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 The pattern of calcium pyrophosphate dihydrate crystals 

among Iraqi patients in salaheldin area 

 

 ABSTRACT 

The aim of this study was to show the prevalence of calcium 
pyrophosphate dihydrate crystals (CPPD) deposition among 
patients clinically diagnosed with acute monoarticular arthritis and 
to determined the difference between uric acid crystals deposition 
and CPPD deposition in joints among patients with acute 
monoarticular arthritis. This study was carried out among 50 
patients with monoarticular arthritis includes 36 females and 14 
males from salaheldin area ages were ranged between 30-80 years 
with mean (55 years) attended rehabilitation hospital in Tikrit. All 
were reviewed with history, thorough examination and 
investigation. Aspiration of synovial fluid were collected from 
patients who give informed consent aseptically into sterile plastic 
tubs and examined by polarised light microscope. Also culturally 
using standard techniques and tested for micro- organism. Sample 
were cultured and incubated at 37C°  aerobically for 24 hours. No 
significant bacteria was shown. But examination under polarised 
light microscope shown birefringent test weak positive with 
rhomboid shape of CPPD crystals which is differ from uric acid 
crystals which shown negative birefringent test and needle shaped. 
Also study show 2% of patient with hyperparathyroidism on 
treatment, 2% of patients with hemochromatosis. 
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Introduction 
Synovial fluids contain a number of 

crystals and other particulate matter. 
The only pathogenic crystals are 
monosodium urate monohydrate 
(MSUM) which called uric acid crystals 
and calcium pyrophosphate dihydrate 
(CPPD) crystals. The CPPD crystals are 
deposited in and on cartilaginous 
surface can provoke acute inflammatory 
arthritis which involved only one joint 
which termed monoarticular arthritis 
clinically similar to acute gout but the 
difference that CPPD arthropathy attack 
knee and wrist joint predominantly also 
metacarpophangeal  joints and 
shoulders can be involved. Four 
subgroups are described: 

1- Asymptomatic CPPD crystals 
deposition. 

2- Acute CPPD crystals arthritis. 
3- Chronic CPPD crystals 

inflammatory arthritis. 
4- Osteoarthritis with CPPD 

crystals deposition. 

CPPD primarily affects elderly 
especially past 60 years old. Several 
large families with familial forms of 
early-onset CPPD have been described 
else where an autosomal dominant 
mode of inheritance, with an age at 
onset between 2nd and 5th decades of 
life. Acute inflammatory arthritis is 
triggered by trauma, exercise or 
changes in the weather.  

Attacks are self limited and progress 
with time leading to cartilage 
calcification which called clinically 
chondrocalcinosis   which with time 
progress to chronic arthropathy and 
degenerative joint disease. For younger 
patients with CPPD consideration of 

metabolic diseases like 
hyperparathyroidism,hemochromatosis
,hyrophosphatasia and 
hypomagnesaemia. Pyrophosphate 
produced by chondrocytes likely 
precipitates with calcium to form CPPD 
crystals which then activate 
inflammatory process resulting in an 
acute arthritis. CPPD also drive 
osteoarthritis by inducing pro 
inflammatory activity in chondrocytes 
and synovial fibroblasts resulting in 
cartilage damage especially in knee and 
wrist joints.  
Patients and methods  

A case series study was 
conducted on 50 patients with 
monoarticular arthritis attended 
rehabilitation hospital for the period 
from January to the end of June 2020. 
All patients gave their informed 
consents. Patients were aged 30-80 
years. Clinical symptomaticology and 
complaints prior to examination were 
recorded. For all patients aspiration  of 
synovial  fluid  were done  aseptically 
and analysis was done for each sample 
in addition to culture for 24 hours to 
exclude microorganisms. The most 
important examination by using 
polarised light microscope which is 
relatively inexpensive, which showing 
the morphology of rhomboid shape of 
CPPD crystals which give  weak 
birefringent test positive under 
polarised light. 
These features differentiate CPPD 
crystals from uric acid crystals which is 
needle in shape and give negative 
birefringent test under polarised light. 
Results 

A total number of 50 patients 
cmsisting of 36 females and 14 males 
with monoarthritis, their ages ranged 
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from 30-80 years. 80% of patients (40) 
complaint of one knee arthritis and 16% 
of patients (8) presented with wrist 

arthritis while only 4% of patients (2) 
are presented with metacorphalangeal 
joints arthritis. 

