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Crystal arthropathies are a diverse group of disorders characterized by 

the deposition of various minerals in joints and soft tissues, leading to 

inflammation.

5 times common in men and seldom in premenopausal women.

Incidence is increasing due to    in ageing population, hypertension, 

diabetes mellitus and hyperlipidaemia.

Stan way J et al. Medicine. March 2018Volume 46, Issue 3, Pages 181–186, DOI: BChttps://doi.org/10.1016/j.mpmed.2017.12.003

https://www.medicinejournal.co.uk/issue/S1357-3039(17)X0004-2
https://doi.org/10.1016/j.mpmed.2017.12.003
https://doi.org/10.1016/j.mpmed.2017.12.003


Gout - the most common crystal arthropathy, by monosodium urate 

crystal- also called “threshold" disease.

2 other commons are -calcium pyrophosphate dihydrate, causing 

Pseudogout, and 

Basic calcium phosphate (hydroxyapatite) arthropathy.

Minors are - Oxalate and Depot corticosteroid Crystal, liquid lipid crystal, 

hematoidin, immunoglobulin, Charcot-Leyden Crystal, foreign bodies.

Stan way J et al. Medicine. March 2018Volume 46, Issue 3, Pages 181–186, DOI: BChttps://doi.org/10.1016/j.mpmed.2017.12.003. 

Dhanda and Quek, J Arthritis 2016, 5:6. DOI: 10.4172/2167-7921.1000i102

GOUT CPPD HADD

https://www.medicinejournal.co.uk/issue/S1357-3039(17)X0004-2
https://doi.org/10.1016/j.mpmed.2017.12.003


Differential diagnosis of crystal arthritis-

- Septic arthritis

- Cellulitis

- Trauma/haemarthrosis

- Palindromic rheumatism C Reactive arthritis

- Psoriatic/rheumatoid arthritis C 
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Gout has transformed ‘Disease of kings’ to ‘Disease of commoners’

Prevalence of gout increased in past few decades.

Higher in men than women- onset 4-6 decades. 5% female suffers gout.

Adiposity is strongest risk of gout.

Tophi are a cardinal feature of gout.

Red meat and seafood increase risk of gout.

Purine rich plant food not associated with gout.

Among alcoholic beverages- Beer has high risk.

Soft drinks and fructose drinks increases risk.

Roddy E et al. Epidemiology of gout. Arthritis Res Ther. 12:223.2010 - PMID: 21205285

Choi HK et al. NEJM. 350: 1093-1103 2004. PMID: 15014182l

Iseki J, et al. Am J kidney Dis. 44: 642-650 2004. PMID: 15384015

Nicola D, et al. Nature Reviews Rheumatology.volume13,pages 561–568 (2017)

https://www.nature.com/articles/nrrheum.2017.126


Urate (2,4,6 Trioxy purine) is most abundant antioxidant in the body.

Level >6.8 mg/dl -crystallization.

Urate crystal deposition preferably affects 1st metatarsophalangeal joint, 

mid foot and Achilles’ tendon.

Urate level 7-7.9 mg/dl in 10 years -12% likely to develop gout, above 

9mg/dl six increases sixfold- Framingham study.

Hersfield MS, et al. Prof Natl Sci USA. 107:14351-14356 2010. PMID:20660756

Hall AP,et al. Am J Med. 42: 27-37 1967. PMID: 6016478

Edwards NL. Curr Opin Rheumatol. 21: 132-137. PMID: 19339923.

Comorbidities with gout are DM, CVD, CKD,Metabolic syndrome
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Hallmark of gout is it’s self limited nature.

MARC C Hochberg, Rheumatology. Elsevier Mosby,2015

A variety of comorbidities of gout exist, iron 

overload increase serum uric acid levels and gout 

flares.

