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Teriparatide Prevented Near Atypical Femur Fracture by 
Reducing Cortical Thickening in a Symptomatic Patient With 

Prolonged Use of Oral Bisphosphonate: A Case Report

Jaspinder Kaura, b, Luis Chaveza, Issac Sachmechia, Paul Kima

Abstract

Long-term bisphosphonate (BP) treatment is associated with adverse 
event of atypical femur fracture (AFF) due to their long-lasting unique 
bone-seeking properties, and subsequent uptake by osteoclasts results 
in sustained inhibition of bone resorption even after their cessation. 
We report a case of postmenopausal women who presented with pain 
and severe femoral cortical thickening on alendronate for 10 years, 
but with no signs of obvious radiolucent fracture line on radiograph 
and bone marrow edema on magnetic resonance imaging representing 
impending AFF. Teriparatide (TPP) was started after discontinuation 
of BP which showed resolution of pain and reduction of femoral cor-
tical thickness. We recommend biannual radiographs follow-up for 
evaluation of cortical thickening in patients taking BP along with the 
review of bone mineral density, and consideration of treatment with 
TPP if cortical thickening is present.
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Introduction

Bisphosphonates (BPs) are antiresorptive agents that inhibit 
the osteoclastic bone destruction and suppress the bone vol-
ume loss in osteoporosis. However, the prolonged BP use may 
lead to oversuppression of bone remodeling, impaired ability 
to repair skeletal microcracks, and increased skeletal fragility 
which can lead to atypical femoral fractures (AFFs) [1]. These 
fractures first appear as focal or diffuse radiographic cortical 
thickening in the lateral cortex of the subtrochanteric or femo-
ral shaft region. As the fracture propagates, a radiolucent frac-
ture line as an incomplete AFF may appear and extend medi-

ally, ultimately displacing and becoming a complete AFF. FDA 
suggested to discontinue BP after 3 - 5 years of use among low 
risk patients (e.g., younger patients without a fracture history 
and with bone mineral density approaching normal), while pa-
tients at increased risk for fractures (e.g., older patients with a 
history of fractures and bone density remaining in osteoporotic 
range) may benefit from continued BP therapy [2].

Case Report

A 70-year-old postmenopausal Guyanese female with past 
medical history of type 2 diabetes mellitus and hypertension 
was diagnosed with near osteoporosis corresponding to ver-
tebral and femoral neck T scores of -2.4 SD (0.896 g/cm2) 
and -1.6 SD (0.755 g/cm2), respectively. She was given 70 mg 
weekly of alendronate and Oscal 500/200-D3 twice a day for 
10 years; however, she presented with progressive right thigh 
and low back pain with difficulty in ambulation. She denies 
any history of low energy fall, previous pathological fracture, 
corticosteroids and postmenopausal estrogen use. She never 
smoked cigarettes or drank alcohol excessively. On physical 
exam, no muscle weakness and point tenderness was noticed. 
Her laboratory tests showed normal serum calcium 9.3 mg/dL 
(8.5 - 10.5), serum alkaline phosphate 81 units/L (30 - 115), 
thyroid-stimulating hormone 1.11 mIU/mL (0.34 - 5.6), serum 
protein electrophoresis with normal distribution pattern, and 25 
hydroxy vitamin D levels 40 ng/mL (30 - 100). A dual energy 
X-ray absorptiometry bone mineral density (BMD) confirmed 
the presence of vertebral osteoporosis (0.905 g/cm2; T-score: 
-2.5 SD) and worsening of femoral neck T score (-2.0; 0.763 g/
cm2). The radiograph of symptomatic right femur revealed se-
vere/diffuse cortical thickening of the lateral aspect of the mid 
shaft with no obvious radiolucent fracture line. Magnetic reso-
nance imaging (MRI) of right lower extremity was ordered to 
look further for impending underlying fracture. It showed fo-
cal cortical thickening along lateral aspect of right femur with 
no obvious periosteal or bone marrow edema indicating im-
pending AFF. Hence, a diagnosis of near AFF state with fo-
cal cortical thickening and no other signs of AFF secondary 
to severe alendronate suppression of bone turnover was made.

