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Case Report:
ATypical Metatarsal Fracture in a Patient on Long-
Term Bisphosphonate Therapy

Bisphosphonates, more particularly alendronate, are a popular category of drugs in the treatment 
of postmenopausal and corticosteroid-induced osteoporosis. The present study contends that the 
long-term consumption of bisphosphonates causes not only subtrochanteric and femoral shaft 
fractures but also pathological fractures at other musculoskeletal sites. This report presents a 
rare case of alendronate-induced pathological metatarsal fracture in a 59-year-old female with a 
history of cuboid fracture following a twisting with abnormal Bone Mineral Density (BMD) (T 
score: −3.5; lumbar spine and −2.6; proximal femur).

A B S T R A C T

Keywords:
Alendronate, Pathologic 
Fracture, Metatarsal

Citation Valiollahi B, Salehpour M, Bashari H, Majdi Sh, Mohammadpour M. ATypical Metatarsal Fracture in a Patient on 
Long-Term Bisphosphonate Therapy. Journal of Research in Orthopedic Science. 2019; 6(4):25-30. http://dx.doi.org/10.32598/
JROSJ.6.4.67

 : : http://dx.doi.org/10.32598/JROSJ.6.4.67

Use your device to scan 
and read the article online

Article info:
Received: 13 May 2019
Revised: 27 May 2019
Accepted: 16 Sep 2019
Available Online: 01 Nov 2019

1. Introduction

tress fractures occur as a result of repetitive 
loading and unloading of a bone [1]. In-
creased strain or frequency of compression 
and tension loads may lead to microfrac-

tures, which are repaired during the bone remodeling 
process. A stress fracture may develop when extensive 
microdamage exceeds the bone remodeling process [2, 
3]. Although these fractures are mostly observed in low-
er limb bones of runners, dancers, and military person-
nel, they may also arise in individuals with rheumatoid 
arthritis and metabolic bone diseases [4, 5]. Addition-

ally, drugs such as bisphosphonates contribute to devel-
oping bone fractures.

 Bisphosphonates are preferred drugs in postmenopaus-
al and corticosteroid-induced osteoporosis [6]. Patients 
under long-term treatment by bisphosphonates usually 
experience subtrochanteric and femoral shaft fractures. 
Though there are limited reports regarding pathological 
fractures at other musculoskeletal sites [7, 8]. The pres-
ent study presents a rare case of alendronate-induced 
pathological metatarsal fracture.
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2. Case Presentation

A 59-year-old female presented with a history of 
cuboid fracture following a twisting in 2013 with abnor-
mal Bone Mineral Density (BMD) (T score: −3.5; lum-
bar spine and −2.6; proximal femur), suggesting severe 
osteoporosis. Thus, she was advised to take alendronate 
70 mg once a week with calcium supplementation. After 2 
years, a dull pain started in the left foot insidiously, which 
did not subside with conservative treatments such as anal-
gesics consumption for 5 months and splint for 6 weeks. 
The radiographic evaluations showed an incomplete, 
transverse, diaphyseal fracture of the fifth metatarsal shaft 
along with the thickening of the lateral cortex (Figure 1). 

The patient’s BMD result indicated osteopenia (T score: 
-1.2). Also, the whole body bone scan revealed a stress 
fracture in the left fifth metatarsal bone. Accordingly, 
the patient underwent an operation. In operation, open 
reduction, internal fixation, bone graft, and biopsy were 
performed (Figure 2). The results of the biopsy showed 
the reactive bone formation and Severely Suppression of 
Bone Turnover (SSBT). Therefore, alendronate therapy 
was discontinued, and subcutaneous teriparatide 20 µg 
therapy started and continued for 6 months. In the fol-
low-up, the symptoms improved and the fracture healed. 
After 3 months, the patient returned to her household 
routine and could walk without walking aid.

