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CHONDROCALCINOSIS ARTICULARIS
SECTION I. CLINICAL AND RADIOLOGICAL STUDY

BY

D. ZITNAN AND S. SIT'AJ
From the Research Institute of Rheumatic Diseases, Piest'any, Czechoslovakia

During the past 7 years we have had the
opportunity of studying 27 cases of a condition
characterized by multiple calcification of hyaline
and fibrous cartilage both of the joints and of the
intervertebral disks.* We present in this paper a
detailed nosographical analysis of this clinical
entity which we have named articular chondro-
calcinosis (AC).
Up to 1955, when we saw our first cases, we found

a few reports in the medical literature describing
altogether fifteen cases with calcification of the
articular cartilage. Since 1955 reports on a further
seventeen cases have been published.+ All the 32
cases so far reported are summarized in Table I
(opposite).

Personal Observations
Our series of 27 patients with AC comprises

eleven men and sixteen women aged 26 to 77 years.

Clinical Analysis
Articular chondrocalcinosis is manifested by

episodic inflammatory involvement, acute or sub-
acute, of one or more joints. The swelling of a
joint, heralded by pain on movement, develops
quickly and reaches its peak on the third or fourth
day. If the knee joint is involved an exudate is
found from the first day of the swelling. The
duration of this arthritic involvement varies from
7 to 50 days (average 15). Often several joints are
involved, either simultaneously, or at short intervals;

* Sit'aj and Zitfian (1959); Sit'aj, Zitian, Trnavskd,
and Val~ik (1962); Zitiian and Sit'aj (1958, 1960, 1960);
Zitiian, Sit'aj, Huttl, Markovi6, and Skrovina (1962).

t Bruchholz (1929); Edwards and Davis (1953);
Harmon (1944); Henrichsen (1932); Israelski and Pollack
(1930); Marziani (1953); Schrop (1952); Werwath
(1928); Wolke (1935).

$ Bunje and Cole (1956); Gauthier (1960); Junet and
Schenkel (1961); Kelly and Coventry (1957); Losada,
Cox, Rodriguez, Ronban, and Silva (1957); Mfihr
(1958); Pracke and Mike§ (1959); Ravault, Lejeune, and
Maitrepierre (1959); Ravault, Vignon, Lejeune, Maitre-
pierre, and Gauthier (1961); Rubens-Duval, Villiaumey,
and Aristoff (1961); de Seze, Hubault, and Kahn (1961);
Zvaifler, Reefe, and Black (1962).

e.g. swelling of the knee may be followed several
days later by swelling of the ankle, tarsus, and so on.
In our patients the knee was most often affected,
followed by the ankle, wrist, elbow, hip, and
shoulder, in that order. The metacarpophalangeal
and the metatarsophalangeal joints were involved
only in single cases.
The inflammatory joint involvement is accom-

panied by a rise in body temperature, anorexia, and
loss of weight. Non-specific humoral reactions
directly proportional to the intensity of articular
inflammation included in the first week a raised
erythrocyte sedimentation rate, and raised alpha-2-
globulin, serum mucoprotein, and sialic acid levels,
which returned only gradually to normal several
weeks after the subsidence of the arthritic episode.

Other laboratory investigations showed no abnor-
mality, haematopoietic, nor renal, or hepatic, no
disturbance of uric acid and sugar metabolism, and
no homogentisic acid uria. The tests for rheuma-
toid factor (latex-fixation test) and antinuclear
factor (LE-cell and fluorescent antibody tests) were
negative. No bacteria were cultured from the
blood or synovial fluid.
The initial arthritic episode which we regard as

the clinical onset of AC, developed in our patients
after a variable prodromal period of indefinite
articular pain; this occurred only in adults and
mostly in the third or fourth decade of life. Sub-
sequent episodes followed at irregular intervals,
often in connexion with increased physical exertion.
In the early stages of the disease, the arthritic
episodes lasted for 2 to 6 weeks and subsided without
sequelae.

