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Prevalence of Radiographic Knee and Wrist
Chondrocalcinosis in Adana Province,
Turkiye: A Hospital-Based Retrospective
Study

ABSTRACT

Background/Aims: Multiple epidemiological studies in different ethnic
groups demonstrate diverse results about the prevalence of chondrocalci-
nosis (CC), yet no definitive data are available concerning its frequency in
most countries. Furthermore, the prevalence of CC in the Turkish popula-
tion is not known to date. The aim of this study was to investigate the fre-
qguency of radiographic CC in the knee, wrist, or both joints in individuals
aged =50 years from the hospital records of the last 5 years.

Materials and Methods: In this retrospective study, radiographs of the
knee and/or wrist taken at Cukurova University Faculty of Medicine Balcal
Hospital were reviewed by an experienced physiatrist, rheumatologist, and
radiologist.

Results: A total of 1818 radiographs from 772 individuals were included in
the study. A total of 32 individuals exhibited calcification in at least 1 knee
or wrist in total. Of these, 9.3% were male and 90.6% were female, with an
overall radiographic prevalence of 4.1%. The prevalence of radiographic
knee CC was found to be 4.1%, while that of wrist CC was 3.2%. Only 2 female
patients exhibited CC in both the knee and wrist joints simultaneously. The
frequency of CC in bilateral knee joints have been increased with age and
no significant association was found regarding CC coexisting with other
comorbidities except hyperparathyroidism.

Conclusion: The prevalence of radiographically detected knee and wrist
CC in the Turkish population has not yet been reported. These findings
emphasize the need for clinical research that could increase awareness
and advance knowledge of the relationship between CC and possible risk
factors in Turkiye.
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Introduction

Calcium pyrophosphate crystal deposition disease (CPPD) is characterized
by the deposition of calcium pyrophosphate crystals in cartilage and periar-
ticular tissues and may present with asymptomatic, acute, or chronic clini-
cal forms. Radiographic chondrocalcinosis (CC) refers to the calcification of
hyaline cartilage and/or fibrocartilage and represents a common imaging
manifestation associated with CPPD, although it is neither specific nor pres-
ent in all affected patients with CPPD.? The prevalence of CC increases with
age and exhibits considerable variability across populations and study set-
tings.*4 A study conducted among US veterans reported the prevalence of
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CPPD as 5.2 per 1000 cases,” but epidemiological data
about the true prevalence of CC is limited.“Prevalence
of knee or wrist CC has been reported in the literature
as 5%-10%.° Additionally, no major gender difference is
reported in the literature. Macroscopic CPPD crystals
were reported in 13% of cases in an autopsy study.” This
variability in prevalence may be influenced by differences
in age distribution, imaging indications, joint regions
evaluated, and underlying metabolic or degenerative
conditions. Notably, CC most frequently affects the knee
joint, although involvement of the wrist and other joints
has also been described.*

Despite the growing recognition of CPPD and CC in
aging populations, data regarding the prevalence of
radiographic CC remain scarce in many countries. In par-
ticular, epidemiological information on CC frequency in
the Turkish populationis lacking. Understanding regional
prevalence may contribute to a better characterization of
disease burden and facilitate comparisons with existing
international data.

The primary aim of this study was to investigate the
prevalence of sporadic radiographic CC in knee and/or
wrist radiographs obtained from adults at a tertiary care
center over an approximately 5-year period. The second-
ary aim of the study was to evaluate the distribution of
CC according to joint involvement and demographic
characteristics.

Materials and Methods

Study Population

In this retrospective study, knee and/or wrist radio-
graphs obtained between June 2018 and January 2024
at Cukurova University Faculty of Medicine Balcali
Hospital. All radiographs were independently reviewed
by an experienced physiatrist and a rheumatologist. The
assessments were performed with access to basic radio-
graphic indications, as this was a retrospective study.
In cases of disagreement, images were re-evaluated
by a physiatrist, rheumatologist, and radiologist jointly,
and thereafter, a consensus decision was reached. This
consensus-based approach was used to reduce inter-
observer variability. Radiographs from the last 5 years

MAIN POINTS

- The radiographic prevalence of chondrocalcinosis
(CC) in the study population was 4.1%.