3. Discussion

Bisphosphonates are the most widely studied and first-
line category of drugs for the treatment of postmeno-
pausal and corticosteroid-induced osteoporosis [9]. In 
this category, the Food and Drug Administration has 
approved alendronate for the treatment for osteoporosis 
[10]. Bisphosphonates mainly bind to mineralized bone 
surfaces and reduce osteoclastic bone resorption and re-
sult in an increased mineral density noticeable in dual-
energy X-ray absorptiometry scans [6]. Paradoxically, 
this dense bone is weaker, more brittle, and more prone 
to pathological fractures. Alendronate significantly in-
creases the bone density of the spine and hip and reduces 
the incidence of osteoporotic fracture up to 50% [11]. 
Even when discontinued after 5 years, the physiological 
effect on bone resorption remains for 5 years after that 
with no increase in fracture risk [11].

It is believed that subtrochanteric stress fractures, pel-
vic insufficiency fractures, and femoral fractures are as-
sociated with the long-term consumption of bisphospho-
nate [12]. In this regard, metatarsal stress fractures have 
been observed, as well [13, 14]. In 2005, Odvina et al. 
identified a group of 9 patients who developed sponta-
neous non-spinal fractures while on the long-term con-
sumption of alendronate. These non-traumatic fractures 
affect skeletal areas rich in cortical bone, such as the 

Figure 1. Preoperative radiographs of the left foot showing an incomplete, transverse, diaphyseal fracture of fifth metatarsal 
shaft with thickening of lateral cortex
A. Anteroposterior; B. Lateral (B) 
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femoral shaft, pubic bone, and ischium that was atypical 
for osteoporotic fractures. Notably, bone biopsies dem-
onstrated SSBT in all cases [15].

It has been reported that the long-term consump-
tion of alendronate, especially in patients with nor-
mal BMD, leads to SSBT, resulting in bone pains and 
pathological fractures [8, 10]. Based on experimental 
studies, alendronate can inhibit the natural process of 
repairing microdamages arising from SSBT, which in 
turn results in the accumulation of microdamage. In 
addition to microdamage accumulation, chronic over-
SSBT by alendronate may allow secondary mineral-
ization to continue, resulting in the hyper-mineralized 
bone. Primarily, a hyper-mineralized bone has a higher 
Young’s modulus, but a lower work to failure (a mea-
sure of fracture toughness) [16].

Alendronate-associated fractures may be bilateral and 
have unique radiological features such as transverse frac-
ture orientation with pre-existing ellipsoidal thickening 
of lateral femoral cortex and medial beak [8]. They are 
likely to be preceded by prodromal pain and occur with 
or without trivial trauma. These fractures are mainly re-
ported in the subtrochanteric and diaphyseal region of the 

femur; however, a long-term alendronate therapy in the 
present case may be a contributing factor in concomitant 
pathological fractures at other musculoskeletal sites. 

In this case, a patient with limited function in daily ac-
tivities and a history of bone fracture in the past was on 
long-term alendronate therapy for 2 years. She had an 
ordinary bone stock with a near-normal BMD (T score: 
-1.2). Nevertheless, the fracture occurred in the fifth 
metatarsal bone along with preceding prodromal symp-
toms and without the history of trauma. Moreover, the 
characteristic features included incomplete transverse 
diaphyseal fractures with the thickening of the lateral 
cortex at the fifth metatarsal.

These fractures are substantially difficult to heal with 
conservative management [17]. The currently-accepted 
guideline for the treatment of incomplete or complete 
fractures is operation along with discontinuation of 
bisphosphonate therapy and the introduction of subcu-
taneous low-dose teriparatide 20 µg every day for 3 to 
6 months. In this case, there was a remarkable improve-
ment in BMD after long-term alendronate therapy. How-
ever, since in some patients, this prolonged treatment 

Figure 2. Radiographs of the left foot after surgical treatment of fifth metatarsal shaft fracture with ORIF and bone graft
A. postoperative anteroposterior; B. lateral 
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may contribute to SSBT, it does not seem to be a safe 
treatment [17].

There are serious concerns about the long-term use of 
alendronate, which may lead to SSBT and unusual frac-
tures. The recognition of this fracture pattern among pa-
tients, who are on long-term monthly Nitrogen contain-
ing Bisphosphonates therapy (N-BP's), will hopefully 
encourage additional studies that address the etiology 
of these fractures and potential therapeutic maneuvers 
that can reduce their occurrence and improve patient 
outcomes.
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