Pascal R, et al. Nature Reviews Rheumatology.volume14, pages 628–629 (2018) 



Clinical diagnostic rule of gout-

Male sex (2 points)

Previous patient-reported arthritis flare (2 points)

Onset within one day (0.5 points)

Joint redness (1 point)

First metatarsal phalangeal joint involvement (2.5 points)

Hypertension or at least one cardiovascular disease (1.5 points)

Serum urate level greater than 5.88 mg/dL (3.5 points)

Based upon the total score- low (≤4 points), intermediate (>4 to <8 points), or high (≥8 points). 
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CPPD has 3 phenotypes: acute (self-limited synovitis-pseudogout), chronic 

(lasting several months) and asymptomatic CPPD.

The knee is the most frequent joint affected by CPPD.

CPPD affects the fibrocartilage to a greater extent than the hyaline cartilage.

Rigsbee CA, et al. BMJ Case Rep 2018. doi:10.1136/bcr-2018-226132

Vele P, et al.Medical ultrasonographyb 20:2 2018 May 02 pg 159-163

Screening in 

https://www.unboundmedicine.com/medline/?st=M&journal=Med Ultrason


CPPD arthropathy may present as chondrocalcinosis or severe arthropathy. 

CPPD arthropathy radiographically mimics OA involving knees, hands, and 

hips, also shoulder, elbow and wrist.

Periodontoid calcification occurs in pseudogout with acute neck pain.

Hydroxyapatite deposition disease (HADD) causes periarticular disease-

tendinitis or bursitis, shoulder is common site.

Calcium-containing crystal deposition diseases are common but 

underdiagnosed conditions

Dhanda and Quek, J Arthritis 2016, 5:6. DOI: 10.4172/2167-7921.1000i102. 

CPPD arthritis

HADD

1.3 per 1000 mostly elderly

Kobayashi T, teal. Asian spine journal : 2018 Oct 16

https://www.unboundmedicine.com/medline/?st=M&journal=Asian Spine J


Mainly presents as calcification tendinitis or bursitis.

Deposits occur in OA.

Occasionally as acute gouty arthritis.

May be as large joint arthropathy as Milwaukee shoulder syndrome.

It is associated with CTD specially Scleroderma and dermatomyositis.

D/D- Acute calcific periarthritis, chronic periarticular

Syndrome, acute and chronic arthritis, destructive

arthropathy of elderly.

Basic calcium phosphate (hydroxyapatite) arthropathy

M C Hochberg. Rheumatology. Elsevier, , 6th edition 2015



Investigations In Gout-

Blood tests:

A neutrophil leucocytosis.

Inflammatory markers elevated during acute attacks.

Serum uric acid - elevated or normal.

Renal impairment can be evident.

Synovial aspiration:

A definitive diagnosis - identifying MSU crystals.

Radiology: Radiograph, Ultrasound, Dual-energy computed tomography 

(DECT) 

Stan way J et al. Medicine. March 2018Volume 46, Issue 3, Pages 181–186, DOI: BChttps://doi.org/10.1016/j.mpmed.2017.12.003

https://www.medicinejournal.co.uk/issue/S1357-3039(17)X0004-2
https://doi.org/10.1016/j.mpmed.2017.12.003
https://doi.org/10.1016/j.mpmed.2017.12.003


Investigations for Pseudogout-

- Blood tests:

A neutrophil leucocytosis.

Inflammatory markers elevated during acute attacks.

- Cytological examination (FNAC) showed numerous extracellular

rods shaped and rhomboid blunt-ended crystals along with foreign

body type of giant cells. 

- Radiology

-DECT- provides good diagnostic sensitivity and specificity for detection of 

CPPD crystals in knee meniscus as well as spatial information about CPPD 

crystals.

Subramanian H, et al. Diagnostic cytopathology : 2018 Apr 11 pg

Tanikawa et al. Journal of Orthopaedic Surgery and Research (2018) 13:73 https://doi.org/10.1186/s13018-018-0787-0

https://www.unboundmedicine.com/medline/?st=M&journal=Diagn Cytopathol


Investigations for

Blood tests:

A neutrophil leucocytosis.

Inflammatory markers Of inflammation.

