
With an increase in the aging population worldwide, 
there is a growing interest in age-related diseases such as 
osteoporosis. As osteoporosis can lead to fragility frac-
tures of the spine, hip, pelvis, proximal humerus, or distal 
radius, the condition requires appropriate management 
for prevention of these fractures. Bisphosphonates are one 
of the most widely prescribed classes of medications for 
the management of osteoporosis. Previous studies have 
reported that bisphosphonates prevent future osteoporotic 
fractures in patients with a history of osteoporosis-related 
fractures or postmenopausal osteoporosis.1,2)

Atypical fractures have been reported as a com-
plication in patients with prolonged bisphosphonate ad-
ministration and occur commonly as subtrochanteric or 
diaphyseal fractures of the femur showing characteristic 
findings on plain radiographs.3,4) Occurrence of atypical 
fractures is very rare in sites other than the femur even 

though incidences in the pelvis, tibia, clavicle, and fore-
arm have been reported.5-9) There exists seldom awareness 
about atypical fractures in the forearm as compared to 
the femur. To date, only eight cases in seven patients have 
been published in English literature.9) Seven of the eight 
fractures were accompanied by shaft fractures of the ulna 
and one was associated with the shaft fracture of the radi-
us. These fractures should be treated surgically because of 
a risk of nonunion and discontinuation of bisphosphonate 
administration is required for fracture healing. Therefore, 
the physicians should be aware of typical findings of these 
fractures for accurate diagnosis and treatment. We pres-
ent a case of atypical shaft fracture of the ulna in a patient 
receiving long-term bisphosphonate therapy.

CASE REPORT

A 72-year-old woman experienced a light fall while taking 
a walk around her house on March 28, 2015. She visited 
the outpatient department of Konyang University Hospital 
after 3 days of injury with a complaint of mild pain in her 
left forearm although she was able to move the forearm. 
The patient weighed 66 kg and height was 159 cm. She had 
no prodromal symptom in the left forearm and had no 
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restrictions in daily activities and walking. Furthermore, 
comorbidities such as hypertension, diabetes mellitus, thy-
roid disease, or gynecologic cancer, were absent. She was 
neither a smoker nor a drinker of alcohol. She had a past 
history of fracture of the left distal radius and ulnar styloid 
and was treated with closed reduction and percutaneous 
pinning in 2008. Since 2008, after the fracture of the left 
wrist, she had been continuously taking oral alendronate (a 
dosage of alendronic acid 70 mg/wk) of bisphosphonates 
for osteoporosis.

There were no signs of skin abrasion, ecchymosis, 
and swelling in the left forearm, but tenderness on the 
proximal border of the ulna was noted. She complained 
of discomfort during rotation of the injured forearm al-
though range of motion of the left elbow and wrist was not 
limited. We confirmed a complete shaft fracture without 
comminution and minimal displacement in the proximal 

one-third of the ulna on radiographs of the left forearm 
(Fig. 1A and B). This fracture showed a combined con-
figuration of a transverse fracture line and an oblique 
fracture line. Radiographs of the contralateral forearm and 
both femurs did not show any findings of fracture. Also, 
the whole body bone scan showed no hot uptake except 
for hot-uptake in the left proximal forearm consistent 
with fracture (Fig. 1C). Bone mineral density measured by 
dual-energy X-ray absorptiometry was 0.776 mg/cm2 (T 
score, –2.4), 0.858 g/cm2 (T score, –0.3) and 0.912 g/cm2 
(T score, 0.1) at the lumbar spine, right hip, and left hip, 
respectively. The results of laboratory tests at the time of 
presentation were as follows: serum creatinine, 0.57 mg/
dL (normal, 0.51 to 1.17 mg/dL); blood urea nitrogen, 9.8 
mg/dL (normal, 8 to 20 mg/dL); alkaline phosphatase, 60 
IU/L (normal, 40 to 120 IU/L); osteocalcin, 18.34 ng/mL 
(postmenopausal, 13 to 48 ng/mL); C-telopeptide, 0.593 
ng/mL (postmenopausal, < 1.00 ng/mL); procollagen III 
peptide, 0.81 U/mL (normal, 0.3 to 0.8 U/mL); and urine 
N-telopeptide, 50.68 nM BCE/mM (normal, 5.0 to 65.0 
nM BCE/mM).

The fracture was fixed using a 3.5-mm dynamic 
compression plate without bone graft (Fig. 2). We applied 
a cast immobilization to the patient for 4 weeks postop-
eratively and allowed light daily activities later. Union of 
the fracture was achieved at 6 months after surgery (Fig. 
3). Bisphosphonate therapy was stopped immediately after 
surgery and restarted after the union of fracture.