After several years these arthritic episodes
become less severe, and the inflammatory signs and
humoral reactions less marked. Typical osteo-
arthritic pain develops slowly, especially in the
weight-bearing joints, and is accompanied by partial
limitation of movement, especially in the knees,
elbows, and ankles; in some patients minor defor-
mities such as hallux valgus and hammer toe
develop. During this evolutive phase the arthritic
episodes are not so sharply delimited; they do not
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ARTICULAR CHONDROCALCINOSIS 143
TABLE I

REVIEW OF 32 CASES OF CALCIFICATION OF ARTICULAR CARTILAGE DESCRIBED IN THE LITERATURE

JOINTS

AUTHORS YEAR CASE SEX AGE 4UJ -J j
NO. CYRS) ao<4 -<4 , 4<

auauu U

WERWATH198 M 4

BRUCKHOLZ 1929_ 2____ M 5_
X W t L U

SRALSandPOLACK19303 M ~60 0 0 w 0 M CZ

HENRCHSEN 1932 4
WOLKE 1935 5 F 52 I I F1

6 F 69 E= F;-
7 M 63 1
8 M 79 0 l l l l l i (

9 M 54 IC ||

HARMON 1944 10 M 75 E
11 M 55 I[ l

SCHROP 1952 12 F 78 ]] ] I]
13 F 80 §X{L

EDWARDS and DAVIS 1953 14 M 45
MARZIANI 1953 IS M 28
BUNJE and COLE 1956 16 F 31
LOSADA and OTHERS 1957 17 M 40 - II
KELLY and COVENTRY 1957 18 M 57 [

MUHR 1958 M 33_1
PRA&CE and MIKE9 1959 20 M 34 ]II
HOSKING and CLENNAR 1960 21 M 57 i I I I I
RAVAULT and OTHERS 1959 22 F 51 III]
GAUTHIER 1961 23 F 65

24 F 88 FT'
25 F 92
26 M 68

RAVAULT and OTHERS 1961 27 M 69
JUNET and SCHENKEL 1961 28 M 68
DE SEZE and OTHERS 1961 29 F 54 ]lrl L] I I [

30 F 56 1 El E3n T
RUBENS-DUVAL and OTHERS 1961 31 F 71 EIjCLl I
ZVAIFLER and OTHERS 1962 32 M 67 1I I| ii]II]Zm|l][ L

Unilateral

Symmetrical

usually last more than 7 days, and are accompanied
by only a slight acceleration of the erythrocyte
sedimentation rate with no significant changes in
the serum protein fractions. In this period an

algodystrophic syndrome was observed on several
occasions.

In a few patients the clinical manifestations of
AC developed at a more advanced age, and in these

MCP Metacarpophalangeal
CMC Carpometacarpal
DAR Discus articularis radialis
MTP Metatarsophalangeal

cases the arthritic episodes were less severe and
often monoarticular. The calcification of the
cartilage was only partial and presumably developed
only in the fifth or sixth decade of life.
During the later phases symptoms of osteo-

arthritis predominate and more joints are affected.
Vertebral root pain also develops in the lumbar
and less commonly in the cervical and thoracic
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ANNALS OF THE RHEUMATIC DISEASES

segments of the spine. There is a flattening of the
lumbar lordosis with slight scoliosis and limitation
of movement. but no ankylosis, even after many
years.
We found no specific changes attributable to a

disorder of other organs, and no constitutional
abnormalities.

Radiological Analysis

X rays revealed multiple pathognomonic calci-
fication of hyaline and fibrous cartilage. A dense,
narrow band closely followed the contour of the
epiphysis. The distribution of the calcification of

the superficial layers of the articular cartilages is not
uniform in all patients. In some joints the calcified
bands are continuous (total calcification), but in
others they are discontinuous and less clearly
visible (partial calcification) (Table 11A, B).

