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The Utility of Magnetic Resonance Imaging to Diagnose Asymptomatic Radio-
graph-Negative Hip Fractures in Patients on Chronic Steroids: A Case Report 

of Simultaneous Bilateral Non-Traumatic Femoral Neck Fractures

Abstract

The incidence of atraumatic simultaneous bilateral neck of femur fractures is rare, but may be predisposed by metabolic bone 
disorders. While magnetic resonance imaging is recommended to rule out occult hip fractures in symptomatic patients with 
predisposing factors, the approach to asymptomatic patients is unclear. The authors report herein a rare case of a patient with 
significant history of long-term, high-dose glucocorticoid usage who presented with a displaced right neck of femur fracture 
without antecedent trauma, who was subsequently diagnosed with contralateral undisplaced neck of femur fracture following 
magnetic resonance imaging scan. The importance of having an index of suspicion for bilateral fracture incidence in patients 
on chronic steroids, as well as the utility of magnetic resonance imaging to rule out undisplaced contralateral hip fracture even 
in the absence of symptoms or suspicious radiographic features, are discussed.

Keywords: Neck of femur fracture; Magnetic resonance imaging; Steroid; Asymptomatic; Bilateral

Introduction
Though there is rising prevalence of unilateral hip fractures 
following low-velocity trauma globally, atraumatic simulta-
neous bilateral neck of femur fractures remain rare. Possible 
contributing factors within existing literature include severe 
osteoporosis, hypophosphatemic rickets disease [1], renal os-
teodystrophy [2] and anti-epileptic usage [3]. While magnetic 
resonance imaging is recommended to rule out occult hip frac-
tures in patients with hip pain and underlying predisposing fac-
tors, the approach to asymptomatic patients is unclear.  

We report a rare case of a patient with significant history of 
long-term, high-dose glucocorticoid usage who presented with 
a displaced right neck of femur fracture without antecedent 
trauma, who was subsequently diagnosed with an asymptom-
atic left undisplaced neck of femur fracture that was undetected 
on radiographs, after undergoing magnetic resonance imaging 
scan. To the authors' knowledge, this has not been reported in 
literature and highlights the importance of having an index of 
suspicion for bilateral fracture incidence in patients on chronic 
steroids, and the need to consider magnetic resonance imaging 
to rule out undisplaced contralateral hip fracture even in the 
absence of symptoms.

Case Report
This case report describes a 74-year-old Chinese lady with si-
multaneous bilateral atraumatic neck of femur fractures. She 
first presented to the emergency department of a tertiary hospi-
tal in April 2025 for one month history of worsening right hip. 
It was described as a sharp pain over her right groin, radiating 
towards the lateral and distal aspect of her right thigh. Her pain 
was worse with weightbearing and mobilization, and was re-
fractory to oral analgesia. She denied prior trauma to her hip 
throughout her life.

Of significance, she received long-term, high-dose glucocor-
ticoid usage for left necrotizing sclerouveitis. She initially re-
ceived a short course of intravenous methylprednisolone 1g 
which was oralized to once-daily prednisolone 60mg in end 
March 2024. Prednisolone dosage was gradually tapered each 
week to once-daily 20mg regime by end April 2024. Due to 
disease recurrence in end April 2024, she was re-admitted for 
another short-course of IV methylprednisolone 1g. Predniso-
lone dosage was gradually tapered according to disease con-
trol: from 30mg daily in April 2024, to 10mg daily in July 
2024, and finally to 2.5mg daily from Jan 2025 until the date 
of presentation. This was additionally complicated by steroid-
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Figure 1: Initial anteroposterior pelvis radiograph demon-
strating displaced right neck of femur fracture with no obvi-

ous fracture over the left proximal femur.

