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Objectives 

 To identify different types of Crystal- induced 
arthropathy  

 To review etiologies and associated conditions  

 To review diagnostic criteria and evaluation  

   treatment options for a patient presenting with crystal 
induced arthropathy 
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CRYSTALS 

 MSU(mono sodium urate) 

 CPPD(calcium pyrophosphate dehydrate) 

 Basic Calcium phosphate ( BCP)  

 Oxalate crystals  

 Steroid crystals 

 lipid 
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GOUT 

 Gout is a syndrome caused by the inflammatory 
response to tissue deposition of monosodium urate  

    crystals (MSU) in and around the tissue of joints 

 “King of the diseases” and” disease of the kings”                       
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Prevalence 
 Increasing world wide 

 The prevalence of gout among US adults in 2007-2008 was 3.9%  

 Man> women 

 Rises with age 

 

 
Zhu et al .Arthritis Rheum 2011;63(10 

 

 

 

 

 

 



Presented by Dr Myint Myat Thway, MBBS, MD, RhMSUS, a member of MMPGA, University of Florida 

Pathophysiology 

 Hyperuricemia 

- Over production 

- Under excretion 

  crystal deposition 

 Inflammation 



Presented by Dr Myint Myat Thway, MBBS, MD, RhMSUS, a member of MMPGA, University of Florida 

Hyperuricemia  
 

 Uric acid is the final metabolite of endogenous and dietary 
purine metabolism 

  consumption of  high purine food ;alcohol , sea food , organ 
meat , sea food , high fructose sweetened soft drinks 

 Obesity  

 Conditions of Increased Cell Turnover Promoting Hyperuricemia 

Psoriasis , hemolytic anemia , tumor lysis after chemotherapy  
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Hyperuricemia 
 

 2/3 of uric acid is excreted by kidney  and  
     1/3 by Gastrointestinal system   
 
 90%  of urate filtered by the kidneys is reabsorbed in  

proximal   tubule ,mediated by specific anion  transporters, 
including URAT1 

 - Low GFR  ,   Dehydration and alkalosis may provoke sodium 
or proton  retention and     urate retention. 

 Some medications block urate excretion  

    
 
Lancet. 2010 Jan 23;375(9711):3 
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        Crystal Deposition 

Urate crystals begin precipitating at serum 
uric acid levels of about 6.8 mg/dL 

 positive association between serum urate 
levels and a future risk for gout 

Solubility influence by temperature, pH, 
concentration of cations, level of articular 
dehydration 

The most frequent sites : cartilage, epiphyseal 
bone, periarticular structures and the kidney. 
 

Hyon K. Cho et al Ann Intern Med. 2005; 
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Inflammation 

MSU crystals are potent inducer of 
inflammation 

 Innate immune system plays a pivotal 
role 

neutrophil influx into the joint fluid 
Neutrophils phagocytose MSU crystals 

and release inflammatory mediators 
 IL1 B,TNF , IL10,TGF Beta  
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Clinical presentation  

 Asymptomatic Hyperuricemia. 
 Acute intermittent Gout 

 Intercritical  Gout  

 Tophaceous Gout  

 Chronic Gouty Arthritis  
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Acute Gout  

 usually begins with mono arthritis affected in the lower 
limbs (85–90% ) 

  the first metatarsophalangeal joint—is classically 
termed podagra. 

 Attacks subside in 3 to 10 days. 

 Recurrent attacks can involve more joints and usually 
persist longer 
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Intercritical Period 
 

  It is the asymptomatic period between crises, but MSU 
crystals can still be recovered in synovial fluid 

 The duration of this period varies, but untreated 
patients may have a second episode within two years. 

 Some patients evolve to chronic polyarticular gout 
without pain free intercritical episodes. 
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Chronic Gout  

 chronic destructive polyarticular involvement with low-
grade joint inflammation, joint deformity, and tophi 
formation 

monosodium urate crystals surrounded by chronic 
mononuclear and giant-cell reactions. 

   develops within 5 years of onset of gout in 30% of 
untreated patients.  

 It is associated with early age of onset, long duration of 
untreated disease, frequent attacks, upper extremity 
involvement, polyarticular disease and elevated serum 
uric acid. 
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The most common sites for tophi are: the olecranon, 
prepatellar bursa, ulnar surface and Achilles tendon. 
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Diagnosis  

 Careful history , Risk factors identification and Physical Exam 

  Joint Aspiration  and synovial fluid analysis: 

-  Cell count (>3000 cells/ml) No need to do  synovial protein or Glucose  
level  

- Intracellular MSU crystals  can be  identified with the polarized light 
microscope (Sn 85%,Sp 100%). 

