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Gout 

 Gout is defined as a peripheral arthritis resulting 

from the deposition of sodium urate crystals in 

one or more joints. 

 



Gout 
Gout encompasses a group of disorders that occur 

alone or in combination and include:  

 (1) hyperuricemia,  

 (2) attacks of acute, typically monoarticular, 

inflammatory arthritis,  

 (3) tophaceous deposition of urate crystals in 

and around joints,  

 (4) interstitial deposition of urate crystals in 

renal parenchyma, and  

 (5) urolithiasis 
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Gout 

 Affects less than 0.5% of the population 

 Due to familial disposition, incidence may be as 

high as 80% in families affected by disorder. 

 

 

 

 

 Stoffey et al, Emed 2002 



Gout 

 Typical sequence involves progression through: 

 asymptomatic hyperuricemia 

 acute gouty arthritis 

 interval or intercritical gout: the asymptomatic 

intervals between acute attacks of gout 

 chronic or tophaceous gout: development of 

subcutaneous, synovial, or subchondral bone 

deposits of monosodium urate crystals. 



Pathophysiology 

 Urate saturates in plasma at 7 mg/dL 

 

 MSU deposits in less vascular tissue 

 Cartilage 

 Tendons/ligaments 

 There is a predilection for peripheral joint/tissue 



Pathophysiology 

 Primary gout: 

 Overproduction of urate: 10% 

 Under-excretion of urate: 90% 

 

 Secondary gout: 

 Excess nucleoprotein turnover (lymphoma, leukemia) 

 Increased cell proliferation/death (psoriasis) 

 Rare genetic disorder Lesch-Nyan Syndrome 

 Drugs: cyclosporine, alchohol, nicotinoc acid, thiazides, 

Furosemide, ethambutol, aspirin (low dose), pyrazinamide. 



Pathophysiology 

 Superactivity of phospho 

ribosylpyrophosphate syntetase 

 Partial deficiency of hypoxanthine-

guanine phosphoribosyltransferase 

 



Signs and Symptoms 
 Acute attack: 

 Typically monoarticular (85%) 

 Over hours frequently nocturnal 

 Excruciating pain, warm 

 Swelling, redness and tenderness 

 Podagra: 1st MTP classic presentation 

 May effect knees, wrist, elbow, and rarely SI 
and hips. 

 A low grade fever may be present. 

 Chronic: 
 Destructive tophacous 

 Much greater chance if untreated 

 Rarely presents as a chronic  

http://www.hkma.com.hk/english/cme/pictquiz/pictquiz200112img2b.jpg


What events may trigger an acute 

attack of gout? 
 Alcohol ingestion 

 Dietary exces of purine 

 Hemorrage 

 Acute medical illness 

including infections 

 Exercise  

 Trauma 

 Surgery 

 

 

 Drugs 

 Radiation therapy 
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Gout :acut attack 



Acute Gouty Arthritis 



How long is it from the initial attack of gout until the 

appearance of tophi? Where do tophi commonly occur? 

 In untreated patients, tophi 

develop on average 10 years 

after the initial attack of gout. 

 Tophi can ulcerate through 

the skin and extrude a white, 

chalky material consisting of  

a dense concentration 

monosodium urate crystals. 

 Common locations: 

synovium, subchondral bone, 

digits of the hand and feet, 

olecranon bursa, extensor 

surface of the forearm, 

Achilles tendon,  

 Less commonly: antihelix of 

the ear. 



Chronic Tophaceous Gout 



Chronic Tophaceous Gout 



Chronic Tophaceous Gout 



TOPHACEOUS GOUT 



TOPHACEOUS GOUT 



TOPHACEOUS GOUT 



TOPHACEOUS GOUT 



TOPHACEOUS GOUT 



TOPHACEOUS GOUT 



TOPHACEOUS GOUT 



TOPHACEOUS GOUT 



TOPHACEOUS GOUT 





Types of renal disease associated with 

hyperuricemia 

 Urate nephropathy: deposition of monosodium 

urate crystals in the renal interstitial tissue 

 Uric acid nephropathy: precipitation of uric acid 

crystals in the collecting ducts and uretersresults 

in acute renal failure 

 Uric acid nephrolithiasis  



Diagnosis 

 Based on history and physical 

 Confirmed by arthrocentesis 

 Urate crystals: needle-shaped negatively birefringent either 

free floating or within neutrophils & macrophages. 

