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Femoral head necrosis in juvenile chronic

arthritis
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Radiographic signs of ischemic necrosis of the femoral head in terms of abnormal
epiphysis and caput indices were found in 30/72 hips in 36 children with hip pain or
limitation of motion among 206 children, consecutively admitted during 15 months
because of juvenile chronic arthritis. Nine out of 10 hips with obvious signs of fem-
oral head necrosis showed a sclerotic rim at the base of the femoral neck, confirming
an earlier episode of ischemic damage to the epiphysis and growth plate.

Femoral head necrosis in children with juvenile chronic arthritis seems to be more
common than previously reported, and may be caused by circulatory disturbance
secondary to increased intraarticular pressure due to synovitis and/or effusion, or to
treatment with passive extension of the hip. This should be considered in the treat-

ment and the follow-up of these children.

Hip joint involvement is a major cause of disability in
children with juvenile chronic arthritis (JCA), and is
relatively common in those with seronegative, unre-
mitting polyarthritis and an early onset of disease (An-
sell and Unlu 1970, Isdale 1970). Common clinical
findings are flexion and adduction contracture, often
combined with internal rotation of the hip.

Early radiographic findings are osteopenia and
growth disturbance of the proximal femur and the ace-
tabulum, which in young children may result in coxa
magna with a short, wide femoral neck. In older chil-
dren, however, premature closure of the femoral and
acetabular growth plates may result in retarded growth
with a hypoplastic femoral neck and a dysplastic ace-
tabulum. Growth disturbance may also give rise to in-
creased valgus and anteversion of the femoral neck.
Later on, narrowing and irregularities of the joint
space — as well as bony erosions, subchondral cysts,
and acetabular protrusion — become evident (Gallino
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et al. 1984; Patriquin et al. 1984, Resnick and Niwaya-
ma 1981). Lateral subluxation of the femoral head,
probably caused by intense synovitis, soft-tissue con-
tractures, or thickening of the cartilage by hypermeta-
bolism (Gershuni and Kuei 1984), is not unusual and
may sometimes result in lateral flattening of the fem-
oral head (Patriquin et al. 1984).

Necrosis of the femoral head has been reported to
appear in patients with JCA treated with corticoster-
oids (Cole and Neal 1976, Gallino et al. 1984, Resnick
and Niwayama 1981). Intransient synovitis and hemo-
philia, increased intracapsular pressure may cause
tamponade of the nutritional vessels to the femoral
head (Patriquin et al. 1984, Wingstrand et al. 1985).
Elevated intracapsular pressures, possibly to harmful
levels, have recently been demonstrated in children
with chronic coxitis (Rydholm et al. 1986).

The purpose of this study was to estimate the fre-
quency of radiographic signs of femoral head necrosis
in a consecutive series of children with JCA and clini-
cal signs of hip involvement.

Patients

During 15 months in 1982 and 1983, 206 children were
treated as inpatients at the JCA Center of the Universi-
ty Hospital in Lund. Sixteen boys and 20 girls had ara-
diographic examination of the hips performed because
of pain or restricted motion. The radiographs included
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in every case an anteroposterior and a frog-leg view.
Twenty-six children had polyarticular disease and 10
had oligoarticular disease (including 1 child with psor-
iatic arthritis and 1 with juvenile ankylosing spondyli-
tis). The mean age at onset of the disease was 5 (1-12)
years, and at onset of coxitis 7 (1-16) years.

Twenty-four children had been or were on oral corti-
costeroids at the time of radiographic examination. All
of these children had bilateral coxitis, often with one
hip symptomatic at the time.

Methods

The radiographs were examined and classified into
three groups depending upon the appearance of the
femoral head (Figures 1-3).

Group 1: Obvious radiographic signs of necrosis.
Hips with an appearance similar to Perthes’ disease,
i.e., condensation, fragmentation, and/or resorptionin
the epiphysis.

