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Frequency of chondrocalcinosis of the knees and
avascular necrosis of the femoral heads in gout:
a controlled study
A. STOCKMAN, L. G. DARLINGTON, AND J. T. SCOTT

From the Charing Cross Hospital and Kennedy Institute of Rheumatology, London

SUMMARY An association between urate gout and chondrocalcinosis has been suggested in several
studies, but the situation remains ill-defined because of lack of appropriate controls, small numbers
of patients studied, or retrospective investigation. An association has also been claimed between
gout and avascular necrosis of the femoral head. 138 patients with gout and 142 non-gouty control
subjects were carefully matched for age and x-rays were taken of the knees and pelvis. Chondro-
calcinosis of the knees was detected in 8 patients with gout (5.8 %), no cases being found in the
control group. The difference is significant (P<0 '025). Deposits were linear or irregular. Six of the
8 patients gave a history of acute synovitis of the knees; fluid had been aspirated in 2 of them, urate
crystals being found in one and no crystals in the other. Six of the 8 patients showed evidence of
chondrocalcinosis elsewhere. No association was apparent between chondrocalcinosis and the
presence of tophaceous deposits or renal impairment, though the duration of gout appeared to be
longer in the patients with chondrocalcinosis than in the other gout patients and osteoarthrosis of
the knees commoner. There was no evidence of other metabolic disorders commonly associated
with chondrocalcinosis. No cases of avascular necrosis of the femoral head were found.

Despite considerable research into chondrocalcino-
sis in recent years its pathogenesis remains obscure.
An association has been reported with various
metabolic disorders such as hyperparathyroidism
(McCarty, 1972), haemochromatosis (Dymock et al.,
1970), and gout (Dodds and Steinbach, 1966). The
association between gout and chondrocalcinosis
remains ill defined because of the lack of appro-
priate controls, small numbers of patients, or
retrospective study (Dodds and Steinbach, 1966;
Good and Rapp, 1967).

In studying 65 patients with 'idiopathic' avascular
necrosis of femoral heads McCollum et al. (1967)
found 13 patients with gout, urate crystals being
demonstrated in synovial membrane from the hip in
6 of them. Serre et al. (1963) studied hips in 150
patients with gout and found 3 with non-traumatic
avascular necrosis of the femoral head. In contrast
Rotes Querol and Muno Gomez (1965) found no
cases of avascular necrosis in 370 patients with
gout.
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To obtain further information on these points
we have conducted a radiological survey of a group
of patients with gout and a group of non-gouty
control subjects.

Patients and methods

136 male and 2 female patients with gout and 142
male non-gouty controls were studied. The gout
patients were drawn without selection from the
Charing Cross Hospital Gout Clinic. All of them
had been diagnosed as gout by acceptable clinical
criteria: all were hyperuricaemic (or had been
before treatment was begun) and had experienced
acute episodes of arthritis which had taken the form
of typical podagra in 110 of them. Twenty-three had
tophi, and urate crystals had been identified from
synovial fluid in seven.
The controls were volunteers, carefully matched

for age, who were also attending Charing Cross
Hospital. There were 130 outpatients, 40 of whom
were having radiotherapy for malignant skin lesions
and 90 of whom were attending a fracture clinic for
treatment of traumatic fractures and abrasions.
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Twelve inpatients with acute medical conditions

made up the rest of the control group. These control

subjects were questioned as to a history of gouty

arthritis; only of them gave such a history; x-rays

were normal.

To detect chondrocalcinosis and avascular nec-

rosis standard anteroposterior ifilms of the knees and

pelvis were taken, radiographs of the knees alone

being expected to detect 89-99%. of patients with

articular chondrocalcinosis (Eliman and Levin,

1975; Resnick et al., 1977). The films from both

groups were mixed and read 'blind' by all 3 authors.

They were also graded for severity of osteoarthrosis

(Keligren and Lawrence, 1957).

Plasma uric acid was estimated an enzymatic
method in all of the subjects. In those in whom

chondrocalcinosis was found serum calcium, phos-

Table 1 Details ofgout and control patients
Gout Control Signi.ficance

Number 138 142
Age (year) 55-2+12-9 54-9±13-4 NS
Plasma uric acid

pmolIl *551.0+83.8 320+85.2 P<0.0001
Number with osteo-
arthrosis of the
knee grade >2 14 10 NS
Number with osteo-
arthrosis of the
hips grade >2 9 10 NS
Chondrocalcinosis
of the knees 8 0 P<0-025
Avascular necrosis of
femoral head 0 0 NS

* Pretreatment level.

phate, alkaline phosphatase, and iron were esti-

mated, and the wrists were x-rayed.