SF : for analytic electron fluid microscopy, X-ray diffraction, Fourier 

transform infrared spectrometry. Conventional or polarized light 

microscopy and are easily mistaken for artefact or debris.

Radiology-

Basic calcium phosphate (hydroxyapatite) arthropathy

UpToDate 2018
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ACR guideline for gout

Anti inflammatory treatment and prophylaxis of gouty arthritis.

Urate lowering therapy.

Treatment of significant comorbidities and identified conditions.



The main objectives of gout treatment are immediate relief of the attack 

and prophylaxis to prevent recurrence.

Most treatments are aimed at decreasing crystal-based inflammation

Even without medication, acute attack of gout is mostly self limited.

Life-long prophylactic treatment is currently recommended in patients:

- who have tophi, 

- renal stones  

- more than two attacks per year.

Stan way J et al. Medicine. March 2018Volume 46, Issue 3, Pages 181–186, DOI: BChttps://doi.org/10.1016/j.mpmed.2017.12.003

https://www.medicinejournal.co.uk/issue/S1357-3039(17)X0004-2
https://doi.org/10.1016/j.mpmed.2017.12.003
https://doi.org/10.1016/j.mpmed.2017.12.003


In Gout NSAID should be commenced immediately and continued for 1to 2 weeks.

Drugs in acute gout- NSAIDs, Systemic or IA steroids, ACTH, Colchicine,

IL-1 inhibitor- Anakinra, Canakinumab.

Long term lifestyle modification to reduce purine load and insulin resistance.

Fructose, meat, fish and beer restriction, Vitamin C and milk lowers Uric acid level

Measures to control. HTN, IHD, Hypelipidaemia, CKD and Psoriasis,

E Pascual. Rheumatology, Volume 38, Issue 10, 1 October 1999, Pages 912–916, 

https://doi.org/10.1093/rheumatology/38.10.912
Sarawate CA, et al. J Clinical Rheumatol. 12: 61-65 2006. PMID: 166015048

https://doi.org/10.1093/rheumatology/38.10.912
https://doi.org/10.1093/rheumatology/38.10.912


Target urate level is <6mg/dl(<360mmol/l)

More aggressively <4mg/dl in special 

situations- chronic tophaceous gout.

Perez- Luis F, teal. Arthritis Rheum.7: 56-60 2002

Uric acid lowering drugs:

Xanthine oxidase inhibitors (XOIs), including 

allopurinol and febuxostat

Uricosuric agents, including probenecid, 

benzbromarone, and lesinurad

Uricase, available as pegloticase and rasburicase

200 to 400 mg/day, mean serum urate concentrations decrease only about 1 mg/dL 

javascript:appAction({"meta":{"assetType":"topic","format":"json","source":"see_link"},"data":[{"id":"8439","type":"drug","subtype":"drug_general"}]});
javascript:appAction({"meta":{"assetType":"topic","format":"json","source":"see_link"},"data":[{"id":"9079","type":"drug","subtype":"drug_general"}]});
javascript:appAction({"meta":{"assetType":"topic","format":"json","source":"see_link"},"data":[{"id":"9812","type":"drug","subtype":"drug_general"}]});
javascript:appAction({"meta":{"assetType":"topic","format":"json","source":"see_link"},"data":[{"id":"106042","type":"drug","subtype":"drug_general"}]});
javascript:appAction({"meta":{"assetType":"topic","format":"json","source":"see_link"},"data":[{"id":"16076","type":"drug","subtype":"drug_general"}]});
javascript:appAction({"meta":{"assetType":"topic","format":"json","source":"see_link"},"data":[{"id":"10189","type":"drug","subtype":"drug_general"}]});
javascript:appAction({"meta":{"assetType":"topic","format":"json","source":"see_link"},"data":[{"id":"10189","type":"drug","subtype":"drug_general"}]});


Renal uric acid excretion is responsible for at least 85-90% 

hyperuricaemia requires Uricosuric agent preferably.

