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Considering the group of 41 men as a whole, only
18 (44%) had no objective evidence of any organic
disease. In the remainder there was evidence of ab-
normal pulmonary function and/or the presence of
established lung disease or heart disease. The implica-
tions of the finding of a high rate of organic disease in
men in this income group between the ages of 50 and
60 are discussed. -
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Rheumatoid Disease in Children
CARROLL A. LAURIN, M.D. and J. C. FAVREAU, M.D.,* Montreal

.HE term "Still's disease", as an eponym for in-
--fantile rheumatoid arthritis, is inaccurate and
misleading. It is inaccurate, because it ignores the
contribution of Cornil,20 who described the condi-
tion 10 years previously, in 1864. The name is also
misleading since it implies that rheumatoid arth-
ritis in children is usually associated with exten-
sive visceral lesions and a bad prognosis. In this
respect, it would be more precise to compare Still's
disease with Felty's disease,3' since the two epo-
nyms describe, respectively, unusually severe vari-
eties of infantile and adult rheumatoid arthritis.
However, such severe varieties are the exception
and not the rule. It is now well accepted that in-
fantile rheumatoid arthritis frequently has a favour-
able prognosis and that, indeed, it is only rarely
associated with such widespread lesions as pen-
carditis, splenomegaly and hepatomegaly.50

TABLE 1.-COMPARISON OF ADULT AND JUVENILE RHEUMA-

TOID ARTHRITIS

More common in chil4ren More common in adul.t,s

Acute onset Morning stiffness
Systemic manifestations Joint pain
Rash Subcutaneous nodules
Large joint involvement Centripedal joint involvement
Intermittent course Long periods of activity

Although there are noteworthy points of distinc-
tion between infantile and adult rheumatoid arth-
ritis (Table I), the differences are minor, and are
due to the differences in the hosts rather than in
the disease;45 indeed, the pathological process and

*Department of Orthopedic Surgery, St. Justine Hospital,
Montreal.

ABSTRACT

Data relative to 102 patients seen between
1940 and 1960 with infantile rheumatoid
arthritis were analyzed. The systemic nature
of the disease and variable early clinical pic-
ture make early diagnosis very difficult.
Only 20% had articular symptoms at the on-
set. The youngest was aged 6 months and
there was a greater incidence of onset in the
first two years of life. Particular attention
was paid to the site of original joint involve-
ment as compared with the subsequent final
joint pathology. Spindle fingers or swollen
proximal interphalangeal joints appear late
in the disease but are usually diagnostic of
infantile rheumatoid arthritis. Diagnosis is
essentially a clinical one; laboratory tests
are of little diagnostic value* Prognosis is
related to the age of onset, on institution of
therapy, and systemic manifestations. Of
these patients 50% were functionally normal
at the time of follow-up, 25% had mild
residual disability and 25% were severely
crippled.

the sex incidence of rheumatoid arthritis are essen-
tially unchanged from infancy to senility. The im-
mediate purpose of the clinical investigation de-
scribed in this report was to darify the natural his-
tory of rheumatoid arthritis in children. The analy-
sis of the infantile form of the disease and the
observation of the development of joint deform-
ities in early life would automatically improve our



Excluded from report
Fig. 2.-Distribution of patients: 45 cases of juvenile rheu-

matoid arthritis.

AGE OF ONSET

Larger series4' usually reveal an equal incidence
of onset before and after seven years of age.25 Our
series (Fig. 3) illustrates the constant higher inci-
dence of onset in the first two years of life;33 the
youngest patient was two months of age. The age
distribution demonstrates, once more, that rheuma-
toid arthritis belongs to no specific age
groups;7' . 48, 52 indeed, the proportion of new
cases is almost the same throughout life, with a
slightly higher incidence in women between the
ages of 50 and 55, and a slightly lower incidence in
children.