- The prevalence of bilateral knee CC increases with
age.

- The association of CC with knee osteoarthritis was
not found to be significant.

- This study is among the few in the literature inves-
tigating the association of the prevalence of knee
and wrist CC.

- This is the first study examining the association of
knee and wrist CC in the Turkish population.
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were included to ensure homogeneity in imaging qual-
ity and radiographic techniques and to reflect contem-
porary clinical practice as well as to provide accurate
patient records. Knee and wrist joints were selected
because they are the most frequently evaluated joints
for radiographic CC and are commonly involved in CPPD,
allowing for a standardized and comparable assessment
of the prevalence.

The inclusion criteria were defined as being over 50 years
and having undergone knee and/or wrist radiographic
examination for non-traumatic reasons who also had
obtainable medical records. Radiologic examination for
patients in the emergency department was excluded.

Radiographs that had been performed for traumatic rea-
sons were excluded based on both radiographic findings
(fracture or dislocation) and review of clinical documen-
tation indicating trauma-related imaging.

Radiographs were obtained in standard anteroposterior
and lateral projections for the knee and posteroanterior
projection for the wrist. Chondrocalcinosis was evaluated
based on the presence of linear or punctate calcifications
in hyaline and/or fibrocartilage, and the areas of involve-
ment were recorded as the fibrocartilage of the medial
and lateral menisci, femoral condyles, tibial plateau, and
patellofemoral joint in the knee joint, and the radiocarpal
and intercarpal joints, primarily the triangular fibrocarti-
lage and the area around the scapholunate ligament in
the wrist.82 The same radiographs were evaluated based
on radiographic criteria such as the presence of osteoar-
thritis (OA), joint space narrowing, marginal osteophyte
formation, subchondral sclerosis, and cyst development;
the tibiofemoral and patellofemoral compartments in
the knee and the radiocarpal and intercarpal joints in the
wrist were considered.®

X-rays were divided into 3 groups: individuals with only
unilateral/bilateral knee radiographs, individuals with
only unilateral/bilateral wrist radiographs, and individu-
als with unilateral/bilateral knee and wrist radiographs.
The following data were recorded for each patient: age,
gender, comorbidities, location of CC involvement (uni-
lateral/bilateral, fibrous/hyaline cartilage), presence
of concomitant OA, and stage of OA according to the
Kellgren-Lawrence classification for knee X-rays. Wrist
radiographs were assessed based solely on plain radio-
graphic findings, and cases showing typical features of
CC were accepted as CC. No additional imaging or sys-
tematic evaluation for differential diagnoses such as ses-
amoid bones or accessory ossicles was performed.

Data regarding comorbidities such as diabetes melli-
tus, hyperparathyroidism, hypothyroidism, spondyloar-
thropathy, and rheumatoid arthritis were retrospectively
extracted from the hospital information system by
reviewing department admissions, long-term medica-
tion reports, and relevant laboratory findings available in
electronic medical records (Tables 1and 2).
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Table 1. Demographic Characteristics of Individuals with Knee or Wrist Chondrocalcinosis

Knee Chondrocalcinosis

Wrist Chondrocalcinosis

Variables Yes (n=23) No (n=542) P Yes (n=11) No (n=333) P
Age (years)
Mean 62.6 £11.7 63.4 84 *737 63.7 £ 8.1 61.6 £ 8.06 *398
50-59 12 (5.5) 205 (94.5) 5(3) 155 (96.9)
60-69 21 198 (99) *,040 2 (1.6) 120 (98.4) *285
70-79 7 (5.5) 120 (94.5) 4 (7.0) 52 (92.9)
>80 2 (9.5) 19 (90.5) 0 (0) 6 (100)
Sex
Male 0 (0) 151 (100) ***,003 3(3) 96 (97) **1.00
Female 23(5.6) 391 (94.4) 8 (3.3) 237 (96.7)
Comorbidities
Hypertension 8 (3.9) 197 (96.1) *** 879 2(2) 97 (98) ** 736
Diabetes 1(01.0) 86 (98.9) **+232 0 (0) 33 (100) **609
Hypothyroidism 1(7.) 13 (92.9) ** 445 1(20) 4 (80) **151
Hyperparathyroidism 1(100) 0 (0) **.041 1(50) 1(50) **063
Spondyloarthropathy 0 (0) 20 (100) **1.00 0 (0) 14 (14) **1.00
Rheumatoid arthritis 4 (8.9) 41 (91.) **101 3(6.7) 42 (93.3) **163