DISCUSSION

Atypical fractures are different from osteoporotic fragil-
ity fractures in many respects.3) Common sites of atypical 
fractures are the subtrochanteric or shaft region of the 
femur, whereas osteoporotic fractures occur mainly in 
the spine and the neck or intertrochanteric region of the 
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Fig. 1. (A) Preoperative anteroposterior 
radiograph of the left forearm showing 
a transverse fracture line with cortical 
thickening on the proximal ulna. (B) 
Preoperative lateral radiograph of the 
left forearm showing an oblique fracture 
line with anterior cortical spike on the 
proximal ulna. (C) Whole body bone scan 
showed no uptake in the right forearm 
and both femurs.
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Fig. 2. (A, B) Intraoperative photographs showing a transverse fracture 
with cortical thickening (black arrow) and an oblique fracture (white 
arrow).
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femur. Atypical femoral fractures are commonly associ-
ated with prodromal pain and demonstrate several typical 
features on radiographs. Certain major and minor features 
for diagnosing atypical femoral fractures were described 
by Shane et al.4)

Prevalent factors associated with atypical femoral 
fractures include Asian descent, bilateral fractures, pro-
dromal pain, concomitant glucocorticoids/proton pump 
inhibitors, and delayed fracture healing.3) Because an in-
creased curvature of the femoral diaphysis could be altered 
by stress on the lateral cortex of the femur, the geometry of 
the lower limb may be considered as a predisposing factor 
for development of atypical femoral fractures.10)

Several studies have shown a significantly in-
creased risk of atypical femoral fractures in patients tak-
ing bisphosphonates for over 5 or more years.3) Recently, 
atypical femoral fractures have been commonly observed 
in patients taking bisphosphonates for over 3 years.4) Al-
though the relative risk of occurrence of atypical femoral 
fractures are high in patients taking bisphosphonates (2.1 
to 128 cases per 100,000 persons per year), the absolute 
risk is low (3.2 to 50 cases per 100,000 persons per year). 
However, a long‐term bisphosphonates use may be associ-
ated with a higher risk of developing atypical femoral frac-
tures (>100 cases per 100,000 persons per year).4)

Atypical forearm fractures are rarer than atypical 
femoral fractures and have been reported in only seven 
publications previously. Tan et al.9) systematically reviewed 
seven publications (eight fractures in seven patients) and 
reported findings of atypical forearm fractures. Demo-
graphic and clinical characteristics of the seven patients 

with atypical forearm fractures were as follows: (1) all 
patients were female; (2) age range, from 76 to 85 years; 
(3) prodromal pain (range, from 6 weeks to 6 months) in 
three out of seven patients; (4) bilateral ulnar fracture in 
one patient; (5) premorbid ambulatory status in three out 
of seven patients; (6) comorbidities in three out of seven 
patients; and (7) all patients had a history of osteoporosis 
and four of them had a previous history of osteoporotic 
fractures.9) Furthermore, the duration of bisphosphonate 
use prior to atypical ulnar fracture ranged from 7 to 15 
years. Demographic findings of the current case (female, 
72 years of age, no prodromal pain, unilateral fracture, no 
comorbidity, and bisphosphonate use for 7 years) were 
similar to those described above. 

Radiographic features of atypical forearm fractures 
include a common location in the proximal one-third of 
the ulnar shaft, transverse fracture configuration, no com-
minution, no spike, surrounding bony sclerosis and corti-
cal thickening.9) On the other hand, the case presented in 
this report showed a combined configuration of a trans-
verse fracture line with cortical thickening and an oblique 
fracture line with anterior cortical spike. We assumed that 
a transverse incomplete fracture line might have initially 
originated from the tension side (posterior border) of the 
proximal ulna and an oblique complete fracture line might 
have subsequently occurred following minor trauma. 
Because previous cases of atypical ulnar fracture had no 
trauma, we think that transverse fracture without a spike 
might have occurred.

Five of the previously reported eight fractures were 
treated surgically and other three were managed conser-
vatively.9) Union of fracture was achieved in four fractures 
fixed with plating. Nonunion was found in two fractures, 
one of which was managed surgically and the other con-
servatively. Treatment results of two fractures (bilateral 
fracture in one patient) were not reported in the original 
study. Our case achieved union by internal fixation with-
out bone graft. We believe that conservative treatment can 
increase the risk of nonunion although the number of re-
ported cases is very small.

Prolonged bisphosphonate use is commonly iden-
tified as an important risk factor for atypical fractures. 
Although the common site of atypical fractures is the sub-
trochanteric region or shaft of the femur, we experienced 
an atypical fracture of the proximal ulna showing different 
radiographic findings compared with previous reports. It 
is proposed that the physicians need to be careful not to 
miss atypical fractures in sites other than the femur.

A B C

Fig. 3. Anteroposterior (A), lateral (B), and oblique (C) radiographs 
showing complete union of the fracture of proximal ulna 6 months after 
surgery.
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