PRECIPITATING FACTORS

Precipitating factors were sedulously sought and
were recorded only when parents were very definite
concerning their occurrence (Table II). It is our

TABLE 11.-PRECIPITATING FACTORS IN 45 CHILDREN WITH
RHEUMATOID ARTHRITIS
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CLINICAL P1cTuIu.
No clinical picture is totally characteristic of

rheumatoid arthritis in children;21' 27 an almost end-
less variety of clinical manifestations is possible.34
In some instances the early clinical manifestations
are exclusively systemic, with a particularly abrupt
onset and a complete absence of joint signs for
many months. The latter type of clinical picture
has been labelled the infantile type of juvenile
rheumatoid arthritis (Table III). There is also an
adult type with a more insidious onset and obvious
joint signs; and a third, or mixed type. Generally
speaking, the infantile form is more common in the
early years of life, while the adult and mixed forms
have a better prognosis and are more frequent in
the pre-school child.

TABLE 111.-TYPEs OF JUVENILE RHEUMATOID DISEASE

Average age
Infantile at onset

(Acute onset, systemic signs) 12 years
Adult

(Insidious onset, local joint signs).... 40%.3l 2 years
Mixed

(Articular signs, mild systemic signs).. 40%-4 12 years

SYSTEMIC MANIFESTATIONS

The basic lesion of rheumatoid arthritis is in the
collagen of the connective tissue; subsequently, al-
most every system may become involved. The dis-
tribution and the severity of non-articular signs and
symptoms attest most eloquently to the systemic
nature of rheumatoid arthritis (Table IV). In this
respect it would be more precise to speak of rheu-
matoid disease rather than rheumatoid arthritis.
The diagnosis "fever of unknown etiology" is a

relatively common first diagnosis. An elevated tem-
perature is often the most dominant early clinical
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Fig. 4.-Crippling variety of infantile rheumatoid disease; complete invalidism with fixed
deformities, a "bird jaw" and gross muscle atrophy. An early age of onset and systemic
involvement had indicated a bad prognosis.

Three patients had eye lesions; one of these
had a unilateral lesion that progressed to complete
blindness. Their joint deformities were most dis-
abling, illustrating once more the association be-
tween systemic manifestations and a poor prog-
nosis (Fig. 4; Table X, column 2).

It is important to appreciate that the gross
muscle atrophy commonly observed in some pa-
tients (Fig. 4) is not the atrophy of disuse. The
pathological process extends far beyond the articu-
lations and the connective tissue of muscles and
peripheral nerves; it also affects the central nervous
system directly, as suggested by cerebrospinal fluid
changes4 It is interesting to note that the aberra-
tions in cerebrospinal fluid cell count and cerebro-
spinal protein do not parallel serological altera-
tions, nor are they closely related to the duration
or the severity of the arthritis.

JOINT MANIFESTATIONS

Joint involvement is must variable.76 At the time
of onset, 2W c of our patients had no articular signs

Fig. 5.-Mode of onset. Incidence of articular involvement.

whatsoever (Fig. 5); the first clinical sign of the
disease were articular in only 80¶4 of patients.

Onset Foil ow- up
Fig. 6.-Incidence of monarticular involvement. At onset. At interview.
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SITE OF ORIGINAL JOINT INVOLVEMENT
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Figs. 7a and 7b.-Incidence of joint involvement: (a) at onset; (b) at time of interview.

Among this latter group, joint involvement was
monarticular in 38% of patients at the time of onset
(Fig. 6); at the time of interview, however, mon-
articular signs were noted in only 12%. Such a
monarticular distribution had persisted in the latter
cases for an average of 3½ years. In the majority of
cases, however, polyarticular signs develop within
a few months. Similarly, the incidence of sym-
metrical joint involvement71 decreases with time,

being noted in only 50% of patients at the time of
examination (Fig. 6). Characteristically, the
centripedal migration of joint involvement com-
monly observed in adults was not noted in these
children.

