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SPOT CASES

SECTION 1
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Case 1.1 

Review the following image and provide a diagnosis

DIAGNOSIS

Diagnosis: Achilles tendinosis secondary to an erosive arthropathy

The posterosuperior aspect of the calcaneus demonstrates extensive 
erosions with some new bone formation (arrow) at the Achilles’ entheseal 
complex.
The distal Achilles’ tendon is thickened (line).
There is normal bone density.
There is no new bone formation in the region of the plantar spur or soft 
tissue thickening in the region of the retrocalcaneal bursa
Features are in keeping with an erosive arthropathy, more likely a 
seronegative such as psoriatic arthropathy given the new bone formation. 
Rheumatoid would look similar except for the new bone formation.

Ref: Chapter 5: Inflammatory Arthritides; O'Neill, JMD, Essential Imaging 
in Rheumatology; New York: Springer Science+Business Media; 2015



Case 1.2

Review the following image and provide a diagnosis

DIAGNOSIS

Diagnosis: Subchondral Insufficiency Fracture

Subchondral lucent line within the medial femoral condyle 
(arrows)
Note the mild osteopenia and risk factor of overweight 
body habitus (prominent low attenuating soft tissue)

Ref: Chapter 11: Metabolic Bone Disease; O'Neill, JMD, Essential Imaging 
in Rheumatology; New York: Springer Science+Business Media; 2015
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Case 1.3

Review the following images 
and provide a diagnosis

DIAGNOSIS

Diagnosis: Chronic Sacroiliitis

T1-weighted (left) and T2-fat saturated (FS) (right) - low signal intensity on iliac side of the SI joint bilaterally on T1 and T2 in keeping with sclerosis (arrow).
High signal intensity on T1 and low on T2 FS on sacral side represents post-inflammatory fat accentuation (line).
There is subtle cortical irregularity of the left SI joint on the iliac aspect suggesting early erosions (best seen on T1).
High signal intensity of the left SI joint on T2 may represent effusion or mild synovitis (gadolinium enhancement would help to distinguish, but this is rarely 
required in clinical practice)

Ref: Chapter 6: Spondyloarthropathy; O'Neill, JMD, Essential Imaging in Rheumatology; New York: 
Springer Science+Business Media; 2015
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Case 1.4 

Review the following image of this 87-year old woman 
with foot pain and provide a diagnosis

DIAGNOSIS

Diagnosis: Tophaceous gout

There are multifocal periarticular and extra-articular erosions (arrows) at joint margins 
affecting MTP’s, PIP’s, tarsometatarsal joints with overlying soft tissue densities 
indicating tophi
There is digital resorption secondary to tophi at the right and left 4th phalanges
There is vascular calcification (first intermetatarsal spaces bilaterally) indicative of 
metabolic risk factors associated with gout, such as renal disease
Osteopenia particularly of the first metatarsal

Ref: Chapter 8: Crystal Disease; O'Neill, JMD, 
Essential Imaging in Rheumatology; New York: 

Springer Science+Business Media; 2015
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Case 1.5

Review the following images and provide a diagnosis

DIAGNOSIS

Diagnosis: Paget’s disease with pathological fracture

Paget’s disease is a condition of increased osteoclast activity
Phase 1: osteolytic phase with bone resorption
Phase 2: excessive new bone formation out of keeping with the degree of available 
substrate, leading the production of structurally inferior woven bone predisposed to 
fracture
Phase 3: Inactive phase, with development of calcified, sclerotic bone
In this radiograph, coarsening and thickening of mid and distal humeral cortex and 
trabeculae is seen with areas of subchondral lucency. Note the distal humeral 
expansion, which is a helpful sign in the diagnosis of Paget’s
The fracture has occurred due to the presence of structurally inferior bone

Ref: Chapter 9: Endocrine and Miscellaneous Arthropathies; 
O'Neill, JMD, Essential Imaging in Rheumatology; New York: 

Springer Science+Business Media; 2015
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Case 1.6

Review the following image. What is the diagnosis?

DIAGNOSIS

Diagnosis: Psoriatic Arthritis

DIP predominance with erosive change, and lack of 
periarticular osteopenia, subchondral sclerosis or 
osteophytosis.
Pencil-in-cup deformity at the left 3rd DIP (arrow)
Subtle new bone formation

Ref: Chapter 7: Inflammatory Arthritis; O'Neill, JMD, Essential Imaging in 
Rheumatology; New York: Springer Science+Business Media; 2015
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Case 1.7

Review the following images. 
What is the diagnosis?

DIAGNOSIS

Diagnosis: Rheumatoid
Arthritis

AP Shoulder Radiograph

Advanced glenohumeral secondary degeneration with complete joint space loss, 
subchondral sclerosis and cyst formation.
Erosions superior humeral head adjacent to the greater tuberosity.
Cortical changes of the greater tuberosity.
The acromiohumeral interval is maintained. There is soft tissue prominence over the 
greater tuberosity suggesting significantly distended subacromial-subdeltoid bursa 
(arrows).

Longitudinal Shoulder Ultrasound

Rice bodies (arrows) in the distended subacromial-subdeltoid bursa which also 
demonstrated synovial proliferation with internal flow on Doppler (not shown).
“Supraspin" refers to the supraspinatus tendon deep to the bursa but not clearly 
demonstrated on this image
There is no evidence of trauma.
The acromiohumeral interval is normal making rotator cuff arthropathy unlikely.
No soft tissue calcification or chondrocalcinosis to suggest crystal disease although this 
remains within the differential.
The ultrasound finding of rice bodies suggests Rheumatoid Arthritis

Ref: Chapter 5: Inflammatory Arthritides; O'Neill, 
JMD, Essential Imaging in Rheumatology; New York: 

Springer Science+Business Media; 2015
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Case 1.8

Review the following images. What is the diagnosis?

DIAGNOSIS

Diagnosis: Spondyloarthropathy

Sagittal MRI mid-cervical spine on T2 (left) and T1 (right).
There is multilevel syndesmophyte formation, both anteriorly (arrow) and posteriorly.
In addition there is anterior corner post-inflammatory fat accentuation, focal high signal 
intensity on T1 and T2, most pronounced anteriorly at C2-3 Ref: Chapter 7: Inflammatory Arthritis; O'Neill, JMD, 

Essential Imaging in Rheumatology; New York: Springer 
Science+Business Media; 2015
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Case 1.9

Review the following images. What is the diagnosis?

DIAGNOSIS

Diagnosis: Atlantoaxial Subluxation

Lateral cervical spine radiographs in extension (left) and flexion (right) show:
There is abnormal widening of the atlantoaxial interval as measured at the base 
of this articulation in extension (line).

Rheumatoid arthritis is the commonest cause with disruption of the transverse 
ligament due to chronic inflammation (may be asymptomatic, hence 
radiographs are often performed pre-intubation to assess for stability)

Ref: Chapter 5: Inflammatory Arthritis; O'Neill, JMD, Essential Imaging in 
Rheumatology; New York: Springer Science+Business Media; 2015



13

Case 1.10

Review the following images. What is the diagnosis?

DIAGNOSIS

Diagnosis: Basilar Invagination

Lateral cervical spine radiograph demonstrates superior 
translation of the odontoid process (arrow) into the foramen 
magnum above the McRae line (line)
Sagittal (left) and Axial (right) T2-weighted MRI images 
demonstrate superior translation of the odontoid into the 
foramen magnum with secondary compression of the spinal 
cord and brainstem.
There is multilevel degenerative disc disease throughout the 
cervical spine.
Neurosurgical review would be advised for this patient

Ref: Chapter 5: Inflammatory Arthritis; O'Neill, JMD, Essential Imaging in 
Rheumatology; New York: Springer Science+Business Media; 2015
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Case 1.11

Review the following image. What is the diagnosis?

DIAGNOSIS

Diagnosis: Diffuse Idiopathic Skeletal Hyperostosis (DISH)

Lateral cervical spine radiograph demonstrating chronic new bone formation 
along the anterior vertebral bodies (ossification of the anterior longitudinal 
ligament).
The ossification has a “flowing” appearance, and extends over 4 contiguous 
vertebral bodies (this is required for a diagnosis of DISH)
Note the break in ossification at C3-4 with corticated margins. This may be 
related to a prior fracture of the ossified ligament Ref: Chapter 15: Spine; O'Neill, JMD, Essential Imaging in 

Rheumatology; New York: Springer Science+Business Media; 2015
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Case 1.12

Review the following image.
What is the diagnosis?

DIAGNOSIS

Diagnosis: Ossification of the Posterior Longitudinal Ligament (OPLL)

Lateral cervical spine radiograph demonstrates chronic new bone formation along 
the posterior vertebral bodies (arrows), representing ossification of the posterior 
longitudinal ligament.
Secondary spinal canal stenosis
OPLL is of unknown aetiology, has an increased incidence in males, asian decent 
and the elderly. Cervical spine involved in up to 75% cases.



