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  NOTAS CLÍNICAS0

Slipped capital femoral epiphysis in an ambulant patient with spastic 
cerebral palsy. A long-term evolution 

Epifisiolisis proximal femoral en un paciente deambulante con 
parálisis cerebral espástica. Evolución a largo plazo

https://doi.org/10.23938/ASSN.0864

S. García-Mata, A.F. D’Arrigo Azarelli, J.N. Albiñana-Cunningham

ABSTRACT

We report the case of a boy aged 13 years and 9 
months, with predominantly right-sided spastic tetra-
paresis, who could walk with assistance, GMFCS III, 
phenotype consistent with adiposogenital syndrome. 
He presented a 4-week history of left-sided limp with-
out pain, radiologically classified as a stable, chronic 
slipped capital femoral epiphysis (SCFE) with mild slip-
page (<30º) on the Southwick classification.

In situ fixation of the hip was performed using a 
full-headed screw, followed by six weeks of rest. Twelve 
years since the intervention, the patient remains asymp-
tomatic with no clinical or radiological changes.

SCFE in patients with cerebral palsy, while highly 
unusual, is possible. A high level of suspicion is re-
quired for diagnosing it. We would suggest ruling out 
the appearance of SCFE during surveillance screening 
of patients with cerebral palsy, ≥ 10 years-old, particu-
larly in obese individuals with or without adiposogen-
ital phenotype and limited ability to communicate 
verbally.

Keywords. Slipped capital femoral epiphysis (SCFE). 
Cerebral palsy. In situ fixation.

RESUMEN

Se presenta el caso de un paciente varón de 13 años 
y 9 meses de edad, afecto de tetraparesia espástica de 
predomino derecho, con capacidad de deambulación 
con ayuda, GMFCS III y fenotipo de syndrome adiposo-
genital. Mostraba cojera de cadera izquierda de cuatro 
semanas de evolución y sin dolor, clinica y radiológi-
camente clasificada de epifisiolisis proximal femoral 
(SCFE) izquierda, estable y crónica, con deslizamiento 
medio (<30º) en la clasificación de Southwick.

Se realizó tratamiento quirúrgico mediante fijación 
in situ con tornillo de rosca completa, y seis semanas 
de descarga. Doce años después de la intervención el 
paciente permanece asintomático, sin cambios clínicos 
o radiológicos.

SCFE en pacientes afectos de parálisis cerebral in-
fantil (PCI), aunque muy inusual, es posible. Se precisa 
un alto nivel de sospecha para diagnosticarlo. La apa-
rición de SCFE debe descartarse en el despistaje habi-
tual de las caderas de los pacientes con PCI ≥ 10 años, 
particularmente en pacientes obesos con/sin fenotipo 
adiposogenital y capacidad limitada de comunicase 
verbalmente.

Palabras clave. Epifisiolisis proximal femoral. Parálisis 
cerebral. Fijación in situ.
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INTRODUCTION

Slipped capital femoral epiphysis 
(SCFE) is defined as a non-traumatic sep-
aration and slippage of the proximal fem-
oral epiphysis, which usually occurs at 
the peak of pubertal growth. SCFE is well 
known to be a generalized metabolic dis-
order of puberty that results from a series 
of pubertal mishaps with a multifactorial 
basis. It is ordinarily caused by a relative 
imbalance of hormones, coupled with bi-
omechanical events1. Typical SCFE that 
occurs in puberty must be differentiated 
from the atypical form, which may be as-
sociated with endocrine disorders or treat-
ments of these diseases (growth hormone, 
chemotherapy, etc.)2. Typical SCFE occurs 
in male patients with increased weight and 
height, who have probably experienced ac-
celerated speed of growth before slippage 
of the epiphysis.

Cerebral palsy (CP) is a wide term used 
to define a group of permanent neurologi-
cal disorders that cause limitations and af-
fect body posture and movements. Motor 
disorders are more common in childhood, 
and affect around 1 in 1,000 live newborns1. 
CP is attributed to a non-progressive lesion 
of the immature nervous system, and the 
most commonly observed movement dis-
order is spasticity. Patients are classified 
by the Gross Motor Function Classifica-
tion System (GMFCS), according to their 
deambulation skills as ambulant (level I, 
II, III) and non-ambulant (level IV,V). Cog-
nitive and communication problems are 
also common1. Hip surveillance is more 
often monitored before puberty in GMFCS 
level IV and V, in order to rule out spastic 
hip dysplasia. Other types of growing hip 
disorders are less common and therefore, 
they are not routinely evaluated. We report 
the first case of SCFE in an ambulant pa-
tient with CP with long-term follow-up. A 
high level of suspicion is required for the 
diagnosis of SCFE in patients with CP. The 
objective of the paper is to remind that this 
association, while highly unusual, is possi-
ble and shows the good long-term result 
after surgery.

