
Introduction
Congenital coxa vara is a rare deformity of the proximal femur 
characterized by a decreased femoral neck-shaft angle and 
increased vertical orientation of the proximal femoral physis. It 
presents as a limp after the onset of walking and may be 
associated with a mild limb-length discrepancy in unilateral cases 
[1]. In contrast, slipped capital femoral epiphysis (SCFE) most 
commonly occurs during adolescence and has been reported to 

be associated with chronic conditions, such as endocrine and 
metabolic disorders and renal disease [2,3].
We report a case of chronic SCFE in a lean pre-adolescent girl 
with bilateral congenital coxa vara.

Case Report
A girl with no notable medical or family history presented with 
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Introduction: Congenital coxa vara is a rare deformity of the proximal femur characterized by a decreased femoral neck-shaft angle and 
increased vertical orientation of the proximal femoral physis. We report a case of slipped capital femoral epiphysis (SCFE) in a pre-adolescent 
child with bilateral congenital coxa vara.
Case Report: A girl presented with an out-toeing gait at 8 years and 2 months of age. Plain radiographs showed bilateral coxa vara, widening and 
displacement of the right proximal femoral physis, and a triangular metaphyseal fragment. The Hilgenreiner-epiphyseal angle was 76° on the 
right and 59° on the left. Magnetic resonance imaging showed signal changes on the right consistent with chronic SCFE, with no evident slip on 
the left. Bilateral in situ pinning was performed at 9 years and 10 months of age. Post-operatively, weight bearing on the right side was restricted 
using an ischial weight-bearing orthosis, whereas weight bearing was allowed on the left side. Union of the triangular metaphyseal fragment was 
confirmed on the right at 3 months and on the left at 6 months. Because of skeletal growth, screw exchange was performed 1 year and 3 months 
after surgery, and the screws were removed at 14 years and 3 months of age after physeal closure associated with skeletal maturity. At the final 
follow-up at 14 years and 4 months of age, she had no pain, had a normal gait, and was able to participate in dance activities.
Conclusion: We report a case of SCFE associated with congenital coxa vara. In this case, a favorable mid-term outcome was achieved with 
bilateral in situ pinning and careful post-operative weight-bearing management.
Keywords: Congenital coxa vara, slipped capital femoral epiphysis, in situ pinning, pediatric orthopedics, proximal femoral physis.

Abstract

Learning Point of the Article:
In congenital coxa vara, the shear forces across the proximal femoral physis are increased. In a case of slipped capital femoral epiphysis 

associated with congenital coxa vara, a favorable mid-term outcome was achieved with in situ pinning alone by restricting weight-bearing.
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an out-toeing gait at 8 years and 2 months of age. She was 
observed, but her symptoms fluctuated over time; therefore, 
she first visited a local clinic at 9 years and 9 months of age. She 
was diagnosed with SCFE and was referred to our department at 
9 years and 10 months of age for further evaluation and 
treatment. Hip range of motion showed mild limitation of 
internal rotation. There was no obvious limb-length 
discrepancy, and no abnormal findings were noted in other 
joints.
Plain radiographs showed bilateral coxa vara, and the right 
proximal femoral physis was widened, with posteromedial 
displacement of the epiphysis and a triangular metaphyseal 
fragment (Fig. 1). The Hilgenreiner-epiphyseal angle [4] was 
76° on the right and 59° on the left. The posterior tilt angle [5] 
was 68° on the right and 32° on the left.
Magnetic resonance imaging showed low signal 
intensity on T1-weighted images and high signal 
intensity on short tau inversion recovery images 
around the right proximal femoral physis, consistent 
with chronic SCFE. No obvious signal change was 
observed on the left (Fig. 2).
Prophylactic internal fixation was also planned for 
the asymptomatic left side, and bilateral in situ 
pinning of the proximal femoral physes was 
performed at 9 years and 10 months of age.
Post-operatively, the affected right hip was kept non-
weight-bearing using an ischial weight-bearing 
orthosis, whereas full weight-bearing was permitted 
on the left side. Evaluation for underlying disease 
was performed, but no skeletal abnormalities other 
than those involving the hips were identified, and 
skeletal dysplasia was considered unlikely. Blood 
tests showed Blood Urea Nitrogen 10 mg/dL, 