Results

Details of the gouty and the control groups are

shown in Table 1. Attention is drawn to the very

close age matching of the 2 groups, together with

the fact that there was no significant difference in the

prevalence of osteoarthrosis.

Chondrocalcinosis of the knees was detected in 8

patients with gout, a prevalence of 5 -8 %. No cases

were found in the control group. This difference is

significant (P<O0 25, x2 test with Yates's correction;

P<O-O1, Fisher's exact probability test).

Table 2 shows further details of the 8 gout patients
with chondrocalcinosis of the knees. Six of them

gave a history of symptoms involving the knees,

mainly in the form of acute synovitis, sometimes

recurrent. In only 2 of them, however, had the oppor-

tunity arisen of aspiring synovial fluid, urate crys-

tals being found in one and no crystals in the other.

Thus the cause of the synovitis in the knees (urate
or pyrophosphate) in most ofthemremainsunknown,

though there is little doubt that all had urate gout

involving other joints.

In 5 of the 8 patients the deposits in the knee joints

appeared linear on radiological examination (Fig. 1)

and involved both knees in 4 of them. One other

patient showed both linear and irregular deposits,
and the other 2 patients showed irregular deposits

only (Fig. 2). In all of them the appearance of

Table 2 Details of 8 gout patients with chondrocalcinosis of knees
Patient Sex Age Duration of Criteria for Family Pretreatment Pretreatment Crystals Tophi History of

gout (years) diagnosis of history of serum uric urinary uric knee symptoms
gout gout acid ,imol/l acid mmol/24 h

1 M 67 50 Hyperuricaemia - 564 3.-36 Sought, - Effusion knee
Podagra not found
KCidney stones

2 M 65 20 Hyperuricaemia - 540 -- -
Podagra

3 M 64 27 Hyperuricaem:ia + 594 2.86 + -
Tophus
Podagra

4 M 68 24 Hyperuricaemia - 534 2.48 - Effusion
Podagra both knees

5 F* 52 4 Hyperuricaenmia - 504 3.68 - Effusion knee
Podagra

6 M 57 7 Hyperuricaemia + 576 3.67 Urate on - Effusion knee
Urate crystals 2 occasions
Podagra

7 M 42 16 Hyperuricaemia - 630 3.78 ++ Effusions both
Podagra knees
Cophi

8 M* 74 16 Hyperuricaemia - 546 1.90 - Pain knee,no
Podagra swelling

West Indian.
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= .. .i:.... .. ....;;,...
*

Fig. I Linear calcification (case 1)

Fig. 2 Irregular calcification (case 7)

Osteo- Chandrocalcinosis of knee Chondrocalcinosis Creatinine Serum Serum Alkaline Fe Other
arth- clearance calcium phosphate phospha- (jmol/l) illnesses
rosis Right Left Wrists Pubic Hip (ml/min) (mmol/l) (mmol/l) tase
of knee Lateral Medial AMledial Lateral symphy- (K=A units)
grade) - sis

2 Linear Linear 0 Linear 0 + + 80 2-46 0-8 12 28 Nil

1 0 0 Linear 0 0 + 0 95 2*44 1.0 11 15 Nil

O Linear Linear Linear 0 + 0 0 Plasma 2-45 1.1 9 17 Interstitial
creatinine Nephritis
165 sLmol/l Hypertension

Duodenal ulcer
2 Linear Linear 0 Linear + 0 + 84 2.45 - 5 33 Left below

knee amputat-
ion 1968

1 Linear Linear 0 Linear 0 + + 110 2-53 1.3 9 25 Acute renal
failure 1974
Sickle cell trait

2 Irreg- Irreg- 0 Linear + 0 0 94 2.45 0.8 9 12 Nil
ular ular

2 0 0 Irreg- Irreg- 0 0 0 110 2.46 1.2 9 18 Hypertension
ular ular

1 Irreg- 0 0 0 0 0 0 56 2.62 0.9 - 20 Nil
ular
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Table 3 Comparison of2 groups ofpatients with gout
Number Age (years) Duration of Osteoarthrosis Tophi Renal impairment

gout (years) of the knees
grade 2 Creatinine clearance

<60 ml/min
Creatinine >140 1tmol/l

Gout without
chondrocalcinosis 130 54-7+13.0 12-9±9*8 10 21 11
Gout with chondro-
calcinosis 8 61-1+10-3 20-5±14-2 4 2 2
Significance NS P<0-05 P<0-02 NS NS

calcification, though definite, tended to be rather
faint. Evidence of chondrocalcinosis in the sym-
physis pubis or hips was seen in 4 of the patients
all of them with linear deposits in the knees. Three
patients showed radiological evidence of calcium
deposition in the wrists, mainly in relation to the
triangular ligament. Six of the 8 patients thus showed
evidence of chrondrocalcinosis in sites additional
to the knees.
Tophaceous deposits were present in two of the

