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Background
Ø Rheumatologic and connective tissue diseases are more 

frequently encountered in the female population, similar to 
breast disease

Ø A variety of factors in these diseases lead to specific pathologies 
in the breast 

Ø Rheumatologic diseases are associated with:
v Atherosclerosis
v Impaired immunologic responses
v Joint pain
v Inflammatory changes – warmth, erythema, swelling
v Joint stiffness



Background
Rheumatic Diseases

Seronegative 
Arthropathies

Ankylosing
Spondylitis

Psoriatic 
arthropathy

Reactive arthritis 
(Reiter)

Rheumatoid Arthritis & 
Variants *

Sjogren's disease

Felty disease

Connective Tissue 
Diseases *

Systemic Lupus 
Erythematosis

Scleroderma

Dermatomyositis

Mechanical/

Degenerative/Others:

Osteoarthritis

Spondylolisthesis/

Disc prolapse

Crystal induced 
(Gout/CPPD)

Blood, Endocrine, 
Malignancy 
associated

* Categories that will be 
covered in this presentation



Objectives
Ø Characterize the clinical and pathological presentation of breast disease in 

patients with a concurrent rheumatologic disease or connective tissue 
disorder

Ø Discuss when radiologists should include rheumatologic patterns of disease 
in their differential considerations

Ø Summarize the imaging findings associated with rheumatologic and 
connective tissue manifestations in the breast

Ø Utilize sample cases to better equip the radiologist in differentiating mimics 
of breast malignancy from other entities

Format: Case based



Rheumatologic Diseases & Conditions
Amplified Musculoskeletal 
Pain Syndrome (AMPS)

Giant Call Arteritis Lupus Reactive Arthritis

Antinuclear Antibodies 
(ANA)

Gout Lyme Disease Rheumatoid Arthritis

Antiphospholipid
Syndrome

Granulomatosis with 
Polyangitis (Wegner’s)

Osteoarthritis Scleroderma

Calcium Pyrophosphate 
Deposition (CPPD)

Henoch Schönlein Purpura
(HSP)

Osteoporosis Sjogren’s Syndrome

Carpel Tunnel Syndrome IgG4-Related Disease Paget’s Disease of Bone Spondyloarthritis

Chronic Recurrent Multifocal 
Osteomyelitis (CRMO)

Inflammatory Myopathies Polymyalgia Rheumatica Takayasu’s Arteritis

Familial Mediterranean
Fever

Juvenile Arthritis Psoriatic Arthritis Tendinitis & Bursitis

Fibromyalgia Kawasaki Disease Raynaud’s Phenomenon Vasculitis

Comprehensive list adapted from American College of Rheumatology: Rheumatology.org



Contents
²This Interactive exhibit will allow you to review each case by CLICKING on the name 

below or CONTINUING FORWARD. There is an option of returning to the MAIN (this 
slide) at the bottom of each case:

Osteoarthritis (OA)

Systemic Lupus Erythematosis (SLE)

Scleroderma

Sjogren’s DiseaseDermatomyositis

Antiphospholipid Syndrome (APS)

Rheumatoid Arthritis (RA)

Cogan’s Syndrome

IgG4-Related Disease

Sarcoidosis



Antiphospholipid Syndrome (APS)

Most common antibodies include: anticardiolipin, 
anti-β-2-glycoprotein I, lupus anticoagulant

MLO Autoimmune disease in young women characterized by:
• Frequent clotting in arteries and veins
• Recurrent miscarriages and pregnancy complications

• Development of anti-phospholipid autoantibodies (aPL)

Imaging demonstrates enlarged lymph nodes presenting as a 
palpable abnormality  with associated hypervascularity on US 

Table of Contents



Cogan’s Syndrome

Autoimmune disease with a 
combination of hearing loss, 
vertigo, and inflammation in 
the eyes of uncertain cause, 
which can be associated with a 
large and medium size vessel 
vasculitis in 10-15% of 
patients. 

MLO (C-view) CC (C-view)

33 year old patient with vascular 
calcifications atypical for her age 
• Prompts further investigation in 

her chart
• Calcifications were correctly 

identified to be vascular 

Table of Contents



Dermatomyositis (Case 1)

Autoimmune disorder 
characterized by inflammation 
of striated muscle, causing 
proximal muscle weakness 
with skin involvement

Can see dense calcifications on 
mammogram which may 
present as palpable finding on 
physical exam

44 year old female with creatine kinase (CK) of 1900 and positive muscle biopsy
MLO

Spot CC

Most common autoantibodies 
include: Anti-Jo-1, Anti-Mi-2, 
Anti-SRP, ANA

Table of Contents



Dermatomyositis (Case 2)

Extensive calcifications are seen in this this case of more advanced disease

MLO CC Port-A-Cath
Used for the 
administration of 
Disease-Modifying 
Antirheumatic Drugs 
(DMARDs)
• Azathioprine
• Methotrexate
• Cellcept
• IVIg

Table of Contents

Radiation therapy is 
a contraindication in 
patients with history 
of connective tissue 
disease 



IgG4 Sclerosing Mastitis

IgG4-related disease is an immune-mediated condition involving multiple organs
• Breast findings include mastopathy, sclerosing mastitis, and inflammatory 

pseudotumors
• Key histopathological feature is dense lymphoplasmacytic infiltrate 
• Treatment: Oral steroids (2nd line Rituximab)

Most common lab 
finding: elevated serum 
IgG4 concentration 

CCMLO

US-Guided Aspiration US-Guided Biopsy

Diagnostic US

32 year old with 
purulent nipple 
discharge and 
complex left 
breast fluid 
collection with 
connection to 
the ductal 
system on US

Core biopsy: Severe 
chronic mastitis with 
prominent fibrosis and 
focal granulation 
tissue

