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episode of gout, four aged 18, three aged 19, two
females aged 15, and one female aged 18. Gairdner
(1849) discussed the case of a girl aged 11 at the time
of her first attack. There was a positive family
history of gout. The patient herself ‘died at an early
age after much distressing sickness from chorea and
hysteria’. Garrod (1876) described two males aged
9 and 16 at the time of the first attack, and two
females, both aged 7. Duckworth (1889) mentioned
the case of a male aged 50 who suffered his first
attack at the age of 11.

References in the 20th century, describing males,
with the patient’s age at onset of gout in square
brackets, include: Mayer von Schopf (1930) [5 wks];
Berk (1948) [11]; Flinchum and Powers (1951) [15];
Hartleib (1954) [18]; Cameron (1955) [12]; Combined
Staff Clinical Conference of the National Institutes
of Health (1957) [16]; Davison (1958) [15]; Decker
and Vandeman (1962) [16]; Talbott (1964) [6]. Single
case reports of females are: Still (1924) a girl of 12
years who suffered her first attack of gout at the age
of 3% years; Claiborne (1940) [14]; Rauch (1950) a
23-year-old female who developed gout in the hands
at the age of 3} years; Recht (1954) a 27-year-old
woman who had suffered acute gout from the age
of 5; Coodley (1958) [11].

Multiple case reports include those of Bernstein
(1947)—two males aged 14 and 16, and two females
aged 12 and 16; Cohen (1948)—two negro brothers
both aged 12 at onset; Duncan and Dixon (1960)—
two brothers aged 14 and 15; Rosenthal, Gaballah,
and Rafelson (1961)—two males aged 2 mths and
15 yrs. In Table II the number of cases, age at onset,
and sex are summarized and grouped in decades.

Present investigations

Case 1, a 37-year-old part-Maori woman, first presented
in July, 1966, with a history of recurrent acute gout since
the age of 8 years. The first metatarsophalangeal joints
had been solely affected until 1 year previously when the
ankles had become involved. Initially attacks had been
spaced years apart but recently the incidence had been
monthly. Early and subsequent attacks were typical of
acute gout, arising spontaneously overnight, with redness,
swelling, pain, and marked tenderness of the affected
joint, responding to colchicine and settling completely
between episodes. She was normotensive.

Family history

The patient’s family history is unusual. Her parents are
half-siblings. Her sole grandfather, aged 100, had had
nine wives. Two of his children of different mothers
married each other, not knowing initially of their close
relationship (Fig. 1). Offspring of this union total four,
one of whom is the patient. There is no family history of
gout.
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FIG. 1. Family tree of Case 1.

Laboratory investigations

Serum urate 8:0 and 7-5 mg./100 ml. (normal up to
6-5 mg./100 ml. for women); erythrocyte sedimentation
rate 29 and 4 mm./1 hr (Wintrobe); Hb 9-9 and 11-5
g./100 ml.; rheumatoid factor negative (latex fixation);
serumsodium 142 mEq./1.; serum potassium 4-3 mEq./1.;
serum chloride 108 mEq./1.; urea 59 and 42 mg./100 ml.;
creatinine clearance 57 ml./min.; 24-hour proteinuria
427 mg.; uric acid clearance 4-6 ml./min.

Pyelography showed kidneys measuring 12 cm. in
their long axes, with some irregularity of outline of the
lower pole on the right.

Radiography of the feet outlined cystic changes in the
heads of both first metatarsals (Fig. 2, opposite).

On renal biopsy periglomerular fibrosis was defined
with dilatation of tubules and collecting ducts, thickening
of arterial walls, and interstitial infiltration with lympho-
cytes and plasma cells. The histology suggested chronic
pyelonephritis.

Treatment
Treatment with probenecid was instituted.

TableXI Summary of the literature survey of ‘primary’ juvenile gout, illustrating numbers of cases, sex, and age

at onset of gout

Decade First

Number of cases

Age(yrs) 0 1 2 3 4 56 7 8 9
Male 2000001011 5

Female 0002010200 5

Total

Second

Number of cases

10 11 12 13 14 15 16 17 18 19
0 2 4 0 2 4 5 1 5 3 26
0 2 1 0 1 2 1 0 1 O 8

Total
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l-'lG 2. Radiographs of first metatarsal joints of Case 1.