BP was discontinued, and she was started on once daily 
subcutaneous injection of TPP (Forteo®, 600 μg/2.4 mL). She 
was followed every 3 months with femur radiographs. During 
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treatment course, her right thigh and low back pain gradually 
subsided. In addition, repeat BMD of her lumbar vertebrae re-
vealed significant improvement with T score of -0.4 (1.128 g/
cm2), and femoral neck showed stable T score (-2.1; 0.749 g/
cm2) (Table 1). Radiograph of her symptomatic right femur 
revealed reduction in cortical thickening from 12.2 to 11.3 mm 
after a full 2-year course of TPP (Fig. 1).

Discussion

Several cases have been reported in the literature where TPP 
had been used to treat incomplete or complete AFF (Table 2) 
[3-8]; however, none of them showed the effect of TPP on re-
ducing the cortical thickening. We hereby presented a case of 
preventing near AFF with clinical symptoms; cortical thick-
ness; no obvious radiographic radiolucent line and bone mar-
row edema by reducing cortical thickness with TPP use.

The American Society for Bone and Mineral Research 
(ASBMR) task force has defined the major and minor features 
of the AFF and has clarified the features that distinguish AFFs 
from ordinary osteoporotic femur fractures in 2013 [1]. The 
patients developing AFF were usually female dominant and 
younger than the patients with typical osteoporotic femoral 

fractures. The median duration of use of BP therapy was 7 
years. Approximately 70% of patients with AFF had a history 
of prodromal groin or thigh pain; 28% had bilateral fractures 
and bilateral radiographic abnormalities; and 26% had de-
layed healing [9]. It has also been reported that the risk of AFF 
among women increased progressively with the duration of BP 
use with an annual absolute risk of 11 fractures per 10,000 per-
son-years of use. As compared with risedronate, alendronate 
users had a relatively higher risk for AFF, which might be re-
lated to a higher antiresorptive effect and long-lasting skeletal 
accumulation of alendronate with recommended doses [10]. 
After BP discontinuation, the risk diminished by 70% per year 
since the last use. Other additional risk factors include a his-
tory of a low energy fracture, the use of glucocorticoid therapy 
for more than 6 months, use of other antiresorptive drugs in 
addition to BPs (estrogen, raloxifene, and calcitonin), active 
rheumatoid arthritis, and a level of serum 25-hydroxyvitamin 
D less than 16 ng/mL [9].

TPP (rhPTH 1 - 34) is an osteoanabolic agent that stimu-
lates the differentiation, proliferation, and activity of osteo-
blasts, restores the synthesis of the bone matrix, increases the 
life span of osteoblasts and osteocytes, and inhibits their apop-
tosis [11]. Cortical bone quality is a function of material prop-
erties and structural architecture. Recently, Orlov et al (2015) 

Table 1.  Timeline Measurement of Vertebral and Femoral Neck Bone Mineral Density (BMD) and T Score

Measurement
Treatment

Alendronate Teriparatide
2002 2007 2010 2013 2014 2015

Vertebral (L1-L4)
  BMD (g/cm2) 0.896 0.88 (-1.34%)* 1.010 (+14.25%)* 0.905 (-10.4%)* 1.118 (+23.54%)* 1.128 (+0.89%)*
  T score (SD) -2.4 -2.3 -1.4 -2.5 -0.5 -0.4
Femoral neck right
  BMD (g/cm2) 0.755 0.853 (+12.98%)* 0.840 (-1.52%)* 0.763 (-9.17%)* 0.756 (-0.92%)* 0.749 (-0.93%)*
  T score (SD) -1.6 -1.3 -1.2 -2.0 -2.0 -2.1
Femoral neck left
  BMD (g/cm2) 0.795 0.780 (-1.89%)* 0.773 (-0.9%)* 0.848 (+9.7%)* 0.799 (-5.78%)* 0.809 (+1.25%)*
  T score (SD) -1.3 -1.3 -1.7 -1.4 -1.7 -1.6

*Percent change in BMD from the previous year.

Figure 1. Before: cortical thickening of 12.2 mm before teriparatide use; after: reduction of cortical thickening to 11.3 mm after 
teriparatide use. 
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conducted a prospective study on 69 postmenopausal women 
with osteoporosis who were treated with TPP with a primary 
outcome on cortical thickness. They reported significant de-
crease in cortical thickness on TPP therapy with increase in 
trabecular area, thickness and number, and no decrease in es-
timated bone strength. However, the clinical implication of 
reducing cortical thickening in terms of decreasing fracture 
risk is not well understood and recommended further studies 
[12]. This might be explained by increase in cortical porosity 
through reopening of remodeling space with the removal of 
older, more mineralized bone and replacement with newer less 
mineralized bone during treatment with TPP.