Figure 2: Pre-operative T1-weighted, gadolinium-enhanced 
magnetic resonance image demonstrated simultaneously-

occurring undisplaced left neck of femur fracture.

induced hyperglycemia and multi-level lumbar spine compres-
sion fractures. Her other past medical history included hyper-
tension, hyperlipidemia and anemia of chronic disease. Prior 
to onset of symptoms, she required assistance for her activities 
of daily living, and was home ambulant with a walking frame.

On examination, the patient had a cushingoid appearance. Her 
right lower limb was shortened and externally rotated. There 
was significant pain on flexion, internal rotation and axial load-
ing of her right hip. There was no left lower limb shortening or 
pain on left hip mobilization.

Initial radiographs demonstrated a displaced right neck of fe-
mur fracture (Figure 1), with no grossly significant femoral 
neck fracture noted on the left hip. Considering her atraumatic 
presentation, further imaging was planned to rule out a patho-
logical cause. Subsequent magnetic resonance imaging of her 
pelvis demonstrated a subacute, displaced right neck of femur 
fracture. Additionally, an undisplaced left neck of femur frac-
ture was incidentally noted (Figure 2). There was no radiologi-
cal evidence of a pathological cause.

Biochemical markers (erythrocyte sedimentation rate, adjusted 
calcium, phosphate, alkaline phosphatase, 25-hydroxy Vitamin 
D and parathyroid hormone) did not suggest any underlying 
metabolic bone disease to account for the bilateral and atrau-
matic presentation. Her bone mineral density was in the os-
teopenic range with reported T-score of -2.3.

The patent underwent cemented right hip bipolar hemiarthro-
plasty and surgical fixation of her undisplaced left hip frac-
ture using the femoral neck system. Post-operatively, she un-
derwent rehabilitation by the therapist and ambulated with a 
rollator walking aid. She was concurrently managed for her 
other medical issues including cholestatic transaminitis, acute 
kidney injury, delirium and urinary tract infection. Approxi-
mately two weeks following surgery, she was transferred to the 
community hospital for further rehabilitation.

The patient was reviewed at the outpatient clinic at six weeks 
following surgery, and was assessed to have mild right lateral 
hip pain. On examination, her surgical wounds were well-
healed and there was minimal tenderness over the right lateral 
hip. Her hip flexion was 5 degrees, internal rotation was 10 
degrees and external rotation was 20 degrees bilaterally. Ra-
diographs showed healing left proximal femur fracture without 
any signs of peri-implant loosening or mal-alignment, as well 
as a stable right hip bipolar hemiarthroplasty prosthesis (Fig-
ure 3).

Figure 3: Anteroposterior pelvis radiograph at six weeks after 
surgery demonstrating right hip bipolar hemiarthroplasty and 

surgical fixation of the left proximal femur with the femoral 
neck system.

Discussion
To the authors' knowledge, this is the first report of simultane-
ous atraumatic bilateral neck of femur fracture occurring in a 
patient with significant background of chronic glucocorticoid 
usage. In particular, undisplaced neck of femur fracture in the 
contralateral hip was incidentally detected on magnetic reso-
nance imaging – despite the absence of pain, trauma or con-
cerning radiographic features. This case highlights two impor-
tant points: first, clinicians should have an index of suspicion 
for bilateral fracture incidence in patients with long-term glu-
cocorticoid usage; second, in cases of chronic glucocorticoid 
usage with known unilateral fragility hip fracture, magnetic 
resonance imaging should be considered to rule out contralat-
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eral radiograph-negative hip fracture even in the absence of 
symptoms.

Presence of simultaneous bilateral neck of femur fractures 
following low-velocity injury or without antecedent trauma 
should raise suspicion of an underlying systemic etiology. 
Amongst the limited reports of such cases in existing literature, 
possible contributing factors include severe osteoporosis, hy-
pophosphatemic rickets disease, renal osteodystrophy and anti-
epileptic usage. Arisumi et al. reported a case of a 33-year-old 
gentleman with severe osteoporosis and vitamin-D deficiency 
who developed simultaneous bilateral neck of femur fractures 
without antecedent trauma [4], while Uzun et al. reported a 
case of a 26-year-old lady with significant history of autoso-
mal recessive hypophosphatemic rickets disease with similar 
atraumatic presentation during the postpartum period [1]. John 
et al. reported three cases of end-stage renal disease with renal 
osteodystrophy with simultaneous bilateral neck of femur frac-
tures after episodes of grand mal convulsions [2]. Sadiq et al. 
reported a case of low-energy simultaneous bilateral neck of 
femur fractures in a 50-year-old epileptic patient on long-term 
phenytoin who fell from bed [3].