 Serum Uric Acid level 

- High serum UA level support the diagnosis  But Normal uric acid level 
doesn’t exclude acute gouty attack 

 IMAGING : X-ray , Ultrasound , DECT  
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The presence of needle-shaped, 
negatively birefringent urate crystals, 
viewed under polarized microscopy, 
supports a diagnosis of gout 
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Other Diagnostic Tests 

 Radiological examination is helpful to 
exclude other kinds of arthritis. 
Characteristic “punched-out” erosions and 
“overhanging edge” of bone.  
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X-rays  
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Other Diagnostic Tests 

USG: 

- useful in both diagnosis of acute attack  as well as chronic gout  

- Double contour sign ; linear density overlying the cartilage 

- Snow Storm appearance 

- Tophus  

- Bony Erosion  

  

 

Dual Energy CT(DECT) 
 highly sensitive and specific (sn95%, Sp 95%)  

Can detect soft tissue MSU crystal and renal calculi and unusual site 
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Detection of gouty arthritis in the atlantoaxial 
joint using dual‐energy computed tomography 



Presented by Dr Myint Myat Thway, MBBS, MD, RhMSUS, a member of MMPGA, University of Florida 



Presented by Dr Myint Myat Thway, MBBS, MD, RhMSUS, a member of MMPGA, University of Florida 

Differential Diagnosis 
 Acute Gout 
       septic arthritis, pseudo gout, OA,Reactive arthritis, acute rheumatic 

fever ,cellulitis 

. 

 Chronic tophaceous gout:                   Rheumatoid nodules, Pseudogout, 
seronegative spondyloarthropathies and erosive osteoarthritis. 
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Differential Diagnosis  
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Diagnostic Pearls  

 The presence of MSU crystal is a GOLD STANDARD 
diagnostic Test  for Gout 

 pseudo gout and infection may each coexist with 
acute gout. ( YOU STILL NEED TO RULE OUT )  

 Synovial fluid Gram Stain and culture must do together 
with cell count and crystal Exam  

 Consider   empiric antibiotic if suspicion of infection is 
high 

 Transient declination in serum urate level  can be seen 
during acute attack .NORMAL URIC ACID level during 
attack can’t exclude GOUT   
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Case  
A 76 yr old Caucasian man,  a very nice active full time design farm manager, with only past 
medical history of mild control hypertension, has been suffering feet and ankle pain 
associated with swelling for about a year. 

He also has a history of chronic back pain .Dx spinal stenosis which required her surgery from in 
2018.  

He stated that he has neuropathy in his feet diagnosed since 2017 by  neurology. He is not on 
any medication . 
 Initial visit 2/26/2020  
He noted both ankles swelling sporadically about a year , worse in the afternoon , especially 
increase after walking . 
Initially was only ankles, but in January, he has right foot swelling, the 3 days later left foot 
swelling, seen by primary doctor on 1/17/20 . X-ray show possible erosion on right first MTP. 
It has been getting worse and consistent in past few months , ended up needing to use walker 
than even needed wheelchair because of the pain and swelling . 
He dramatically responded to prednisone pack prescribed by PCP , back pain and swelling 
returned.  
He was seen by podiatry 2/19/20 , prescribe meloxicam and Medrol Pak, which helped his 
pain significantly. 
He stated that never been pain-free in the past 2 months like right now. He is on 3rd day  of 
Medrol Pak today . 
Off note  he has Abnormal creatinine off and on in the past 2 years . Last creatinine is 1.29. 
His uric acid is 6.1. 
No prior  History of gout. No family history of gout. 
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case 
MUSCULOSKELETAL: No objective synovitis, 
dactylitis or tenosynovitis  He has bilat feet and ankle 
diffuse swelling without warmth , tenderness and 
redness  
No tophi 
No enthasitis  
No calcanium tenderness  

1/14/20 
• Uric Acid - Plasma 6.1 4.0 - 8.0 mg/dL) 
• SEDIMENTATION RATE33 (H) < OR = 20 

mm/h 
• C-REACTIVE PROTEIN 
•   CRP 142.6 (H) <8.0 mg/L 
•   Rheumatoid Factor <14 <14 IU/mL 
  ANA SCREEN NEGATIVE  
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PROCEDURE: Ultrasound report: Bilateral  Lower Extremity Directed (Quadriceps Insertion, 
Plantar ligament attatchemets, MTP1) 
INDICATION: Pain, evaluate for gout / Enthesits 
  
