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Case history #1
• A 54-year-old man complains of severe pain and swelling in 

his right first toe that developed overnight. He is limping 
because of the pain and states that this is the most severe because of the pain and states that this is the most severe 
pain he has ever had ('even covering my foot with the bed 
sheet hurts'). He has had no previous episodes. His only 
medication is hydrochlorothiazide for hypertension. He 
drinks 2 to 3 beers a day. 

• On examination, he is obese. There is swelling, erythema, 
warmth, and tenderness of the right first toe. There is also warmth, and tenderness of the right first toe. There is also 
tenderness and warmth with mild swelling over the mid foo



Case history #2
• An 85-year-old man presents with several days of swelling 

and severe pain in both hands limiting his ability to use his 
walking frame. He has a history of gout but has not walking frame. He has a history of gout but has not 
experienced these symptoms before. 

• On examination, he has a temperature of 37.8°C (100.1°F). 
There is diffuse warmth, mild erythema, and pitting edema 
over the dorsum of both hands. There is tenderness and 
limited hand grip bilaterally. There are multiple nodules 
around several of the proximal interphalangeal and distal around several of the proximal interphalangeal and distal 
interphalangeal joints, and effusion and tenderness in his 
left olecranon bursa with palpable nodules.



SPECTRUUM of crystalline arthritis 

Variety of crystals may be associated with joint or soft tissue 
problems.problems.

Association/ArthropathyCommonly seen Arthropathies:
Crystal

Acute pseudogout; A variety of chronic 
inflammatory or degenerative 
arthritis;
Chondrocalcinosis

Calcium pyrophosphate dihydrate
(CPPD)

Calcific periarthritis;Basic calcium phosphate Hydroxy- Calcific periarthritis;
Acute/Chronic inflammatory
arthritis; Destructive
arthropathy; Soft-tissue
calcinosis

Basic calcium phosphate Hydroxy-
apatite (BCP)

Acute/chronic gouty
arthritis; Renal calculi;
Tophi

Monosodium Urate (MSU)



Association/ArthropathyUncommon 
Arthropathies:
Crystal

Acute arthritis in patients
on  renal dialysis

Calcium oxalate aluminum
phosphate on  renal dialysisphosphate

Chronic synovial effusions
in RA/OA

Cholesterol

Acute arthritis (rare);
Renal calculi; 
Asymptomatic
deposition in muscles

Xanthine

deposition in muscles

Acute arthritisCysteine/cystine

Synovial fluid and tissues 
with eosinophilia

Charcot-Leyden,
(lysophospho-lipase)



Gout

•A disease related to the deposition of monosodium urate•A disease related to the deposition of monosodium urate
monohydrate (MSU) crystals in various connective tissues and 
•joints.

•The annual incidence of gout in the US in people over 50 years 
of age is 1.6 per 1000 in men and 0.3 per 1000 in women

•Hyperuricemia: serum or plasma urate concentrations •Hyperuricemia: serum or plasma urate concentrations 
exceeding 6.8 mg/dL (approximate limit of urate solubility).

•Long periods of asymptomatic hyperuricaemia may precede  
clinical symptoms.



Gout and hyperuricemia
• Urate is a metabolite of purines and the ionised form of 

uric acid (a weak acid at a physiological pH)>>>uric acid 
exists mostly as urate.exists mostly as urate.

• Hyperuricaemia is due to renal under-excretion of urate in 
90% of cases and to over-production in 10%

• Incidence of gout increases with urate level. 

• The annual incidence of gout in men is :
 0.4% for a urate level of 7 to 7.9 mg/dL,
 0.8% for 8 to 8.9 mg/dL, 
 4.3% for 9 to 9.9 mg/dL, and 
 7% for levels >10 mg/dL.









Inflammatory response to urate
crystals

• The solubility of urate in the joints depends on temperature, pH, 
non-aggregated proteoglycans, and other factors. 

• Urate crystals in the joint interact with undifferentiated phagocytes 
and trigger an acute inflammatory response by inducing TNF-alpha 
and activating signal pathways and endothelial cells.

• TNF-alpha, interleukin (IL)-8, and other chemokines lead to 
neutrophil adhesion to endothelium, influx, and amplification, 
resulting in neutrophilic synovitisresulting in neutrophilic synovitis

• Urate crystals activate NALP3 inflammasome that induces the 
secretion of IL-1beta, which plays a role in the gout inflammatory 
reaction





Inflammatory response to urate
crystals

• Spontaneous resolution of gout attack results from 
clearance of urate crystals by differentiated phagocytes, 
coating of the crystals with proteins, neutrophilic apoptosis, coating of the crystals with proteins, neutrophilic apoptosis, 
and inactivation of inflammatory mediators

• Urate crystals can induce chronic inflammation, leading to 
synovitis, cartilage loss, and bone erosions. 