Our patient showed a relatively greater improvement in 
vertebral BMD and T score than femoral heads on TPP therapy 
as compared to alendronate. Similarly, Keaveny et al (2007) 
revealed that both BP and TPP positively affect predicted ver-
tebral strength through their effects on average BMD, but the 
magnitudes of the effects were quite different. TPP improves 
vertebral strength by altering the distribution of vertebral den-
sity through increasing the strength in the trabecular compart-
ment, hence had a five-fold greater percentage increase in the 
strength/density ratio than BPs [13].

We demonstrated the reduction of cortical thickening with 
use of TPP therapy in a symptomatic patient having severe 
femoral cortical thickening which is considered one of the ma-
jor features for AFF which can later lead to a complete fracture 
[14]. However, there is still debate about the management of 
how to screen lateral cortical thickening in patients on long-
term BP. It has been reported that an acute/varus angle of the 
femoral neck and a narrow center-edge angle were also asso-

ciated with the development of AFFs in long-term BP users 
[15]. We suggest to screen biannually for cortical thickening 
of femur and other potential risk factors with X-ray in a patient 
with prolonged use of oral BP along with the review of BMD, 
and consider the use of TPP therapy to prevent AFF by revers-
ing cortical thickening.

Conclusion

To the best of our knowledge, this is the first case reported in 
the literature to prevent clinically symptomatic near AFF due 
to prolonged use of BP by TPP-induced reduction in cortical 
thickening. Further studies will be necessary to better under-
stand the implications of reduced cortical thickening on com-
plete AFF risk. We recommend biannual radiographs follow-
up for evaluation of cortical thickening in patients taking BP 
along with the review of BMD, and consideration of treatment 
with TPP if cortical thickening is present.
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Table 2.  List of the Cases Where Teriparatide (TPP) Was Used to Treat Complete or Incomplete Atypical Femur Fracture (AFF) 
Caused by Prolonged Use of Bisphosphonate (BP)

Reference Case history BP use TPP use and results
Gomberg et 
al, 2011 [3]

A 63-year-old woman with thigh pain and bilateral  
AFFs

13 years Complete healing and relief of pain in 21 months

Carvalho et 
al, 2011 [4]

A 77-year-old woman presented with right  
subtrochanteric femur fracture

4 years Closure of the right femur fracture after 1 month

Mastgalia et 
al, 2012 [5]

A 57-year-old Argentine woman with a sustained  
non healing femoral shaft fracture

7 years Her pain improved after 10 days of TPP and healing was  
complete after 3 months.

Saleh et al, 
2012 [6]

A 65-year-old woman with right femur showing 
a periosteal reaction in the anterior shaft and 
transverse radiolucent line on higher magnification

14 years Disappearance of the fracture line with resolution of  
symptoms after 1 year of TPP treatment.

Tsuchie et 
al, 2015 [7]

A 77-year-old woman having bilateral thigh pain 
persisting for 6 months. Plain radiographs of the 
bilateral femur showed thickening of the outer cortex 
and a horizontal line resembling an incomplete AFF.

6 years Treated surgically using locking plates and TPP was 
continued for 1 year after the operation, and she remained 
asymptomatic during the follow-up period of 2 years  
postoperatively.

Tsuchie et al 
(2015) [7]

A 78-year-old woman with pain of the left thigh 
persisting for 1 month. Plain radiographs showed 
some thickening of the femoral cortex and a 
horizontal line resembling fracture over the outer 
cortical bone of the left femoral distal diaphysis.

4 years Treated surgically using locking plates to prevent complete 
fracture of the femur. TPP was finished 1 year after the 
operation; and selective estrogen receptor modulator 
(SERM) intake was started after TPP therapy. She did not 
have any pain of the left thigh during 3 years follow-up  
course.

Huang et al, 
2012 [8]

A 63-year-old Asian woman revealed a right femoral  
diaphysis stress fracture.

3 years After 15 months, fracture line completely disappears with all  
the symptoms resolution.
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