
Joint Inflammation: Do I have 
an autoimmune disease?

Learn about normal joint anatomy and how rheumatoid arthritis affects the joints. We’ll go over 
all the s igns and symptoms of joint inflammation and how rheumatoid arthritis  can be 

diagnosed
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Real Case
A 64 year old pleasant gentleman says that he has increasing pain in 
both knees. He asks if he has rheumatoid arthritis.



Defining Terms
“Arth-” “- itis”

Joint Inflammation



Defining Terms
“Auto -” “- immune”

self Immune system



Defining Terms
“osteo -” “rheumatoid”

bone Related to the 
immune system



Two Main Types of Arthritis

Inflammatory
Non-

inflammatory

Overactive 
immune 
system

”Wear and tear”, 
mechanical



Symptoms of Arthritis

Inflammatory
Non-

inflammatory
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Symptoms of Arthritis

Inflammatory
Non-

inflammatory
Activity Rest Steroids
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Three Questions to Ask
How long does it take to loosen your joints in the morning?

Do you have swelling of any joints?

Do the joints usually feel better with activity, or worse with activity?

Non -
inflammatory

Inflammatory< 30 mins
~30-60 mins

> 60 mins

Non -
inflammatory

InflammatoryNone
Few joints

Many joints

Non -
inflammatory

InflammatoryRest feels better
Sometimes both

More activity 
feels better



Classic Disease in Each 
Category

Inflammatory
Non-

inflammatory

Rheumatoid 
Arthritis (RA)

Osteoarthritis 
(OA)



Diagnosing Rheumatoid 
Arthritis (RA)



Defining Terms

Sero -logy

Serum, blood Study of
Serology is same as saying blood tests



Defining Terms

“Anti” “body”

Against Protein
Proteins made by immune cells molded as mirror images of what it “sees”



Two Common Serologies in RA
1) Rheumatoid factor (RF) antibody

2) Anti-cyclic citrullinated peptide (anti -CCP) antibody



Am I Born With These Antibodies?
Innate Adaptive/

Humoral
What you’re born with
(Ex. skin & secretions)

What you learn with each exposure
(Ex. B & T cells)

Two main types of immunity: Innate and Adaptive

Auto -inflammatory 
diseases

Auto -immune 
diseases



Analogy of an auto -immune 
disease

Your roommate got into a car accident requiring 
plastic surgery because of facial burns, and you 
call the police when they enter the house 
mistaking them for an intruder



Am I Born With These Antibodies?
Due to post -translational modifications triggering auto -antibody production

Neutrophils
Bacteria

Smoking
Kidney disease
Inflammation



Symptoms are the tip of the 
iceberg



Do Positive Tests Mean Active 
Disease?



Do Positive Tests Mean Active 
Disease?



Likelihood Ratios (LR)
𝑳𝑳𝑳𝑳 =

𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷 𝑷𝑷𝒐𝒐 𝑷𝑷 𝒑𝒑𝑷𝑷𝒑𝒑𝑷𝑷𝑷𝑷𝑷𝑷𝒑𝒑𝒑𝒑 𝑷𝑷𝒑𝒑𝒑𝒑𝑷𝑷 𝒘𝒘𝑷𝑷𝑷𝑷𝒘𝒘 𝒅𝒅𝑷𝑷𝒑𝒑𝒑𝒑𝑷𝑷𝒑𝒑𝒑𝒑
𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷 𝑷𝑷𝒐𝒐 𝑷𝑷 𝒑𝒑𝑷𝑷𝒑𝒑𝑷𝑷𝑷𝑷𝑷𝑷𝒑𝒑𝒑𝒑 𝑷𝑷𝒑𝒑𝒑𝒑𝑷𝑷 𝒘𝒘𝑷𝑷𝑷𝑷𝒘𝒘𝑷𝑷𝒘𝒘𝑷𝑷 𝒅𝒅𝑷𝑷𝒑𝒑𝒑𝒑𝑷𝑷𝒑𝒑𝒑𝒑
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If I have negative 
rheumatoid arthritis 

blood tests, does that 
mean I don’t have 

rheumatoid arthritis?