  
Directed examination 
  
Bilateral Quadriceps Tendons: No tophaceous deposits. Left quadriceps enthesophyte 
formation, no PD 
Bilateral  Patellar ligaments: No tophaceous depositis. No bursitis. Right distal patellar 
ligament bulky enthesophyte c/w osgood schlatter 
Bilateral Medial and lateral paramensical areas: No Tophaceous deposits or 
chondrocalcinosis 
Bilateral Maximal flexion - No chondrosynovial deposition 
  
Bilateral MTP 1 Bilateral dorsal synovial hypertrophy with grade 2 PD. On the medial aspect 
on the right, the medial collateral ligament is thickened, has hypoechoic deficits and has 
increased vascularity. Underlying bone erosion seen correlating with plain x-rays. 
Plantar double contour also seen.  On the left there is less dorsal synovitis, but on the 
medial side, typical heterogeneous deposits are seen with white dots c/w tophaceous deposit. 
Small medial erosion also seen. Medial plantar double contour seen.  
  
Bilateral MTP 2: Bilateral dorsal grade 3 synovial hypertrophy with heterogeneous material 
and grade 2 PD. Double contour seen on dorsal side.  
  
Impression: 
Evidence for gout at bilateral MTP 1,2 
Right knee quadriceps and patellar ligament entheosphytes 
Right Achilles tendon enthesophtye but otherwise normal looking enthesis. 
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What is his Diagnosis ? 
2 months history of  bilat feet pain and swelling  

Right MTP erosion ,  

Normal Uric acid  .  

US finding as gout  

Chronic Tophaceous Gout  

What treatment will you start  ? 
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Treatment 
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Treatment       Acute Gout:   
 

Non Pharmacological 
 

 Rest 
 Ice pack 
 DIET 
 Risk reduction 

 

 Pharmacological 
 

  NSAID : Full dose short 
course 

 Colchicine 
 Glucocorticoid 
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DRUGS 

 Antimitotic agent 
 Best to start  within 36 hours of  onset of symptoms 
 Peak plasma concentration-1/2 to 2 hour 
 SE:  GI/CNS/agranulocytosis/elevated CK 
 FDA approved in 2009- total 1.8mg/day 
 Acute:1.2mg stat then 0.6 mg 1 hour later then 

12hr later  
  prophylactic Tx –0.6mg/day continue until acute 

attack resolves (B) 

colchicine 
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Glucocorticoid  

 Intraarticular or systemic  

 Can be used as combination therapy 

 0.5mg/kg/day  

 5-10 days of full dose and stop (A) 

 2-5 days of full dose then taper 7-10 days (C) 
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Pearls for Treatment of 
acute attack 

  Maximum dose of colchicine 1.8mg in 24 hours  
 If a patient is already on urate-lowering therapy or 

it was briefly interrupted, it should be continued or 
restarted. 

 Careful using NSAID in elderly , Renal disease  
 IL-1 inhibitor ( anakinra )  
 In 2020 new guideline  
Starting ULT during attack if patient is needed  
Recommend using IV/ IM or IR steroid in NPO patient 
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 Intercritical 
The focus in this stage is  prevention and prophylaxis.   

 Life style modification. 

 Comorbid disease management 

 Low Purine Diet    

 Consider elimination of non essential medication that induce 
hyperuricemia 

  e.g. thiazide and loop diuretics, niacin, and calcineurin inhibitors 
(evidence C). 

 Time to make a Decision for using uric acid lowering agent  

 



Presented by Dr Myint Myat Thway, MBBS, MD, RhMSUS, a member of MMPGA, University of Florida 



Presented by Dr Myint Myat Thway, MBBS, MD, RhMSUS, a member of MMPGA, University of Florida 



Presented by Dr Myint Myat Thway, MBBS, MD, RhMSUS, a member of MMPGA, University of Florida 



Presented by Dr Myint Myat Thway, MBBS, MD, RhMSUS, a member of MMPGA, University of Florida 

Starting Urate- lowering agent 

  Indication for therapy 
-frequent attacks (>2 attacks/year ) (A) 
-presence of tophus (A) 
-Past urolithiasis © 
 
2020  
 Presence of radiographic Damage 
CKD  
 



Presented by Dr Myint Myat Thway, MBBS, MD, RhMSUS, a member of MMPGA, University of Florida 

Drugs affecting urate levels and their underlying mechanisms 
URAT 1= Urate Transporter 1; XO = Xanthine Oxidase 

Presenter
Presentation Notes
URAT 1= Urate Transporter 1; XO = Xanthine Oxidase
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• Conditionally recommend ( level B/ C)  
• >1 flare  
• 1st attack but patient has CKD  3 
• Serum urate >9 
• Urolithiasis 
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Timing of ULT initiation 
 
 Starting ULT during the gout flare over starting 

ULT after the gout flare has resolved is conditionally 

recommended. 