ORDER OF JOINT INvOLvEMENT

The sequence or order of joint involvement was
carefully noted (Fig. 7a). The commonest site of



hands were rarely the site of original joint in-
volvement, but they were commonly affected in
well-established cases.1' The first joints involved
were usually the metacarpophalangeal joints, more
frequently in the index finger. Although swollen
proximal interphalangeal joints or spindle fingers
(Fig. 8) appear after metacarpophalangeal in-
volvement, they are none the less a most useful
diagnostic sign, since they are found in no other

TABLE V.-GROWTH DISTURBANCES
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Fig. ba

GROWTH DISTURBANCES
Growth disturbances were not uncommon (Table

V) 2 44 Dwarfism is usually most marked in the
extremities and is usually associated with a severe
form of arthritis and obvious systemic involvement.
The decrease in height is frequently accentuated
by hip and knee flexion deformities.

Local growth disturbances are more common
than generalized ones, although they are sometimes
less obvious. Local hyperemia and hypervascularity
can, on rare occasions, stimulate an epiphyseal
plate, or hasten the ossification of epiphyseal
centres; this is particularly well seen (Fig. 9) in
unilateral wrist lesions.

Fig. lOb
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Fig. lOc
Figs. lOa, lOb and lOc.-Local growth disturbances secondary to invasion of epiphyseal

plates: (a) Distorted articular surfaces; (b) local shortening or bradydactylia of ring finger;
(c) "bird jaw".

More commonly, however, the rheumatoid pro-
cess invades the epiphysis and later the epiphyseal
plate, destroying it completely or partially. Clini-
cally, this leads to distorted articular surfaces
(Fig. lOa) or local shortening. The two common
sites of local shortening are the fingers and jaw.
Bradydactylia (Fig. lOb) is the most common

type of local growth disturbance and is usually
noted in the ring and little fingers. A "bird jaw"
(Vogelgesicht) is not uncommon in severe forms
of juvenile arthritis (Fig. lOc). This deformity is
progressive; it is secondary to temporomandibular
joint involvement and invasion of the condyles
which normally provide the forward and down-

Fig. ha
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Fiq. 1 11)
Figs. ha and llb.-Interesting radiological changes associated with severe forms of

infantile rheumatoid arthritis: (a) cystic type of osteoporosis; (b) subperiosteal new bone-
note phalanges.

teeth; there may even be encroachement of the
pharyngeal space in more severe cases.

Fig. 12a.-Joint subluxation and dislocation. Hip involvement in children is usually
associated with subluxation and not protrusion.
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(a)

Fig. 12b.-ioint subluxation and dislocation. Complete
dislocation is exceptionally rare and was only encountered
in the knee.

RADIOLOGICAL PICTURE

Radiographic signs are late to appear. 73a and b
The first alteration is an osteoporosis which is some-
times quite extensive, even in the absence of radio-
logical evidence of articular involvement.31 The
next stage is one of resorption of the subarticular
cortex. Later, small periarticular bone cysts
develop; as already noted, these changes are fre-
quently first seen in the metacarpal head of the
index finger.30 In advanced cases one may note
articular disorganization and a cystic type of osteo-
porosis (Fig. ha).

Another interesting radiologic sign which is late
to appear, and which is more common in the hand,
is the formation of subperiosteal new bone (Fig.
hib). On occasion, there is considerable remould-
ing and widening of the bones so affected.
Complete destruction of larger joints is usually

preceded by subluxation. In the knee, for example,
the subluxation is associated with a flexion de-
formity; in the hip, there is frequently widening
of the joint line and there appears to be an exuber-
ant synovial pannus which seems to push the
femoral head out of the acetabulum (Fig. 12a).
It is interesting that rheumatoid arthritis of the hip
frequently results in subluxation of the femoral
head in the child, while it commonly causes pro-
trusion in the adult. Complete joint dislocation
(Fig. 12b) was seen in only one patient, in whom
it was noted in both knees.

Certain joints, such as the cervical spine (Fig.
13a), and sometimes the knees, will proceed to
complete bony ankylosis; on the other hand, fibrous
ankylosis is the usual type of ankylosis in the hips

(b)
Figs. 13a and 13b.-Joint ankylosis. (a) Bony ankylosis

is rare; the commonest site is the cervical spine; it is
occasionally observed in the knee. (b) Fibrous ankylosis
is more frequent, particularly in the hips and upper
extremities. Note the spontaneous fracture of the humerus.

and upper extremities (Fig. 13b). The association
of such ankyloses and osteoporotic bones pre-
dispose these patients to pathological fractures
(Fig. 13b). Such spontaneous fractures may occur
in bed, above a long leg-cast, or they may occur
as a complication of forceful joint manipulation.