Laboratory findings 2 months later
Serum urate 5-4 mg./100 ml.; erythrocyte sedimentation
rate 24 mm./1 hr (Wintrobe); Hb 11-9 g./100 ml.; urea
36 mg./100 ml.; creatinine clearance 76 ml./min.;
24-hour proteinuria 312 mg.; uric acid clearance 7-1
ml./min.

4-hrly urinary pH over a 24-hr period revealed an
absence of diurnal rhythm, the pH varying between 5-1
and 5-25.

Case 2, a female adolescent of European-Lebanese
extraction, was first investigated in December, 1966, at
the age of 15. When aged 13 years she suffered her first
attack of acute arthritis of the first metatarsophalangeal
joint. She gave a classical history of severe pain in the
affected joint overnight, marked tenderness even to the
lightest touch, and inability to bear weight on the affected
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foot. One attack was observed in hospital, the joint being
swollen and very tender, with the overlying skin warm,
reddened, and dry. Approximately seven acute episodes
had occurred over a 14-month period culminating in her
first admission to hospital in December, 1966. Without
treatment each attack had lasted 1 to 2 weeks, but
response to phenylbutazone was prompt, symptoms
subsiding in 1 to 3 days.

Family history

There was a positive family history of gout affecting two
male first cousins on the maternal side (Fig. 3). The
mother’s serum urate was 4-6 mg./100 ml., with a blood
urea of 41 mg./100 ml. The father’s serum urate was
68 mg./100 ml. (normal up to 7-5 mg./100 ml. for men),
his blood urea being 30 mg./100 ml. There was no history
of gout amongst the father’s six siblings, and, as all were
Roman Catholic priests or nuns, they had no issue. The
serum urate of two of the patient’s brothers and a
sister was 7-4, 6-0, and 5-3 mg./100 ml. respectively, and
their blood urea 21, 29, and 24 mg./100 ml. respectively.
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FIG. 3. §Family tree of Case 2.

Laboratory investigations
Serum urate 10 -8 mg./100 ml., blood urea 83 mg./100 ml.,
creatinine clearance 22 and 33 ml./min.

Serial results of renal function tests showed relatively
little significant change (Table III).

On renal biopsy an inadequate sample was obtained.
This showed a patchy interstitial infiltrate consisting

Table I  Serial investigational data from Case 2. Intervening serum uric acid levels were, in general, within the

normal range
Date Dec., 1966 Feb., 1967 Sept., 1967 May, 1968 May, 1969 Feb., 1970 May, 1970
Serum uric acid (mg./100ml.) 10-8 7-7 62 4-6 9-0 5:6 12-6
Serum urea (mg./100 ml.) 82 98 123 101 114 86
Uric acid clearance (ml./min.) 1-4 1-2 1-56 2-6
Creatinine clearance ’

(ml./min.) 33 52 44
24-hour proteinuria (mg.) 300 400 750 860
Urinary pH 5-5 50 5-0 55
Significant urinary colony

counts coliforms  nil nil nil
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mainly of lymphocytes and occasional plasma cells with
some periglomerular fibrosis.

Drip-infusion pyelography did not reveal any definite
abnormality of the urinary collecting system, and no
reflux was deomonstrated on micturating cystourethro-
graphy. The urinary amino acids were normal, and the
urine protein fractions similar to those in the serum.

Progress

Treatment with allopurinol was initiated in December,
1966, and has been continued to date. On the whole,
satisfactory control of the hyperuricaemia has been
maintained, although some increase in dosage has been
necessary, and the patient has at times been unreliable
with drug taking.

Discussion

Inevitably there was some lack of precision in early
accounts. The clinical criteria for the diagnosis of
acute gout were ill-defined, and the physicians of the
day had no ancillary aids. Even today misdiagnosis
of gout is all too frequent owing, at least in part, to
undue reliance on investigational results with too
little attention to clinical features. Garrod (1876),
recognizing the problem of misdiagnosis of gout,
wrote (p. 213): ‘... instances are related in which
gout is said to have occurred in very young children,
but I am of opinion that in many of these cases
considerable doubt may te entertained as to the
correctness of the diagnosis, for in young subjects
other joint affections, such as rheumatism, and more
especially rheumatoid arthritis, may readily be
mistaken for gout.” Sixty years before Garrod,
Scudamore (1816) had discussed the same problem,
and wrote of the rarity of juvenile gout: ‘The
exemption of youth from the gout is a striking
character of the disease. I am persuaded that the
commonly-asserted cases, which represent the
existence of the gout in early youth, are really
examples of rheumatism. Some gouty persons have
given me confident assurances that their first fit
took place at fifteen; and one gentleman declares,
at seven years of age. [ am sceptical as to the accuracy
of thkese statements, although I will not deny the
probability of an exception to the general rule, in
the occurrence of the gout between the fifteenth and
twentieth year; but at an earlier period it would te
a singular phenomenon.” In a later edition of his
monograph Scudamore (1823) does in fact describe
two cases, both male, cccurring before the age of 15.

