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Graves’ disease and slipped capital femoral epiphysis:

a rare association

Abstract

Introduction: Slipped capital femoral epiphysis (SCFE) is rare and its co-existence
with Graves’ disease in an individual is even rarer. The aim of this report is to create
further awareness among physicians on this association and present a short review of
the literature.

Case presentation: We report on a 12-year-old tall, thin, rapidly growing adolescent
Nigerian boy with Graves’ disease associated with SCFE and whose diagnosis was
initially missed. The patient had three medical consultations before the correct
diagnosis was made, probably because of the rarity of the association between the two
clinical conditions.

Conclusion: SCFE should always be considered in any adolescent presenting with
limping and/or hip pain, irrespective of the weight status of the patient, particularly in
the presence of an endocrine disorder.
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epiphysis

Introduction

Slipped capital femoral epiphysis (SCFE) which is also called
adolescent coxa vara is the most common adolescent hip disorder.
SCFE refers to a posterior and inferior slippage of the proximal
femoral epiphysis (femoral head) on the metaphysis (femoral neck),
occurring through the epiphyseal growth plate during the early
adolescent growth spurt.! Several classifications of SCFE exist but
the stability classification is the most useful in terms of predicting
prognosis regarding subsequent a vascular necrosis and establishing
a treatment plan.” In this classification system, a child is considered
to have ‘stable’ SCFE if the child is able to walk with or without
clutches. Where the child is unable to walk with or without clutches,
the child is considered to have ‘unstable’ SCFE. Although the
aetiopathogenesis of SCFE remains poorly understood, it is believed
to involve mechanical, growth, endocrine and metabolic factors.? In
this regard, the plane of cleavage in most SCFEs occurs through the
hypertrophic zone of the growth plate.? The pathogenetic mechanisms
include factors that either reduces the resistance to shear forces or that
increase the stresses across the proximal femoral epiphysis.® Endocrine
and metabolic factors are capable of weakening the growth plate but
the cellular mechanisms involved are not known with certainty.®
Witbreuk et al, after reviewing 56 papers on the subject, concluded
that SCFE is most likely the result of a multi factorial event during
adolescence when height and weight increase dramatically coupled
with disturbances of the delicate hormonal equilibrium secondary to
the changing hormonal levels characteristic of adolescence.*

The typical cases of SCFE are known to be strongly related to
overweight and obesity, accounting for 68 to 81.1% of this clinical
condition.>® The other varicties of SCFE are atypical and are
associated with various pediatric endocrine and metabolic disorders
as well as chronic diseases.” Loader et al reviewed 85 cases in which
endocrine disorders were associated with SCFE and found that 40%
had hypothyroidism, 25% had growth hormone deficiency and the

remaining 35% had other conditions such as panhypopituitarism and
hyperparathyroidism.® In that report, 5.2 to 6.9% of patients with SCFE
were associated with endocrine disorders. Wells et al reviewed 131
patients with SCFE and found that 7% of cases were associated with
endocrine disorder.’ In literature, other recognized causes of atypical
SCFE include growth hormone therapy, renal osteodystrophy, vitamin
D deficiency, irradiation therapy, Down syndrome and Klinefelter
mosaic state.”!" The association between SCFE and overweight/
obesity is better recognized than its association with various endocrine
disorders. Therefore, in clinical practice, the latter association is more
likely to be overlooked,’ resulting in missed/delayed diagnosis. In
this regard, Green et al in USA reviewed 102 patients with SCFE and
found that this diagnosis was delayed/ missed in 69% of cases after
three visits to primary care physicians.® According to literature,”!!
some epidemiologic characteristics of SCFE have been documented.
Such characteristics include that SCFE develops shortly before or
during accelerated growth and onset of puberty. The ratio of males to
females affected is about 2 to 4:1. Blacks appear to be more susceptible
than whites. Unilateral cases occur three times more frequently than
bilateral cases. The left side is involved twice as often as the right in
boys, whereas in girls both sides are equally affected. An extensive
search of the literature showed that the association between Graves’
disease and SCFE is rarer than its association with hypothyroidism.
This view is supported by the fact that the association between
Graves’ disease and SCFE is not mentioned in standard textbooks of
pediatric endocrinology'? and pediatric orthopedics.'"* In addition,
three separate reports on the association of SCFE and endocrine
disorders did not include hyperthyroidism (Graves’ disease), reflecting
the rarity of this association.”®!° It has been documented that even
though hypothyroidism is the most common endocrine abnormality
associated with SCFE, its incidence is quite low'* and by extension
that of hyperthyroidism (Graves’ disease) is even lower. The purpose
of the present report is to increase the awareness of physicians on the
association between Graves’ disease and SCFE with a short review of
the literature.
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Graves’ disease and slipped capital femoral epiphysis: a rare association