LABORATORY INVESTIGATION

The laboratory investigation of rheumatoid pa-
tients has been disappointing (Fig. 14). There is no
diagnostic laboratory test for juvenile rheumatoid
arthritis. The alterations of serum proteins are
characteristic but non-specific.63 The rheumatoid
factor test has yielded false positives and false
negatives. The same is true for the antistreptolysin
titre, which is even less specific. The sedimentation
rate is merely a gross index of disease activity. The
anemia frequently encountered in rheumatoid
arthritis is also non-specific; it is hypochromic but
responds poorly to iron.24 However, it frequently
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Fig. 14.-Laboratory investigation.

responds to cortisone and is commonly associated
with a decreased red blood cell survival tim..24
A very high leukocytosis, or a leukopenia, is usu-
ally suggestive of a poor prognosis.

In general, the rheumatoid factor is difficult to
demonstrate in children, being positive in only 13%,
as compared to 50% of adults with rheumatoid
arthritis. This incidence is slightly higher (19%)
in the presence of severe or long-lasting disease.'3
More sensitive tests are available50 but they are too
elaborate for current usage. On occasion the rheu-
matoid factor can even be demonstrated in the
joint fluid. There is an obvious need for a practical
and sensitive diagnostic test, and the biochemistry
department of this hospital has undertaken such
an investigation on all patients.

DIFFERENTIAL DIAGNOsIs
Since there are no diagnostic laboratory tests,

the problem of differential diagnosis is difficult
and is essentially based on clinical considerations.
The rigid diagnostic criteria6' suggested for adults
by the American Rheumatism Association'8 are,
unfortunately, not applicable to children.
The differential diagnosis (Table VI) first rests

on the particular type of juvenile rheumatoid
arthritis. The systemic or infantile type, with an
acute onset and high fever, must be distinguished
from acute infections, viral or otherwise. It is
important to recall that in these instances joint
signs may be mild or late to appear; indeed they
rarely dominate the early clinical picture. Three
of our patients with this type of the disease had

TABLE VI.-DIFFERENTIAL DIAGNOSIS

I. Acute onset, systemic manifestations:
( Poliomyelitis

a. Acute infections Encephalitis
(Septicemia

b. Collagen diseases
II. Obvious articular involvement

Tuberculosis
a. Monarticular distribution (Post-traumatic arthritis
b. Polyarticular distribution: rheumatic fever

an original diagnosis of encephalitis, while another
patient presented a clinical picture indistinguish-
able from poliomyelitis for three years.
Among the patients who present joint signs pre-

dominantly, the obvious distinction is between
monarticular and polyarticular involvement. Those
with monarticular distribution must be distinguished
from cases of post-traumatic synovitis and tuber-
culosis; the former diagnosis was entertained for
a year and a half in one instance; on another
occasion, the erroneous diagnosis of tuberculosis
of the ankle was corrected two years after an
inconclusive synovial biopsy. Indeed the inflam-
matory, granulomatous character of both disorders
can be most confusing. The distinction can only
be made by indirect means and after the passage
of time, unless a positive culture is obtained from
the joint fluid.

Analysis of the joint fluid59' 60 will facilitate the
distinction between rheumatoid arthritis and post-
traumatic arthritis, since the cell count and the
reaction to glacial acetic acid are quite different in
these two conditions.62

In those with polyarticular involvement the most
difficult distinction is between rheumatoid arthritis
and rheumatic fever29 (Table VII). Although this
diagnostic difficulty also exists in adults,'0 it is far
more commonly encountered and more pronounced
in children. The incidence of heart and joint signs
in both of these conditions may impede the distinc-
tion for a long time.55 The essential points of
differential diagnosis are well known69 (Table VII),
but in practice it is often true that only the sub-
sequent evolution of the disease unveils the true

TABLE VIL-DIFFERENCE BETWEEN RHEUMATOID

ARTHIuTIs AND RII.UMATIC FEVER

R.A. R.F.