*t-test for independent groups.
**Fisher's exact test.
***Pearson chi-square test.

The present study was conducted in accordance with
the Declaration of Helsinki and was approved by the
Ethics Committee of the Cukurova University Faculty
of Medicine (Decision No: 23 of meeting No: 140 dated
January 4, 2024). This study was designed as a retrospec-
tive X-ray evaluation of files in the radiology department.
Therefore, informed consent was not obtained.

Radiography
All radiographs were performed using General
Electric (GE), Proteus and GE, Silhouette conventional

Table 2. Demographic Characteristics of Individuals Both
with Knee and Wrist Chondrocalcinosis

Knee + Wrist
Chondrocalcinosis

Variables Yes (n=2) No (n=135) P
Age (years) 70.6+93 626 +75 *<.005
Sex
Male 0 (0) 28 (100)
Female 2 (1.8) 107 (98.2)
Comorbidities
Hypertension 1(2) 48 (98)
Diabetes 0 (0) 13 (100)
Hypothyroidism 1(33.3) 2 (66.7)
Hyperparathyroidism 1(100) 0 (0)
Spondyloarthropathy 0 (0) 11 (100)
Rheumatoid arthritis 0 (0) 17 (100)

*t-test for independent groups.

radiographic systems and GE, Optima digital radio-
graphic system. Examinations were reviewed using the
Enlil Picture Archiving and Communication Systems and
workstations. Image manipulation including window
and level adjustment and magnification was applied as
needed to optimize image interpretation.

Statistical Analysis

Categorical measurements are represented by num-
bers and percentages, while numerical measurements
are represented by the mean and standard deviation.
The Shapiro-Wilk test was used to confirm the normal-
ity of distribution for continuous variables. To compare
categorical variables between groups, the Pearson chi-
Square test or Fisher’'s exact test was used, depending
on whether the expected value problem arose. One-way
analysis of variance was used to compare continuous
variables between the age groups. If a significant differ-
ence was found between groups, a pairwise comparison
method such as Tukey's test was used. All analyses were
performed using the IBM SPSS Statistics, version 20 sta-
tistical software package (IBM SPSS Corp.; Armonk, NY,
USA). The statistical significance level for all tests was set
at 0.05.

Results

A total of 772 individuals were included in the study. The
flow diagram demonstrating study inclusion and exclu-
sion is presented in Figure 1. Of the individuals, 550 (71.2%)
were female and 222 (28.8%) male. A total of 32 individu-
als exhibited calcification in at least 1 knee or wrist joint
in total. Of these, 9.3% were male and 90.6% were female,
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with an overall prevalence of 4.1%. The knee joint was
found to be more frequently affected than the wrist joint
(67.6% and 32.3%, respectively). When the prevalence was
considered by gender, the results indicated that 52% of
women had been diagnosed with CC, compared to 1.3%
of men.

Radiographic Findings in Patients with Knee
Radiographs

When individuals with knee radiographs were analyzed,
CC was present in at least 1 knee joint in 4.1% of individu-
als (23/565). The distribution of knee joint involvement
among individuals with CC involvement was as follows:
435% had involvement of the right knee, 261% had
involvement of the left knee, and 30.4% had involvement
of both knees. In 10 out of 23 cases (43.5%), fibrous carti-
lage involvement was found, while in 13 out of 23 cases
(56.5%) hyaline cartilage involvement was observed. The
present study revealed that all individuals with CC in the
knee joint were female, a result that achieved statistical
significance (P=.003). The prevalence of CC increased
with advancing age, except for the 60-69 age group.
The frequency of CC in bilateral knee joints have been
increased with age (P=.040). The presence of bilateral
CC was 28.6% in women aged 50-69 years; however, this
rate increased to 71.4% in women over the age of 70 years.
No significant association was found regarding the pres-
ence of CC with other comorbidities except hyperpara-
thyroidism (P=.041) (Table 1). All patients with knee CC
had radiographic evidence of OA, whereas OA was also