Creatinine 0.33 mg/dL, and Thyroid-stimulating hormone 
2.710 μIU/mL, which did not suggest renal or thyroid 
dysfunction. Although Parathyroid Hormone was not 
measured, the only abnormal finding was a mildly decreased 25-
hydroxyvitamin D level at 15.0 ng/mL; Calcium 10.0 mg/dL, 
Inorganic Phosphorus 4.2 mg/dL, and Bone-specific Alkaline 
Phosphatase 48.3 μg/L were within normal ranges, and 
metabolic bone disease was considered unlikely. After 
consultation with pediatricians, skeletal deformity secondary to 
metabolic bone disease or endocrine disease was also 
considered unlikely.
At 3 months post-operatively, union of the right triangular 
metaphyseal fragment was observed, and partial weight bearing 
on the right side was started. At 6 months post-operatively, 
radiographic stability on the left side was confirmed, and full 
weight bearing on both sides was allowed (Fig. 3).
Because of skeletal growth, bilateral screws were exchanged 1 
year and 3 months post-operatively. After physeal closure 
associated with skeletal maturity, implant removal was 
performed at 14 years and 3 months of age (4 years after the 
initial surgery).
At the final follow-up, she had no hip pain or gait disturbance 
and was able to participate in dance activities without 
restrictions (Fig. 4).

Discussion
Congenital coxa vara is rare and is estimated to occur in 
approximately 1 in 25,000 births [1]. It may be unilateral or 
bilateral, and some cases are associated with skeletal dysplasias, 
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Figure 1: Initial radiograph. Bilateral coxa vara was observed, and the right 
proximal femoral physis was widened, with displacement of the capital femoral 
epiphysis and a triangular metaphyseal fragment.

Figure 2: Initial magnetic resonance imaging. Low signal intensity on T1-weighted images 
and high signal intensity on short tau inversion recovery images were observed around the 
right proximal femoral physis. No obvious signal change was observed on the left.
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such as osteogenesis imperfecta, osteopetrosis, epiphyseal 
dysplasia, and metaphyseal dysplasia [6].
Radiographically, the proximal femoral physis becomes more 
vertical, and varus deformity may progress as shear force acts on 
the physis. The Hilgenreiner-epiphyseal angle is used to 
quantify the deformity and determine the treatment strategy 
[4].
Weinstein et al. introduced the Hilgenreiner-epiphyseal angle 
and proposed that valgus osteotomy should be considered 
when this angle exceeds 60°, that 45–59° represents a gray zone 
requiring observation, and that angles <45° may improve 
without surgery [4]. Trigui et al. retrospectively evaluated 
osteotomy for coxa vara associated with skeletal dysplasia and 
reported a high rate of recurrence after osteotomy [7]. Similarly, 
the possibility of recurrence after valgus osteotomy and the 
importance of sufficient correction have also been mentioned 
in other reports of long-term outcomes [8,9,10].
To our knowledge, only one case report has described SCFE 
associated with congenital coxa vara, similar to the present case; 
that patient was a 5-year-old girl. In that case, treatment 
consisted of in situ pinning combined with valgus osteotomy 
[11]. To our knowledge, there have been no previous reports 
describing favorable outcomes with in situ pinning alone in 
patients with both congenital coxa vara and SCFE. Although 

long-term follow-up is required, this case suggests that some 
patients may achieve satisfactory clinical outcomes without 
valgus osteotomy.
SCFE in children younger than 10 years is rare and has been 
reported to be associated with underlying diseases, such as 
thyroid dysfunction, growth hormone-related disorders, and 
renal osteodystrophy [2,3,11]. In situ pinning is generally 
performed for SCFE; however, poor long-term outcomes have 
been reported in severe slips, and open reduction may be an 
option in selected cases [12,13]. Osteotomy for SCFE generally 
involves flexion correction, whereas osteotomy for coxa vara 
involves valgus correction; therefore, osteotomic correction of 
the combined deformity may require three-dimensional 
correction and increases surgical complexity.
In the present case, chronic SCFE of the right hip was observed 
in the setting of bilateral congenital coxa vara. No underlying 
disease was identified for either congenital coxa vara or SCFE. 
At the time of diagnosis, the pathophysiology could not be 
clearly determined, and internal fixation with bilateral in situ 
pinning alone was selected, taking into account the possibility 
that staged osteotomy might be required in the future. As a 
result of carefully advancing weight bearing on the affected side, 
a favorable clinical outcome was achieved at mid-term follow-
up without osteotomy.

Conclusion
We report a case of SCFE associated with congenital coxa vara. 
Given the chronic clinical course and careful post-operative 
weight-bearing management was used, a favorable mid-term 
outcome was achieved with in situ pinning alone.
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Figure 3: Post-operative radiographs. (a) Immediately after surgery. Union of 
the triangular metaphyseal fragment was observed on the right at 3 months post-
operatively (b) and on the left at 6 months post-operatively (c).

Figure 4: Radiograph obtained after implant removal.

Clinical Message

SCFE may occur in children with congenital coxa vara. Depending 
on the clinical course and post-operative management, favorable 
outcomes may be achieved with in situ pinning alone.
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