8 patients and were not extensive.
Urinary urate on a low-purine diet was normal

or only slightly raised in all of the patients. Some
evidence of renal functional impairment (creatinine
clearance less than 60 ml/min or plasma creatinine
>140 ,tmol/l) was present in two of the 8 patients,
although 1 other (a woman with sickle cell trait)
had had an episode of acute renal failure previously.
There was no evidence of other metabolic disorders
commonly associated with chondrocalcinosis.
Comparison of the patients with chondro-

calcinosis with the rest of the gout patients (Table 3)
shows no significant difference in age, prevalence
of tophi, or prevalence of renal impairment. The
duration of gout appeared to be longer in the
patients with chondrocalcinosis, and osteoarthrosis
of the knees was relatively more common.
No cases of avascular necrosis of the femoral

head were found in any of the gout patients or
control subjects.

Discussion

These results appear to confirm some form of asso-
ciation between gout and chondrocalcinosis (Dodds
and Steinbach, 1966; Alarcon-Segovia and Garza,
1969; Martel et al., 1970). The prevalence of chon-
drocalcinosis in the gouty population-5 *8 %-is
close to that of 5% reported by Good and Rapp
(1967) in 43 patients with gout of the same mean
age. That study also included patients with rheu-
matoid arthritis, 8% of whom showed chondro-
calcinosis, and it was concludedYthat the prevalence
in both conditions was no higher than might be
expected by chance alone. However Dodds and

Steinbach (1966), in an uncontrolled study, reported
a considerably higher prevalence of chondro-
calcinosis (32%) in 31 patients with gout: the deposits
were faint, and linear and punctate calcifications
were not detected.

Perhaps rather surprisingly, no cases of chondro-
calcinosis were found in 142 age-matched controls.
The reported prevalence in older subjects ranges
from 2 2 to 27 6% (McCarty, 1976). The frequency
of chondrocalcinosis increases with age (Bocher et
al., 1965; Ellman and Levin, 1975; Nuki et al.,
1978). Special radiographic techniques will detect
early and subtle calcification which would be missed
on standard radiographs (Parlee et al., 1967; Genant,
1976).
The mean age of the 142 control subjects-

54 9 ± 13*4 years-was lower than that of the
elderly subjects, in whom relatively high prevalences
of chondrocalcinosis have been reported, and this
difference probably accounts for the lack of calci-
fication in these subjects. Since only routine radio-
graphs were used, early calcification may have been
missed, but this of course applied also to the gout
patients. There is certainly no reason to believe that
selection of controls was unrepresentative of the
population as a whole.
The cause of episodes of acute synovitis of the

knee which had occurred in 6 of the 8 patients with
gout and chondrocalcinosis remains largely un-
known, since joint fluid had been examined in only 2
of them, urate crystals being found in one and no
crystals in the other. The linear pattern of calci-
fication seen in 6 patients is strongly suggestive of
calcium pyrophosphate deposition (McCarty et al.,
1966). The irregular pattern of calcification seen in
3 patients could well be due to other types of
calcium deposits (Dieppe et al., 1976). Calcification
was not restricted to the knee joint, being found
elsewhere (hips,'pubic symphysis, and wrists) in 6 of
the 8 patients.
There was no overall difference in the prevalence

ofradiological osteoarthrosis between the gouty and
control groups, but most of the patients with chon-
drocalcinosis showed evidence of osteoarthrosis of
the knees. This may have been secondary to
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chondrocalcinosis (Hamilton, 1976; Zitnan and Sitaj,
1976; Resnick et al., 1977). An association with
tophaceous deposition and renal impairment,
claimed by other investigators (Dodds and Stein-
bach, 1966; Alarcon-Segovia and Garza, 1969) is not
supported by the present study. Nor has any
evidence been found of an association with other
metabolic disorders.

It thus appears likely that there is some association
between calcium pyrophosphate deposition and
urate gouty arthritis. The nature of this association
remains obscure, but it suggests some underlying
common predisposition to crystal deposition in
connective tissue (Reginato et al., 1974; Bjelle, 1972;
Katz, 1975); or perhaps urate crystals may act as
nucleating substances leading to deposition of
pyrophosphate or apatite.
The failure to detect evidence of avascular nec-

rosis of the femoral head in any of the gout patients
(together with the fact that we have never to our
knowledge encountered such an association in a
larger experience of several hundred patients with
gout) is at variance with the findings of Serre et al.
(1963), and probably reflects the heterogeneity of
hyperuricaemia and gout in different populations
and communities, with different influences of such
factors as, for example, hyperlipidaemia and alcohol,
which may perhaps predispose to osteonecrosis.
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