Kozanoglu et al. Prevalence of Radiographic Chondrocalcinosis

common among patients without CC. However, the asso-
ciation between knee OA and CC was not statistically sig-
nificant. The relationship of OA with knee and wrist CC is
presented in Table 3.

Radiographic Findings in Patients with Wrist
Radiographs

Wrist radiographs from individuals aged =50 years
(245 female and 99 male) were analyzed, as detailed in
Figure 1. Chondrocalcinosis was found in 3.2% of individu-
als at least 1 wrist joint. Of these, 3 individuals (27.3%) were
male and 8 individuals (72.7%) were female. Among the
individuals with CC involvement, 6 had right wrist involve-
ment (54.5%), 4 had left wrist involvement (36.4%), and 1
had bilateral wrist involvement (9.1%). Of the individuals
with CC involvement, 1 out of 11 (9.1%) had fibrous carti-
lage involvement, while 10 out of 11 (90.9%) had hyaline
cartilage involvement. Among male individuals, CC was
found in the right hand in 1 out of 3 individuals and in the
left hand in 2 out of 3 individuals. For female individuals,
CC was found in 5 out of 8 individuals in the right hand
(62.5%), in 2 out of 8 individuals in the left hand (25%), and
in1out of 8 individuals in both hands (12.5%) (Table 1). The
relationship between the presence of CC in the wrist and
wrist OA was statistically significant (P <.001) (Table 3).

Radiographic Findings in Patients with Both Knee and
Wrist Radiographs

Radiographic findings of both knee and wrist radio-
graphs of 137 individuals (109 females, 28 males) were

The present study analysed knee and/or wrist
radiographs of individuals aged >50 years from our
hospital between June 2018 and January 2024.

/

A total of 1785 individuals were evaluated
using radiographic imaging of the knee.

)

1220 individuals were excluded due to:
e Age discrepancy in 385 individuals
e History of trauma (fracture, dislocation, etc.) in
413 individuals
e Surgery (arthroplasty, stabilization material,
etc.) on the knee joint in 422 individuals

l

\

A total of 981 individuals were evaluated
using radiographic imaging of the wrist.

l

637 individuals were excluded due to:

e Age discrepancy in 235 individuals

e History of trauma (fracture, dislocation, etc.) in 317
individuals

e Previous hand or wrist surgery in 85 individuals

Knee radiographs of 565 individuals were included ‘

‘ Wrist radiographs of 344 individuals were included

137 individuals had both
knee and wrist radiographs

428 individuals had only knee radiographs

207 individuals had only wrist radiographs

Figure 1. Flow chart of the study.
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Table 3. Association of Osteoarthritis and Chondrocalcinosis

Knee Chondrocalcinosis Wrist Chondrocalcinosis

Association of Osteoarthritis Yes (n=23) No (n=542) P Yes (n=11) No (n=333) P
No 0 (0) 4 (0.7) **0.776 9 (81.8) 333 (100) **<,001
Yes 23 (100) 538 (99.3) 2 (18.2) 0 (0)

Grade-1 0 (0) 7 (1.3)

Grade-2 4 (17.4) 142 (26.4)

Grade-3 15 (65.2) 296 (55.1)

Grade-4 4 (17.4) 93 (17.2)

**Fisher's exact test. Values highlighted in bold indicate statistical significance.

also assessed. It was observed that only 2 individuals
(1.4%) exhibited simultaneous CC in both the wrist and
knee as demonstrated in Figure 2. One individual exhib-
ited CC involvement in both knees and wrists bilaterally,
while the other individual had CC involvement only in the
right knee and right wrist. Demographic characteristics
of individuals both with knee and wrist CC are shown in
Table 2.