EXTENDED CASES

SECTION 2
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Case 2.1

Review the following case and provide a diagnosis

Clinical Presentation

History
43 year old woman
Subacute onset of shoulder pain with difficulty 
washing her hair, lifting objects above her head, 
and putting her arm behind her back
No swelling that she noted
No other joints involved
No morning stiffness
No parasthesias, weakness, or numbness in the arm
Review of systems and social history non-
contributory

Physical Examination
Appears well
Temp 37.0, HR 88, bp 112/68
Painful arc between 45 and 135 degrees
Pain with resisted abduction, external rotation, internal rotation
Impingement signs positive - Neer and Hawkin’s positive
Lift-off test, supraspinatus tests positive
Normal range of motion of the shoulder
No palpable effusion
Normal neurological examination of the upper limb
Normal range of motion without tenderness of remainder of peripheral joints and axial skeleton

DIAGNOSIS

Differential Diagnosis - What diagnoses are you considering?

The primary differential diagnosis for left shoulder pain in this case includes:

Rotator cuff tendinosis +/- subacromial bursitis
Crystalline arthropathies (including calcific tendinosis)
Seronegative spondyloarthropathies with shoulder involvement
Rheumatoid arthritis
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IMAGING - WHAT STUDIES WOULD YOU ORDER?

RADIOGRAPHS

Lateral Shoulder #1

Describe what you see

Findings

Calcification in the supraspinatus tendon

Lateral Shoulder #2

Describe what you see

Findings

Calcification in the subscapularis tendon

Ultrasound
Note: On this occasion, an ultrasound was ordered 
for consideration of ultrasound-guided barbotage

Describe what you see

Findings

Intra-tendinous hyperechoic foci with posterior 
shadowing (arrow) within the supraspinatus tendon 

close to insertion in keeping with intratendinous 
calcific deposit

No bursal distension
No bone erosionWHAT IS THE DIAGNOSIS?

Diagnosis  - Calcific tendinosis of the supraspinatus and subscapularis tendons

Reference:
See Chapter 8: Crystal-related disease, O’Neill J, MD, Essential Imaging in 
Rheumatology. New York: Springer Science+Business Media; 2015
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Case 2.2

Review the following case and provide a diagnosis

Clinical Presentation

History
52 year old man
History of hypertension and chronic kidney 
disease with stable baseline creatinine of 120
1 month history of pain and swelling in the left 
wrist following a twisting injury when lifting a 
heavy object
Morning stiffness of 2 hours
No other joints affected
Review of systems and social history non-
contributory

Physical Examination
Appears well
Temp 36.5, HR 72, bp 142/80
Swelling of the left wrist with mild erythema, tenderness
Range of motion limited to 45 degrees of flexion and 20 degrees of extension
No other swollen or tender joints
Remainder of the examination unremarkable
Synovial Fluid Analysis
Aspirate was attempted in the clinic, however no synovial fluid was obtained
Imaging was ordered to assist in diagnosis and for synovial fluid aspiration if fluid seen

DIAGNOSIS

Differential Diagnosis - What diagnoses are you considering?

The primary differential diagnoses for a monoarthritis of the wrist in this case includes:

Septic arthritis
Crystalline arthropathy - CPPD more commonly than gout
Mechanical injury
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IMAGING - WHAT STUDIES WOULD YOU ORDER?

RADIOGRAPHS

Radiograph (AP)

Describe what you see

Findings

Pertinent abnormality is chondrocalcinosis of the triangular fibrocartilage 
(TFC) ((arow)) and the adjacent lunotriquetral ligament

Additional Notes:

Soft tissue swelling of the wrist
Mild degenerative change at radiocarpal, 1st and 5th MCP joints
No erosions (to suggest an erosive arthropathy), no periosteal reaction 
or cortical destruction (to suggest infection) and no fractures
Vascular calcification

Ultrasound

Describe what you see

Findings

Pertinent abnormalities include:

Marked tenosynovitis surrounding normal-appearing tendon (arrows)
Hyperechoic foci within the tendon sheath in keeping with CPPD crystals
A wrist joint effusion and active synovitis were also present on the ultrasound 
study (not shown)

20



WHAT IS THE DIAGNOSIS?

Diagnosis  - The most likely diagnosis is the acute presentation of calcium pyrophosphate deposition disease (previously termed “pseudogout”)

This is the most likely diagnosis, given:

Typical joint distribution with monoarticular presentation involving the wrist
Occurrence after trauma to the wrist
Lack of features on history or physical examination to suggest other disorders
Typical findings on x-ray and ultrasound (Note that vascular calcification seen on x-ray may represent chronic kidney disease or diabetes)

Reference:
See Chapter 8: Crystal-related disease, O’Neill J, MD, Essential Imaging in 
Rheumatology. New York: Springer Science+Business Media; 2015
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Case 2.3

Review the following case and provide a diagnosis

Clinical Presentation

History
65 year old woman, retired, avid skier
Diagnosed with rheumatoid arthritis four years ago
Treated with methotrexate, leflunomide, golimumab for 2 years
Recently switched from golimumab to tocilizumab for lack of efficacy due to pain 
and swelling in the ankles and pain in the MTP’s
Presents today with gradually increasing pain and swelling in the ankles and feet 
that has progressed to the point where she is having difficulty walking
No trauma
Feeling systemically well
No fevers, no weight loss

Physical Examination
Appears uncomfortable
Antalgic gait when walking into the examination room
Bilateral ankle swelling
Tenderness of all MTP’s, midfoot in general to palpation
No swollen joints in the upper extremity

Labs and Synovial Fluid Analysis
Labs
Complete Blood Count, Creatinine, liver enzymes normal
Rheumatoid Factor negative, Cyclic Citrullinated Peptide >250
ESR 22, CRP 14
Synovial fluid analysis

Aspirate was attempted in the clinic, however no synovial fluid was obtained
Imaging was ordered to assist in diagnosis and for synovial fluid aspiration

Ultrasound
Ultrasound revealed bilateral ankle synovitis
No appreciable fluid available for aspirate

Further History
Started 40mg of prednisone for presumed rheumatoid arthritis flare
Seen in follow-up 2 weeks later
Very minimal improvement in pain and swelling
Unable to ambulate
Admitted to hospital for further work-up and pain control
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DIAGNOSIS

Differential Diagnosis - What diagnoses are you considering?

The differential for an oligoarthritis in the setting of known rheumatoid arthritis includes:
Rheumatoid arthritis flare
Crystalline arthropathy
Septic arthritis
Mechanical injury with reactive synovitis

Radiograph (AP)

Findings

Diffuse osteopenia
Non-displaced stress fracture of transverse lateral malleolus with mild 
periosteal reaction (arrow) and soft tissue swelling
Linear sclerosis distal tibia in keeing with subtle stress fracture (curved 
arrow)

IMAGING - WHAT STUDIES WOULD YOU ORDER?

RADIOGRAPHS

Describe what you see
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Radiograph (Right ankle)

Findings

Osteopenia
Large ankle joint effusion
Previous calcaneal stabilization
Collapse calcaneus in particular at the posterior subtalar joint, with 
significant depression Bohler’s angle

Describe what you see

Radiograph (Lateral –
right foot)

Findings

Previous calcaneal and 1st MTP fixations
Navicular and calcaneal insufficiency fractures (arrows)

Describe what you see

WHAT IS THE DIAGNOSIS?

Diagnosis  - Multifocal insufficiency fractures

Insufficiency fractures are fractures occurring due to normal stress on abnormal bone (such as bone weakened due to osteoporosis or other metabolic 
bone disease
Stress fractures are fractures occurring due to abnormal stress on normal bone (eg due to strenuous exercise)

Reference:
See Chapter 11: Metabolic Bone Disease, Essential Imaging in Rheumatology, O'Neill J, MD, Springer Science+Business Media, New York, 2015.
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Case 2.4

Review the following case and provide a diagnosis

Clinical Presentation

History
50 year old man, referred by his GP due to 
concerns of progressive inability to rotate his neck
Patient reports a gradual onset of neck pain, dull 
ache in the posterior aspect of the neck with 
radiation over the trapezial muscle area
Mild low back pain
Gelling phenomenon
30 minutes of morning stiffness
Review of systems and social history are non-
contributory

Physical Examination
Appears well
Temp 36.5, HR 68, bp 130/88
Mild tenderness to palpation over cervical spinous processes
Decreased range of motion in all planes of cervical spine - 45 degrees of rotation bilaterally, 20 
degrees of lateral bending, limited in both flexion and extension
Mild limitation of range of motion in the thoracic and lumbar spines without midline spinal 
tenderness
Schober’s 4.5cm

DIAGNOSIS

Differential Diagnosis - What diagnoses are you considering?

