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Bisphosphonate, a potent anti-resorptive agent, is generally accepted as a safe, effective, 
well tolerated treatment for postmenopausal osteoporosis. Atypical femoral fracture 
(AFF) and bisphosphonate related osteonecrosis of jaw (BRONJ) are the increasing mor-
bidities in patients treated with long term bisphosphonate. Pathogenic mechanisms of 
AFF and BRONJ are not fully identified and not identical. We report a case of BRONJ fol-
lowed by AFF and its nonunion in a 67-year-old woman patient receiving an oral 
bisphosphonate during 7 years for the treatment of osteoporosis.
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INTRODUCTION

Bisphosphonate, a potent anti-resorptive agent, is generally accepted as a safe, 
effective, well tolerated treatment for postmenopausal osteoporosis. Although 
the short-term safety and the efficacy of these drugs have been investigated and 
documented, an increasing number of recent reports draw attention to the possi-
ble correlation between long-term bisphosphonate therapy and the occurrence 
of morbidities mediated by inhibition of osteoclast function serves to decrease re-
sorption.[1] Recent reports have noted atypical femoral fractures (AFF) and bisphos- 
phonate related osteonecrosis of jaw (BRONJ) are the increasing morbidity in pa-
tients who have undergone long-term bisphosphonate therapy for osteoporosis. 
[2-7] Pathogenic mechanisms of AFF and BRONJ are not identified and not identi-
cal. We experienced a rare case of BRONJ followed by AFF and its nonunion in a 
same patient who was treated by long-term bisphosphonate administration for 
osteoporosis.

CASE

A 67-year-old woman was diagnosed oseteoporosis and treated with oral Rise-
dronate (150 mg/month for 2 years), Ibandronate (150 mg/month for 2 years) and 
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Alendronate (70 mg/week for 3 years) for 7 years. She pre-
sented with sudden developed right hip pain despite no 
evidence of definite trauma. On the radiograph, transverse, 
noncomminuted subtrochanteric fracture with medical 
beak was noted. She was treated with closed reduction us-
ing long proximal femoral nail (Long Gamma-3 nail, Stryk-
er) in the regional hospital (Fig. 1). Osteoporosis treatment 
has been discontinued. But from 6 months after the sur-
gery she discontinued the schedule of our out-patient de-
partment. After three years of operation, she showed up at 
our out-patient department with pain in the right hip joint 
while walking despite no evidence of trauma. On the radio-
graph, nonunion of subtrochanteric fracture and breakage 
of long Gamma-3 nail was noticed (Fig. 2). Her height was 
145 cm, body weight 55 kg, and body mass index (BMI) 
26.1 kg/m2. The bone mineral density (BMD) of lumbar 

spine measured by dual energy X-ray absorptiometry (Dis-
coveryTM, Hologic, Bedford, MA, USA) was 0.490 g/cm2, of 
which the T score was -3.6 and the Z score -1.2. The levels of 
serum calcium and phosphorus were 9.1 mg/dL (normal 
8.6–10.0 mg/dL) and 4.5 mg/dL (normal 2.8–4.5 mg/dL), 
respectively. The serum C-terminal telopeptides of type I 
collagen (CTx) and urinary N-terminal telopeptides of type I 
collagen (NTx) levels measured by enzyme-linked immuno-
sorbent assay (ELISA) were 55.7 nmoL bone collagen equiv-
alents (BCE)/mmoL Cr (normal 6.0–125.7 nmoL BCE/mmoL 
Cr) and 0.26 ng/mL (normal 0.11-1.00 ng/mL). We removed 
the broken nail and exchanged to cephalomedullary nail-
ing and autogenous iliac bone graft was done (Zimmer 
Natural Nail Cephalomedullary nail, Zimmer). We per-
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Fig. 1. (A) Preoperative radiograph shows subtrochanteric fracture of left femur: Transverse fracture with medial beak were noticed. (B) Postoper-
ative radiograph after the initial operation.

Fig. 3. One year after hardware exchange and auto iliac bone graft 
for nonunion and hardware breakage. Lateral cortex osteotomy was 
performed at lateral cortex for sliding (arrow).