Group 2: Suspect late radiographic signs of necro-
sis. Hips with flattening and widening of the femoral
head similar to the reparative end stage of Perthes’ dis-
ease.

Group 3: No radiographic signs of necrosis. Hips
with the femoral head spherical in both projections,
including hips with radiographic findings typical of
JCA - ie., narrowing and irregularities of the joint
space, erosions, subchondral cysts, and acetabular pro-
trusion—were classified as normal in this context.

The shape of the femoral head was defined by meas-
urements with adigitizer connected to a microcomput-
er. The epiphysis index and the caput index were cal-
culated according to Heyman and Herndon (1950) and
Jonsiter (1953). The epiphysis index is the relation be-
tween the height of the epiphysis and the width of the
growth plate (Figure 4), and indicates any abnormal
proportion of the epiphysis. The caput index is the rela-
tion between the height of the femoral head and the ra-
dius of its greatest width (Figure 4), and thus expresses
the sphericity of the femoral head. Finally, the pres-
ence of a sclerotic rim at the base of the femoral neck
(“sagging-rope”; Apley and Wientroub 1981), most
likely caused by previous ischemic damage to the
growth plate and epiphysis, was recorded.

The extension deficit as given in the medical records
at the time of the radiographic examination was re-
corded.

Results

Obvious radiographic signs of necrosis of the femoral
head were found in 10 hips in 6 children with a mean
age of 3 (1-6) years at the onset of the disease. Suspect

Figure 1. Group 1. Case 5. A 7-year-old boy with obvious early
bilateral signs of ischemic necrosis of the proximal femoral
epiphysis resembling L.egg-Calvé-Perthes disease, i.e., sclero-
sis, flattening, and subchondral fractures (AP and frog-leg
views).

Figure 2. Group 2. Case 7. A 12-year-old girl with suspect, late
changes of ischemic necrosis of the left hip, i.e., flattening of the
epiphysis, widening of the metaphysis, and a sclerotic rim
("sagging rope”) at the base of the femoral neck (arrow).

Figure 3. Group 3. Case 35. A 20-year-old gir without signs of
previous ischemic necrosis of the epiphysis, although with other
radiographic changes typical of the JCA hip.
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radiographic signs were found in 20 hips in 13 children
aged 4 (2—-11) years, and no radiographic signs of nec-
rosisin42 hipsin 23 children aged 7 (2-13) years at the
onset of the disease. The mean age at the onset of hip
pain or reduced mobility was 3,6, and 9 years, respec-
tively. The mean duration of coxitis at the time of the
firstaccessible radiographic examination was 8 (4-12)
years in Group 1, 8 (2-12) years in Group 2, and 6
(0-16) years in Group 3. .

All the hips in Group 1 were painful and had an ex-
tension deficit; at the time of radiographic examina-
tion, it was 31° (20-40°). Eighteen out of 20 hips in
children with suspected necrosis were painful, and the
extension deficit in this group was 17°(0-35°). Twen-
ty-four out of 42 hips with normal radiographs had
pain, and the extension deficit in this group was 3°
(0-5°).

All the children with obvious unilateral or bilateral
signs of necrosis were or had been on long-term (> 3
months) treatment with corticosteroids, whereas this
was the case in 8 out of 11 children with suspected
signs of necrosis inone or both hips, and in 10 outof 18
children without signs of necrosis in either hip.

The results of the radiographic measurements ex-
pressed as epiphyseal and caput indices and the rela-
tionship between these indices and the radiographic
classification are shown in Figure 4. The epiphyseal
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indices were close to 0.5 in Group 3, but lower in
Groups 1 and 2. The caput indices were close t0 1.0 in
most hips in Group 3, but lower in most hips in Groups
1 and 2. A sclerotic rim in the femoral neck was evi-
dent in 9 out of 10 hips in Group 1, 2 out of 20 hips in
Group 2, and 1 out of 42 hips in Group 3.