 Uric acid level non specific. 

 30% may show normal level 

 Urine collection: 

 <800 mg underexcertor(<600 purine-free diet) 

 



Microscopic Diagnosis 

 The crystals appear as bright 

yellow needle shaped  objects 

when parallel to the access of 

slow vibration on the first 

order compensator. 

 When the crystals are 

perpendicullar to that axis 

they are blue.    







 Urate crystals: needle-shaped negatively birefringent  



a. Synovial fluid 

b. Urate crystals: needle-shaped negatively birefringent  

a. b. 



 X-ray 

Acute 

Soft tissue swelling 

 

Chronic 
 chronic tophaceous gouty 

arthritis, extensive bony 
erosions are noted 
throughout the carpal bones  

 Sclerosis and joint-space 
narrowing are seen in the 
first metatarsophalangeal 
joint, as well as in the fourth 
interphalangeal joint . 

http://www.emedicine.com/cgi-bin/foxweb.exe/makezoom@/em/makezoom?picture=/websites/emedicine/radio/images/Large/52523899Gout;X-ray-hand.jpg&template=izoom2
http://www.emedicine.com/cgi-bin/foxweb.exe/makezoom@/em/makezoom?picture=/websites/emedicine/radio/images/Large/52513898Gout;X-ray-foot.jpg&template=izoom2


Modificari radiologice in guta: eroziuni, lize osoase extensive, artroza 

secundara 



Chronic Gout-Radiographic 
Features 











Differential Diagnosis 

 Septic arthritis: must be excluded 

 CPPD 

 Acute Rheumatic fever 

 Palindromic Rheumatism 

 Psoriatic arthritis 



Prognosis 

 Generally good 

 Up to 50% progress to chronic disease if 

untreated. 

 Surgical intervention may be required for tophi. 

 



Acute Gouty Arthritis: 
Treatment Options 

 Non-steroidal antiinflammatory drugs 

 Colchicine 

 Steroids 

 intra-articular 

 oral 

 Joint aspiration 

 Analgesics 

 Observation (no therapy) 



MODIFICATION OF 

 CO-MORBIDITIES/RISK FACTORS 

Raised serum urate and increased risk of gout 
with: 

       - obesity 

       - hyperlipidemia 

       - hyperglycemia/insulin resistance 

       - hypertension 

       - (smoking) 

       - diuretic use                     

              



GOUT - TREATMENT 

1. terminate acute attack 

2. provide rapid, safe pain/anti-inflammatory 

relief 

3. prevent complications 

destructive arthropathy 

 tophi 

 renal stones 

GOALS: 



ACUTE GOUT  TREATMENT 

          Agents: 

 

  1. NSAIDS   

 

  2. Corticosteroids 

 

  3. Colchicine 



ACUTE GOUT - TREATMENT 

 

•DO NOT START A URATE LOWERING 

DRUG (eg: allopurinol) DURING AN 

ACUTE ATTACK 

 

• IF ON A URATE LOWERING DRUG, 

DO NOT STOP OR ADJUST DOSE. 



ACUTE GOUT - TREATMENT 

A. Colchicine 

• must be started in first 24 hours 

• narrow therapeutic - toxic ratio 
  i.e.,: GI upset in 80% 

• limited therapeutic use in acute gout 

• other side effects: bone marrow 
suppression, renal failure, death 



ACUTE GOUT - TREATMENT 

B. NSAIDS  COX-1 and COX-2 

• use in patients without contraindication 

• use maximum dose/potent NSAID 

e.g.,  Indomethacin 50 mg po t.i.d.  

Diclofenic 50 mg po t.i.d.  

