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Introduction

A subchondral insufficiency fracture (SIF) of the femoral head occurs mainly in elderly
women with osteoporosis as well as in patients who have undergone renal transplantation[(1-3).
SIF of the femoral head should be included in the differential diagnosis of acute onset of
coxarthrosis, along with osteonecrosis of the femoral head (ONFH) and transient osteoporosis of
the hip (TOH)(4). Because SIF of the femoral head has been reported to have a clinical course
completely different from that of ONFH, the differential diagnosis of these two diseases is
especially important [(5, 6). On the other hand, there may be a close relationship between SIF of
the femoral head and TOH, but the patient populations and the main location of bone marrow
edema (BME) differ(5, 7, 8). More specifically, TOH usually affects middle-aged men and
pregnant women, mostly those without prior trauma or a sudden increase in activity.

SIF of the femoral head has also been reported to occur as a fatigue-type stress fracture in
healthy young military recruits as well as in patients with bone fragility (9). Iwasaki et al.
reported five cases of SIF of the femoral head in young adults who had no history of
overexertion or antecedent trauma (10). They concluded that SIF of the femoral head needs to be
seriously considered as a possibility even in younger patients presenting with hip pain. Although
most reports mention unilateral onset or a definite time interval between the two sides (11, 12),
simultaneous bilateral SIF of the femoral head is extremely rare.

Herein, we report the rare case of a normally active adolescent who developed bilateral
SIF of the femoral head. The patient and her family were informed about this report and agreed

to its publication.

Report of the Case
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A 14-year-old girl presented with bilateral hip joint pain without apparent trauma. She had
sprained the left Lisfranc joint while playing basketball and had recovered with conservative
treatment (weight bearing strictly within the limits of pain for 4 weeks). Two months later, bilateral
hip joint pain occurred during load bearing, for which she visited the nearest hospital. She was
referred to our hospital visit three weeks after the hip joint pain first occurred. Although she had a
history of using a topical corticosteroid (betamethasone butyrate propionate) on her back for her
atopic dermatitis for two years, she had no history of corticosteroid intake or alcohol abuse. She
was 164 cm tall and weighed 70 kg (body mass index; 26.4 kg/m?). A blood examination revealed
no abnormality in the renal or liver function. The serum tartrate-resistant acid phosphatase Sb
(TRACP-5b), intact procollagen type 1 N-terminal propeptide (P1NP), 25-hydroxy vitamin D
(250HD), and intact parathyroid hormone (PTH) level was 375 mU/dL, 53.5 ng/mL, 12.4 ng/mL
and 55 pg/mL, respectively. Total bone mineral density (BMD) of the femur was 0.851 g/cm?
(young adult mean value (YAM); 90%), determined by performing dual x-ray absorptiometry; all
measurements were within normal ranges. On her first visit to our hospital, her Harris Hip Score
was 54 points on the right side and 46 points on the left side.

A plain hip radiograph at the first visit revealed no abnormalities except for bilateral hip
dysplasia (Center-Edge angle; right 12 degrees, left 19 degrees. Sharp angle; right 51 degrees, left
43 degrees) (Fig. 1A). A coronal T1-weighted MR image showed low-intensity band (Fig. 1B) and
a short TT inversion recovery (STIR) image showed extensive bone marrow edema pattern in both
hips (Fig. 1C) at the previous clinic visit. To exclude ossification failure, hip arthrography was
performed. Thickened cartilage, which characterizes cartilage ossification failure, was not

observed in the hip arthrography (Fig. 2).
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Because collapse of the femoral head was not present, we instructed her and her mother to
use the crutch and avoid any physical exertion. At three months after the first visit, the coronal T1-
weighed MR image showed a decrease in the low intensity area (Fig. 3A). At eight months after
the first visit, the low intensity area had almost disappeared; a hip radiograph did not show collapse
and progression of joint space narrowing (Fig. 3B). At the last follow-up, she reported no hip pain
or other symptoms, and her Harris Hip Score was 100 points. Because vitamin D deficiency (low
25 OHD level) in this case was determined to be caused by insufficient intake and lack of daylight

exposure, we guided the patient regarding supplement intake and advised sunbathing.

Discussion

The magnetic resonance imaging (MRI) finding of the right side in this case was
consistent with previous reports of SIF of the femoral head; the shape of the low intensity band
on T1-weighted images was irregular, serpiginous, and convex to the articular surface (1, 3, 4,
13). In contrast, the low intensity band on T1-weighted images of the left side in this case at the
baseline and 3 months after the first visiting seemed smooth and circumscribed. When
considered with the longitudinal MRI finding that low intensity band decreased from baseline to
8 months after the first visit, this case could be diagnosed as bilateral SIF of the femoral head.
The important differential diagnoses in determining SIF of the femoral head in adolescents are
ONFH, TOH, and ossification failure. In this case, TOH and cartilage ossification failure could
be excluded by examining the MRI finding (which showed a clear band pattern) (14) and the hip
arthrography finding, respectively.

There have been two case reports of bilateral SIF of the femoral head in patients

receiving renal transplantation (3, 15); however, this case was, to the best of our knowledge, the
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first report of bilateral SIF of the femoral head in an adolescent without comorbidities.
Additionally, because her activity level was moderate and not high such as in athletes or military
personnel, this case was thought to be insufficiency fracture rather than a fatigue fracture.
Therefore, SIF of the femoral head needs to be considered in patients presenting with hip pain,
even in normally active adolescents.

The present case is thought to be induced by the complex causes previously reported such
as glucocorticoid use, hip dysplasia (16), osteopenia (10, 17) and other unknown factors.
Additionally, the present case showed vitamin D insufficiency (12.4 ng/mL). Low vitamin D
concentrations have been reported in the majority of elderly patients suffering fragility fractures
(18-20). On the other hand, the prevalence of vitamin D insufficient is not rare in Japan (21,
22).The Japanese population-based osteoporosis (JPOS) cohort study reported that low 25(OH)D
levels, especially < 20 ng/ml, were associated with elevated fracture risks in Japanese women
(23). However, because mean age in this JPOS study was over sixty years old, it is unclear if low
vitamin D level in the current case induced bone fragility. Additionally, although vitamin D plays
a crucial role in maintaining bone health and muscle strength in healthy children (24-26), the
optimum 250HD level that needs to be maintained remains uncertain (27).

In conclusion, we present our experience with a case of simultaneous bilateral SIF of the
femoral head in a normally active adolescent. Subchondral insufficiency fractures of the femoral
head should be considered in the differential diagnosis of hip pain in adolescents with hip

dysplasia, osteopenia or vitamin D insufficiency.
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Figure legends

Fig. 1 Images obtained at the first visit.

(A) Anteroposterior radiograph of the hip at the first visit. (B) Coronal T1-weighted magnetic
resonance image of the hip at the same month. Low-intensity band pattern in the both femoral
head (arrow). (C) Coronal Short TI Inversion Recovery (STIR) image of the hip in the same
month.

Fig. 2 Hip arthrography images

Left panel: Arthrography image of the left hip. Right panel: Computed tomography arthrography

image

Fig. 3 Longitudinal magnetic resonance images and radiograph at the final follow up

(A) Longitudinal coronal T1-weighted magnetic resonance image of the hip. (B) Anteroposterior

radiograph of the hip at the final follow-up.
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