 
 
 

Table 1. show the percent of various joints affected and percent of female and males involved. 
Joint Percent Number of patients Female number % Male number % 
Knee 80% 40 29 72.3 11 27.5 
Wrist 16% 8 6 75 2 25 
MCP 4% 2 1 50 1 50 
 

Also, study shows only two patients with underlying pathology included one patient with 
hyperparathyroidism and one with hemochromatosis.  
 

 

 

 

 

 

 

 

 

 

 

Figure 1. show the distribution of patients according to sex. 

 

Table 2. show the percent of patients according to age in relation to sex. 

Age Number of patients Percent Female Male 

30-40 5 10% 1 4 

40-50 10 20% 5 5 

50-60 10 20% 6 4 

60-70 15 30% 13 2 

70-80 10 20% 9 1 

 

In this study 30 patients 60% give history of minor trauma and only one patients 
2% give history of major surgery three weeks prior to attack. 

 

20%

80%

male

female



The Medical Journal Of Tikrit University (2020) 26(2): 218-223  
 

 

221 
 

Discussion  

The overall prevalence of CPPD 

in the present study was CPPD 

deposition is most commonly sporadic 

with female preponderance 80% while 

male only 20% and increasing with age 

this result is consistent with majority of 

reports of American and scandanafian 

countries studies(1,2,3) chondrocalcinosis 

caused by CPPD deposition is a 

common asymptomatic radiographic 

manifestation in the elderly which 

confirmed by x-ray done for most 

patients before attack of arthritis in this 

study which established in all British 

and European studies(5,6,8,16). In this 

study knee joint mostly affected 80% of 

cases while wrist consist of 16% and 

metacarpophalangeal joints (MCP) only 

4% this result as compared to Australian 

studies which showed 70% knee joints, 

25% wrist joint and 5% MCP so it’s 

nearly similar(4,7,9,18). Also this study 

exclude other joints like shoulder and 

hip from involvement which differ from 

American and European studies which 

showed 5% involvement of shoulder 

but hip not involved(14,10,17,20). This 

study revealed metabolic association in 

4% of patients which is less than 

European studies 15-30% of screened 

patient(15,18,19). This study shown 60% of 

patients exposed to minor trauma one 

week before attack of arthritis and only 

2% of patient give history of major 

surgery three weeks before attack of 

arthritis while in European studies 25% 

of patients exposed to  major surgery 2-

3 weeks prior to attack of arthritis and 

50% of patients give history of trauma 

and heavy work few days before attack 

of arthritis(11), this study deny any septic 

presentation which nearly accordant to 

the study done in European which 

revealed 1% of patients misdiagnosed 

as septic arthritis(4). 

References 
1-Richette P, Bardin T, Doherty M. An 

update on the epidemiology of 
calcium pyrophosphate 
dihydrate crystal deposition 
disease. Rheumatology 
(Oxford). 2009;48(7):711‐715. 

2-Dieppe P.A. and calvert P. Crystals 
and joint disease. London: 
Chapman and Hall, 1993. 

3-Eisenberg JM, Schumacher HR, 
Davidson PK, Kauffman L. 
Usefulness of synovial fluid 
analysis in the evaluation of 
joint effusions. Use of 
threshold analysis and 
likelihood ratios to assess a 



The Medical Journal Of Tikrit University (2020) 26(2): 218-223  
 

 

222 
 

diagnostic test. Arch Int Med 
1984; 144:715-719. 

4-Radcliffe K, Pattrick M, Doherty M. 
Complications resulting from 
misdiagnosing pseudogout as 
sepsis. Br Med J (Clin Res Ed). 
1986;293(6544):440‐441. 