• Urate crystals induce chondrocytes to produce • Urate crystals induce chondrocytes to produce 
metalloproteinase and nitric oxide, which results in 
cartilage loss, and may cause bone damage by inhibiting 
osteoblasts



Clinical  presentation of hyperuricemia

1-Recurrent attacks of acute inflammatory 
arthritisarthritis

2-Chronic arthropathy
3-Accumulation of urate crystals in the form of 

tophaceous deposits
4-Uric acid nephrolithiasis4-Uric acid nephrolithiasis

 Chronic nephropathy in gouty patients is most often due to 
comorbid states





Renal disease and hyperuricemia
1-Urate nephropathy: 
-Formation of urate (MSU) crystals in the renal interstitium associated with renal
insufficiency. insufficiency. 
Concomitant uncontrolled hypertension often contributed to renal dysfunction.

2. Uric acid nephropathy: 
-Acute obstructive uropathy, due to the rapid formation of uric acid crystals in-
the collecting tubules
-Acutely ill and dehydrated patient ‘tumour lysis syndrome’.

3. Uric acid nephrolithiasis: 3. Uric acid nephrolithiasis: 
Formation of uric acid calculi in the renal tract. 
Elevated urinary uric acid levels, low urine pH and hyperuricaemia



Acute gout
An acute inflammatory arthritis, 

maybe associated with teno-
synovitis; bursitis; and/or cellulitis. synovitis; bursitis; and/or cellulitis. 

-8X more common in men than
women 
-The first attack commonly occurs 
between the third- sixth decades. 
-Uncommon in women before
the menopausethe menopause

-Usual course is of recurrent attacks 
of acute synovitis  with inter-
critical period in between.



ACUTE GOUT
• The most common joint to be affected is the first metatarso-

phalangeal (1st MTP) joint(podagra)

• The initial presentation may be polyarticular in up to 10% of 
patients especially in elderly females on thiazide diuretics. 

• A typical attack is sudden in onset and awakens the patient 
from sleep. from sleep. 

• The joint becomes red, hot, and swollen mimicking a local 
infection



ACUTE GOUT

• May be associated with constitutional symptoms 

• Labs may show leucocytosis and elevated ESR 

• Elevated uric acid may be present

• Occasionally acute attacks may occur with normal
serum uric acid levels



Triggers of gout attacks

Disturbances in extracellular fluid urate 
concentrations :concentrations :

Trauma, surgery, starvation, fatty foods, 
dehydration, and ingestion of drugs affecting 
(raising or lowering) serum urate 
concentrations (eg, allopurinol, uricosuricconcentrations (eg, allopurinol, uricosuric
agents, thiazide or loop diuretics, and low-
dose aspirin).



4. Clinical Evidence of Tophus

Draining or chalk-like 
subcutaneous nodule subcutaneous nodule 
under transparent skin with 
overlying vascularity

Typical locations:
Ears, olecranon bursa, finger 

pads, tendon (e.g., Achilles)pads, tendon (e.g., Achilles)

Scored as absent or present



Tophaceous gout

A chronic, erosive, deforming arthritis,
associated  with peri-articular andassociated  with peri-articular and
subcutaneous urate
deposit( tophi)

May cause dactylitisMay cause dactylitis



Diagnosis of gout

• Crystal identification is the golden standard test

• Serum urate level

• Radiology

• Synovial fluid: MSU crystals• Synovial fluid: MSU crystals

• Histology: MSU crystals



Serum Urate level

• Higher in males than in females
••
• Falsely low during an acute attack

• Aim: reduce level to < 6 mg/dl

• The risk of gout increases with the degree and
duration of hyperuricaemia.



Radiographic changes in gout
• X-rays are usually normal early in the disease.

• After a few repetitive acute attacks: punched 
out erosion, with sharp margins and 
overhanging edges 





Crystal identification



Polarising light microscopy
A contrast-enhancing technique to allow the evaluation of the composition and 
three-dimensional structure of anisotropic specimens

A regular light microscope uses unpolarised white light. This is the type of light that 
we see, and its waves vibrate in random directions.

Polarised light has waves that vibrate only in one direction, and cannot be seen by us 
normally.

Anisotropic substances are “direction-dependent” : they do not behave the same way 
in all directions.

Polarising light microscopy uses polarizing filters to make use of polarised light, to 
improve image quality when examining birefringent (doubly-refracting) anisotropic 
materials. 