Morgagni (1769), quoting Brasavolus, briefly refers
to ‘. .. two illustrious young men of fifteen years of
age, who began to labour under the gout ...’ and
Gairdner (1849) mentions two ‘young girls’ with
gout. Spanopoulos (1960) refers toa case described by
Trousseau in a child of 6. In view of the inexactitude

of these references it seems wise to regard them with
caution. An account by Claiborne (1940) of a 17-
year-old girl with intermittent arthritis of the right
knee for 3 years leaves considerable doubt concerning
the diagnosis, although the case has been included
in the foregoing literature survey.

The sex incidence is of interest. In a series of 116
cases of gout, none below the age of 20, Williamson
(1920) found less than 1 per cent. to be female.
Brachner-Mortensen (1941), amongst 100 gouty
patients, two of whom were below the age of 21,
records a female incidence of 3 per cent. McCracken,
Owen, and Pratt (1946), in a further series of 100
cases of gout, one being less than 20 years of age (19),
found nine women with gout. They quoted reports
in the then recent literature totalling 1,484 cases,
where the female incidence was 6-6 per cent. Kuzell,
Schaffarzick, Naugler, Koets, Mankle, Brown, and
Champlin (1955), on the other hand, descrited a
series of 520 patients, 26 per cent. of whom were
female. This seems to te an unusually high incicence,
but only 9 per cent. of the females (12 cases) were
below the age of 40 years.

The literature of juvenile gout, however, discloses
a male : female ratio in the first decade of 5 : 5, or
5 : 6 when Case 1 of the present report is included.
Assessment of the incidence in the second decade is
complicated by insufficient information in 22 cases.
If these are excluded, the male : female ratio is
26 : 8, or 26 :9 including Case 2 of this report.
This proportion of females—55 per cent. in the first
decade and 26 per cent. in the seccnd decade—is
thus much higher than the incidence found in adult
series, even including that of Kuzell and others
(1955) if allowance is made for age.

We have learnt much from the elucidation of the
Lesch-Nyhan syndrcme and Seegmiller’s work
tracing the enzyme defect. Here is an example of a
specific enzyme deficit, sex-linked to the male,
resulting in over-producticn of uric acid. It is
tempting to spcculate on the possitility of further
enzyme defects withcut sex-linkage to explain the
equal sex incidence in the first decacde, and the
relatively large proportion of females in tke second
decade whken compared with the incidence fcund in
adults.

A number of gouty children have developed rcnal
disease at an early stage, and may already be
azotaemic when first seen (Duncan and Dixon, 1960;
Davison, 1958), including Case 2 of this report. The
possibility of the renal disease teing respcnsible for
the hyperuricaemia should be considered, but
alternatively these children could be suffering from
gouty nephropathy or a congenital defect of renal
function including urate retention. The uric acid
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clearance in Case 2 is consistent with both the first
and the last hypothesis.

A strong family history of gout is common in
juvenile cases, many authors recording a series of
affected relatives (Gairdner, 1849; Garrod, 1876;
Still, 1924; Bernstein, 1947; Coodley, 1958;
Rosenthal and others, 1961). Morgagni (1769) wrote:
‘I myself have seen little children, who were seized
with severe pains of the joints, and greatly disordered
thereby, before they had well got out of their infant
state: and have at the same time known that their
father, grandfather, and greatgrandfather had been
subject to the gout.” Furthermore, it is not unusual
to find the family history positive on both sides.
Three of the four patients reported by Garrod (1876)
come into this category. The patient of Rosenthal
and others (1961), a 19-month-old boy, had been
hyperuricaemic and uraemic from the age of 2
months, although actual gout is not mentioned.
The father was hyperuricaemic, thc maternal grand-
mother had gout, and a 15-year-old half-brother by
another father had hyperuricaemia, joint disease,
and urinary calculi. Three sons and one daughter of
the family described by Duncan and Dixon (1960)
developed gout (personal communication), the
remaining daughter having died of renal disease.
Both parents were hyperuricaemic though not gouty.
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