• continue until pain/inflammation absent 

for 48 hours 
 



ACUTE GOUT - TREATMENT 

C. Corticosteroid 
use when • NSAIDS risky or contraindicated 

e.g.,: elderly 

hypertensive 

peptic ulcer disease 

renal impairment 

liver impairment 

 

use when •  NSAIDS ineffective 



ACUTE GOUT - TREATMENT 

C.  Corticosteroid  
• mode of administration 

1. intra-articular with drainage; depomedrol 

40-80 mg with lidocaine 

2. oral prednisone 30-40 mg qd for 3-4 
days.  Then  taper by 5 mg every 2-3 
days and stop over 1-2 weeks 



GOUT - URATE  LOWERING TREATMENT 

General Principles: 

1. never start a uric lowering agent during an acute attack 

2. hyperuricemia with an acute inflammatory arthritis is not 
necessarily gout       * crystal analysis 

3. asymptomatic hyperuricemia is not an indication for 
treatment.  Though … SUA may be an additional 
independent risk factor for CV disease 

         Am J Med 2005; 118:816 

       J. Rheum 2005; 32(5):906 

       Arch Int Med 2004; 164(14);1546  



Chronic Tophaceous Gout: 
Treatment Options 

 Control and prevent acute gouty arthritis 
 Non-steroidal antiinflammatory drugs 

 Colchicine 

 Steroids 

 Analgesics 

 Reduce serum uric acid levels (< 4.0 mg/dL) 

 decrease uric acid production (inhibit xanthine 
oxidase) 

 increase uric acid excretion (uricosuric drugs)  



Xanthine Oxidase Inhibition: 
Allopurinol 

 Blocks conversion of hypoxanthine to 

xanthine, and xanthine to uric acid 

 Accumulation of hypoxanthine inhibits de 

novo purine biosynthesis (negative 

feedback) 

 DO NOT USE allopurinol with azathioprine 
or 6-mercaptopurine 





URATE LOWERING DRUGS 

 Allopurinol - an inhibitor of xanthine oxidase 
 

• start low eg: 50-100 mg qd 

• increase by: 50-100mg every 2-3 weeks 
according to symptoms and measured SUA 

• “average” dose 300 mg daily 
 – lower dose if renal/hepatic insufficiency 
 – higher dose in non-responders 

• prophylactic colchicine until allopurinol dose 
stable 



URATE LOWERING DRUGS 

 Allopurinol side effects 

 pruritic papular rash 3-10% 
consider desensitization protocol 

 

 GI upset, macular or vasculitic or skin rash, 
myelo-suppression, hepatitis, alopecia 

 

 Allopurinol Hypersensitivity (AHS): skin rash,  
fever, hepatitis, eosinophilia, renal 
impairment 



URATE LOWERING DRUGS 

 Allopurinol drug interactions 
 

Coumadin 

Vidarabine 

Cyclosporine 

Azathioprine 

 

allopurinol may prolong ½ life of these 

 drugs and increase  toxicity 



URATE LOWERING DRUGS 

Uricosurics – inhibit URAT1 
1.Probenecid (500 mg twice a day and advanced slowly up 

to a maximum dosage of 1g twice a day) and 
Sulfinpyrazone (100-800mg/d in 2 or 3 divided doses) 

   - require: - good renal function 
            - no salicylate, because interfere with the 
effectiveness of uricosuric agents 
            -good urine output day and night      

    - therefore limited use 

2. Losartan   

   - no trials in gout management 



URATE LOWERING DRUGS 

The Future: 
1. feboxostat :80, 120 mg/day       NEJM 2005; 353:2450 

    - more selective non-purine xanthine oxidase inhibitor  

    - mainly metabolized in liver 

    - more info needed about short and long term safety 

2. natural uricase 

    - issues with toxicity- Ab formation, anaphylaxis, fever 

3. uricase with HMW polyethylene glycol PEG 

Pegloticase 

4. ? new treatment targeting URAT1 anion exchange 

     

 



CALCIUM PYROPHOSPHATE 

DIHYDRATE DEPOSITION DISEASE 

 CCPD is a calcium salt that is deposited in 

cartilage, appearing as chondrocalcinosis on 

roentgenograms. 