Flitting arthritis.
Redness in involved joint.
Cardiac manifestations.
Response to salicylates.
Severe systemic manifestations.
Gradual joint destruction..

o ++++
+ ++++
++ ++++
++ ++++

+
0



diagnosis. Francis Bacon could well have been
referring to this diagnostic dilemma when he wrote
that "time is the mother of truth".

TREATMENT
Most authorities now agree that the clinical end-

stage of rheumatoid arthritis is more closely related
to the severity of the pathological involvement
than to the treatment. None the less it is undeniable
that treatment is indicated and may be decidedly
beneficial. If the treatment is delayed, the chances
of complete recovery decrease considerably.

TABLE VIII. TREATMENT

Medical

1. Rest

a. General Physical
Mental

b. Local SplintsTraction
2. Improvement of general condition:

a. Eradication of infection foci
h. Correction of anemia

3. Drug therapy:
a. Salicylates
b. Butazolidin
c. Antimalarial drugs
d. Cortisone

4. J-'hyszotherapy

Although an absolute cure is rare, remission is
possible and may be quite gratifying. For a child,
the postponement of a deformity can be invaluable.

It is important to treat the whole patient and
not merely a collection of joints23' 32 (Table VIII).
Rest is probably the most important part of the
treatment; bed rest and hospital rest are essential
in the more severe forms of juvenile rheumatoid
arthritis.'5 Bed rest, however, does not imply mum-
mification,66 or the enforced, uninterrupted rest
advocated by Hugh Owen Thomas. Rather, John
Hilton's37 and Robert Jones' interpretation of rest,
a physiological rest, should prevail.'4 The restrained
use of physiotherapy can prevent the development
of deformities and keep muscle atrophy at a
minimum. There is no need for forceful passive
manipulations; children will move their own joints
much more effectively as soon as they are painless.
The intelligent use of splints and appliances will
assist in maintaining inflamed joints at rest with a
minimal risk of ankylosis in children. Rest and
movements are the keynotes of therapy, with
emphasis on the former.67
Drug therapy is a matter of controversy at the

present time.9 Salicylates are obviously the first
line of defence, but the role of more powerful
drugs, such as phenylbutazone, antimalarial medi-
cation and, particularly, cortisone, remains to be
established.36' In general phenylbutazone and
the antimalarial drugs have been used with en-
couraging results, particularly in children; they
should be used whenever salicylates are inadequate,
or in the presence of salicylism. The indications
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TABLE X.

1. Favourable prognostic criteria
Prolonged remission
Absence of systemic manifestations
Onset after age of 3 years
Monarticular involvement
Early treatment

2. Systemic manifestations and prognosis
Incidence of
systemic

involvement
Crippling disability.90%
Moderate disability.32%
Complete recovery.7%

.3. Age of onset and residual disability
Ciippling disability.2.0 years
Moderate disability.3.5
Complete functional recovery.4.7

arthritic, always an arthritic", and that certain
patients have had exacerbations after 20 years of
inactivity, a prolonged remission is always en-
couraging. The absence of systemic involvement is
another favourable prognostic sign (Table X,
column 2). An early age of onset, on the other
hand, is always unfavourable76 (Table X, column
3) (see Fig. 4).

END RESULT

The average follow-up period in this study was
five, and a half years, with a range of one to 15
years. The status of these patients at the time of
interview (Fig. 15) suggests that the prognosis of
juvenile arthritis is not as gloomy as once was
thought. Indeed, the prognosis for life is good,
while the prognosis for joint deformity is not bad.
The end result for individual patients, however,

is difficult to forecast. Colver's conception17 that
the disease is self-limiting and eventually burns
itself out is no longer tenable; one of our patients
was in a period of continuous activity for eight

Moderate.

disability.
f-I Complete

functional

.4 4 .4.4.4 .4 .4.4 .4recovery
.4.4 ,

.4. - 2 .'