Table of Contents



Rheumatoid Arthritis

Most common lab studies include: 
Rheumatoid factor, Anti-cyclic citrullinated
peptide (anti-CCP), Erythrocyte 
sedimentation rate (ESR), Anemia

Most common autoimmune arthritis
• Characterized by joint pain and swelling
• 75% of patients are women
• Granulomatous mastitis is seen in this 

chronic inflammatory condition
• Axillary lymphadenopathy

Rarely can demonstrate rheumatoid nodules 
which present as breast lumps
• Fibrinoid necrosis with giant cells, 

palisading histiocytes and stromal fibrosis 

Table of Contents



Gold Therapy

Spot magnification images 
of the axillae demonstrate 
normal-sized lymph nodes 

with punctate high-density 
deposits

Previously used for the treatment of 
rheumatic and autoimmune disease 
(specifically RA)
• Used in a highly selected patient 

population 
o Significant side effects

• Intramuscular vs orally administered
• Gold salts are known to accumulate 

within lymph nodes
• DDx: tattoo pigment

Table of Contents



Sarcoidosis – Immunologic Mimic

Chronic multi-systemic immune disease characterized by the formation of 
inflammatory non-caseating granulomas
• Can mimic different rheumatologic diseases and connective tissue diseases

MLO

Spot MLO Right axilla 

Left axilla 

Most common lab finding: ACE (angiotensin converting enzyme)
Table of Contents



Scleroderma
Autoimmune disease affecting the skin and other organs. 
Main finding is thickening and tightening of the skin and 
inflammation/scarring.

Most common in women, ages 30-50
1) Systemic scleroderma

a. CREST (limited cutaneous)
b. Diffuse cutaneous

2) Localized scleroderma: Morphea
a. Sclerosis of the skin

Mammogram may demonstrate increased fibroglandular density 
* This can mimic inflammatory breast carcinoma

Skin biopsy ~ thickening of the dermis with extension of thick collagen 
bands into the subcutaneous tissue with atrophy of the sweat glands

Tx: Topical Steroids Most common lab studies include: 
antitopoisomerase-1, anti-Scl-70, 
anticentromere antibodies

Bilateral enlarged axillary lymph nodes

Table of Contents



Sjogren’s Syndrome

Most common lab studies include: 
anti-Ro/SSA, anti-La/SSB, ANA, 
salivary gland biopsy

MLO 

Autoimmune condition most common in older 
women
• Dry eyes and mouth
• Rashes on arms and legs related to vasculitis
• Can be secondary to SLE and RA

Patients have  increased risk of MALT lymphoma 
Important to recognize interval axillary 
lymphadenopathy

Tx includes Hydroxychloroquine (Plaquenil) an 
antimalarial drug

Table of Contents



Lupus Mastitis

Systemic Lupus Erythematosis (SLE) is associated with panniculitis, inflammation of the subcutaneous fat
• This can involve the breast forming dystrophic calcifications typical of fat necrosis
• May mimic inflammatory carcinoma due to peau d’orange appearance and firm breast

MLO CC

Most common autoantibodies include: ANA, Anti-dsDNA, Anti-Smith, Anti-U1RNP 
Table of Contents



Lupus Mastitis

Breast MRI demonstrated extensive fat-containing cavities and peripheral rim 
post contrast enhancement (fat necrosis)
• Enhancing thick periareolar skin
• Tethering of the pectoral muscles is seen due to fibrosis

Non-fat saturated T1 Fat saturated T1 Post Contrast 

Table of Contents



Discoid SLE
Patients with lupus have an increased 
risk of coronary artery disease

Atherosclerosis is the main cause of 
mortality in patients with disease 
>5 years duration

47 year old  with significant small vessel arterial calcifications bilaterally

Potential etiologies:
• Increased systemic and local 

vascular inflammation
• Autoantibodies and immune 

complexes
• Increased arterial stiffness

Table of Contents



Special considerations should be made in these patients during breast exams
Ø OA commonly involves the spine, shoulders, knees, hands
Ø Shoulder stiffness from osteophytes can make the mammographic exam 

technically difficult to perform 
• Limited evaluation of posterior breast tissue, pectoralis and axilla

ULTRASOUND Biopsies:
v Arm down instead of over the head during the procedure
v Consider using rolled up towels or pillow for additional support of arm 

STEREOTACTIC Biopsies:
v On upright ML/LM approach, arm down instead of over mammo machine
v Shoulder may obstruct a posterior breast tissue finding, especially on CC 

approach, consider XCCM

Example of 
limited mobility 

in OA

MLO

Osteoarthritis (OA)

Table of Contents



Management Considerations in 
Rheumatologic Disease

Ø Patients may need to be on blood thinners (i.e. Coumadin) due to 
increased tendency for clotting 
• Important to be aware of this in the cases where breast biopsy is indicated – may 

need to use a smaller gauge needle to reduce risk of bleeding
Ø Positioning might be difficult for procedures due to joint stiffness
Ø Abnormal lymphadenopathy should be sent for flow cytometry to rule 

out Lymphoma/Leukemia (impaired immune system)
Ø Skin thickening can make biopsies challenging 
Ø Port-A-Cath can obscure axillary findings



Summary/Learning Points

Ø Rheumatologic and connective tissue diseases often demonstrate 
multiorgan involvement including the breast

Ø Major manifestations on breast imaging are axillary 
lymphadenopathy, skin thickening, vascular and dystrophic 
calcifications

Ø Impaired immunity also increases the risk for breast infection and 
lymphoproliferative disease (i.e. lymphoma)

Ø Treatment of these diseases includes an array of DMARDs and blood 
thinners

Ø Special considerations should be made for biopsies and procedures
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