CASE REPORT

Our patient was a boy, 13 years and 9 months 
old, who attended a specialized day center for se-
vere psychomotor delay. At birth, he presented 
fetal distress and respiratory distress syndrome 
with subependymal and intraventricular hemor-
rhage causing multicystic encephalopathy with 
hydrocephalus treated with a ventriculoperito-
neal shunt, left hemisphere atrophy with areas 
of residual porencephaly, and periventricular 
leukomalacia. As a result of these events, the boy 
developed predominantly right-sided spastic 
tetraparesis, walking with assistance, GMFCS III. 
He attended the clinic due to a four-week history 
of left-sided limp (since his mother had realized), 
apparently without pain, but that may have been 
due to the patient’s difficulties in communicating 
and expressing himself.

Written informed consent was obtained 
from the subject’s guardian (mother).

Physical examination revealed popliteal an-
gle -30º, left hindfoot 10º, right 15º, Thomas sign 
(+) 10º bilateral, left lumbar hump. He was pre-
viously able to walk 100 meters with assistance 
on the arm of a family member, and 30 meters 
without support. He was obese, with a BMI of 
29.75 (weight 80 kg, height 164 cm). When walk-
ing, he supported his weight preferentially on 
his left leg. His phenotype was consistent with 
adiposogenital syndrome; general clinical labo-
ratory tests were normal, with age-appropriate 
levels of testosterone, estrogens, thyroid hor-
mones, calcium, phosphorus, and vitamin D. En-
docrine disease was ruled out by the pediatric 
endocrinology department.

Clinical findings included greater right-sided 
spasticity, with -20º abduction and -30º internal 
rotation of the left hip. Radiology (Fig. 1) showed 
SCFE on the left hip classified as stable and 
chronic, with mild slippage (<30º) on the South-
wick classification, bilateral coxa valga, physeal 
posterior slope 18º, Risser 1, open major and 
minor trochanter, open triradiate cartilage, mod-
ified Oxford score 19, classified as stable acute-
on-chronic slipped capital femoral epiphysis.

In situ fixation of the left hip was per-
formed with a full-threaded screw (Fig. 2A). 
After 6 weeks of rest and physiotherapy, full 
weight-bearing exercises began with the assis-
tance of a walker. Three months after the inter-
vention, the patient’s gait was similar to before, 
still requiring assistance. He presented bilateral 
external rotation of 75º, and internal rotation of 
35º, and also symmetrical abduction of 50º. Radi-
ological study at six months depicted normality 
of the hip (Fig. 2B). Two years later (Risser 4), 
the patient was walking independently with the 
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assistance of the arm of another person or with 
the walker for a distance of 400 m, good trunk 
balance, asymptomatic.
Five years after the intervention, he was walking 
independently, Risser 5 and body mass index 
24.8 (weight 71 kg, height 169 cm). Twelve years 
after the intervention (25 year-old), with full skel-
etal maturity, the patient remains asymptomatic 
with no clinical or radiological changes (Fig. 3). 
Removal of the screw was rejected by the family.

DISCUSSION

SCFE is an exceptional finding in pa-
tients with CP. Only three cases have been 
described, all in non-ambulant patients. 
The first, a 14-year-old girl (GMFCS V), did 
not receive surgical treatment, as she had 
physeal closing and the slippage did not 
progress3. In the second, an 11-year-old girl 

Figure 1. X-ray showing SCFE of the left hip, stable and chronic, with mild 
slippage. Triradiate physeal cartilage is still open.

          
Figure 2. X-ray. A. After surgery, in situ fixation, depicting good position of the screw. Five threads in the 
epiphysis maintaining the stability can be observed. B. Six months later, complete reduction of the SCFE 
with partial closure of the proximal femoral physis, but open pelvic triradiate physis.
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(GMFCS IV), in situ fixation was performed 
with two cannulated screws4. The third, a 
15-year-old boy (GMFCS IV-V, not clearly 
stated in the paper) was reported after a 
seizure5 with in situ fixation with one screw. 
Our case is the first description of atypical 
SCFE in an ambulant spastic CP patient 
without traumatic event. SCFEs can be typ-
ical (idiopathic and the most frequent) or 
atypical. The latter are in one of the four 
groups by etiology: endocrine disorder-as-
sociated SCFEs, metabolic disorders such 
as renal osteodystrophy, chemotherapy-as-
sociated4, and radiation therapy-associat-
ed. In absence of radiation and/or chemo-
therapy, atypical SCFE is associated with 
two types of etiological factors: endocrine 
and mechanical6.

Regarding endocrine factors, the so-
called adioposogenital syndrome has been 
considered for some time as a disorder as-
sociated with SCFE but generally without 
hormonal or endocrine changes. As expect-
ed, we found no hormonal changes in our 
patient, although he did present the typical 
adiposogenital phenotype that would sug-
gest the involvement of endocrine factors.