The differential diagnosis for chronic neck pain with limitation in range of motion is:

Myofascial neck pain
Degenerative disc disease with multilevel osteophytosis/facet joint involvement
Degenerative changes with diffuse idiopathic skeletal hyperostosis (DISH)
Seronegative spondyloarthropathy
Space-occupying lesion eg tumour, abscess
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IMAGING - WHAT STUDIES WOULD YOU ORDER?

RADIOGRAPHS

Radiograph - lateral, 
cervical spine

Describe what you see

Findings

The pertinent abnormality is:
Thick ossification of the anterior 

longitudinal ligament (arrowheads)

CT

Describe what you see

Findings

Further imaging is not required in this case as 
the diagnosis was apparent from the plain 

radiographs. However, a CT was performed in 
this patient for other reasons, and it further 

highlights the findings in this case and is 
included for this purpose.

CT - axial, cervical

Describe what you see

Findings

This CT confirms and 
details the ossification of 
the anterior longitudinal 

ligament

WHAT IS THE DIAGNOSIS?
Diagnosis  - The cause of this patient’s neck pain and decreased range of motion is diffuse idiopathic skeletal hyperostosis (DISH).

DISH:
DISH is an idiopathic skeletal disorder producing hyperostosis within the axial and appendicular skeleton
Characterized by anterior flowing ossification of the anterior longitudinal ligament over four contiguous vertebrae
No degenerative disc disease is seen at these levels
There is no ankylosis of apophyseal or sacroiliac joints

Reference:
See Chapter 15: Spine, Essential Imaging in Rheumatology, O'Neill J, MD, Springer Science+Business Media, New York, 2015.
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Case 2.5

Review the following case and provide a diagnosis

Clinical Presentation

History
77F presenting to the emergency department 
with generalized weakness, fatigue, and muscle 
pain over 2 months
She also experienced new non-productive cough
She has had a 15 pound weight loss and poor 
appetite
She is a life-long non-smoker
Physical examination is normal

Laboratory
Initial laboratory investigations showed:
Hemoglobin 95, CBC otherwise normal
Creatinine 226
Urinalysis 1+ protein
Normal liver enzymes
Calcium 2.68, albumin 30

DIAGNOSIS

Differential Diagnosis - What diagnoses are you considering?

Pulmonary malignancy, primary and secondary, with hypercalcemia is high on the differential diagnosis
Given the right-sided mass on CXR, malignancy must be strongly considered
Multiple myeloma with plasmacytoma affecting the ribcage is also a possibility

CXR
Chest x-ray 
performed in the 
ER showed the 
following:
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IMAGING - WHAT STUDIES WOULD YOU ORDER?

WHAT IS THE DIAGNOSIS?

The most likely diagnosis is multiple myeloma, given 
the following findings:

Lytic lesion on the skull radiograph
Lytic lesions within the vertebral bodies on CT scan 
(arrow)
The lung mass likely represents a plasmacytoma
To confirm the diagnosis, serum protein electrophoresis 
with immunofixation and quantitative immunoglobulins, 
and urine protein electrophoresis should be obtained
Biopsy of the lung mass is critical

Further imaging could include:
CT scan of the chest to further characterize the lung mass
Skeletal survey to assess for lytic lesions consistent with multiple myeloma

CT Skull Radiograph

In this case, biopsy of the lung mass and serum electrophoresis 
confirmed the diagnosis of multiple myeloma
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Case 2.6

Review the following case and provide a diagnosis

Clinical Presentation

History
72F presents with subacute onset of knee and leg pain
There has not been any clear swelling of the knees, though she describes a 
sensation of swelling of the entire leg
There is ache with use, with improvement with rest
No morning stiffness
The patient’s daughter, who has accompanied her, notes that her mother 
has seemed somewhat sluggish, and wonders if she has been losing weight
Review of symptoms is otherwise unremarkable
She is an ex-smoker with a 40 pack-year history. She quit 4 years ago

Physical Examination
The knees were not significantly tender to palpation
Ill-defined tenderness of proximal legs to palpation

Radiographs

Findings

The pertinent finding on the radiograph is that of 
symmetric periostitis of the femurs

IMAGING - WHAT STUDIES WOULD YOU ORDER?

Describe what you see
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What is the Diagnosis?

The most likely diagnosis is Hypertrophic osteoarthropathy

A syndrome with 3 clinical features: Clubbing, periostosis, arthralgia/non-inflammatory effusion
Can be primary, or secondary to malignancies, inflammatory diseases such as inflammatory bowel disease, infections such as pulmonary 
tuberculosis
While there can be arthralgia and/or joint effusion, the aspirated fluid is typically non-inflammatory, and there is no synovial proliferation. The 
joint involvement is thought to be reactive to the nearby periostosis

Further Tests

Rationale for ordering Further testing:
Hypertrophic osteoarthropathy is often a paraneoplastic condition
Work-up for malignancy, particularly pulmonary, is indicated

Radiograph

PA chest radiograph with left perihilar mass with spiculated margins consistent 
with a primary bronchogenic carcinoma

Reference:
See Pineda and Martinez-Lavin Rheum Dis Clin North Am 2013:39(2):383-400.

30



Case 2.7

Review the following case and provide a diagnosis

Clinical Presentation

History
83 year old woman
History of advanced Alzheimer’s dementia, wheelchair-bound for 2 years
Caregivers have noticed a decubitus ulcer over the right lateral trochanter 
area, position/pressure-related
The ulcer has not improved despite several weeks of careful wound care and 
modification of pressure factors
Review of systems is negative for fevers, weight loss, drenching night sweats
No history of peripheral neuropathy
No history of immunosuppression
She lives in a nursing home

Physical Examination
No acute distress
Temp 36.0, HR 72, bp 109/70
Decubitus ulcer over right trochanteric bursal area, ~2cm x 2cm
1cm margin of surrounding erythema, mild purulence
Probe with a sterile instrument reveals a sinus tract underlying the ulcer
Normal range of motion of the hip joint
Tenderness with resisted abduction of the leg
Remainder of the examination unremarkable

DIAGNOSIS

Differential Diagnosis - What diagnoses are you considering?

The differential for extent of cutaneous skin infection includes:
Simple decubitus ulcer
Subcutaneous abscess
Osteomyelitis
Septic arthritis
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IMAGING - WHAT STUDIES WOULD YOU ORDER?

CT Pelvis
Unenhanced axial CT, soft 

tissue windows.

Describe what you see

Findings

Pertinent abnormalities include:

Cutaneous ulceration extending to the bony 
surface. (arrow)

Cortex of bone demonstrating significant sclerosis 
and irregularity in keeping with osteomyelitis.

CT

CT was ordered as osteomyelitis was 
thought likely and knowledge of the extent 

of involvement was thought desirable

CT (pelvis) Coronal 
reformatted images, bone 

window

Describe what you see

Findings

Pertinent abnormalities include:

Cutaneous ulceration extending to the bony 
surface greater trochanter with deep soft tissue air.
Cortex of bone demonstrating significant sclerosis 

with overlying cortical destruction. (arrow)

MRI (pelvis) Axial T1, 
fat-saturated

Describe what you see

Findings

Again, pertinent abnormalities include:

Cutaneous ulceration extending to the bony surface. (arrow)
Cortex of bone demonstrating significant edema and cortical irregularity.

MRI (pelvis) Axial T1, 
fat-saturated

Describe what you see
Findings

Bone scan reveals localized uptake in the right 
greater trochanter. 32



What is the Diagnosis?

This is an example of osteomyelitis, given:

Typical history with non-healing cutaneous ulcer
Typical physical examination with sinus tract underlying ulcer clinically
Typical findings on CT and MRI with findings consistent with soft tissue infection and underlying bony cortical sclerosis
Typical finding on bone scan with abnormal uptake in the greater trochanter
Note that to confirm osteomyelitis, the gold standard is bone biopsy for culture and sensitivity although is generally not required in the setting of 
positive imaging in the appropriate clinical context. May be helpful in osteomyelitis in determining pathogen and appropriate treatment.

Reference:
See Chapter 13: Imaging in Musculoskeletal Infection in Essential Imaging in Rheumatology, O’Neill J, MD. Springer Science+Business Media, New York, 2015.
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Case 2.8

Review the following case and provide a diagnosis

Clinical Presentation

History
38M, recently moved to your area, seeking 
rheumatological assessment for chronic MCP, PIP, 
DIP, MTP pain and swelling
He had seen a rheumatologist previously, but he 
tells you “I wasn’t very reliable in going to 
appointments”
Treated with prednisone courses on and off
Was prescribed methotrexate previously but the 
prescription was not renewed after 3 months 
when he neglected to have screening labs done
Currently: morning stiffness of 1.5 hours duration
Intermittent swelling and pain of scattered MCP’s, 
PIP’s, MTP’s

Physical Examination
Appears well.
Height: 178cm. Weight: 110kg.
Chronic joint deformities including:
Left hand - swelling of 2nd MCP, PIP, 4th 
MCP, PIP
Right hand - right wrist swelling
Physical examination otherwise 
unremarkable, without rashes, nail 
changes, pulmonary, cardiac 
manifestations
No skin nodules

DIAGNOSIS

Differential Diagnosis - What diagnoses are you considering?