 Continuing ULT indefinitely over stopping ULT 

is conditionally recommended. 
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Treatment with allopurinol as the preferred 
first-line  agent, over all other ULTs, is strongly 
recommended for all patients, including those 
with moderate-to- severe CKD (stage ≥3). 

Treat to target management with dose  titration  
• GOAL: serum UA < 6mg/dl,  
• Slow reduction(1-2mg/dl/month) 
• Pharmacologic anti-inflammatory prophylaxis  when 

starting uric lowering therapy ; colchicine vs NSAID  
• Continue prophylaxis for 3-6 months  
 

ULT Treatment  
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Xanthine oxidase Inhibitors 
Allopurinol  

 Starting dose should  be< 100 mg/day  
  50 mg/day in  CKD stage 4   
  Gradually titrate maintenance dose upward every 2–5 weeks 

to appropriate maximum © 
  Dose can be above 300 mg daily, even with renal 

impairment  

  HLA–B*5801 testing Southeast Asian descent (e.g.., 
Han Chinese, Korean, Thai) and for African American 
Patients ( * 2020 new recommendation )  
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Febuxostat  

 FDA approved  in 2009 
 Only 40mg and 80mg dosing available   
 Excreted from liver  
 Boxed warning : Increased risk of CAD related death  
( 2019)  
 SE: nausea, arthralgia 
 Expensive 
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Uricosuric Agent  

1.Probenecid(1-2g/day)    
2. Sulfinpyrazone 
3.Benzbromarone 
Others ; Losartan, fenofibrate, atrovastatin 
  normal renal function, 

 CI –nephrolithiasis, renal insufficiency 

 Rare toxicity 
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If Patient has an 
acute attack while 
on ULT ( allopurinol , 
Febuxostat )  what 
is the treatment ?  
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tophi 
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Uricase(Pegloticase) 

 Recombinant  conjugated form of mammalian 
enzyme urease  

 Catalyzes the oxidation of uric acid to allantoin 

 Allantoin:  5-10 times more soluble than uric acid 

 only in the case scenarios with severe gout disease 
burden and refractoriness to, or intolerance of, 
appropriately dosed oral ULT options (evidence A)  

 Chronic tophaceous gout / resistant case  
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Randomized Interventions  

 Pegloticase 8mg every 2 wk (85 [43 in trial C0405 and 
42 in trial C0406]) 

 Pegloticase 8mg every 4 wk (84 [41 in trial C0405 and 
43 in trial C0406]) 

 Placebo every 2 wk (43 [20 in trial C0405 and 23 in trial 
C0406]) 
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Result  
 
 
 
 

 Responder rate :  47% and 38%respectively in  2 
    studies  in pegloticase  biweekly group compared with 0% 
of those given placebo (P < .001 ) 
 
   20% and 49% in Monthly pegloticase group 
(P=0.044 and < 0.001)  
 
 Tophus Complete Response (CR) : 40% in biweekly gp and 

21 % in monthly gp and 7% in placebo <P=0.002 and  
P=0.20> 
 

 

 

  



Presented by Dr Myint Myat Thway, MBBS, MD, RhMSUS, a member of MMPGA, University of Florida 

Discussion 
 

 Among patients with chronic gout , the use of pegloticase 8 mg 
either every 2 weeks 

 or every 4 weeks for 6 months resulted in lower uric acid levels 
compared with placebo. 

  Tophus  resolution, reduced flare frequency, reduction in TJC, and 
improved patient-reported outcomes in pain, physical function, and 
QOL 

 Infusion Reaction is common and  is related to high titer of antibody  
 CV risk assessment and stabilization prior to treatment  
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Asymptomatic Hyperuricemia  
 Patients who have moderately elevated serum urate levels 

but have never had an attack  (asymptomatic 
hyperuricemia) have an increased risk for gout, but a low 
likelihood of a gout  attack in the short term, and therefore 
do not require prophylaxis.  

