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Sequential Subtrochanteric Femoral Fracture after
Atypical Diaphyseal Fracture in a Long-Term
Bisphosphonate User: A Case Report

Nasledna subtrochantericka zlomenina femuru po atypické zlomeniné diafyzy
u dlouhodobého uzivatele bisfosfonattl — kazuistika
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Institute of Chonbuk National University Hospital, Chonbuk National University Medical School, Jeonju, Korea

SUMMARY

Recent reports have found a relationship between long-term bisphosphonate therapy and the occurrence of low-energy
subtrochanteric or diaphyseal atypical femoral fractures. These fractures usually occur at only one site in the same bone.
We report a rare case of a patient with sequential atypical femoral fractures (first, a diaphyseal fracture, and second, an
ipsilateral subtrochanteric fracture) after low-energy trauma. We present the clinical and operative findings and discuss how
to prevent subsequent atypical femoral fractures. This case indicates that an atypical subtrochanteric femoral fracture can
occur after an atypical diaphyseal fracture in a long-term bisphosphonate user. Doctors should be aware of the possibility
of a second fracture and explain the risk to the patient.

Key words: bisphosphonate, atypical femoral fracture, low-energy trauma, subtrochanteric and diaphyseal femoral
fractures.

This study was supported by a grant from the CNUH-BRI (Biomedical Research Institute of Chonbuk National University

Hospital, CNUH-BRI-2012-02-005)

INTRODUCTION

As a group, atypical femoral fractures (AFFs) have
strikingly similar clinical and radiological features. They
occur in the subtrochanteric or diaphyseal region of the
femur and have a simple transverse or oblique pattern,
without comminution (4, 10,12). They occur after mini-
mal trauma; are often preceded by prodromal pain,
which may be of several months’ duration, and are bila-
teral in approximately 50% of cases (3, 7). Cortical thic-
kening and beaking are commonly observed, and hea-
ling is often delayed (6, 13). Atypical fractures appear
to originate in the lateral cortex, where they may show
features characteristic of a stress fracture with a peri-
osteal reaction (1).

A few studies have reported the occurrence of an
atypical femoral fracture at one site (diaphyseal or sub-
trochanteric) of the femur after long-term use of bis-
phosphonate (1, 10); however, no reports have docu-

mented the occurrence of an ipsilateral subtrochanteric
fracture after a diaphyseal fracture.

Here, we report on a rare case of a patient with se-
quential atypical femoral fractures (first, a diaphyseal
fracture, and second, an ipsilateral subtrochanteric frac-
ture) after low-energy trauma. The atypical diaphyseal
femoral fracture occurred due to minimal trauma (i.e.,
a falling during walking). After intramedullary nailing
for the diaphyseal fracture, an ipsilateral subtrochante-
ric femoral fracture occurred due to minimal trauma (i.e.,
a falling during crutch ambulation).

CASE REPORT

A 74-year-old woman presented with right thigh pain
after a falling during walking with a crutch. She had
a medical history of postmenopausal osteoporosis. In
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this patient, menopause occurred at age 50, and she had
been on bisphosphonate for 10 years for osteoporosis,
which was diagnosed by dual energy X-ray absorptio-
metry (DEXA).

Initial plain AP lateral radiographs of the right femur
showed diffuse cortical thickening and beaking and
excessive anterior bowing (Fig. 1A, B). At that time, the
surgeon did not inform the patient about the management
of an atypical femoral fracture and instead prescribed
additional bisphosphonate medication. The patient fell
down in the bathroom and incurred a transverse fracture
on the distal one-third of the right femoral shaft (Fig. 1C,
D). Closed intramedullary nailing with two proximal
transverse locking screws (UFN, AO Synthes, Switzer-
land) was performed using fracture table at a local clinic
(Fig. 2A, B). One week later, during rehabilitation with
partial weight-bearing crutch ambulation, the patient fell
down and experienced severe pain, after which she was
transferred to our hospital. Plain AP lateral radiographs
of the right femur showed an ipsilateral oblique subtro-
chanteric fracture with hardware failure (Fig. 2C, D). We
diagnosed this as an atypical femoral fracture due to long-
term bisphosphonate use on the basis of specific radio-
logical findings (i.e., diffuse cortical thickening and bea-
king), drug dosage, and fracture site.

Her T-score in DEXA was -4.0 for the lumbar spine
and -3.4 for the femoral neck. The levels of biochemi-
cal markers (24-hour urine calcium, C-terminal telo-
peptide, osteocalcin, bone alkaline phosphatase) were
within the normal range.
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The original intramedullary nail was removed and fixa-
tion was performed with a cephalomedullary intramedul-
lary nail (gamma-3 nail, Stryker, USA), (Fig. 2E, F).