Crystal identification 

Even during the asymptomatic inter-critical 
period, urate crystals are present in previously period, urate crystals are present in previously 
affected joints in virtually all untreated gouty 
patients and in approximately 70 percent of 
those receiving uric acid-lowering therapy



2015 ACR-EULAR Gout Classification Criteria (1)



2015 ACR-EULAR Gout Classification Criteria  (2)

Maximum score is 23. Threshold to classify as gout is ≥8.



Criteria Categories Score

C
L
I
N
I
C

Pattern of joint/bursa involvement
Ankle OR midfoot (mono-/oligo-) 1

MTP1 (mono-/oligo-) 2

Characteristics of episode(s) ever

One characteristic 1

Two characteristics 2

Three characteristics 3

AB
BR

EV
IA

TE
D

 V
ER

SI
O

N

C
A
L

Three characteristics 3

Time-course of episode(s) ever
One typical episode 1

Recurrent typical episodes 2

Clinical evidence of tophus Present 4

L
A
B

Serum Urate

<4mg/dL [<0.24mM] -4

6-<8mg/dL [0.36-<0.48mM] 2

8-<10mg/dL [0.48-<0.60mM] 3

≥10mg/dL [≥0.60mM] 4

Synovial Fluid examination for MSU crystals negative -2

AB
BR

EV
IA

TE
D

 V
ER

SI
O

N

Synovial Fluid examination for MSU crystals negative -2

I
M
A
G
E

Imaging evidence of urate deposition Present 4

Imaging evidence of gout-related joint damage Present 4

Maximum Possible Total Score 23





Case history #1
• A 54-year-old man complains of severe pain and swelling in 

his right first toe that developed overnight. He is limping 
because of the pain and states that this is the most severe because of the pain and states that this is the most severe 
pain he has ever had ('even covering my foot with the bed 
sheet hurts'). He has had no previous episodes. His only 
medication is hydrochlorothiazide for hypertension. He 
drinks 2 to 3 beers a day. 

• On examination, he is obese. There is swelling, erythema, 
warmth, and tenderness of the right first toe. There is also warmth, and tenderness of the right first toe. There is also 
tenderness and warmth with mild swelling over the mid foo



Case history #2
• An 85-year-old man presents with several days of swelling 

and severe pain in both hands limiting his ability to use his 
walking frame. He has a history of gout but has not walking frame. He has a history of gout but has not 
experienced these symptoms before. 

• On examination, he has a temperature of 37.8°C (100.1°F). 
There is diffuse warmth, mild erythema, and pitting edema 
over the dorsum of both hands. There is tenderness and 
limited hand grip bilaterally. There are multiple nodules 
around several of the proximal interphalangeal and distal around several of the proximal interphalangeal and distal 
interphalangeal joints, and effusion and tenderness in his 
left olecranon bursa with palpable nodules.



Treatment of gout 
TREATMENT OF ACUTE ATTACK:

NSAIDs, colchicine and steroids (intra-articular or systemic)NSAIDs, colchicine and steroids (intra-articular or systemic)

The first line of therapy is to rest the affected joint and to use full  
doses of a non-steroidal anti-inflammatory drug (NSAID):  

indomethacin 50mg 8 hrly (or maximum 50mg
6 hrly); naproxen 500mg 12 hrly; diclofenac 50mg 8 hrly, provided the 

patient’s renal function is normal.

Colchicine can be a useful adjunct to NSAIDs if the acute attack does 
not settle rapidly. 

0.5 mg twice or three times a day



Treatment of gout 

• Intra-articular : if NSAID use is contra-indicated and one or at 
most two joints are inflamed.most two joints are inflamed.

• Systemic steroids for polyarticluar disease or if NSAIDs or 
colchicine contraindicated( CKD, PUD, CHF)

• Allopurinol or uricosuric drugs should not be commenced
during an acute attack of gout. 



Non-pharmacological treatment

Avoid diuretic therapy; weight gain;
alcohol consumption; Aspirin therapy at low alcohol consumption; Aspirin therapy at low 
doses





Case history #1

• A 60-year-old woman presents complaining of bilateral 
knee pain on most days of the past few months. The knee pain on most days of the past few months. The 
pain was gradual in onset. The pain is over the anterior 
aspect of the knee and gets worse with walking and 
going up and down stairs. She complains of stiffness in 
the morning that lasts for a few minutes and a buckling 
sensation at times in the right knee. 

• On exam, there is a small effusion, diffuse crepitus, and • On exam, there is a small effusion, diffuse crepitus, and 
limited flexion of both knees. Joint tenderness is more 
prominent over the medial joint line bilaterally. She has 
a steady but slow gait, slightly favoring the right side. 