The differential for a chronic small joint polyarthritis includes:
Rheumatoid arthritis
Psoriatic arthritis
Polyarticular gout
Hepatitis C-associated arthropathy

Labs
Complete Blood Count, Creatinine, liver enzymes 
normal
Rheumatoid Factor negative, Cyclic Citrullinated
Peptide negative
ESR 22, CRP 14
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IMAGING - WHAT STUDIES WOULD YOU ORDER?

Radiograph

Describe what you see

Findings

Erosive change of DIP’s, PIP’s, and MCP’s
Significant osteolysis of right 1st and 5th DIP, left 5th DIP

New bone formation - periosteal reaction of proximal 
phalanges

Joint space narrowing of MCP’s
Preservation of bone density

Describe what you see

Findings

Findings similar to previous with early 
pencil in cut deformity at left 2nd and 5th 

DIP
Evidence of right carpal erosion dorsally

Describe what you see

Findings

Findings similar to previous

What is the Diagnosis?

This is an example of osteomyelitis, given:

The most likely diagnosis is Psoriatic arthritis, given:

The clinical features of psoriatic arthritis include skin and nail changes, peripheral arthritis, dactylitis, enthesitis, and axial arthritis
Despite the lack of skin findings of psoriasis, this patient has clear radiographic findings consistent with psoriatic arthritis that are not seen in rheumatoid arthritis 
or other causes of erosive small-joint polyarthritis such as gout
This patient also clinically has DIP involvement which is most consistent with psoriatic arthritis
The radiographic findings of psoriatic arthritis include:
periostitis
joint fusion
central erosions with concomitant bony overgrowth (possibly leading to pencil-in-cup deformity)
bony spur formation suggestive of enthesitis
soft tissue swelling revealing dactylitis, or “ray” distribution of joint swelling (involving MCP, PIP, and DIP of a single digit)

Reference:
See Chapter 5: Inflammatory Arthritides in Essential Imaging in Rheumatology, O’Neill J, MD. Springer Science+Business Media, New York, 2015.
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Case 2.9

Review the following case and provide a diagnosis

Clinical Presentation

History
23 year old woman
History of inflammatory arthritis predominantly 
affecting MCP’s, PIP’s, wrists, MTP’s for 8 years
Previously followed in a pediatric clinic but was 
lost to follow-up
Currently taking methotrexate at 20mg qweekly, 
Naproxen prn
Majority of joints no longer bothersome, however 
left wrist persistently painful, which has been 
longstanding
45 minutes of morning stiffness
Review of systems and social history are non-
contributory

Physical Examination
Appears well.
Temp 36.0, HR 80, bp 104/62
Borderline swelling of bilateral wrists
Decreased range of motion of left wrist to 
15 degrees of extension, 30 degrees of 
flexion

DIAGNOSIS

Differential Diagnosis - What diagnoses are you considering?

The underlying arthritis (chronic MCP, PIP, wrist pain and swelling in a young patient, positive RF, and CCP) is most likely to represent rheumatoid 
arthritis. However, this patient would be classified as having RF-positive subtype of Juvenile Idiopathic Arthritis (JIA) given that she developed 
symptoms at age 15
Also Consider:
Hepatitis B or C
Psoriatic arthritis

Labs
Complete Blood Count - wbc 4.6, Hgb 120, PLTs 315
Creatinine 62
Alanine Aminotransferase 18, Alkaline Phosphatase 
114, Albumin 38
Rheumatoid Factor 86, Cyclic Citrullinated Peptide 
>250
Antinuclear Antibody negative
Hepatitis serology negative
ESR 18, CRP 4
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IMAGING - WHAT STUDIES WOULD YOU ORDER?

Describe what you see

Findings

LEFT WRIST - Pertinent abnormalities 
include:

Periarticular osteopenia
Radiocarpal joint space loss

Erosions of the lunate and radius (arrow)

Describe what you see

Findings

On this sequence, the post-gadolinium 
enhancement confirms synovitis at the 

radioulnar and radiocarpal joints (arrow). In 
addition there is increased signal intensity 

within the distal radius, ulna and throughout 
the lunate and triquetrum in keeping with 

inflammatory bone marrow edema. There is 
secondary widening of the distal radioulnar 

joint due to enhancing synovitis (line) and joint 
space loss at the radoiocarpal articulation. 

Multifocal erosions are present triquetrum, 
lunate, ulna and radius (dashed arrow)

Radiograph MRI
MRI - Coronal T1 fat-

saturated post-
gadolinium

Describe what you see

Findings

Pertinent abnormalities include:

High signal intensity involving the distal radioulnar joint (arrowhead), and radiocarpal 
joint (arrow)

The high signal intensity represents either joint fluid or active synovitisMRI - axial T2 
fat-saturated

MRI - axial T2 
fat-saturated

What is the Diagnosis?

The most likely diagnosis is active inflammatory arthritis, given:

Presence of active synovitis with erosions is consistent with rheumatoid arthritis/JIA
Clinical picture that is not suggestive of septic arthritis, and young patient without risk factors for crystalline arthropathy - this makes these diagnoses less likely, 
and there are no imaging findings to argue for them
Infection-associated arthropathies such as gonococcal arthritis, hepatitis B or C associated arthritis

Reference:
See Chapter 5: Inflammatory Arthritides in Essential Imaging in Rheumatology, O’Neill J, MD. Springer Science+Business Media, New York, 2015.
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Case 2.10

Review the following case and provide a diagnosis

Clinical Presentation

History
54 year old man presenting with a 1-month history of pain and swelling at the 
area of the right sternoclavicular joint
No preceding trauma
No other joints involved
No fever
No skin rash
Feels otherwise well
Medical history is significant for anxiety, and hypertension
Denies intravenous or other recreational drug use

Physical Examination
Appears well. T 36.5
Soft tissue swelling (~3cm) over the right sternoclavicular joint area and 
extending along the clavicle, with tenderness to palpation
Normal range of motion of all peripheral joints otherwise with no tenderness 
or swelling
No skin rash
Normal respiratory, cardiac, and abdominal examinations

DIAGNOSIS

Differential Diagnosis - What diagnoses are you considering?

The differential for inflammation involving the sternoclavicular joint includes:

Septic arthritis +/- Osteomyelitis
Trauma
Infiltrative process eg malignancy
Rheumatoid arthritis
SAPHO syndrome

Further Tests

Rationale for ordering Further testing:
Hypertrophic osteoarthropathy is often a paraneoplastic condition
Work-up for malignancy, particularly pulmonary, is indicated
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Further Tests 
Further testing must include peripheral blood cultures to rule out bacteremia with secondary hematogenous seeding of 
the joint

It must also include aspiration of synovial fluid, if present, to rule out septic arthritis. This is often done under imaging
guidance.
Imaging should include appropriate imaging to assess for septic arthritis, osteomyelitis, soft tissue mass or to help 
elucidate other causes such as to assess for rheumatoid arthritis
A plain radiograph could be performed as an initial step

Radiograph - Describe What you see

FURTHER TESTS - WHAT IS/ARE THE TEST(S) THAT YOU WOULD ORDER AT THIS TIME?

Microbiology
Synovial aspirate was obtained under U/S guidance. Cultures from blood and synovium were negative for organisms.

Plan of action - further imaging
To assess further for joint changes and to assess for osteomyelitis, an MRI was considered, however access in the patient’s community was limited and a CT 
was ordered as the next best test that could be completed quickly.
CT (SC joint)

Describe what you see

Findings

Axial unenhanced CT bilateral sternoclavicular joints, coronal 
reformat chest and magnified coronal reformat sternoclavicular 
joints demonstrate soft tissue thickening right sternoclavicular 
joints with multiple erosions (arrows), cortical thickening, joint 
space widening with superior subluxation

PA chest radiograph with additional magnified view 
sternoclavicular joints. Demonstrates the poor visualization of the 
sternoclavicular joints on standard chest radiograph and 
highlights need for requesting dedicated X-rays of these joints. 
The current study demonstrates widening right sternoclavicular 
joints, suspected mild cortical thickening and erosions but not 
diagnostic.
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What is the Diagnosis?

SAPHO syndrome (Synovitis, Acneiform lesions, Pustulosis, Hyperostosis, Osteitis)

SAPHO is classified within the spectrum of the seronegative arthritides
Characterized by sterile osteomyelitis
HLA B27 is frequently positive
Frequently involves the anterior chest wall including the sternoclavicular joint or the medial clavicle
Can also affect the axial spine
Full-body MRI can delineate asymptomatic areas of bone edema, consistent with the often multifocal nature of SAPHO

Reference:
See Chapter 5: Inflammatory Arthritides in Essential Imaging in Rheumatology, O’Neill J, MD. Springer Science+Business Media, New York, 2015.