ROM exercises, quadriceps setting exercises, and
straight leg raising exercises were recommended after
surgery immediately. Two weeks after surgery, partial
weight-bearing ambulation was allowed. Within 6 weeks
of the operation, full weight-bearing ambulation was
possible. At 12 weeks after the operation, bony union
without displacement of the fracture site was observed
on X-ray, and the pain at the fracture region had dis-
appeared completely. At the patient’s final follow-up at
1.5 years after the operation, she reported no complaints
with regards to activities of daily living, and bony union
was observed on plain X-rays (Fig. 2G, H).

DISCUSSION

The medical management of bisphosphonate-induced
atypical femoral fractures is not yet well-established.
Until evidence-based recommendations are in place, it
may be best for physicians to stop prescribing bis-
phosphonate. Instead, they should encourage calcium
and vitamin D supplementation and should follow up
with patients using dual energy X-ray absorptiometry
and bone turnover marker measurements (5). Further-
more, treatment with teriparatide (recombinant human
parathyroid hormone) may help reverse microdamage
in patients previously treated with bisphosphonates (2,
5,11, 14).

R

Fig. 1. AP (A) and lateral (B) radiograph of the right femur showing diffuse cortical thickening (white arrow), beaking (arro-
whead) and excessive anterior bowing. AP (C) and lateral (D) radiograph of the right femur showing the transverse fracture
on the distal one-third of the shaft (first fracture). Note the diffuse cortical thickening from diaphysis to subtrochanter area (whi-
te arrow) in Fig. 1C.
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Long-term bisphosphonate- induced atypical femoral
fractures commonly occur at either the subtrochanteric
or diaphyseal regions of the femur (1, 4, 10, 12). To our
knowledge, this is the first study to report the serial
occurrence of atypical femoral fracture at two different
sites, and our results suggest the following: 1) diagno-
sis or early detection based on X-ray findings suggesti-
ve of an atypical femoral fracture (i.e., beak or cortical
thickening) is not easy due to implanted material (intra-
medullary nailing in this case); 2) lateral femoral bowing
frequently occurs in older woman, which produces stress
concentration on the medial side of the femur and inc-
reases fracture occurrence at this site; and 3) intrame-
dullary nailing with transverse locking screw in the fre-
quent site of an atypical femoral fracture such as
subtrochanteric area may increase the risk of a subse-
quent fracture in this area because proximal locking
screws are located around the subtrochanteric area
(stress concentration site). In our case, the proximal
screws in the first surgery were fixed in the subtrochan-
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teric area. Therefore, surgeons should be aware of the
possibility of a second fracture and think other fixation
method like cephalomedullar type.

It is very important for a surgeon to consider the best
choice of surgical method, including the instrument
type, in the treatment of an atypical femoral fracture
because a silent stress fracture due to long-term bis-
phosphonate use can subsequently occur at another site.
When the femur is fractured in the diaphyseal region,
the best treatment may be cephalomedullary type (i.e.,
proximal interlocking screws to the femoral head) in-
stead of intramedullary nailing with transverse locking
screws because cephalomedullar treatment can cover
a possible fracture in the subtrochanteric area.

Intramedullary nailing is currently accepted as the
gold standard in the treatment of diaphyseal femur frac-
tures (2). However, surgeon should consider the nail
insertion point move slightly anterior to the junction of
the femoral neck and the greater trochanter because the-
re is a mismatch of current intramedullary nails in case

Fig. 2. AP (A) and lateral (B) radiograph of the right femur showing internal fixation with intramedullary nailing with trans-
verse locking screws (UFN, AO Synthes, Swiss). AP (C) and lateral (D) radiograph of the right femur showing the oblique peri-
prosthetic fracture in the subtrochanteric area (secondary fracture, arrows). Postoperative AP (E) and lateral (F) radiograph
of the right femur showing internal fixation with a cephalomedullary intramedullary nail (gamma-3 nail, Stryker, USA) and
final follow-up AP (G) and lateral (H) radiograph of the right femur showing bony union at the subtrochanteric fracture site.
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of excessive anterior bowing of the femur and subsequent
complications like anterior placement of nail and ante-
rior cortical penetration can develop (8, 9).

CONCLUSION

In conclusion, an atypical femoral fracture can easi-
ly occur not only on the diaphysis but also in the sub-
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