Discussion

The frequency of hip involvement in JCA is at least 20
percent (Martel et al. 1962, Mogensen 1982). The fre-
quency of hip symptoms, obvious enough toiead tora-
diographic examination was 17 percent in our series. It
is probable that radiographic changes may exist in chil-
dren without clinical signs or symptoms and that our
figures should thus be considered as minimum values.

Many children with polyarthritis develop progres-
sive, destructive changes with subsequent need for to-
tal hip replacement at an early age (Ruddlesdin et al.
1986). Such destructive changes as growth distur-
bance of the proximal femur and acetabulum, lateral
subluxation of the femoral head, erosions, joint space
narrowing, and acetabular protrusion are all well
known and seem to be correlated with the age at onset
and type of disease, and have a worse prognosis in
young children with polyarticular disease that has
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Figure 4. Radiographic indices of femoral head deformation in patients with radiographic signs of ischemic necrosis of the proxima!

femoral epiphysis in juvenile chronic arthritis.
A. Epiphysis index (A/B).
B. Caput index (A/B).
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Table 1. Clinical data for 36 children with juveniie arthritis

A B C D E F G H 1 J
i M 6 8 12 2 1 0O + 2
2 F 1 2 8 1 2 P + 40
3 M 3 3 12 1 2 P + 40
4 M 4 4 16 1 1 P + 4
5 M 1 1 7 1 1 P+ 20
6 F 1 1 13 1 1 P + 25
7 F 4 4 12 3 3 P + 25
8 M 1 1 13 2 2 P 4+ 3
9 F 5 5 14 2 2 P + 2

10 F 3 3 18 2 2 P + 15

1 F 3 13 15 2 2 P + 10

12 F 2 2 12 2 2 P + 25

3 M 1 11 15 2 2 o + 20

14 F 2 6 13 2 2 P+ 10

5 F 3 3 13 2 3 P + 30

16 M 2 5 8 3 2 c - 0
17 M 2 8 14 3 2 P - 0

18 M 2 3 18 3 3 P - 15

19 F 6 6 22 3 3 P - 10

20 F 9 10 16 3 3 J +

21 F g 10 18 3 3 P + 15

2 F 8 10 13 3 3 P - 0

23 F B8 16 18 3 3 P - 0

24 F 8 B 14 3 3 o + 15

25 F 2 2 17 3 3 P + 0

M 3 13 15 3 3 P + 0
M 7 8 14 3 3 P + 0
M 5 5 5 3 3 o + 0
M 6 6 22 3 3 o + 0
M 10 14 16 3 3 P - 0
M 5 8 1 3 3 P + 0
F 7 7 19 3 3 P + 0
F 3 7 19 3 3 O + ©
M 8 9 9 3 3 P - 0
F 12 14 20 3 3 Ps - O
M 10 13 14 3 3 o - 0

Case.

Sex.

Age (yr) at the time of onset of the disease.

Ags (yr) at the time of onset of hip symptoms.

Age (yr) at the time of first hip radiograph.

Signs of epiphyseal necrosis right hip; 1 Obvious nec-
rosis, 2 Suspect necrosis, 3 No signs of necrosis.
Left hipasinF.

Type of disease: P: Polyarticular; O: Ofigoarticular; Ps:
Psoriasis; J: Juvenile ankylosing spondylitis.

Hip pain at the time of examination.

Hip extension deficit (9.
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been persistently active over several year (Anselland
Unlu 1970, Gallino et al. 1984, Isdale 1970, Patriguin
et al. 1984). Ischemic necrosis of the femoral head is
much less frequently reported. Because we found ob-
vious or suspect radiographic signs of this complica-
tion in 30 out of 72 hips in children with JCA, and who
had been radiographically examined owing to hip pain,
we believe it is important to focus interest on this phe-
nomenon and to discuss its possible etiology.