For refractory hyperuricaemia- Prbenecid, Fenofibrate, Losarten, 

Pegloticase, Rasburicase can be used.

Combination therapy using both an XOI and a uricosuric agent in case 

of failed mono therapy.

Allopurinol hypersensitivity- May range from rashes to TEN. Very common in 

CKD, Thiazides use, HLA B 5801

Major criteria- Rash, renal impairment, acute liver injury.

Minor.    ,,      - fever, eosinophilia, leukocytosis

M C Hochberg. Rheumatology. Elsevier, , 6th edition 2015



1.Adapted from-M C Hochberg. Rheumatology. Elsevier, Mosby 6th edition 2015. 2. UpToDate2018.
21

13.6kg.  2 fold



Management of pseudogout:

Usually subsides within 10 days.

NSAIDs alone for an acute attack, for 1to 2 weeks, application of ice or cool packs and 

immobilization and resting of the joint.

Joint aspiration alone with or without intra-articular steroid injection is effective in 

monoarthritis. 

Some evidence to support the use of colchicine in acute attacks.

As with gout, corticosteroids (oral, intramuscular) can be helpful when NSAIDs are 

contraindicated and symptoms are severe with moderate success in CPPD prophylaxis.

Destructive large joint arthropathy may require replacement.

Rigsbee CA, et al. BMJ Case Rep 2018. doi:10.1136/bcr-2018-226132

UpToDate 2018



Comorbidities such as end-stage renal disease limit options for therapy 

and make treatment a challenge.

New therapies have yet to be validated, but interleukin-1β inhibitors 

may be a promising future therapy.

Methotrexate is currently controversial.

Hydroxychloroquine, and radiosynovectomy - options for the treatment 

of chronic CPP crystal arthritis.

Rigsbee CA, et al. BMJ Case Rep 2018. doi:10.1136/bcr-2018-226132

Andres M, et al. Current rheumatology reports b20:6 2018 Apr 19 pg 31

Oxford Textbook of Osteoarthritis and Crystal Arthropathy (3 ed. 2016

https://www.unboundmedicine.com/medline/?st=M&journal=Curr Rheumatol Rep


Basic calcium phosphate (BCP, hydroxyapatite)

Asymptomatic- no treatment.

For calcinosis and calciphylaxis IV Sodium thiosulphate. 

No specific treatment. NSAIDs, repeated joint aspirations and 

physiotherapy. Arthroplasty can have to be considered in severe cases. 

Unavailability of systemic therapies that promote BCP crystal dissolution.

Michal D,et al. Oxford Textbook of Osteoarthritis and Crystal Arthropathy (3 ed. 2016



Drugs targeting the NOD-, LRR- and pyrin domain-containing 3 (NLRP3) 

inflammasome, membrane-proximal kinases, IL-6 and crystal deposition 

represent potential future therapeutics for arthropathies related to CPP and BCP 

crystals.

BCP crystals are found in 100% of cartilage samples from patients with 

osteoarthritis (OA) represent a therapeutic target in OA.

Geraldine M, teal. Nature Reviews Rheumatology volume 14, pages-592–602 (2018) |

Basic calcium phosphate (BCP, hydroxyapatite)



- Crystal arthropathies are a diverse group of disorders characterized by

the deposition of various minerals in joints and soft tissues, leading to

inflammation.

- Sinuvial fluid examination for crystal, radiology are main investigation.

- Gout, the most common, others - pseudogout (calcium pyrophosphate

dihydrate), and basic calcium phosphate (hydroxyapatite) arthropathy.

- Treatment are immediate relief of acute attack and prophylaxis.

- NSAIDS, Colchicine, steroid and  Uricosuric acid lowering agents are

mainstay in gout treatment.

- In CPPD- NSAID, steroid is treatment in acute,  Hydroxychloroquine,  

radiosynovectomy, Interleukin-1β inhibitors Anakinra, Canakinumab

is option in chronic CPPD arthritis.

- Hydroxyapatite arthropathy associated with severe osteoarthritis and

destructive arthropathies without specific treatment.