 Do not give allopurinol without GOUT  
 

 hyperuricemia may contribute to several comorbidities 
there is not yet consensus that these risks are sufficient to 
warrant  chronic urate-lowering therapy 

 Consideration of lifestyle modifications  
 dietary changes or switching from medications that 

promote hyperuricemia when alternatives are available 

Initiating ULT is conditionally recommended 
against in patients with asymptomatic hyperuricemia ( 2020 )  
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Take Home Message 

 Elevated Uric Acid Is not Gout 

 Allopurinol  and Febuxostat   are not Benign Drugs  

 If patient needs ULT, may need life long  

 When you starting ULT , Use prophylaxis  

 Don’t forget to check Drug interaction  

 Lifestyle , diet modification  
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My Patient 

What treatment will you start  ? 
# allopurinol 50mg , colchicine 0.6mg eod ( prophylaxis ) , 
since patient is on coreg 4/24/2020 

# 5/21/2020 : tolerating well , no acute attack , increased 
allopurinol to 100mg daily  

# 7/15/2020 :  Doing well , Uric acid 5.9 

                      Creatinine normal 

                        Stop colchicine  

 How long he will need allopurinol 100mg daily ?  
Life long  
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CPPD 
 Calcium pyrophosphate Crystal Deposition Disease (CPPD) is the 

syndrome secondary to the calcium pyrophosphate  deposition in 
Hyaline and fibrocartilage as well as in periarticular structures  
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Etiology of CPPD 
1. Post traumatic 
2. Associated with Metabolic abnormality 
• Hyperparathyroidism 
• Low Mg, PO4 
• Haemochromatosis, Wilson’s disease, Amyloidosis (storage 

disease)  
• Hypothyroid(weakly associated) 
• OA, Gout, previous joint surgery 
3. Hereditary- autosomal  dominant, early onset disease 

• Familial hypocalciuric hypercalcemia. 

 
4.     sporadic/idiopathic 
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 Demographics:  It is predominantly a disease of the 
elderly, peak age 65 to 75 years old.  It has female 
predominance (F:M, 2-7:1). 

 Prevalence of chondrocalcinosis is unknown, 
Increasing radiogarphic chrondrocalcinosis 
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Clinical Manifestations 

 Asymptomatic  Chondrocalcinosis (radiographic 
deposition on cartilage) 

 Acute CPPD  : Pseudogout.  

 Chronic CPPD  Pseudo-RA 

 OA with CPPD +/- acute flare  

 CPPD in spine  
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Acute CPPD  

 

  Usually presents with acute self-limited 

    Monoarthritis   resembling acute gout.  

   knee is involved in 50% of the cases, followed by the 
wrist, shoulder, ankle, and elbow.  

 Common in Post surgery, severe illness, 

  s/p  parathyroidectomy 
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Pseudo OA 

   severe, degenerative polyarthritis resembling OA. 

 Gradual onset  

  Most common site - knees  

  second wrists,  and Third  in MCP   

 Others hips, spine, shoulders, elbows and ankles. 
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Pseudo RA 

 5% CPPD 

 Symmetric low grade inflammations ,stiffness 

  RF can be  positive in 10% ( as normal population)  

 No typical bony erosions like RA 
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Diagnostic Tests 

 

 Synovial Analysis: Cell count>2000:    

 Rhomboidal or rod like intracellular crystals.    

 Imaging studies reveal chondrocalcinosis usually in the 
knee, but can be seen in the radial joint, symphysis pubis 
and intervertebral discs. 

 Serum calcium, magnesium, phosphate 

 Ferratin, TIBC, IRON 

 TSH 

 Alkaline phosphatase 
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Sonographic finding in CPPD 
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TREATMENT 
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Basic Calcium Phosphate crystal  
Disease 
  may be asymptomatic 

 BCP crystals can be 
found in > 50% of  
osteoarthritic joints  

 They  can cause acute 
arthritis or  episodes or a 
chronic and highly 
destructive 
inflammatory arthritis 
(such as Milwaukee 
shoulder) or effect 
periarticular structures  
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Milwaukee Shoulder 

intraarticular or periarticular 
deposition of  hydroxyapatite crystals 
and rapid destruction of the rotator 
cuff and the glenohumeral joint 

NEJ 
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Slide  ;Courtesy of Dr Thiele 
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Others 
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Birefringent and mimic MSU or CPPD. 
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One or more disease can 
coexist  
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 Triangular fibrocartilage 
calcification, 
scapholunate advanced 
collapse (SLAC) and 
narrowing of the 1st-3rd  
metocarpophalangeal 
joints with drooping 
osteophytes 
 

 3rd proximal 
interphalangeal joint 
(PIP)  

   joint space loss, gull-wing        
deformity, and osteophyte 
formation. 
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