The radiographic appearance of ischemic necrosis in
Group 1 is very similar to that observed in idiopathic
Legg-Calvé-Perthes disease in its early stages, with

signs of condensation, fragmentation, resorption, and
flattening of the epiphysis, as we found in the youngest
children in this study. Group 2 changes resembling
Legg-Calvé-Perthes disease in later stages, with a dis-
proportion of the epiphysis and widening of the meta-
physis, were found in older children. A sclerotic rim at
the base of the femoral neck indicating a period of is-
chemia with subsequent injury to the growth plate, the
superior layers of which are also supplied via branches
from intraarticular vessels (Trueta and Amato 1960),
was also more common in the older children. This scle-
rotic rim, initially described in Legg-Calvé-Perthes
disease (Apley and Wientroub 1981), has recently also
been reported in 9 patients with JCA (Patriquin et al.
1984), and it is strong circumstantial evidence of an
earlier ischemic damage of the growth plate and epiph-
ysis.

It has generally been accepted that the cause of
Legg-Calvé-Perthes disease is an interruption of the
blood supply to the proximal femoral epiphysis. The
vascular supply of the epiphysis varies with age, as
clarified by Trueta (1957) and Ogden (1974). Before
closure of the growth plate, the epiphysis is supplied
mainly by lateral intracapsular branches from the me-
dial circumflex artery with no contribution across the
growth plate and a very small contribution via vessels
inthe ligamentum teres. The vessels, being located in-
tracapsularly, should theoretically be vulnerable to an
increase in the intracapsular pressure, as has been
shown in puppies (Lucht et al. 1983, Woodhouse
1964)and clinically in septic arthritis and intracapsular
fractures (Minikel et al. 1983, Wingstrand et al. 1986),
as well as in transient synovitis of the hip (Kloiberet al.
1983, Wingstrand et al. 1985). In patients symptomat-
ic before closure of the growth plate, an intracapsular
hematoma or effusion with subsequent increasein the
intracapsular pressure may thus compromise the blood
flow through the proximal femoral epiphysis, as has
been demonstrated with 99Tc-MDP-scimigraphy
(Wingstrand et al. 1985). In children with JCA, syno-
vitis of the hip may resultin an increase in the intracap-
sular pressure, as reported recently by Rydholm et al.
(1986). The magnitude of the pressures recorded
(mean 11 kPa in extension and inward rotation) in
these children was in many cases well above the pres-
sure in the venous drainage vessels from the epiphysis
and would thus decrease the pressure gradient across
the capillary bed, possibly to a level where the metabo-
lism of the epiphyseal cells isimpaired. Synovitis, with
subsequent increase in the intracapsular pressure tam-
ponading the blood supply of the proximal femoral ep-
iphysis, may be a causative mechanism. This is sup-
ported by experimental and clinical findings of fem-
oral head ischemia in other conditions with an in-
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creased intracapsular pressure, such as transient syno-
vitis of the hip, septic arthritis, posttraumatic hemato-
ma, or hemophilic bleeding (Ahlberg 1965, Minikel et
al. 1983, Wingstrand et al. 1985, Wingstrand et al.
1986).

Symptoms of hip synovitis in JCA are often inter-
mittent. The children have often been treated with rec-
ommendations of rest in the prone position aiming at
passive extension of the hip. The intraarticular pres-
sure of the hip is highly dependent on the position of
the hip, with a sharp increase in extension and inward
rotation, whereas flexion causes a pronounced de-
crease of the pressure and reduced pain (Wingstrand
et al. 1985). It is likely that this mechanism is, at least
partly, responsible for the the common flexion con-
tracture of the hip. These children would probably ben-
efit from decompression of the hip, i.e., tenotomy of
the iliopsoas and adductor tendons (Swann and Ansell
1986) and anterior capsulotomy, especially prior to ex-
tension treatment. Traction applied for flexion con-
tracture may cause ischemia of the femoral head if the
intraarticular pressure is not released.

Sonography gives information on the presence of
joint effusion or synovitis (Rydholm et al. 1986), and
should, if possible, be performed prior to traction.
Apart from providing information on the stage of syno-
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