Chronic SAPHO in a different patient. Coronal CT reformats sternoclavicular joints 
demonstrate bilateral partial joint fusion, erosions, bone enlargement, cortical 
thickening and sclerosis. Whole body bone scan, AP view, bilateral asymmetrical uptake 
at the sternoclavicular joints and proximal clavicles, more pronounced on the right, with 
bone enlargement

Chronic SAPHO in a different patient. Coronal CT reformats sternoclavicular joints 
demonstrate bilateral partial joint fusion, erosions, bone enlargement, cortical 
thickening and sclerosis. Whole body bone scan, AP view, bilateral asymmetrical uptake 
at the sternoclavicular joints and proximal clavicles, more pronounced on the right, with 
bone enlargement

Chronic SAPHO in a different patient. Coronal CT reformats sternoclavicular joints 
demonstrate bilateral partial joint fusion, erosions, bone enlargement, cortical 
thickening and sclerosis. Whole body bone scan, AP view, bilateral asymmetrical uptake 
at the sternoclavicular joints and proximal clavicles, more pronounced on the right, with 
bone enlargement
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Case 2.11

Review the following case and provide a diagnosis

Clinical Presentation

History
19M presents with 2-year history of back pain
Pain is present in the thoracic and lumbar area
Morning stiffness of 1 hour, gelling phenomenon
Pain worsens with activity, though doesn’t reliably improve with rest
Has been refractory to physiotherapy and over-the-counter acetaminophen 
and ibuprofen
HLA B27 negative

Physical Examination
Appears well.
Slight kyphosis of the thoracic spine
Tenderness in the midline of the spine in cervical, thoracic, and lumbar areas
Pain with flexion and extension of the spine with mild limitation of range of 
motion.
Lateral bending 11cm on each side
Normal ROM of the neck

DIAGNOSIS

Differential Diagnosis - What diagnoses are you considering?

The differential for chronic back pain with mixed mechanical and inflammatory features in an 18M includes:
Seronegative spondyloarthropathies
Myofascial back pain
Congenital vertebral abnormalities
Infiltrative disorders (eg. malignancy) - rare

41



IMAGING - WHAT STUDIES WOULD YOU ORDER?

Describe what you see

Findings

The pertinent abnormalities seen on this radiograph are:

Wedging of the L1 vertebral
Prominent Endplate irregularity of L2-L3, L3-L4, L4-L5, L5-S1

Disc space narrowing at L1-L2, L2-L3, L3-L4

Radiograph - lateral view of the lumbar spine

Lateral thoracic radiograph with 
increased thoracic kyphosis, anterior 

vertebral body wedging lower 
lumbar spine (between arrows), 

endplate irregularity and mild 
narrowing intervertebral disc space 

height anteriorly

DIAGNOSIS

Scheuermann’s disease

A condition causing back pain and kyphosis in adolescents 
characterized by osteochondrosis of the secondary 
ossification centers of the vertebral bodies
Patients often have thoracic kyphosis that can be 
differentiated from postural kyphosis due to decrease 
range of motion
It is typically self-limiting, improving with physiotherapy and 
with age
Radiographs show typical changes of wedge-shaped 
vertebral bodies, narrow intervertebral disc spaces, 
calcification of disc spaces, and vertebral end-plate 
irregularities
It is important to differentiate from other conditions such 
as spondyloarthropathy due to the differences in 
management
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Case 2.12

Review the following case and provide a diagnosis

Clinical Presentation

History
22 year old man presents with 4 weeks of worsening midfoot pain on the 
background of vague pain for 2 months
He is an avid exerciser, though his pain is present to the point where he can no 
longer lift weights or run on the treadmill
It is localized to the midfoot on the plantar aspect, worse with ambulation, 
better with rest
No trauma
No preceding infection
He was seen in the ER 3 weeks ago, where a radiograph of the foot was 
performed as well as routine labs
He tells you that he was discharged home with 30 tabs of Tylenol #3 and 
recommendations to ice and elevate his foot
He does not recall being given a diagnosis for his foot pain.
His pain has not improved since that time.

Physical Examination
Appears well. Antalgic gait favouring the right foot on entry to the exam 
room.
Temp 36.5 degrees Celsius
Tenderness to palpation of the midfoot in an well-defined area, both on 
the plantar and dorsal areas of the foot
Very minimal swelling over the midfoot posteriorly
No skin lesion

DIAGNOSIS

Differential Diagnosis - What diagnoses are you considering?

The differential for acute midfoot pain in a 22M includes:
Traumatic or stress fracture
Tendonosis, eg plantar fasciitis, peroneal tendinitis, tenosynovitis of toe flexors/extensors
Inflammatory arthritis of midfoot joints
Osteomyelitis
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IMAGING - WHAT STUDIES WOULD YOU ORDER?

RADIOGRAPHS

Describe what you see

Findings

Normal X-ray

Radiograph (AP of right 
foot) – Performed 3 

weeks ago

Describe what you see

Findings

The pertinent abnormality in this 
radiograph is:

Transverse fracture mid-diaphysis 
second metatarsal with callus 

formation and periosteal reaction

Repeat Radiograph (AP of 
right foot) - current

Differential Diagnosis - What diagnoses are you considering?

Stress fracture of the right 2nd metatarsal with evidence of fracture healing

Stress fractures are fractures caused by abnormal stress on previously normal bone
This distinguishes them from “insufficiency” fractures which are a result of normal stress on abnormal bone
They are most commonly seen in weight-bearing joints
Findings can be delayed on x-ray, where the fracture line does not become apparent until there is callus formation - as in this case, follow-up 
radiographs 1-2 weeks after symptoms may reveal the cause
Treatment is generally conservative and can consist of rest, and footwear modification
Surgery is only typically required for cases of non-union
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Case 2.13

Review the following case and provide a diagnosis

Clinical Presentation

History
62 year old woman presents with a 30-year history of progressively worsening 
back pain
She is having difficulty working at her job as a cleaner and has had to take 
multiple sick days over the past year
Her pain is centered over the lower back in a diffuse area
It is worse with cleaning. If she is able to rest while working the pain abates 
somewhat
2 hours of morning stiffness
She finds that she has difficulty getting a good night’s sleep

Physical Examination
Appears well.
Tenderness in the midline of the spine in cervical, thoracic, and lumbar 
areas
Tenderness in a wide area over the lower lumbar area including SI joints 
and PSIS
Pain with flexion and extension of the lumbar spine with limitation.
Lateral bending 5cm on each side
Normal ROM of the neck

DIAGNOSIS

Differential Diagnosis - What diagnoses are you considering?

The differential for chronic back pain with mixed mechanical and inflammatory features includes:

Degenerative changes of the spine, including:
Degenerative disc disease, facet joint arthropathy, DISH
Myofascial back pain
Seronegative spondyloarthropathies
Infiltrative process e.g. malignancy

Investigations
She was referred with labs showing a positive HLA B27, and x-rays of the spine 
and SI joints that were reported as being normal.
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IMAGING - WHAT STUDIES WOULD YOU ORDER?

MRI
Since the HLA B27 is positive, this could be consistent with spondyloarthropathy
However despite HLA B27 positivity, her spinal symptoms may still be due to myofascial pain and/or early degenerative changes
The best test for assessing for differentiating these, by assessing for inflammatory changes of spondyloarthropathy is an MRI of the SI joints and 
spine with gadolinium administration

Describe what you see

Findings

Pertinent findings on the MRI images are:

Post-inflammatory fat accentuation at the anterior endplate of 
T5, T6, T7, T8, T11, T12

Multifocal anterior vertebral corner osteitis, most pronounced at 
T9-T10, T11-T12

Disc bulges at T11-T12, T12-L1MRI (Spine)

Describe what you see

Findings

The pertinent findings on the MRI images are

Predominantly left iliac erosions on the T1 image (arrows) with 
bilateral subchondral sclerosis. Mild left sacral bone marrow 

edema on T2FS.
MRI (SI joint)
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What is the Diagnosis?

This is an example of osteomyelitis, given:

The most likely diagnosis: Spondyloarthropathy

The seronegative spondyloarthropathies are a group of chronic autoimmune inflammatory joint disorders predominantly affecting the axial 
skeleton
The prototype is ankylosing spondylitis, though the group also includes psoriatic arthritis, inflammatory bowel disease-associated arthropathies, 
and reactive arthritis
Classically the clinical presentation involves inflammatory back pain features, that can be accompanied by peripheral arthritis, or other systemic 
features such as uveitis, or skin rashes like keratoderma blenorrhagicum

Reference:
See Chapter 15: Spine, in Essential Imaging in Rheumatology, O’Neill J, MD. Springer Science+Business Media, New York, 2015
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Case 2.14

Review the following case and provide a diagnosis

Clinical Presentation

History
61 year old man
History of diabetes mellitus type 2 for 15 years, with retinopathy and 
nephropathy
Swelling of the left ankle, present for several months
Mild pain in the ankle present for the past 2 weeks
Continues to weight-bear
Has had decreased sensation over the feet for the past several years

Physical Examination
Appears well
Temp 37.8, HR 60, bp 162/90
Swelling, warmth, and erythema of left ankle
Decreased range of motion of left ankle, limited to 10 degrees of plantar 
flexion and 10 degrees of dorsiflexion
Pitting edema of the foot and ankle to the mid-shin, bilaterally
No other swollen or tender joints
Diminished sensation to pinprick, light touch, vibration, proprioception 
bilaterally to knees

DIAGNOSIS

Differential Diagnosis - What diagnoses are you considering?