Intra-articular calcification of the proximal inter-
phalangeal joints of the hand was found only in one
patient. The proximal interphalangeal joints of the
feet and distal interphalangeal joints of the hands and
feet showed no calcification in any of our patients.
The metacarpophalangeal joints were affected in six
patients; a narrow band of calcification passed through
the articular cavity, and was accompanied in some patients
by para-articular calcification (Fig. 1, opposite).

UiE 1IA

DISTRIBUTION OF ARTICULAR CALCIFICATION IN 27 PATIENTS

(see Family Relationships in Table IB. opposite)

Bilateral
TOTAL Unilateral

PARTIAL B
Bilateral

Unilateral

MCP Metacarpophalangeal
CMC Carpometacarpal
DAR Discus articularis radiocarpalis
TMT Tarsometatarsal

MTP Metatarsophalangeal
0 Oligoarticular
P Polyarticular
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ARTICULAR CHONDROCALCINOSIS 145

Fig. 1.-Case 5. Intra-articular
and para-articular calcification
of the metacarpo phalangeal

joints.

TABLE II B
CLINICAL PARTICULARS OF 27 CASES

Case Year of Extent of Articular Family Clinical
Family No. Birth Sex Calcification Relationship Manifestations

1885 F 0 Mother of 3, 4, 5 Subclinical arthralgia (knees)

2 1901 F 0 Sister of Subclinical arthralgia (knees)

MIK 3 1908 M P Son of Arthritic episodes since 1940

4 1918 F P Daughter of Arthritic episodes since 1944

5 1920 M P Son of Arthritic episodes since 1951

6 1895 M 0 Father of 7, 8, 9 Arthralgia many years (knees)

(2) 7 1921 F P Daughter of 6 Arthritic episodes since 1947
FOR

1923 Daughter of 6 Arthritic episodes since 1952

9 1928 F P Daughter of 6 Arthritic episodes since 1957

10 1906 F 0 Cousin of 11, 12 Arthritic episodes since 954 (knees)
I 1903 F 0 Sister of 12 Arthritic episodes since 1953 (knees)

BAL 12 1906 F P Mother of 13, 14 Arthritic episodes since 1930(!)

13 1928 F P Daughter of 12 Arthritic episodes since 1954

14 1932 M P Son of 12 Arthritic episodes since 1957

15 1897 M P Father of 18 Arthritic episodes since 1952

16 1899 M 0 Brother of 15, 17 ? Arthralgia in knees

BUG 17 1915 M 0 Brother of 15, 16 ? Arthralgia in knees

lB 1932 F 0 Daughter of 15 None so far

19 1934 F P Cousin of 18 Arthritic episodes since 1957

(5) 20 1915 M P Father of 21 Arthritic episodes since 1938
POT .I_

21 1936 F 0 Daughter of 20 None so far

22 1926 F P - Arthritic episodes since 1955

23 1905 M P - Arthritic episodes since 1951

Single 24 1901 M 0 - Arthritic episodes since 1953 (knees)
Cases

25 1893 M P - Arthritic episodes since 1955

26 1896 F P - Arthritic episodes since 1958

27 1891 F [ 0 - ? Arthralgia many years (knees)
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ANNALS OF THE RHEUMATIC DISEASES

Fig. 2. -Case 5. Calcification
of the carpometacarpal. inter-
carpal, and radiocarpal joints
and of the articular disk of the
radiocarpal joint. (Technique

of direct enlargement.)

The carpometacarpal joints were affected in half the
patients. Narrow shadows in the articular cavities were

directly connected with the intra-articular calcification in
the intermetacarpal joints.

The intercarpal joints were affected in nine patients.

In nineteen patients the articular disk of the radiocarpal
joint was calcified (bilaterally in eight) and in eleven the
hyaline cartilages of this joint were affected (Fig. 2).

Signs of calcification of the cartilage of the elbow were
seen in 21 patients (bilaterally in seventeen); these are

especially clearly visible in an antero-posterior radio-
graph (Fig. 14, below).

