheral joints and a 
severe painful bilateral shoulder arthritis, with high dis-
ease activity, as indicated by a Disease Activity Score 28 
(DAS28) of 6.42. X-ray of the left shoulder revealed the 
bone destruction (Fig. 1), and the MRI confirms and pro-
vides specific details of the lesion, describing erosions 

Fig. 1 X-ray of the left shoulder in the RA patient. Anteroposterior radiograph shows expansive intramedullary osteolytic lesion, at the metaepiphysis 
region of the humerus, with well-defined contours and sclerotic border (white arrow), presenting internal septations. The image also shows an erosive 
lesion on the superolateral region of the humeral head, with slightly cortical thinning alongside (dot arrow)
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associated with a giant humeral head geode, as well as 
synovitis, a large bursitis and tendinopathy (Fig. 2).

Sulfasalazine up to 3 gm/day and intravenous abatacept 
(750  mg/dose) were the chosen treatment. Despite this 
therapy for 10 months, the patient continued to experi-
ence shoulder and hands pain, a high severity activity 
(DAS28 = 5.45), associated with high levels of inflamma-
tory markers (C-reactive protein [CRP] up to 3.76  mg/

dL and Erythrocyte Sedimentation Rate [ESR] up to 
106 mm/1 hour), and functional impairment. Abatacept 
was switched to intravenous Tocilizumab 8  mg/Kg. The 
patient was also treated with intra and periarticular cor-
ticosteroid injection in the left shoulder and intra-artic-
ular injection in both wrists, and leflunomide 20 mg/day 
was reintroduced. In the following months, the patient 
achieved pain control, normal levels of inflammatory 

Fig. 2 Magnetic resonance imaging (MRI) of the left shoulder in the RA patient. Coronal T2-weighted MR image (A) shows a high signal intensity, het-
erogeneous and well-defined intramedullary bone lesion with sclerotic border (white arrow). Coronal T1 contrast-enhanced (B) and Axial T2-weighted 
MR images (C), both shows a subacromial-subdeltoid bursa distension (white arrows). Axial T1 contrast-enhanced MR image (D) shows a high signal 
intensity, heterogeneous lesion (geode), with peripheral synovium enhancement (white arrows). Sagittal T1 MR image (E) show an iso signal intensity, 
intramedullary lesion, with well-defined contours surrounded by a sclerotic border (white arrow) in the proximal metaepiphysis region of the humerus. 
Sagittal T2-weighted MR image (F) shows a high signal intensity, intramedullary lesion, representative of a geode, fulfilled with synovium (white arrow)
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markers (CRP < 0.03  mg/dL and ESR = 3) and disease 
remission (DAS28 = 1.75).

Discussion and conclusions
The shoulder involvement in RA patients is less com-
mon than hands, feet, and wrists. Herein, the radiologi-
cal progression with erosive damage and a giant geode, in 
an aggressive uncontrolled disease, make this case even 
more unique. The diagnosis was based on MRI findings, 
that showed in detail both bone and soft tissue damage.

A previous study showed that 12.6% of RA patients 
developed shoulder arthritis, whether or not associated 
with other joint arthritis [5]. In addition, symptoms asso-
ciated with shoulder joint seem to be more commonly 
found in patients over 60 years old [5]. Another study 
analyzed the frequency of shoulder erosions in a group of 
43 RA patients; the radiographs demonstrated erosions 
in humeral head in 26 of them and 12 patients had ero-
sions in the glenoid fossa. On the other hand, MRI was 
able to detect detected erosions in glenohumeral joint in 
39 patients and cystic lesions in 15 [6].

Differential diagnoses for cystic lesions of the gleno-
humeral joint are variable and comprise several condi-
tions. Joint space narrowing, subchondral bone sclerosis, 
marginal osteophytes, and subchondral radiolucencies 
are hallmarks of osteoarthritis, while solitary or large 
cysts are rare. Gout manifests radiographic alterations 
as a late-stage effect of the disease, with deposits of urate 
crystals or tophi causing erosions of the underlying bone 
that resemble geodes or cysts. Intraosseous ganglia are 
solitary, unilocular or multilocular cystic lesions in the 
epiphysis of long bones. As a result of joint degeneration, 
cystic bone lesions may also be present in septic arthritis, 
synovial chondromatosis, pigmented villonodular syno-
vitis, and amyloidosis. Thus, MRI was of considerable 
assistance in the reported case [7].

Herein, the patient had a disease control after the asso-
ciation of conventional and an anti-interleukin-6 recep-
tor bDMARD. The last few years have shown that several 
biological drugs used in the treatment of RA have great 
impact on controlling disease activity and decreasing 
joint damage [8]. It has been demonstrated that these 
agents, known as biological disease-modifying anti-rheu-
matic drugs (bDMARDs), inhibit damage installation 
and progression in peripheral small joints, as well as in 
large joints of lower extremities such as hip and knees [9]. 
There are no data of bDMARDs specific effects in shoul-
der joints of RA patients [10].

RA is a chronic erosive inflammatory disease that can 
cause bone destruction and deformity, predominantly in 
small peripheral joints. The involvement of large joints, 
such as shoulders, is less frequent, and it was reported 
here a rare clinical presentation of a giant geode in the 
humeral head following an aggressive uncontrolled 

disease; herein the MRI proved to be a valuable imaging 
method for identifying damage in both bone and soft tis-
sue, supporting clinical data when other hypotheses may 
be implicated.
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