The differential for a monoarthritis of the ankle occurring in a patient with diabetes includes:
Septic arthritis, osteomyelitis
Charcot joint
Crystalline arthropathies particularly gout, CPPD
Osteoarthritis
Less likely peripheral arthritis associated with seronegative spondyloarthropathy, sarcoidosis, etc.
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IMAGING - WHAT STUDIES WOULD YOU ORDER?

Describe what you see

Findings

Radiograph (AP, left ankle)

Radiographs

Pertinent abnormalities include:

Diffuse soft tissue swelling

Joint space loss with central erosions

Multiple well-corticated avulsed bone fragments

Describe what you see

Imaging

Radiograph (lateral, left ankle)

Again, Pertinent abnormalities include:

Diffuse soft tissue swelling

Joint effusion

Joint space loss with central erosions

Multiple well-corticated avulsed bone fragments

Findings

MRI

MRI (ankle) Mid-sagittal, T2, fat-saturated

Describe what you see

Findings

Pertinent abnormalities include:

Extensive bone marrow edema in tibia, talus, calcaneus

Ankle joint effusion communicating with a large 

collection in Kaeger’s fat pad (arrow)
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MRI (ankle) Sagittal, T1,
fat-saturated, post-gadolinium

Describe what you see

Diffuse soft tissue and joint enhancement

Rim enhancement of the posterior collection

Findings

MRI (ankle) Lateral sagittal, T1, 
fat-saturated, post-gadolinium

Describe what you see

Findings

Pertinent abnormalities include:

Diffuse soft tissue and joint enhancement

Extensive erosions in the fibula (arrow)

Tenosynovitis of the adjacent peroneal sheaths with tendinosis
Bone scan
Bone scan (ankle, delayed phase)

Pertinent abnormalities include:

Marked uptake at the left ankle joint on delayed phase imaging

Describe what you see

Findings

50



Case 2.15

Review the following case and provide a diagnosis

Clinical Presentation

History

18F presenting to the emergency with gradually increasing weakness over 2 
months with difficulty walking up stairs
This has progressed to the point where she is having difficulty walking on the level
She has been fatigued
There is new onset photosensitive rash of the face
No issues with speaking or swallowing. No choking on food.

Physical Examination

On examination there is 4-/5 power in hip flexors and extensors, 4+/5 
power in knee flexors and extensors, and 5/5 power distally
Power in shoulder abductors, flexors, and extensors is 4+/5, and 5/5 
more distally
There is an erythematous rash over the malar distribution of the face, as 
well as over the shoulders

Laboratory

Laboratory investigations have shown a CK of 850, ESR 65, CRP 42
Normal CBC, creatinine, and electrolytes including calcium, magnesium, phosphate.
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Differential Diagnosis - What diagnoses are you considering?

Diagnoses

Imaging - What studies would you order?

The most likely diagnosis is dermatomyositis, though the CK is slightly less elevated than we 
would expect in a patient with inflammatory myositis.

An MRI was ordered in this case to confirm 
myositis and to determine a location for biopsy
Review the images and describe your findings:

MRI

MRI-Coronal STIR

MRI-Axial STIR
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What is the Diagnosis?

The MRI on this patient confirms the presence of 

inflammatory myositis, with the following findings 

on MRI:

High signal intensity in the proximal musculature on STIR images 

consistent with myositis

This can be seen involving the proximal quadriceps and sartorius

muscles (lines), and foci of inflammation are visible in the left 

vastus lateralis muscle (arrows)

High signal intensity involves the rectus femurs and sartorial 

muscles bilaterally (lines) and foci of subcutaneous fat edema 

(arrows) which suggests dermatomyositis

Diagnosis

See Chapter 7: Connective Tissue Diseases, in Essential Imaging in Rheumatology, 
O’Neill J, MD. Springer Science+Business Media, New York, 2015.
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Case 2.16

Review the following case and provide a diagnosis

Clinical Presentation

History
18F presenting to the emergency with gradually increasing weakness over 2 
months with difficulty walking up stairs
This has progressed to the point where she is having difficulty walking on the 
level
She has been fatigued
There is new onset photosensitive rash of the face
No issues with speaking or swallowing. No choking on food.

Physical Examination
On examination there is 4-/5 power in hip flexors and extensors, 4+/5 
power in knee flexors and extensors, and 5/5 power distally
Power in shoulder abductors, flexors, and extensors is 4+/5, and 5/5 
more distally
There is an erythematous rash over the malar distribution of the face, as 
well as over the shoulders

Laboratory

Laboratory investigations have shown a CK of 850, ESR 65, CRP 42
Normal CBC, creatinine, and electrolytes including calcium, magnesium, phosphate.
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Differential Diagnosis - What diagnoses are you considering?

Imaging - What studies would you order?

Imaging

Diagnoses

Imaging - What studies would you order?

Diagnoses
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SHORT CASES

SECTION 3
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Case 3.1

55-year old male, works as an attorney
Has had an 18-month history of indolent back pain 

that is slowly worsening
He is having difficulty sitting at his desk for the 

duration of the day
45 minutes of morning stiffness

No other joint complaints
Some tenderness over midline of spine

HLA B27 positive
Radiographs of sacroiliac (SI) joints were normal
The patient was referred for an MRI ankylosing 

spondylitis protocol

Images

Review these MRI images.

Coronal T1 Sacroiliac Joints

Sagittal T1 Spine

Case description

Diagnosis

Diffuse Idiopathic Skeletal Hyperostosis (DISH)

The features in keeping with DISH include:
Normal SI joints without joint space abnormalities, erosions, 

or subchondral sclerosis
Large osteophytes and early ossification anterior logitudinal
ligament spanning vertebrae in the thoracic region (arrows). 
Distinguished from syndesmophytes due to their orientation, 

with the initial projection being horizontal rather than vertical, 
their large size, and their preponderance for affecting the 

thoracic vertebrae on the side opposite the aorta.

Reference

Ref: Chapter 6: Spondyloarthropathy
O'Neill, JMD, Essential Imaging in 

Rheumatology. New York: Springer 
Science+Business Media; 2015

Review the case and provide a diagnosis
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Case 3.2

26 year old female, works as a desk clerk in the Emergency 
department
Insidious development of multifocal joint pain involving 
hands, elbows, neck, knees, and feet
She notes periodic swelling and 30 minutes of morning 
stiffness
On examination, several tender joints involving MCP’s, 
DIP’s, knees, MTP’s. No clear synovitis

Interpret this radiograph.

Case description

Diagnosis

Diagnosis

Radiograph: Normal
The radiograph is normal, with no changes suggestive of arthritis
Further investigations are required to determine the cause of this 

patient’s symptoms

Note that an inflammatory arthritis is not ruled out by the 
finding of a normal radiograph - erosive changes are a late 

finding in rheumatoid arthritis, and other types of 
inflammatory arthritis may be non-erosive

Reference

Ref: Chapter 2: Arthritis-A Diagnostic Approach, O'Neill, JMD, Essential 
Imaging in Rheumatology. New York: Springer Science+Business Media; 

2015

Review the case and provide a diagnosis
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Case 3.3

64 year old male
Has had a 3 year history of left shoulder pain that has worsened to the point 
where he is having difficulty dressing himself
On examination he has a small shoulder effusion. His range of motion is 
limited in abduction, flexion, extension to less than 30 degrees in any 
direction. This is associated with crepitus on examination.

Interpret this radiograph.

Case description

Diagnosis

Diagnosis

Hydroxyapatite Deposition Disease (HADD)

HADD is otherwise known as Milwaukee shoulder.
The features in keeping with this diagnosis on this radiograph 

include:
Intra-articular cloud-like calcifications (dashed line) - note lack of 

cortex or trabecular pattern to suggest ossified bodies.
Deformity and collapse of the humeral head (arrows). Prior 

trauma and neuropathic joint are in the differential diagnosis 
however the extensive intra-articular calcifications are more in 

keeping with crystal disease
Joint distension (dashed arrow)

Reference

Review the case and provide a diagnosis

Ref: Chapter 8: Crystal Related Disease O'Neill, JMD, Essential Imaging in 
Rheumatology. New York: Springer Science+Business Media; 2015

59



Case 3.4

64 year old male
Longstanding smoking history
Recent diagnosis of squamous cell carcinoma of the neck
Now endorsing pain and swelling of the small joints of the hands and feet
He has also noted a skin rash on his fingers
On examination, small joint polyarthritis with 8 swollen joints involving scattered PIP’s, 
MCP’s, DIP’s
Small erythematous papules on the distal aspect of the phalanges

Images

Review these images.