5-Doherty, M, Abhishek, A, Hochberg, 
M, Silman, A, Smolen, J. 
“Calcium pyrophosphate 
crystal-associated 
arthropathy”. Rheumatology. 
2011. pp. 1875-1887. 

6-Gathercole L, Swan A, Price G, 
Dieppe P. Nanometre scale 
surface features of arthropathic 
microcrystals and their relation 
to protein adsorption. A study 
by scanning probe microscopy 
and wide angle X-ray 
diVraction. J Mater Sci-
Materials in Medicine 
1996;7:511–16. 

7-Martínez Sanchis A, Pascual E. 
Intracellular and extracellular 
CPPD crystals are a regular 
feature in synovial fluid from 
uninflamed joints of patients 
with CPPD related 
arthropathy. Ann Rheum Dis. 
2005;64(12):1769‐1772. 

8-Chollet-Janin A, Finckh A, Dudler J, 
Guerne PA. Methotrexate as 
an alternative therapy for 
chronic calcium 
pyrophosphate deposition 
disease: an exploratory 
analysis. Arthritis Rheum. 
2007;56(2):688‐692. 

9-Zhang W, Doherty M, Bardin T, et al. 
European League Against 
Rheumatism 
recommendations for calcium 
pyrophosphate deposition. Part 

I: terminology and diagnosis. 
Ann Rheum Dis. 
2011;70(4):563‐570. 

10-Zhang W, Doherty M, Pascual E, et 
al. EULAR recommendations 
for calcium pyrophosphate 
deposition. Part II: 
management. Ann Rheum Dis. 
2011;70(4):571‐575. 

11-Rosenthal, Ann K, and Lawrence M 
Ryan. “Calcium 
Pyrophosphate Deposition 
Disease.” The New England 
journal of medicine vol. 
374,26 (2016): 2575-84. 

12-Felson DT, Anderson JJ, Naimark 
A, Kannel W, Meenan RF. The 
prevalence of 
chondrocalcinosis in the 
elderly and its association with 
knee osteoarthritis: the 
Framingham Study. J 
Rheumatol. 1989;16(9):1241‐
1245. 

13-Baker DG, Schumacher HR Jr. 
Acute monoarthritis. N Engl J 
Med. 1993;329(14):1013‐
1020. 

14-Qaseem A, Aronson M, Fitterman 
N, et al. Screening for 
hereditary hemochromatosis: a 
clinical practice guideline 
from the American College of 
Physicians [published 
correction appears in Ann 
Intern Med. 2006 Mar 
7;144(5):380]. Ann Intern 
Med. 2005;143(7):517‐521. 

15-Steinbach LS. Calcium 
pyrophosphate dihydrate and 
calcium hydroxyapatite crystal 
deposition diseases: imaging 
perspectives. Radiol Clin 



The Medical Journal Of Tikrit University (2020) 26(2): 218-223  
 

 

223 
 

North Am. 2004;42(1):185‐
vii. 

16-Doherty M., Edith Hamilton, J. 
Henderson, H. Misra, J. Dixey, 
FAMILIAL 
CHONDROCALCINOSIS 
DUE TO CALCIUM 
PYROPHOSPHATE 
DIHYDRATE CRYSTAL 
DEPOSITION IN ENGLISH 
FAMILIES, Rheumatology, 
Volume 30, Issue 1, February 
1991, Pages 10–15. 

17-Dymock IW, Hamilton EB, Laws 
JW, Williams R. Arthropathy 
of haemochromatosis. Clinical 

and radiological analysis of 63 
patients with iron overload. 
Ann Rheum Dis. 
1970;29(5):469‐476. 

18-Feder JN, Gnirke A, Thomas W, et 
al. A novel MHC class I-like 
gene is mutated in patients 
with hereditary 
haemochromatosis. Nat Genet. 
1996;13(4):399‐408. 

19-Bradley M, Bhamra MS, Robson 
MJ. Ultrasound guided 
aspiration of symptomatic 
supraspinatus calcific deposits. 
Br J Radiol. 
1995;68(811):716‐719.

 
 
 