Case report

We report a case of a 12-year-old Nigerian boy who was referred
from a secondary healthcare hospital. He has been on follow-up
for Graves’ disease for 2 years and was placed on carbimazole and
propanolol. The presenting complaints were protrusion of the eyeballs
and painless anterior neck swelling, both of 2 years duration. There
was a positive history of increased appetite and sweatiness. The patient
developed testicular enlargement and pubic hair at the appropriate
age. Mother noticed that the child has been growing relatively fast
in the past 18 months such that he has become taller than his peers.
About 5 months ago, the patient developed left hip pain and limping.
The pain was radiating to the thigh. Both the hip pain and limping
persisted till presentation in our hospital. The pain is aggravated by
standing up from the seated position, walking, bending forward at the
waist, and lying on the left side. No history of fever or trauma. There
was a negative family history of hip disorder. Since onset of left hip
pain, he has had two medical consultations in the secondary healthcare
hospital before referral to the pediatric surgeon in our hospital because
of no significant regression of the neck swelling. Subsequently, he
was referred to the pediatric endocrinologist. Further evaluation in
pediatrics endocrinology unit revealed the presence of SCFE as the
cause of the left hip disorder, warranting referral to the orthopedic
surgeon for urgent surgery to prevent further slippage of the femoral
epiphysis and the attendant complications.

Physical examination revealed an adolescent boy with tall stature,
exophthalmoses (Figure 1), anterior neck swelling. The swelling
was diffuse, smooth, non-tender and moves with deglutition.
Anthropometric measurements were weight 43.5kg (50" percentile),
height 173cm (>97" percentile) and body mass index 14.4kg/m? (<5*
percentile). His pulse rate was 72/minute, regular and normal volume,
blood pressure was 90/60mmHg and the heart sounds were normal
without cardiac murmur. Examination of the left hip joint showed
limited range of motion, particularly internal rotation. The right hip
joint examination was unremarkable. He had an antalgic gait. His
sexual maturity rating was Tanner stage 3. The radiographic findings

Table | Summary of laboratory findings at presentation in our hospital
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confirmed left-sided slipped capital femoral epiphysis (Figure 2).
Thyroid scan showed moderate enlargement of both lobes of the
thyroid gland, with right slightly larger than the left. The thyroid
lobes measured 2.1x5.1x2.1 and 2.2x3.2x1.6cm, for right and left
lobes, respectively. The parenchyma showed normal architectural and
echo pattern with regularity of the outline. There was no evidence of
invasion of adjacent blood vessels. The other laboratory findings are
summarized in Table 1.

Figure | Exophthalmoses in graves’ disease.

Figure 2 Radiograph showing left SCFE.

Laboratory parameters Results Comments

Triiodothyronine (T3); mmol/L 7.42% Elevated (Ref interval 0.90-2.33)

Thyroxin (T4);ug/dl 13.6* Elevated (Ref interval 0.90-2.33)

Thyroid stimulating hormone (TSH);ulU/ml 0.0% Undetectable (Ref interval 0.5-4.6)

Blood glucose; mmol/L 4.8 Normoglycaemia

Packed cell volume; % 30 Low normal

Hemoglobin phenotype AA No haemoglobinopathy

White blood cell count; mm= 4,600 Within normal limits

Erythrocyte sedimentation rate (Wester green); mm/hr 20 Elevated

Platelet count; mm? 396,000 Within normal limits

Blood film Normal red blood cells seen

Urinalysis No abnormality detected
After two years on carbamizole and propanolol: A diagnosis of [Discussion

hyperthyroidism due to Graves’ disease associated slipped capital
femoral epiphysis was made. The patient was referred to the orthopedic
surgeon for urgent surgery to prevent the risk of further slippage of the
femoral epiphysis and hip deformities. The anti-thyroid medication
was continued. He is being followed up in the clinics in our hospital.

The diagnosis of Graves’ disease was based on typical clinical
features (goiter, exophthalmoses) and elevated thyroid hormones
(T3 and T4) and undetectable TSH. The diagnosis of slipped capital
femoral epiphysis (SCFE) was suspected based on history of hip
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pain and limping in a tall, thin, pubertal adolescent boy and was
subsequently confirmed by the radiographic findings. There was no
radiographic evidence of fracture of the neck of left femur, thereby
making fracture of the neck of the femur unlikely. Epidemiologically,
Legg-Calve-Perthes’ disease (a vascular necrosis of the femoral head)
is more common than SCFE but the typical age of presentation is 4
to 8 years.! Our patient’s age (12 years) was outside this range. More
importantly, the radiographic findings in our patient did not support
Legg-Calve-Perthes’ disease. According to the report by Key," the
chief differential points between SCFE and Legg-Calve-Perthes’
disease are age of the patient and the radiographic appearance.