50 /o .
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Fig 15 End result.

years, and instances of 10 and 15 years of unre-
mitting disease activity have been reported.25

Indeed, although half of our patients were func-
tionally normal on examination, many of them had
mild residual deformities (52%) or some sugges-
tion of persistent activity (48%). These patients
demonstrate the fluidity57 and the reversibility35
of the disease; even in the absence of joint signs,
the rheumatoid state clearly persists.

SUMMARY

The clinical picture of juvenile rheumatoid arthritis
has been reviewed with particular emphasis on the
difficulties of an early diagnosis, the sequence and
types of joint involvement, the prognostic criteria, and
the end result. Certains suggestions have been made
concerning treatment, and the need for a more sensi-
tive, practical diagnostic test has been emphasized.

The authors wish to express their sincere appreciation
to Drs. R. Poirier and H. Lavall.e, who were indispensable,
particularly in identifying patients suffering from rheumatic
fever. The authors also gratefully acknowledge the excellent
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hospital. The assistance of Drs. B. Cauthier, P. Labelle and
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Prediabetes and Pregnancy
P. H. BARNES, M.D., F.R.C.S.[C],* Winnipeg, Man.

THE perinatal mortality for all pregnancies is
approximately 2% to 3% in many centres. As

recently as 1957 perinatal mortalities exceeding
30% were reported in unrecognized prediabetics.'3
Such statistics are difficult to accept when it is
considered that the usual figure for perinatal loss
in frank diabetics in many centres does not exceed
15%. It was felt that the high losses reported were
based on retrospective studies. For this reason a
prospective study was undertaken at the Women's
Pavilion of the Winnipeg General Hospital.4
From July 1, 1958, to June 30, 1959, every staff

patient was studied. Glucose tolerance curves were
not performed on every patient, but on two-thirds
of the patients showing any sugar in their urine and
on others with a background suggestive of the pre-
diabetic state; e.g., large babies, poor obstetric
histories, or a family history of diabetes.

Six hundred and seventy pregnancies were fol-
lowed in 642 patients. Three previously known
diabetics and 32 patients who were confined else-
where were excluded. Four hundrd and seventy-
six patients who never at any time showed sugar in
their urine or an abnormal glucose tolerance curve
served as controls. Patients with renal glycosuria
and with glycosuria of unknown etiology (no blood
sugars performed) were not included in the con-
trol group, but were studied as separate groups.
Carbohydrate tolerance in pregnancy has been dis-
cussed in a previous publication.4
Because normal values for blood glucose levels

in pregnancy have not been generally accepted, an
arbitrary definition of an abnormal glucose toler-
ance curve was made for the purpose of this study.
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rics and Gynecology, University of Manitoba. Present ad-
dress: Mall Medical Group, Winnipeg, Man.
Presented at the 32nd Annual Meeting of the Royal college
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January 17, 1963.

ABSTRACT

In a prospective study of perinatal losses
associated with prediabetes, 105 preg-
nancies were followed in women showing
mild abnormalities of glucose tolerance.
Hypoglycemic agents were not administered
in the absence of frank diabetes. All pa-
tients were attended at delivery by interns
or residents. Only two perinatal losses
(1.5%) occurred in complicated cases, one
of which might have been avoided. Pen-
natal losses in unrecognized prediabetics
are largely due to associated obstetric
factors, and in uncomplicated prediabetes
should not differ from nondiabetic preg-
nancies. Recognition of the prediabetic
state allows subsequent complications to be
anticipated and treated early. In the ab-
sence of frank diabetes, hypoglycemic agents
would not improve the immediate fetal
salvage. Their value for reducing the in-
cidence of recognized complications or in
promoting the remote welfare of the fetus
(preventing the ultimate development of dia-
betes) has not been established. The admin-
istration of hypoglycemic agents to the
pregnant prediabetic is not recommended in
view of the possible teratogenic effect.

In terms of true blood glucose, the upper limits of
normal for the fasting, peak and two-hour levels
were taken as 100 mg. %, 160 mg. %, and 100 mg.
%, respectively. The glucose tolerance curves that
were considered abnormal were further subdi-
vided into four groups based mainly on the two-
hour value. Values of 140 mg. % or more were


