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Introduction

In the treatment of metastatic bone tumors, bone-modifying 
agents (BMA) including bisphosphonates and denosumab 
is known to reduce the frequency of skeletal-related event 
including severe bone-related pain, hypercalcemia, spinal 
cord compression, or pathological fracture (1-3). Whereas, 
atypical femoral fracture (AFF) has been reported as an 
adverse event following the treatments with BMA. AFF is 
known to be a kind of stress fracture, and it usually shows 
typical imaging findings and clinical symptoms. Diagnosing 
AFF in the hyperacute phase by imaging modalities is 
challenging, but it is essential for preventing symptomatic 
fracture. We describe herein a patient with AFF without 
characteristic plain radiographic findings. However, his 
magnetic resonance imaging (MRI) showed a signal change 
at the lateral periosteum of proximal femoral diaphysis a 
few days before the symptomatic fracture, and the signal 
change was considered to be a significant MRI finding in 
the hyperacute phase of AFF.

Case presentation

A 67-year-old Japanese man presented with a three-month 
history of right proximal thigh pain without a history of 
trauma. Thirty-nine months ago, he was diagnosed with 
prostate cancer with multiple bone metastases including 
bilateral femur metastases, and he received chemotherapy 
with bicalutamide, luteinizing hormone-releasing 

hormone analog, and denosumab for 23 months. Plain 
radiographs of the right proximal femur showed a focal 
cortical thickening in the lateral subtrochanteric cortex  
(Figure 1A). MRI showed cortical thickening and bone 
edema in the subtrochanteric area (Figure 1B,C,D). 
The patient was diagnosed with AFF and underwent 
prophylactic internal fixation with intramedullary nail 
(IMN). After the operation, the denosumab therapy 
was stopped. Seven months after the initial operation, 
left proximal thigh pain appeared. Plain radiographs of 
the left proximal femur showed no abnormality except 
preexisting osteoblastic metastasis (Figure 2A). MRI 
revealed a focal high intensity area along the lateral 
subtrochanteric periosteum on T2-weighted imaging and 
a short-tau inversion recovery (STIR) sequence, which 
was considered to be periostitis (Figure 2B,C). However, 
no bone edema was detected around the subtrochanteric 
region. Ten days after the MRI, the left subtrochanteric 
femoral fracture occurred following minimal trauma 
(Figure 2D). The transverse fracture was located in line 
with the hyperintense area along the lateral cortex of 
the subtrochanteric region on MRI. The patient was 
diagnosed with AFF and underwent internal fixation with 
IMN (Figure 2E). Postoperative rehabilitation with full 
weight-bearing and low-intensity pulsed ultrasound to 
accelerate bone healing were allowed from the day after 
surgery. Eleven months after the second surgery, the bone 
healing was delayed (Figure 2F) and the patient had a 
slight left thigh pain, but he was able to walk with a cane.
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Written informed consent was obtained from the patient 
for publication of this study and any accompanying images. 
A copy of the written consent is available for review by the 
Editor-in-Chief of this journal.

Discussion

The patient meets all major criteria for the diagnosis of  
AFF (1). AFF is a fracture located along the femoral 
diaphysis between areas just distal to the lesser trochanter 
and just proximal to the supracondylar flare. AFF 
is associated with treatments using BMA including 
bisphosphonates or denosumab (1-3). Plain radiographs 
typically show a beak- or flare-like periosteal or endosteal 
callus in the lateral femoral cortex (4). MRI typically shows 

focal cortical thickening (periosteal and/or endosteal 
beaking) and bone edema (periosteal, endosteal, or marrow 
edema) (5,6). In the present case, since prodromal symptoms 
such as pain over the lateral aspect of left the thigh were 
present, imaging studies were conducted. Although there 
was no finding that matched AFF on the plain radiograph, 
MRI revealed a slight signal change showing a thin high-
intensity area along the lateral subtrochanteric femoral 
cortex 10 days before the symptomatic fracture. Therefore, 
there is a possibility that this signal change on MRI 
reflected the presence of hyperacute AFF. If the patient 
with a history of treatment with BMA has prodromal 
symptoms and MRI shows a periosteal signal change along 
the femoral diaphysis, prophylactic internal fixation should 
be considered in order to prevent symptomatic AFF.

Figure 1 Plain radiograph of the right proximal femur (A) showing a focal cortical thickening in the lateral cortex of the subtrochanteric 
region (arrow). Coronal T1-weighted image (B), T2-weightied image (C), and short-tau inversion recovery (STIR) sequence (D) showing 
bone edema (arrowhead).
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Figure 2 Plain radiograph of the left proximal femur (A) showing no abnormality excluding preexisting osteoblastic metastasis (arrowheads). 
Coronal T2-weighted images (B) showing no focal cortical thickening nor bone edema around the subtrochanteric region. STIR sequence 
(C) showing focal high-intensity area along the subtrochanteric lateral periosteum (white arrow). Plain radiograph 10 days after the MRI 
(D) showing transverse fracture located in line with the hyperintense area along the lateral cortex of the subtrochanteric area on MRI (black 
arrow). Plain radiograph obtained immediately after the internal fixation with intramedullary nail (E). Plain radiograph obtained 11 months 
after the surgery (F) showing delayed bone healing.
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