Case description

Diagnosis

Diagnosis

Multicentric reticulohistiocytosis (MRH)
The features in keeping with this diagnosis on radiographs include:

Well-circumscribed marginal erosions (arrow), tuft resorption (dashed 
arrow), soft tissue swelling at DIP’s. Normal MCP’s.

Pertinent negatives include lack of periarticular osteopenia, periosteal 
reaction, joint space loss and osteophytes

MRH can present as a paraneoplastic syndrome, as in this case.

Reference

Ref: Chapter 9: Endocrine and Miscellaneous Arthropathies, O'Neill, JMD, Essential 
Imaging in Rheumatology. New York: Springer Science+Business Media; 2015

Review the case and provide a diagnosis
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Case 3.5

45 year old woman with a 1-year history of bilateral hand and knee arthralgia
On examination her hands seem prominent with thickened tufts
No joint swelling or effusions

Image

Review this radiograph

Case description

Diagnosis

Diagnosis

Acromegaly

The findings suggestive of acromegaly include:
Spade-like hand

Thickened soft tissues
Prominent ungal tufts

Thickened metacarpals and phalanges
Early radiocarpal degenerative changes with joint space loss and 

osteophytosis
Incidental ulnar positive variance

No erosions, osteopenia
Reference

Ref: Chapter 9: Endocrine and Miscellaneous Arthropathies, O'Neill, JMD, 
Essential Imaging in Rheumatology. New York: Springer Science+Business

Media; 2015

Reference

Ref: Chapter 9: Endocrine and Miscellaneous Arthropathies, O'Neill, JMD, 
Essential Imaging in Rheumatology. New York: Springer Science+Business

Media; 2015

Review the case and provide a diagnosis
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Case 3.6

56 year old male
Renal transplant performed 13 years ago for focal sclerosing
glomerulonephritis, with poor renal function post-operatively and 
ultimately graft failure 9 years ago with transition to peritoneal 
dialysis
Admitted for abdominal pain

Images

What is the incidental bony finding on this radiograph?

Case description

Diagnosis

Radiographic finding: “Rugger jersey spine”

Spine demonstrates changes of “rugger jersey spine” - endplate sclerosis 
superimposed on osteopenic vertebrae. The sacroiliac joints are widened with 

ill-defined margins in keeping with secondary hyperparathyroidism
This is evidence of renal osteodystrophy, a heterogeneous group of metabolic 
bone diseases with evidence of both hyperparathyroidism and osteomalacia

from vitamin D deficiency
Also note the peritoneal dialysis catheter coiled in the pelvis, and surgical clips 

in the right iliac fossa in keeping with a renal transplant

Review the case and provide a diagnosis
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Case 3.7

78 year old man with a history of chronic obstructive pulmonary disease
Recent admission to hospital for pneumonia
Treated with moxifloxacin for 10 days
Has had a 3 day history of discomfort over the posterior aspect of the left heel
On examination, there is some swelling and pain over the left Achilles’ tendon 
area

Images

Review these ultrasound images. What is the most 
likely diagnosis and cause for the patient’s symptoms?

Ref: Chapter 4: Image Analysis, O'Neill, JMD, Essential 
Imaging in Rheumatology. New York: Springer 

Science+Business Media; 2015

Case description

Diagnosis

Quinolone-related Achilles tendinopathy

The most likely diagnosis based on this patient’s 
ultrasound is Achilles’ tendinosis.

Tendon thickening, mild heterogeneity echotexture 
and intra-tendinous flow in keeping with 

tendinopathy
The most likely cause for this is quinolone-induced, 

given the temporal association
This has the potential to lead to tendon rupture

Axial ultrasound of Achilles 
tendon with power Doppler

Review the case and provide a diagnosis
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Case 3.8

20 year old female, gymnast on a cruise ship
Over the past 6 months has been having difficulty doing back bends due to progressive right-sided back pain
30 minutes of morning stiffness
Some improvement in pain with stretching, though it worsens during her routines
No joint pain elsewhere
No fevers. Feels systemically well
On exam, tenderness over area of right SI joint

Images

Review the following radiograph. What is the main 
finding and the differential diagnosis for this finding?

Ref: Chapter 6: Spondyloarthropathy, O'Neill, JMD, 
Essential Imaging in Rheumatology. New York: 

Springer Science+Business Media; 2015

Case description

Diagnosis

Unilateral sacroiliitis

The x-ray finding is consistent with unilateral 
sacroiliitis, given the indistinct SI joint space with 

pseudo-widening and subchondral sclerosis
The differential diagnosis for this finding includes 

psoriatic arthritis and reactive arthritis. Infection is 
unlikely given length of symptoms. Other etiologies of 

spondyloarthropathy remain within the differential 
noting that ethologies with symmetrical disease begin 

asymmetrically in 50% of cases

Review the case and provide a diagnosis
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Case 3.9

61 year old female, retired teacher
Has had a 4 week history of painful, swollen hands
Has had difficulty with activities of daily living
4 hours of morning stiffness
Has felt some fatigue, though otherwise no other symptoms
Otherwise healthy

Images

Review these MRI images. What is the most likely diagnosis?

See Chapter 5 - Inflammatory Arthritides in Essential Imaging in 
Rheumatology, O'Neill, JMD, Essential Imaging in Rheumatology. 

New York: Springer Science+Business Media; 2015

Case description

Diagnosis

The most likely diagnosis based on this patient’s MRI is relapsing seronegative 
symmetric synovitis with pitting edema (RS3PE).

The features in keeping with this diagnosis on this MRI include:
Significant edema of the subcutaneous tissues on the dorsum of the hand (white 

arrow)
Synovitis with high signal intensity surrounding the MCP joints (red arrows)

Tenosynovitis as indicated by high signal intensity involving the tenosynovial sheaths 
(arrowheads)

Review the case and provide a diagnosis
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Case 3.10

21 year old woman, previously healthy
Performing triceps dip exercises and had a sudden onset 
of right anterior chest pain close to the midline.
She presented to the ER.
Tender on palpation over right side proximal sternum
Initial clinical diagnosis was of a possible pectoralis major 
muscle tear and sent for an ultrasound.
The radiologist referred the patient for a lateral sternal 
radiograph after ultrasound. The patient also had a CT , 
limited, performed.

Images

Review the following images. What are the pertinent findings, and diagnosis?

Case description

Diagnosis

Diagnosis

Sternal insufficiency fracture

Patient is currently undergoing osteoporotic workup

Review the case and provide a diagnosis

Cortical defect anterior 
manubrium on ultrasound, 
lateral sternal radiograph 

and sagittal reformatted CT 
(arrow) 

Cortical defect 
anterior manubrium 

on ultrasound, lateral 
sternal radiograph and 

sagittal reformatted 
CT (arrow)

Cortical defect anterior 
manubrium on ultrasound, 

lateral sternal radiograph and 
sagittal reformatted CT (arrow)
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Case 3.11

27F with longstanding history of left ankle and leg pain dating back to age 9
Recently moved to the area
Now presenting with worsening of left ankle and leg pain

Images

Describe what you see in the following radiographs

Case description

Diagnosis

This patient has chronic recurrent multifocal 
osteomyelitis (CRMO) affecting the left tibia and 

fibula.

The radiographs demonstrate exuberant chronic cortical 
thickening, periosteal reaction, and new bone formation 

surrounding the distal tibia and fibula with bridging across the 
distal tibiofemoral syndesmosis ,given longstanding history CRMO 

should be strongly considered as the primary diagnosis.

Review the case and provide a diagnosis

See Chapter 5: Inflammatory Arthritides, in Essential Imaging in 
Rheumatology, O'Neill, JMD, Essential Imaging in Rheumatology. 

New York: Springer Science+Business Media; 2015
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Case 3.12

61 year old female, retired teacher
Has had a 4 week history of painful, swollen hands
Has had difficulty with activities of daily living
4 hours of morning stiffness
Has felt some fatigue, though otherwise no other symptoms
Otherwise healthy

Images

Review the following images. What are the pertinent findings, and diagnosis?

Ref: Chapter 5: Inflammatory Arthritides O'Neill, JMD, 
Essential Imaging in Rheumatology. New York: Springer 

Science+Business Media; 2015 Previous Case

Case description

Diagnosis

Diagnosis
The most likely diagnosis based on this patient’s MRI is relapsing 

seronegative symmetric synovitis with pitting edema (RS3PE).
The features in keeping with this diagnosis on this MRI include:

Significant oedema of the subcutaneous tissues on the dorsum of the hand
Synovitis with high signal intensity surrounding the left 4th MCP joint

Tenosynovitis as indicated by high signal intensity involving the tenosynovial
sheaths

Review the case and provide a diagnosis
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SPOT CASES 2

SECTION 4
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Case 4.1

What do these radiographs demonstrate?