If I have positive 
rheumatoid arthritis 

blood tests, does that 
mean I have rheumatoid 

arthritis?



Positive RF or anti -CCP ≠ RA

Positive Blood Tests 
Alone Don’t Diagnose 
Rheumatoid Arthritis



Symptoms and Physical Exam are 
Critical

Multiple swollen joints 
for over 6 weeks are 
enough to diagnose as 
inflammatory arthritis



Again, which questions do you ask?
How long does it take to loosen your joints in the morning?

Do you have swelling of any joints?

Do the joints usually feel better with activity, or worse with activity?

Non -
inflammatory

Inflammatory< 30 mins
~30-60 mins

> 60 mins

Non -
inflammatory

InflammatoryNone
Few joints

Many joints

Non -
inflammatory

InflammatoryRest feels better
Sometimes both

More activity 
feels better



Erythrocyte Sedimentation Rate (ESR)

𝑴𝑴𝑷𝑷𝑷𝑷𝒑𝒑𝒑𝒑 =
𝑨𝑨𝑨𝑨𝒑𝒑
𝟐𝟐

𝑭𝑭𝒑𝒑𝑭𝑭𝑷𝑷𝑷𝑷𝒑𝒑𝒑𝒑 =
𝑨𝑨𝑨𝑨𝒑𝒑 + 𝟏𝟏𝟏𝟏

𝟐𝟐



C-reactive protein (CRP)



Normal Joint Anatomy



Defining Terms
“Syno-” “- itis”

Synovial lining Inflammation



RA vs OA

Normal OA RA



OA vs RA: Hand Clues

Osteoarthritis

Rheumatoid Arthritis



Reading Hands



OA vs RA: Knee Clues

Normal OA RA

Asymmetric
Narrowing

Symmetric
Narrowing



Normal Hand Xray



RA Hand Xray



Late -Stage RA Hand Xray



OA Hand Xray



Overlap Inflammatory OA



How can Ultrasound Help?
Lower Frequency

Higher Frequency

Lower image resolution
Deeper image depth

Higher image resolution
Shallower image depth



Hand Synovitis - RA



Wrist Synovitis - RA

Radius
Lunate

Capitate

RadiusUlna

Lunate Scaphoid

Synovitis

Radio -carpal 
synovitis

Inter -carpal 
synovitis Radio -ulnar 

synovitis

Scapholunate ligament



RA – Elbow Synovitis

Olecranon Fossa

Olecranon
Triceps tendon

Effusion

Effusion

Posterior 
Longitudinal Posterior Transverse



Knee synovitis
Anterior Longitudinal View

Quadriceps 
tendon

Synovial 
hypertrophy

Effusion

Patella

Femur

Quadriceps 
tendon Patella

Femur



Synovial biopsy consistent with RA.

Posterior Longitudinal View

Femur
Femur

Quadriceps 
tendon

Quadriceps 
tendon



MRI – Synovitis + PlicaSynovitis

Plica

Effusion

Effusion

Femur

Tibia



US Guided Knee Aspirations
Suprapatellar Longitudinal View

Suprapatellar Transverse View

Femur

Femur

Needle

Femur



Inflammatory vs Noninflammatory 
Synovial Fluid



Gout is also Inflammatory



Gout on Xray



RA Erosions Look Different



Pseudo -Rheumatoid Arthritis?

Pseudo CPPD

Like Calcium 
pyrophosphate 

deposition 



Pseudogout can mimic RA



CPPD in Hands



Real Case
A 64 year old pleasant gentleman says that he has increasing pain in 
both knees. He asks if he has rheumatoid arthritis.

His symptoms improved 
with physical therapy.

He was diagnosed with 
osteoarthritis.



Questions
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