The shoulder was affected bilaterally in eleven patients,
and unilaterally in six; a narrow dense continuous or

discontinuous band borders the head of the humerus and
fossa articularis scapulae (Fig. 3). In some patients
small para-articular shadows were also seen, presumably
localized in the joint capsule. Calcification of the
cartilage of the acromioclavicular joint was found
bilaterally in eight patients and unilaterally in two, but
was far less marked. Fig. 3.-Case 5. Calcification of the articular cartilages of the

shoulder.

We found no calcification of the temporomandibular
joints, but the sternoclavicular joint and its articular disk
were affected in nine patients, in five of these cases this
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ARTICULAR CHONDROCALCINOSIS

Fig. 4.-Case 5. Calcification of the sternoclavicular joints.

condition was symmetrical (Fig. 4).
Ten cases showed intra-articular calcification of the

sacro-iliac synchondrosis, but this was less marked than
in the peripheral joints.

The lamina interpubica of the symphysis was calcified
in 26 patients, in two of them only partly. The articular
cartilages of the hip joints were affected bilaterally in
fifteen patients (Fig. 5).

Fig. 5.-Case 5. Calcification of the symphysis pubis and of the articular cartilages of the hip.
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148 ANNALS OF THE RHEUMATIC DISEASES
Calcified menisci were found on the

knees in the majority of our patients
(marked and bilateral in 20, partly sym-
metrical in four, and unilateral in five).
The hyaline cartilage of the knee joint was
affected in 22 cases (bilaterally in seventeen)
(Fig. 6).

Less distinct calcification in the tibio-
fibular joints was observed only in three
patients.

Intra-articular calcification of the talo-
crural joints was found in nine patients,
and nine patients had calcified talocal-
caneal, calcaneocuboid, talonavicular, and
intertarsal joints (Fig. 7).

Fig. 6.- Case 5. Calcification of the articular cartilage of the femoral condyles.

.......
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ARTICULAR CHONDROCALCINOSIS

The highest frequency of articular calcification
was observed in the symphysis pubis and in the
knees (menisci), followed by the large joints of the
upper and lower extremities and then by the small
joints of the hands and feet. It is striking that this
pathological calcification appears to prefer the
fibrous cartilages. There is also a structural
difference between the calcification of the hyaline
cartilage and that of the fibrous cartilage. In the
former the contrast mineral salts are deposited in the
superficial layer orientated towards the synovial
cavity, but in the latter (i.e. in the articular disks
and menisci inside the cavities) the calcification
tends to be diffuse and more markedly granular.
The fact that some patients have many joints

affected while others have very few has led us to
distinguish a polyarticular type (more than ten

Fig. 9a-b.--Case 9. Evolution of calcification of artii

I
_ _~~

icL

joints involved) and an oligoarticular type (less than
ten joints involved).

In following-up our patients we have observed
that those in whom a few joints are affected may
later develop calcification in previously unaffected
joints, and that the early partial calcification may
become more complete (Figs 9a-b, lOa-b, and Fig.
1 la-b, overleaf), thus demonstrating the slowly
progressive and chronic character of this condition.
On the other hand we found no instance of a
spontaneous regression of the calcification.
Our radiological studies show a definite relation-

ship with age: the earlier the first signs occur the
more likely are they to become more widespread
and severe.
On the other hand, when the disease begins at

a more advanced age it affects only a few joints and

(b)

Liar cartilage of the shoulder in the course of 3 years.

__(

I
li~i.B. . . .......

Fig. lOa-b.-Case 9. Evolution of calcification of articular cartilage of the knee in the course of 3 years.
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ANNALS OF THE RHEUMATIC DISEASES

Fig. I la-b.-Case 9. Evolution of articular cartilage of elbow in the course of 3 ydars.

its progression is invariably arrested at an incom-
plete stage.
That the evolution of the calcification of the

articular cartilages is closely connected with the
development of secondary osteo-arthritic changes
can be demonstrated by x-ray examination at an
early stage of the disease. The incipient osteo-
arthritic changes appear in the weight-bearing

Fig 13.-Case 3. Calcification of the intervertebral disks of the
cervical spine.

