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Abstract
 Transient osteoporosis of the hip (TOH) is usually reported in middle-aged men or during pregnancy as a benign self-limiting 
condition. Nevertheless, its impact on quality of life in terms of pain and disability is considerable. Also, it can lead to insuf-
ficiency fractures or, more rarely, evolve into osteonecrosis. This condition is anecdotally described in the pediatric age 
and very little is known about how it may affect the growing bone. We herein describe a case of TOH in a 10-year-old child 
treated at our pediatric rheumatology service and summarize the pediatric cases of TOH previously reported in literature. 
There are two points of interest in our case report,the first one being the unusual complication of TOH with a femoral physis 
fracture and the second the complete recovery after the off-label therapy with bisphosphonates. We suggest that interven-
tional medical treatment could be considered in selected cases of juvenile TOH, to prevent any possible irreversible damage 
on the femoral physis. As far as we know, this is the first report of neridronate employment in children affected by TOH.
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Introduction

Transient osteoporosis of the hip (TOH) is an uncommon 
condition characterized by sudden onset pain and osteopenia 
localized in the hip. The hip region shows at the magnetic 
resonance imaging a nonspecific area of edematous changes 
in bone marrow. Both symptoms and radiological findings 
are described as transient and self-limiting, with restitutio 
ad integrum usually within 6–12 months [1]. However, the 
severity of pain bears a remarkable limitation of movement 
and disability, and the critical reduction of bone mineral 
density (BMD) can eventually lead to insufficiency fractures.

The pathophysiology of TOH is poorly understood and is 
thought to be multifactorial. It could be initiated by a local 
ischemic episode possibly triggered by multiple bone insults, 
including mechanical, traumatic, vascular, inflammatory, or 
metabolic causes. In that regard, it remains unclear whether 
TOH and osteonecrosis belong to the same pathogenetic 

continuum, the first one being characterized by efficient 
reparative mechanisms gradually resolving bone marrow 
edema (BME) and the second one by the evolution to irre-
versible bone necrosis [2].

TOH usually affects middle-aged men or women dur-
ing the third trimester of pregnancy and in the post-partum 
period [3]. Nevertheless, this condition has been occasion-
ally described in children as well. Given the limited data 
on juvenile TOH, the treatment of pediatric patients mainly 
relies on the experience in the adult and includes rest, anal-
gesics, and physical therapy. We herein describe a case of 
TOH in a 10-year-old child who was diagnosed and treated 
at our pediatric rheumatology service and summarize the 
pediatric cases of TOH previously reported in the literature.

Case report

A 10-year-old boy was admitted to our pediatric rheuma-
tology service in October 2019 for hip pain, limping, and 
inability to bear weight on the right leg for 5 months. He 
recalled the history of a minor trauma that occurred in May; 
moreover, the day before the onset of pain, the child had a 
long walk uphill. During the summer, the child underwent 
radiological examinations and orthopedic consults led by 
suspicion of Legg-Calvé-Perthes disease in a local hospital, 
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but the results were inconclusive. Hip ultrasound examina-
tion did not detect any signs of synovitis or joint effusion, 
while a magnetic resonance imaging (MRI) showed mod-
erate hyperintensity of the right femoral head and neck in 
T2-weighted images. The patient was prescribed oral ibupro-
fen without any improvement and was directed to rheumato-
logic evaluation. He came to our attention in a wheelchair; 
the clinical examination was unremarkable except for the 
pain elicited by the passive flexion and external rotation of 
the right hip; also, heat and paresthesia were reported in the 
ipsilateral crural region. Laboratory exams showed no evi-
dence of systemic inflammation, nor any clues to infectious, 
autoimmune, or hemato-oncological diseases. A radiograph 
of the pelvis detected an area of osteopenia in the right femo-
ral head and neck (Fig. 1a); this finding was confirmed by a 
31.3% reduction in BMD of the right femoral neck compared 
with the left one, measured by dual-energy X-ray absorpti-
ometry (DXA): right femoral neck BMD 0.552 g/cm2 and 
height-for-age (HAZ) adjusted z-score BMD − 2.30 versus 
left femoral neck BMD 0.804 g/cm2 and HAZ adjusted 
z-score BMD 0.940. Lumbar spine BMD was normal. Serum 

calcium, phosphate, magnesium, 25-OH-cholecalciferol, 
total and bone alkaline phosphatase, parathormone, calci-
tonin, and thyroid function were in normal ranges. The MRI 
was repeated, showing marked signs of BME located at the 
right femoral head, neck, and greater trochanter, accompa-
nied by hip joint effusion; there was also periosteal edema, 
with no signs of fragmentation or deformation of cortical 
bone profiles; the thickness of the physis and articular carti-
lage was preserved (Fig. 2a). Those findings were consistent 
with the diagnosis of TOH.

Given the severity and duration of symptoms, the wors-
ened radiological picture, and the risk of progression to irre-
versible bone lesions, the child was treated with neridronate 
and vitamin D supplement. Neridronate was administered 
intravenously 2 mg/kg in 250 ml of saline solution in 2 h, 
preceded by premedication with paracetamol. A first cycle 
of 2 infusions 7 days apart was administered in November, 
leading to a rapid relief of pain and recovery of limb func-
tionality, although the passive flexion and external rotation 
of the hip were still slightly painful at a 1-month follow-up 
visit. Hence, we administered a second cycle of 2 infusions 

Fig. 1  Frog-leg X-ray per-
formed 5 months after the onset 
of symptoms, before treatment 
with neridronate (Oct 2019) 
showed an area of osteopenia 
in the right femoral head and 
neck (a), which was completely 
resolved at 12-month follow-
up (b)

Fig. 2  The MRI of the hips performed 5  months after the onset of 
symptoms before treatment with neridronate (Oct 2019) showed 
marked hyperintensity of the right femoral head, neck, and greater 
trochanter in short tau inversion recovery high-resolution (STIR HR) 

images (asterisk), consistent with bone marrow edema, and bilateral 
coxo-femoral effusion (arrows) (a). These findings were almost com-
pletely reverted 9 months after bisphosphonates administration (b)
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of neridronate 7 days apart and we outlined a physical 
rehabilitation schedule. As for the safety profile, mild flu-
like symptoms were reported the day after the first dose of 
neridronate, and serum calcium and creatinine remained 
always within the normal range.