The pathway to diagnosis of SCFE in our patient is instructive
and needs consideration. In summary, the patient had three medical
consultations (two in the secondary healthcare hospital and one in the
tertiary healthcare hospital) before the correct diagnosis of Graves’
disease associated with SCFE was made. This amounts to a missed/
delayed diagnosis. Such clinical scenario of missed/delayed diagnosis
have been severally reported, even in countries with advanced
healthcare systems,'>7!17 suggesting the need for greater alertness
among physicians with regard to SCFE. The absence of overweight/
obesity in our patient may have contributed to the delay in diagnosis.
This view is supported by the report of other investigators.” The
practical lesson to be learned is that in adolescents with limping and/
or hip, thigh pain, whether obese or not, SCFE should be considered
in the differential diagnosis of the hip disorder. In this way, missed/
delayed diagnosis with the attendant complications will be prevented.
In a review by Key,'s he stated that the reason why many cases are
missed is that the possibility of SCFE is never considered. In that
report, he concluded that once the diagnosis of SCFE is considered,
the clinical features are usually characteristic. Several reports have
emphasized the importance of early diagnosis and appropriate
treatment for improved prognosis.'®!”

In the literature, reports of endocrine disorders associated with
SCFE exist with hypothyroidism predominating.! Other endocrine
disorders that have been associated with SCFE include growth
hormone deficiency, hyperparathyroidism, panhypopituitarism,
hypogonadism, gigantism and renal osteodystrophy.”!" In sharp
contrast, there is hardly any case report of the association of Graves’
disease with SCFE. The mechanisms by which endocrine disorders
cause SCFE are poorly understood. In general, it is agreed that
SCFE is a disorder occurring during puberty, where the increasing
biomechanical load due to accelerated growth (pubertal growth spurt)
in conjunction with a relative weakening of the growth plate leads
to a displacement of the epiphysis from the metaphysic.® Several
reasons have been postulated to explain the weakened growth plate.
During normal puberty there is accelerated growth and the growth
plate becomes more vertically oriented, resulting in conversion of
mechanical forces from compression into shear forces.? In addition,
the hypertrophic zone becomes elongated in pubertal adolescents
due to high levels of circulating hormones. The resultant widening of
the growth plate decreases the threshold for mechanical failure and
slip.? Hyperthyroidism is known to cause an increase in growth rate.'”
With regard to our patient, rapid growth due to pubertal growth spurt
coupled with the contribution to growth by hyperthyroidism due to
Graves’ disease may have jointly weakened the physis (growth plate),
resulting in SCFE. The study by Aronson et al, demonstrated that
physeal strength is decreased by testosterone whereas it is increased
by oestrogen,'® accounting for the higher frequency of SCFE in males.
The index patient is a boy, therefore testosterone may also have
contributed to decreasing physeal strength, leading to slippage of the
femoral epiphysis.
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The clinical characteristics of the index case need to be considered.
Our patient was 12 years old and this corresponds to early adolescent
stage. SCFE is known to affect children in early adolescent stage and
typically, 10-15 years of age.! In boys, the mean age of presentation is
13.5£1.7 years' and this agrees the age of presentation in our patient.
The duration of symptoms (limping and hip pain for 3 months) in our
patient classified him as having chronic SCFE.! Chronic slips account
80% of all cases of SCFE.!"Based on stability classification, the index
case had stable SCFE. This finding is not surprising as 90% of cases
of SCFE are known to have stable SCFE." Although our patient’s
weight status (BMI<5" percentile for age and sex) was low, his height
was greater than the 97" percentile for age and sex. This finding is
in agreement with the results of several reports.®’ The body shape
of our patient can be described as thin and tall — a factor commonly
present in cases of SCFE associated with endocrinopathies.”” Tt
appears that height is more strongly related to SCFE associated
with endocrine disorders than it is related to SCFE associated with
overweight/obesity. This view is supported by the findings of another
study.?’ In that study, the authors stated that height might be useful
in distinguishing between typical (idiopathic) and atypical SCFE.
In conclusion, SCFE should always be considered in the differential
diagnosis of any adolescent presenting with limping and/or hip pain,
irrespective of the weight status of the patient, particularly in the
presence of an endocrine disorder.
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