Discussion

The primary objective of this study was to ascertain the
frequency of CC in knee and wrist X-rays ordered for
various reasons in the center. A total of 1818 X-rays were
examined, revealing a prevalence of 4.1% for CC, a con-
dition that increases with age and is more prevalent in
knee joints than in wrists. Notably, this is the first study
conducted in the southern part of TUrkiye aimed at inves-
tigating the overall prevalence of CC in a relatively large
population.

When compared with previous studies, the overall fre-
quency of 4.1% observed in the study is largely consis-
tent with findings from different international settings.
For instance, a study conducted in Iran, which analyzed
600 X-rays of the knees, shoulders, and wrists of patients
over the age of 50, reported a prevalence of 3.8%. Similar

to the findings, that study also demonstrated that the
frequency of CC increases with age.° Likewise, a study
performed at a Mexican tertiary care center reported
an overall prevalence of 3% among 3350 knee and wrist
radiographs of patients aged over 50 years."

However, some studies have reported higher prevalence
rates. For example, a study from ltaly examining 3099
knee-pelvic radiographs revealed a prevalence of 10%,
with the knee being the most commonly affected ana-
tomical region. The authors noted that this higher prev-
alence aligns with other European studies.” Similarly, a
study from the UK in 2003 reported a crude prevalence
of 7%, which was subsequently adjusted to 4.5% after
controlling for factors such as age, sex, and knee pain
frequency.®

These variations in prevalence among different stud-
ies may be attributed to a number of factors, including
ethnic diversity, differences in study populations, sam-
ple sizes, and demographic characteristics such as age
and sex. Despite these variations, the overall prevalence
observed in the study appears consistent with the global
literature.

In addition, Abishek et al conducted a large-scale study
evaluating the distribution of CC using radiographs of the

Figure 2. Deposition of CCPD crystals in knee and wrist joints: (a) meniscal cartilage involvement; (b) triangular
fibrocartilage involvement.
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knee, pelvis, and hand from 3170 individuals. Their results
demonstrated that the prevalence of CC at any site was
13.7%, with the knee being the most commonly affected
joint (8%), followed by the wrist (6.9%), hip (5%), symphy-
sis pubis (3.6%), and carpometacarpal joint (1.5%). Within
the knee, CC was more frequently observed in the lateral
tibiofemoral compartment compared to the medial, and
it was more common in the menisci than in the hyaline
cartilage. Interestingly, the study found no evidence sug-
gesting that meniscal or hyaline cartilage CC predisposes
to fibrocartilage CC in distant joints."

In addition, a cohort study from South Korea investigat-
ing the incidence and risk factors of knee CC reported
a crude incidence of 3.19 per 1000 person-years and a
cumulative incidence of 2.7%. This study highlighted
advanced age (>55 years) and elevated hemoglobin Alc
levels as significant risk factors for knee CC. Notably,
the highest incidence was reported in individuals aged
60-69. However, other factors such as gender, body mass
index, hypertension, and alcohol consumption did not
show significant associations with the development of
knee CC. Furthermore, while radiographic knee OA was
associated with an increased risk of CC, this association
did not reach statistical significance.® Consistent with
this, the study also revealed a non-significant difference
in CC prevalence between individuals with and without
knee OA.

Chondrocalcinosis has been reported in association with
various endocrine, metabolic, and rheumatic conditions,
including hyperparathyroidism, hemochromatosis, and
inflammatory arthritides like rheumatoid arthritis.’® In
contrast, findings regarding other metabolic conditions
like hypertension, diabetes mellitus, and medications
remain conflicting in the literature, which may partly be
explained by differences in disease definitions and ana-
lytic approaches across studies.” In the present hospi-
tal-based retrospective study, CC was more frequently
observed in patients with hyperparathyroidism, and a
statistically significant increase in knee CC was noted in
this subgroup. However, this observation was based on
a very small number of patients, including a single indi-
vidual with hyperparathyroidism and should therefore
be interpreted with caution. Furthermore, the retrospec-
tive radiographic design, absence of clinical evaluation,
and hospital-based nature of the study limit causal infer-
ence, and regional characteristics of the study popula-
tion may also have influenced the observed distribution
of comorbidities. Accordingly, these findings should be
considered descriptive rather than indicative of a defini-
tive association.