Different mechanical factors can be ad-
dressed:

–	 Absolute or relative retroversion of 
the neck of the femur and the change 
in the slope of the physis relative to 
the diaphysis and femoral neck. A 
reduced femoral anteversion angle is 
known to be specifically associated 
with the development of SCFE7.

–	 Thinning of the perichondrial ring 
complex that occurs during the skel-
etal maturation of adolescents weak-
ens the proximal femoral physis, and 
makes it more sensitive to the shear 
stress that finally causes physeal 
slippage8,9. This is consistent with 
the Risser stage 1 of bone maturation 
observed at the time of the patient’s 
lesion.

–	 Another mechanical factor, not pre-
viously published, could be the me-
chanical stress caused by spasticity 
in an ambulant patient. Since the 
previously published cases3-5 were 
not ambulant, this may suggest that 
spasticity is a mechanical stress fac-
tor just as important as weight-bear-

Figure 3. X-ray. A. Anteroposterior view illustra-
tes a perfect femoral head at the age of 25. B. 
Axial view depicting the growth plate fusion and 
good femoral head; sphericity.

A
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ing in some patients. Both factors 
coincided in our patient: due to the 
greater right-sided spasticity the 
mechanical stress from walking was 
greater in the affected left side (with 
spasticity in a minor degree). It is ac-
cepted that risk factors for posterior 
slippage of the femoral head include 
external rotating forces, produced by 
the external rotation muscles, which 
occur in a sitting position10, caused 
by the increase in the physeal poste-
rior slope11. In an overweight child, 
the combination of retroversion and 
the varus load on the hip is enough 
to increase physeal strains, causing 
epiphyseal slip12. The forces acting 
on the hip are three times greater in 
spastic patients, even non-ambulant, 
than in normal individuals9. Our pa-
tient had spasticity (increasing the 
stress on the femoral head) and typ-
ical signs of SCFE (femoral retrover-
sion, obesity, and ability to walk), in 
addition to the risk factors described 
in spastic patients (coxa valga and 
greater shear force due to complete 
coverage by the acetabulum)4.

These factors might have played a de-
cisive role, particularly since the patient 
presented the other predisposing factors 
mentioned above. Thus, obesity, increased 
forces on the proximal femoral epiphysis 
due to spasticity, increased load on the 
dominant limb, increased physeal stress 
due to increased femoral retroversion, and 
weakening of the physis in adolescence are 
the mechanical factors that explain how 
SCFE may have occurred in our patient.

SCFE is generally treated surgically. In 
situ fixation, as performed in our patient, 
is the usual method in the case of stable 
SCFE13, particularly if the patient is still 
growing (case reported by Quick and Wil-
liamson4) and able to walk (present case). 
Nhamoucha et al5 also performed in situ 
fixation in an unstable SCFE but they did 
not report the clinical or radiological re-
sult except the post-op x-ray. In the case 
of Kardashian and Strongwater3, the pa-
tient progressed satisfactorily because she 
was non-ambulant, her physis were almost 

closed, and probably because the lesion 
may have been chronic.

Chronic musculoskeletal lesions with 
no reported pain (patellar stress fracture) 
have been described in CP patients14. Simi-
larly, SCFE may go unnoticed in CP patients 
if they are non-ambulant (as in the cases 
described), as no limping can be seen, and 
their capacity for communicating pain and 
emotions is limited. The three previously 
published cases were non-ambulant and 
incapable of communicating verbally, so 
it was impossible to confirm chronicity, 
unlike our patient who showed clear wors-
ening of his gait with increased limp com-
pared to his normal status, although he did 
not appear to be in pain. Mean time to di-
agnosis of SCFE in the general population 
is 17 weeks (range: 0-169)15. This delay may 
increase in CP patients who have difficul-
ties communicating verbally and producing 
language, since their speech may be barely 
intelligible, making it difficult for them to 
interact with their parents/caregivers, so 
many problems remain undetected.

In spastic patients, hip surveillance is 
recommended to screen for hip dislocation 
in GMFCS I, II and III patients up to 10 years 
of age. We believe that families and provid-
ers of care must be educated regarding hip 
problems in patients with CP, and the possi-
bility not only of partial dislocation or dislo-
cation, but also of SCFE in adolescents with 
an adiposogenital phenotype and/or risk 
factors must be taken into consideration, 
so that they can be diagnosed as quickly as 
possible. As a final observation to keep in 
mind, we propose that SCFE should be con-
sidered as part of the pathology in CP and 
included in the hip screening surveillance 
of CP patients older than 10 years of age, 
particularly in obese and/or adiposogenital 
phenotype patients with limited capacity 
for verbal communication.
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