 CCPD can also be released as a crystal into a 

joint, causing an acute paintful arthritis called 

pseudogout. 



HOW COMMON IS CHONDROCALCINOSIS 

 30% or more of the population on Xray by the 

ninth decade of life.  

 Asymptomatic chondrocalcinosis (or the 

lanthanic form of CCPD deposition disease) is 

the most common clinical presentation. 

 The most common sitesfor finding Xray 

chondrocalcinosis are the knees and triangular 

fibrocartilage of the wrists (90%).  



HOW CAN CCPD DISEASE PRESENT 

CLINICALLY 

 Pseudogout 

 Pseudo-rheumatoid arthritis 

 Pseudo-osteoarthritis without superimposed 

acute attacks of pseudogout 

 Pseudo-osteoarthritis with superimposed acute 

attacks of pseudogout 

 Asymptomatic (lantanic) radiographic disease 

 Pseudo-Charcot or pseudo-neuropathic arthritis 

 

 





WHAT IS PSEUDOGOUT? HOW 

DOES IT PRESENT? 

 Is an acute arthritis caused by release of CCPD 

into the joint space. 

 Polymorphonuclear leucocytes engulf the CPPD 

crystals and release cytokines which cause 

intense inflammation of the joint. 

 Physical examination: warmth, swelling with 

effusion, tenderness, and limited motion of the 

invoved joint. 

 Occasionally systemic symptoms: malaise, fever  





LABORATORY FINDINGS 

 Presence of the CCPD crystals in synovial fluid: their 

identification requires the use of compensated polarised light 

microscopy. CCPD crystals are rhomboid-shaped and positively 

birefringent. They appear blue when parallel with the long axis of 

the compensator and yellow when perpendicular. 

 Arthrocentesis: yields cloudy fluid with low viscosity; the white 

blood cells count 5000-25000cells/µl 

 ESR, CRP, peripheral blood leukocites are elevated. 

 Xray: punctate and linear densities in hyaline articular cartilage 

and fibrocartilaginous tissues.  
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 Fig. Frontal radiograph of the wrist shows calcifications of the lunotriquetral ligament (arrowhead) and triangular 
fibrocartilage (red arrow). Joint space narrowing with sclerosis of the trapezioscaphoid and carpometacarpal joints 
(yellow arrows) are noted. Note absence of osteophytes. 
 
This patient presents with classic radiographic features of CPPD, which include: 
 

 Chondrocalcinosis  

 Degenerative change without apparent osteophytosis 

 



TREATMENT 

 NAIDS 

 Colchcine 

 Glucocorticoids 



HYDROXYAPATITE DISEASE 

 Calcium hydroxiapatite is a calciumcontaining 

mineral found in bone. 

 Hydroxiapatite and several other calcium-

containing minerals may be found in soft tissue 

and tendon calcifications or in some form of 

arthritis. 

 This calcium containing mineralsare reffered to 

as basic calcium phosphate. (BCP). 



DO BCP CRYSTALS CAUSE 

ARTHRITIS? 

 Thera are 3 groups of joint related problems in 

which BCP may play a role: 

 Calcic tendinitis 

 Acute calcific periarthritis 

 BCP arthropathy (e.g. Milwaukee Syndrome) 



HOW ARE BCP CRYSTALS IDENTIFIED?  

 Ordinary light microscopy: aggregated BCP 

crystalswith an appearance described as “shiny 

coins” 

 BCP crystals are not birefringent and so are not 

seen on polarized light microscopy.  



HOW DOES MILWAUKEE SHOULDER 

SYNDROME PRESENT 

 Is characterized by severe degenerative arthritis of the 

glenohumeral joint, with loss of rotator cuff, associated with the 

presence of BCP crystals. 

 Large joint effusions 

 Bilateral involvement 

 Physical examination: reduced active and pasive range of motion 

with glenohumeral crepitus. 

 Xray: severe osteoarthritis of the glenohumeral joint, associated 

with upward migrationof the head of the humerus, indicated 

adefect in the rotator cuff. Soft tissue calcifications may also be 

present. 

 Treatment: NSAINDs, physical therapy, surgical intervention.  

 