Although the association between CC and sex varies
across studies, the majority of epidemiological inves-
tigations report a higher prevalence in women com-
pared with men. Overall, women appear to be affected
approximately 1.4 times more frequently than men.”® For
instance, population-based data from Italy demonstrated
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a prevalence of 12.8% in women vs. 7% in men.”? Marked
sex differences have also been described in specific ana-
tomical sites; CC of the temporomandibular joint is sub-
stantially more common in women, with reported rates
of up to 17% compared with approximately 1% in men.”
Similarly, female predominance has been observed in
commonly involved joints such as the knee and wrist,
whereas no clear sex predilection has been identified for
pelvic involvement.?°

In the context of the findings, the significantly higher
prevalence of knee CC observed in women (P=.003)
is concordant with the literature which supported the
hypothesis that sex-specific factors (potentially including
hormonal influences on cartilage metabolism, differen-
tial OA burden, and age-related biomechanical changes)
might contribute to the pathogenesis and anatomical
expression of CPPD disease. These observations high-
light the importance of considering sex as a relevant vari-
able in both epidemiological studies and mechanistic
investigations of CC.

Nevertheless, the relationship between CC and OA
remains a topic of ongoing research. While previous
meta-analyses have suggested an association between
knee CC and knee OA, findings across different joints
are inconsistent? In the present study, CC was more
frequently observed in patients with wrist OA, whereas
no significant association in CC was observed between
patients with and without knee OA. These findings sug-
gest that the distribution of CC in relation to OA may vary
according to joint involvement and study population.

In the cohort, OA was not detected in the non-CC wrist
group and it might likely affect the statistical results. But,
wrist OA has been reported to have a relatively low preva-
lence compared with other joint regions. For example,
data from the Framingham Osteoarthritis Study demon-
strated a prevalence of 1.7% in men and 1.0% in women,
with similarly low incidence rates during follow-up. In
addition, previous wrist fractures were common among
wrists with OA in that population.?? Since trauma-related
radiographs were excluded in the present study and the
number of male patients was lower than female patients,
the absence of wrist OA in the non-CC group might
reflect the characteristics of this selected hospital-based
sample rather than a true clinical absence. Therefore, this
finding should be interpreted cautiously and considered
descriptive rather than indicative of a definitive clinical
relationship.

The present study has certain limitations. Firstly, being
a single-center study, the findings may not be gener-
alizable to the entire Turkish population. Secondly, as
this was a hospital-based retrospective radiographic
study, the study population consisted only of individuals
who underwent imaging for various clinical indications,
which may have introduced sampling bias. Therefore,
the reported frequency reflects the characteristics of this
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selected population rather than true population-based
prevalence. Thirdly, the retrospective radiographic nature
of the study limited access to clinical parameters such as
body mass index, medication use, and laboratory data,
which restricted the ability to comprehensively evaluate
potential contributing factors. Due to the low prevalence
of CC in the study population, the number of CC cases
was insufficient to support advanced multivariable anal-
yses. Consequently, the findings are primarily based on
univariable, age-focused analyses and should be inter-
preted with caution.

In conclusion, there are a few studies in the literature
evaluating the prevalence of radiographic knee and
wrist CC together. To the best current knowledge, there
is no study about the prevalence of radiographic knee
and wrist CC in Turkiye. The prevalence of knee CC was
found to be 4.1%, while that of wrist CC was 3.2%. Notably,
only 2 female patients exhibited CC in both the knee and
wrist joints simultaneously. The findings demonstrated
that the prevalence of bilateral knee CC increases with
age. Although the prevalence of CC was higher among
patients with knee OA, this difference was not statistically
significant. Conversely, CC was more frequently observed
in patients with wrist OA. These findings emphasizes the
need for clinical research that could increase awareness
and advance knowledge of the relationship between CC
and possible risk factors in Turkiye.
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