Case history #2

• A 55-year-old woman has been complaining of pain 
and swelling in several fingers of both hands for the and swelling in several fingers of both hands for the 
past 2 months. She describes morning stiffness lasting 
30 minutes. Her mother tells her that she had a similar 
condition at the same age.

• She denies any other joint pain or swelling. 
• On exam, she has tenderness, slight erythema, and 

swelling in one PIP joint and two DIP joints in each swelling in one PIP joint and two DIP joints in each 
hand. She has squaring at the base of her right thumb 
(the first carpometacarpal joint). There is no swelling or 
tenderness in her MCP joints.



Osteoarthritis (OA) 
A degenerative joint disease,
occurring primarily in olderoccurring primarily in older
people and characterized by
erosion of the articular cartilage,
hypertrophy of bone at the
Margins,subchondral sclerosis,
and a range of biochemical andand a range of biochemical and
morphologic alterations of
the synovial membrane and joint 

capsule



Osteoarthritis (OA) 
• The commonest form of arthritis

• Leading cause of disability in the elderly

• OA is uncommon in adults under age 40 and highly 
prevalent in those over age 60 

• Much more common in women than in men• Much more common in women than in men

• OA ranges from an asymptomatic, incidental finding on 
clinical or radiologic examination to a progressive 
disabling disorder eventually culminating in "joint 
failure.



Osteoarthritis (OA) 

• Most frequently affected are the spine, knees, 
hips, interphalangeal joints of the hands, and hips, interphalangeal joints of the hands, and 
first metatarsophalangeal (MTP) joints

• Uncommon in the elbows, glenohumeral
joints, ankles, and wristsjoints, ankles, and wrists



Primary Vs Secondary OA

• Primary OA : the most common type , has no 
identifiable etiology or predisposing cause. identifiable etiology or predisposing cause. 

• Secondary OA: has an identifiable underlying 
cause

 The most common causes of secondary OA are 
metabolic conditions OR anatomic factorsmetabolic conditions OR anatomic factors

 Pathologically indistinguishable from primary OA. 





Risk factors for OA



Pathogenesis of OA





Approach to the diagnosis of OA
History 

• Osteoarthritis is primarily a clinical diagnosis 
• More common in people >50 years and in women. 

• M/C joints : asymmetric ;hands, knees, hips, and 
spine

• Hand OA is more common in women with a FHx of 
hand OA. hand OA. 

• The most common symptom is joint pain : worse 
with activity and weight-bearing, especially 
following a period of rest(gelling phenomenon) . +-
Joint swelling, joint locking or joint instability. 



Approach to the diagnosis of OA

• Morning stiffness,  less than 30 minutes
• Night symptoms only in advanced OA• Night symptoms only in advanced OA
• Loss of function resulting in limitation of daily 

activities 



Approach to the diagnosis of OA
Physical examination

• Weight and BMI are important, as knee OA and, to a lesser 
degree, hip OA are common in overweight patients. 

• Pain on range of motion and limitation of range of motion • Pain on range of motion and limitation of range of motion 
are common to all forms of osteoarthritis

• Swelling may be observed, with bony deformities and 
malalignment of the affected joint. 

• Bony deformities are particularly common in the hands and • Bony deformities are particularly common in the hands and 
lead to enlargement of the PIP joints (Bouchard nodes) and 
DIP joints (Heberden nodes), as well as squaring at the base 
of the thumb (the first carpometacarpal joint). 





• knee OA: new bone 
formation with bony 
enlargement

• Palpate crepitus during • Palpate crepitus during 
the range of motion of 
the joint. 

• Limited range of 
motion, small 
effusions, and joint line effusions, and joint line 
tenderness may be 
elicited. 

• An abnormal gait can 
be observed.



Approach to the diagnosis of OA
Imaging

• OA is essentially a clinical diagnosis. Plain radiographs 
may be done in the initial workup to help confirm the may be done in the initial workup to help confirm the 
diagnosis in moderate to advanced OA, but they are 
not sensitive in detecting early disease. They may also 
help rule out less common etiologies for pain, such as a 
bone tumor, pigmented villonodular synovitis, or 
avascular necrosis, when suspicion exists.

• They are poorly correlated with the symptoms• They are poorly correlated with the symptoms

• Computed tomography or magnetic resonance 
imaging, are rarely needed











Approach to the diagnosis of OA 
Labs

• Laboratory testing usually is not required to 
make the diagnosis make the diagnosis 

• Inflammatory markers (CRP, ESR) should be 
ordered in the initial workup if inflammatory 
arthritis, such as rheumatoid arthritis, is a arthritis, such as rheumatoid arthritis, is a 
differential diagnosis. These tests are normal 
in OA.





Treatment of Osteoarthritis 



THE END