Considering that our patient's bone mineral density was in the 
osteopenic range, our case demonstrates that chronic gluco-
corticoid usage may be an independent risk factor for simul-
taneous bilateral neck of femur fractures even without severe 
osteoporosis. The incidence of fragility fractures may be pre-
disposed by glucocorticoid usage through several mechanisms: 
suppressed osteoblastic activity, reduced intestinal and renal 
calcium absorption and/or increased calcium excretion [5]. The 
net effect is inhibition of bone formation, as well as increased 
bone resorption (resulting from secondary hyperparathyroid-
ism) [5]. These alterations in bone physiology may similarly 
explain the incidence of delayed union or non-union of surgi-
cally-treated hip fractures in patients with chronic glucocor-
ticoid usage, and the proposed use of anabolic drugs such as 
teriparatide in such patients to facilitate osteoblastic activation 
[6]. 

Importantly, clinicians should be aware that both short-term 
high glucocorticoid exposure, as well as high cumulative glu-
cocorticoid exposure over time, predispose incidence of hip 
fracture. In a population-based study using the Danish National 
Health Service data, consisting of 81,342 patients, Amiche et 
al. demonstrated that the risk of hip fractures was indepen-
dently increased by both high daily prednisolone dose (i.e., 
exceeding 15mg per day) (adjusted odds ratio (OR) 2.50 (2.19-
2.85)) and high cumulative prednisolone dose (i.e., exceeding 
1g) (adjusted OR 1.64 (1.54-1.74)) [7]. This risk was further 
compounded when the prednisolone regime consisted of both a 
high daily and cumulative dose (adjusted OR 2.94 (2.52-3.42)). 

While current clinical practice recommends the use of mag-
netic resonance imaging to rule out occult fractures in symp-
tomatic patients with predisposing comorbidities, the diagnos-
tic approach to asymptomatic patients – with or without known 
unilateral fragility fracture – is unclear. This in turn highlights 
a gap in current literature on the prevalence of asymptomatic, 
radiograph-negative hip fractures in patients with predispos-
ing factors: while studies examining the magnetic resonance 
imaging results of asymptomatic hips exist, the majority of 
such research focuses on the prevalence of acetabular cartilage 
loss and labral tears in athletes [8] or avascular necrosis in pa-

tients with risk factors such as systemic lupus erythematosus 
[9]. Future research addressing this specific gap in knowledge 
will be necessary in determining whether there is utility in rou-
tine magnetic resonance imaging to rule out asymptomatic, 
radiograph-negative hip fractures in patients with risk factors, 
when balanced against the cost and availability of magnetic 
resonance imaging capabilities. Our case provides an example 
where the aforementioned change in clinical approach would 
have significant clinical utility. Importantly, failure to pick up 
these occult fractures will lead to debilitating consequences 
downstream, including fracture displacement with or without 
trauma, readmission for further treatment, subsequent second-
ary surgical-related risks and resetting a patient’s rehabilitation 
post-surgery. 
   
Conclusion
In cases of chronic glucocorticoid usage, clinicians should have 
an index of suspicion for bilateral fracture incidence. When 
unilateral fragility hip fracture is known, there is potential util-
ity of routine magnetic resonance imaging to rule out contra-
lateral radiograph-negative hip fracture even in the absence of 
symptoms. Further research examining the prevalence of such 
cases will be essential in determining the ideal diagnostic ap-
proach to cases with predisposing factors. 
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