Fig. 2. Nonunion and hardware failure developed at seven months 
after the operation.
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formed osteotomy at lateral cortex below the lag screw to 
making a notch for sliding (Fig. 3). After the revision opera-
tion, she was treated with daily subcutaneous injection of 
teriparatide (recombinant human parathyroid hormone 
1-34) at a dose of 20 µg per day and her symptom resolved 
gradually for 6 months. She underwent outpatient follow 
up of dental clinic due to extraction of the mandibular right 
lateral incisor, right central incisor, left central incisor 1 year 
before visit to our outpatients department (OPD) clinic, fol-

lowing which the extraction socket never healed and pain 
and pus discharge for 2 months (Fig. 4). Oral antibiotics 
treatment and local debridement were ineffective. Seques-
trectomy of mandible and incision and drainage of sub-
mental abscess was done. Intravenous antibiotics for 2 
weeks and oral antibiotics for 10 weeks were administrat-
ed postoperatively. No more abscess drainage oral cavity 
and no more pain was complaint. BRONJ was diagnosed at 
9 years after the osteoporosis treatment. 

A B

C

Fig. 4. (A) The dental panoramic view demonstrates osseous sclerosis (arrow) and radiolucent lesion with irregular margin on the mandible. (B) 
Clinical photo of extracted socket with ulceration. (C) The dental panoramic view after sequestrectomy. 
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DISCUSSION

Bisphosphonate is the most widely prescribing agent for 
treating osteoporosis. As one of the strong bone resorp-
tion inhibitors, it reduces the risks of major fractures in fe-
males with osteoporosis. However, many reports have 
suggested that long-term use of bisphosphonate is associ-
ated with AFF or BRONJ.[2,3,8,9] The patient of this case 
was treated with oral bisphosphonate for 7 years and dis-
continued as AFF was considered. Park-Wyllie et al.[10] re-
ported that bisphosphonate treatment of more than five 
years was associated with an increased risk of atypical sub-
trochanteric or femoral shaft fractures. The incidence of AFF 
reported 3.2 to 5.9 cases per 100,000 person-years (with 
American Society for Bone and Mineral Research major cri-
teria) and 113.1 cases per 100,000 cases per year for 8 to 9 
years of use or 130 per 100,000 cases per year for 6 years of 
use.[9-13] Although incidence of BRONJ is small as 
1/100,000-1/10,000 annually.[14] The risk of developing 
BRONJ associated with oral bisphosphonates appears to in-
crease when the duration of therapy exceeds three years.[3] 
Many reports suggest that the use of intravenous bisphos-
phonates in cancer patients is associated with BRONJ.[3] 
But, with lower dose of oral bisphosphonate, BRONJ cases 
were also reported sporadically.[1,15,16] Association of 
Oral and Maxillofacial Surgeons reported local risk factor of 
BRONJ as 1) Extractions, 2) Dental implant placement, 3) 
Periapical surgery, 4) Periodontal surgery involving osseous 
injury and suggest three months of drug discontinuation 
prior to elective dental invasive procedure reduces the risk 
of developing BRONJ.[3] A common pathogenesis of 
BRONJ and AFF explains that the Jaw bone and lateral cor-
tex of subtrochanteric area of femur demand to endure 
higher mechanical stress than the other bones that are 
comparable. Since bone remodeling removes old or dam-
aged bone and replaces it with new bone, the suppression 
of remodeling may reduce damage repair of continuous 
mechanical stress.[2,9,17] The pathogenesis of BRONJ ex-
plains in several ways 1) Depletion of first line immune cell 
in the oral cavity; γδ T cells.[18] 2) Inhibition of epithelial 
migration and capillary tube formation for neo-angiogene-
sis.[19] The pathogenesis of AFF differ from that of BRONJ 
explains in several ways 1) Reduced heterogenecity, which 
reduces local stress and enhance energy dissipation, of or-
ganic matrix and mineral properties.[2] 2) high strain in the 

lateral cortex of the subtrochanteric area during various 
stage of gait cycle, especially in single stance phase. How-
ever, the current level of evidence of exact pathophysiology 
does not fully support relationship between AFF and 
BRONJ.

We experienced a rare case of AFF followed by BRONJ re-
lated to long-term use of oral bisphosphonate therapy for 
osteoporosis who have 2 year of drug holidays in an elderly 
patient. When AFF was noticed, it is crucial for remind that 
a AFF can be a high risk factor of development of BRONJ 
and patients education for BRONJ should be considered, as 
senile patient have much chance for all invasive dental pro-
cedures. 
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