Fig. 14.-Case 3. Calcification of the intervertebral disks of the
lumbar spine.
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ARTICULAR CHONDROCALCINOSIS 151

joints as early as from 3 to 5 years
after the onset of clinical symptoms,
and subsequently in the other calci-
fied joints according to their func-
tional exposure and the duration of
the disease (Fig. I12a-d).

in this way polyarticular osteo- (I
arthritis gradually develops, and in
its final stages the destruction of the
articular cartilages makes the radio- .".Afhn
logical appearance of calcification _l
less conspicuous. ,AIi
The calcification of the inter-

vertebral disks of the spine corre-
sponds to the calcification of the
articular cartilage, but these lesions
were seen almost exclusively in the
cervical and lumbar spine in patients
with fully-developed AC. They.
appear in the x rays as mottled (/,s
shadows covering the whole vertical
surface of the disk, not infrequently
accompanied by a denser narrow
shadow between the anterior margins
of the vertebral bodies (Figs 13
and 14, opposite). Signs of spon-
dylosis develop at a relatively early
stage, in particular at the sites of
calcification of the intervertebral
disks.

Diagnosis
This presents no difficulty when

based on the x-ray examination of
the joints. Multiple calcification of__
the articular cartilages, in particular
of the large joints, is a patho-
gnomonic feature of AC.

In differential diagnosis an arth- _Ri
ritic episode of AC may be easily
mistaken for an attack of rheu-
matic fever. However, a prodromal
streptococcal infection is lacking,
the arthritis is not migratory, and re 00.

there are no signs of active carditis.
On the other hand, the results of
laboratory tests in an acute phase
of AC are similar to those in rheu-
matic fever, with the exception
that streptococcal antibodies are
missing.
The differentiation of AC from Fig. 12.-Evolution of osteo-arthritic changes in the knee.

rheumatoid arthritis presents no (a) Case 22 after 5 years;
difficulty, and the differentiation (b) Case 23 after 7 years;difficulty, (c) Case 7 after 15 years;
from atypical forms, especially palmn- (d) Case 12 after 31 years.
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ANNALS OF THE RHEUMATIC DISEASES
dromic rheumatism and gout, may be reliably
determined radiologically.

Limitation of movement of the spine may lead
to a suspicion of ankylosing spondylitis, but in
AC the spinal x rays show no signs of inflammation.
The calcification of the intervertebral disks may
cause the spinal x rays to resemble the appearances
of ochronotic arthropathy, but in AC the typical
pigmentation and homogentisuria are lacking, and
the joint x rays will prove the correct diagnosis.

Special attention should be paid to isolated
calcifications of the menisci, which in some cases
represent the initial symptoms of AC; the main
decisive criteria will be the subsequent finding of
calcified cartilages in other joints, or eventually the
occurrence of articular calcification in other mem-
bers of the same family.

Therapy

This can be only symptomatic in the present stage.
Phenylbutazone, in a dosage ranging from 200 to

400 mg. daily, has proved to be effective; it shortens
substantially the duration of the arthritic episode
compared with that in patients treated only by
rest in bed. The systemic administration of
corticosteroids is effective but shows no advantage
over phenylbutazone, and prolonged administration
does not affect the degree of cartilage calcification.
Local intra-articular corticosteroids proved to be
useful in cases of persistent active arthritis of the
knee joints. Articular and vertebral pain was
regularly fully relieved by salicylates alone.

Prognosis
This is relatively favourable. Even after many

years the condition does not cause such deformities
as are seen in rheumatoid arthritis. However, the
articular pain during the acute episodes and osteo-
arthritic and vertebral pain in the later stages are
a constant source of distress. The disease may be
characterized as a chronic articular disease which
does not shorten life, but imposes the handicap of
lifelong distressing symptoms.
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