A complete clinical recovery was achieved about 
2 months after the start of treatment and is still maintained 
to date. In September 2020, we performed a follow-up MRI 
which showed a sharp reduction of BME (Fig. 2b) bring-
ing out two irregular bands of low signal intensity consist-
ent with the sclerotic evolution of a physeal fracture, which 
were barely detectable earlier due to the marked surrounding 
edema. Radiographic evidence of localized osteopenia was 
no longer noticeable (Fig. 1b). The metabolic assessment 
was repeated, excluding any cause of bone fragility. Never-
theless, the child was addressed to genetic analysis to rule 
out a mild form of osteogenesis imperfecta, which tested 
negative.

Discussion

Transient osteoporosis of the hip is anecdotal in the pediat-
ric age and very little is known about how it may affect the 
growing bone. The first report of six children affected by 
TOH with clinical features and X-ray appearance similar to 
those observed in the adult was published in 1984 [4]. Sub-
sequently, Pay et al. [5] reported three cases of children with 
mechanical hip pain and transient abnormal MRI findings, 
consisting in hypointensity patterns in T1-weighted and 
isointensity in T2-weighted images of the femoral head con-
sistent with BME, accompanied by hip effusion, and sponta-
neously resolving along with clinical symptoms. The authors 
hypothesized that the T2 signal in children may not be as 
high as in adults due to the lesser amount of free extra-cellu-
lar water at the affected site [5]. Nevertheless, this observa-
tion did not apply to our case nor to other cases reported in 
the literature [6–9]. In the adolescent patient described by 
Joshi et al. [7], transient regional migratory osteoporosis, 
a clinical entity which is also part of the spectrum of bone 
marrow edema syndrome, was diagnosed. Recently, a novel 
mutation in collagen gene COL1A2 has been detected in a 
25-year-old man affected by transient regional osteoporo-
sis, suggesting a possible mild manifestation of osteogen-
esis imperfecta due to reduced bone mass and mechanical 
competence [10]. This is of special interest to the pediatric 
age, where the genetic background is supposed to play a 
greater role in the pathogenesis of the disease. However, 
in our patient, the analysis of a panel of genes related to 
juvenile osteoporosis, including COL1A2, tested negative.

With regard to the therapy, most patients were success-
fully treated with a conservative approach, including rest, 

non-steroidal anti-inflammatory drugs, vitamin D supple-
ment, physiotherapy, or abduction brace, leading to com-
plete resolution of symptoms within 3–19 months [4–7, 9]. 
A 15-year-old girl with BME at the acetabulum achieved 
rapid clinical and radiological recovery, respectively after 
6 and 12 weeks after iloprost administration [8]. Although 
TOH is usually considered a benign self-limiting condition, 
many reports of progression to insufficiency fractures or evo-
lution into osteonecrosis are reported in the adult literature 
[1]. Among the few pediatric cases available (Table 1) [4–9, 
11], two authors described residual radiological lesions in 
the growing bone of untreated patients: two children had 
enlarged femoral head and widened neck, one of them with 
bilateral joint space narrowing at the end of follow-up, while 
MRI showed a small residual T1-hypointense/T2-hypoin-
tense focal area in the metaphysis along the epiphyseal plate 
in a further patient [4, 5]. We hypothesize that diagnostic 
delay and untimely treatment may have affected the prog-
nosis of our patient, as suggested also by the case reported 
by Pay et al. [5]. With this regard, a few considerations are 
worth to be done. First, we cannot exclude that the physeal 
fracture detected by MRI after the resolution of BME dated 
back to the beginning of symptoms, possibly related to the 
history of a minor trauma 5 months before. However, such 
fractures are rare in healthy children, unless concomitant 
genetic, metabolic, or hemato-oncologic diseases causing 
increased bone fragility are present. On the other hand, it 
is also necessary to consider the difficulty of children to 
respect the indication of absolute rest until the pain severely 
limits the movement, which could have affected the course 
of the disease in our patient. Moreover, the inability to put 
weight on the right leg for a long time may have caused dis-
use bone loss, playing a further role in the clinical picture.

Conclusion

Although TOH is uncommon in the pediatric population, it 
should be taken into account in the differential diagnosis of 
BME. Most children benefit from a conservative approach, 
including rest, analgesics, and physical therapy. However, 
given the uncertainty around the prognosis of the disease in 
children, each case should be carefully assessed to determine 
the best treatment approach. In our view, this case report has 
two main points of interest, the first one being the unusual 
complication of TOH with a femoral physis fracture and the 
second the complete recovery after the off-label therapy with 
bisphosphonates. We suggest that an interventional medical 
treatment should be considered in selected cases of juvenile 
TOH, to prevent any possible irreversible damage on the 
femoral physis. In our experience, neridronate led to a rapid 
and sustained clinical recovery and may be a safe option in 
children.
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