Diagnosis

The modified Sharp method (1985), is a radiographic scoring system used in rheumatoid arthritis.
Seventeen areas in each hand (marked with circles) are scored (1-5) for erosion and eighteen areas in each hand (marked with parallel lines) are scored (1-4) 

for joint space narrowing.
The radiographs are normal.

Additional rheumatoid arthritis scoring methods include: Larsen, van der Heijde modification of Sharp scoring (SvHS), and the Simple Erosion Narrowing 
Score (SENS).

Ref: Appendix-Imaging Scoring Methods in Arthritis O'Neill, JMD, Essential 
Imaging in Rheumatology. New York: Springer Science+Business Media; 2015

Review the following image and provide a diagnosis

Reference
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Case 4.2

What is this study, what are the findings and what is your diagnosis?

Diagnosis

Reference

Sagittal (right) and axial (left) T2 FLAIR sequences from an MRI head demonstrate non-specific extensive periventricular and deep white 
matter high signal intensity (arrows).

Previous MRI 1 year earlier was normal. Given clinical context features suggest neuropsychiatric SLE (NPSLE) with cerebral vasculopathy.

Ref: Chapter 7 Connective Tissue Disease O'Neill, JMD, Essential Imaging in Rheumatology. New York: 
Springer Science+Business Media; 2015

29 F with history SLE presenting with psychosis.
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Case 4.3

Diagnosis

Reference

Axial CT (right) in venous phase post-intravenous contrast 
demonstrates multiple bilateral renal infarcts, multiple peripheral 

wedge-shaped low attenuating foci in the kidneys representing 
posterior infarcts (arrowheads), and a mid-sagittal reconstructed 
image during arterial phase (left) demonstrating stenosis of the 
proximal celiac artery (arrow) and multifocal stenosis and wall 

irregularity of the SMA (arrowheads).

Ref: Chapter 7 Connective Tissue Disease O'Neill, JMD, 
Essential Imaging in Rheumatology. New York: Springer 

Science+Business Media; 2015

49 M with Polyarteritis Nodosa (PAN) presenting with abdominal pain.

What is this study, what are the findings and what is your diagnosis?
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Case 4.4

What is this study, findings and diagnosis?

Diagnosis

Reference

Diagnosis: Amyloid arthropathy
MRI foot with sagittal T1 images (A&B) demonstrating multifocal well-
defined erosions (arrows) with low signal intensity margins in keeping 
with sclerosis at the intertarsal and tarsometatarsal joints and ankle 

joint distension with low signal intensity soft tissue, axial T2FS (C) with 
intermediate to low SI tissue (arrows) at the involved joints and axial 

T1FS post-gadolinium (D) demonstrating heterogenous enhancement of 
intra-articular soft tissue at site erosions

Ref: Chapter 9 Endocrine and Miscellaneous Arthropathies
O'Neill, JMD, Essential Imaging in Rheumatology. New York: 

Springer Science+Business Media; 2015

6oM on longstanding hemodialysis with bilateral 
foot pain and swelling. Review the 4 images.
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Case 4.5

Diagnosis

Reference

1) PA radiograph of hands demonstrating osteoporosis

2) Calculation of the Metacarpal Index: on the non-dominant 
second metacarpal, at mid-diaphysis, measure the width of the 

bone{a} and the combined cortical thickness {b}, Metacarpal Index= 
a/b. This is a measure of the degree of osteoporosis. References 

are available for different age groups and ethnicities.

Ref: Chapter 11 Metabolic Bone Disease O'Neill, JMD, 
Essential Imaging in Rheumatology. New York: Springer 

Science+Business Media; 2015

What is the dominant finding in radiograph 1? 
What does radiograph 2 demonstrate?
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Case 4.6

55M with chronic renal insufficiency.
What is the study and what is the diagnosis?

75

Diagnosis

Reference

The study is a lateral radiograph of the lumbar spine.
It demonstrates typical features of “rugger jersey” spine with endplate sclerosis (arrows) superimposed on osteopenic vertebrae in a patient with 

renal osteodystrophy.

Ref: Chapter 11 Metabolic Bone Disease O'Neill, JMD, Essential Imaging in Rheumatology. 
New York: Springer Science+Business Media; 2015



Case 4.7

46F with SLE with mild bilateral knee pain.
What is the study, findings and diagnosis?

76

Diagnosis

Reference

MRI Knee sagittal T1 (a) and T2FS (b) demonstrating multiple intra-medullary lesions within the diametaphysis of the femur and tibia with serpiginous margins of low 
signal intensity on TI, and high on T2 with some lesions demonstrating the double line sign (outer low signal and inner line high signal intensity) (arrow), and normal 

central marrow signal (high fat signal on T1 and signal loss on the T2FS) (blue arrow).
Diagnosis: Medullary Infarcts.

Ref: Chapter 12 Osteonecrosis O'Neill, JMD, Essential Imaging in Rheumatology. New York: Springer Science+Business Media; 2015



Case 4.8

Diagnosis

Reference

Axial T2FS MRI of the lumbar spine showing L4-5 (need 
sagittal image for reference to confirm position) 
demonstrating a focal protrusion (arrow), with base disc 
herniation wider than AP extension and involving less than 
25% disc circumference. The protrusion indents the thecal 
sac, impinging the left L5 nerve root (arrowhead) and 
abutting without impinging the right L5 nerve root

Diagnosis: Focal disc protrusion

Ref: Chapter 15 Spine O'Neill, JMD, Essential Imaging in Rheumatology. New York: Springer Science+Business Media; 2015

36M with well-controlled rheumatoid arthritis presenting with low back pain with left leg radicular symptoms.

What is the study, findings and diagnosis?

77



Case 4.9

Diagnosis

Reference

The study is a reformatted sagittal CT, bone windows.
It is demonstrating loss of disc height, with vacuum phenomenon, minor 
endplate osteophytosis at L5-S1, and 1.5mm anterolisthesis of L5 on S1.
There is mild loss of disc space height with mild disc bulges at L3-4 and 
L4-5.
There is osteoporosis with diffuse decrease in bone density.
Note imaging features of Baastrup’s disease: contacting adjacent 
spinous processes demonstrating cortical irregularity and sclerosis most 
pronounced at L3-4 (arrow).

Diagnoses: Degenerative disc disease, Baastrup’s disease, and 
osteoporosis

Ref: Chapter 15 Spine O'Neill, JMD, Essential Imaging in Rheumatology. New York: Springer Science+Business Media; 2015

76M with longstanding back pain with radicular symptoms with recent exacerbation of pain.

What is the study, findings and diagnosis?
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Case 4.10

Diagnosis

Reference

a) Lateral and b) AP radiographs 
elbow radiographs with dense 
lobulated calcification on the 
extensor aspect elbow.
No joint effusion or bony 
changes.

Diagnosis: Tumoral calcinosis 
(given family history)

Ref: Chapter 16 Soft Tissue calcification O'Neill, JMD, Essential Imaging in Rheumatology. New York: Springer Science+Business Media; 2015

18M presenting with multifocal soft tissue lobulated hard masses. There is family history of soft tissue masses.

What is the study, findings and diagnosis?
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Case 4.11

Diagnosis

Reference

MRI Knee a) Axial T2 with marked regions of low signal intensity in the suprapatellar recess (arrows)
b) Axial gradient echo sequence exaggerates low signal intensity due to blooming artifact from hemosiderin

c) Axial T1 post-gadolinium enhancement demonstrating enhancing soft tissue in the same region

Diagnosis: Pigmented Villonodular Synovitis (PVNS)

Ref: Chapter 17 Bone and Synovial Tumors O'Neill, JMD, Essential Imaging in Rheumatology. New York: Springer Science+Business Media; 2015

57F with recurrent hemarthrosis and joint pain.

What is the study, what are the salient findings and what is the diagnosis?
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Case 4.12

Diagnosis

Reference

a) AP radiograph demonstrates a large soft tissue mass with defined soft tissue margins, and heterogenous internal calcification, originating from the greater 
tuberosity of the left humerus with significant bone destruction and poorly defined bone margins

b) Coronal T2 MRI demonstrates heterogenous high signal intensity in keeping with a chondroid matrix

Diagnosis: Chondrosarcoma

Ref: Chapter 17 Bone and Synovial Tumors O'Neill, JMD, Essential Imaging in Rheumatology. New York: Springer Science+Business Media; 2015

86F presenting with enlarging left shoulder mass and decreased range of motion.

What are the studies, what are the salient findings and what is the most likely diagnosis?
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