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Case Report — Short-term Bisphosphonate Use Associated Stress
Fractures

Arshan J. Dadrewalla’, Joseph Battle', Raymond Anakwe'

Learning Point of the Article:
Should have strong suspicion of atypical stress fractures in any patient who presents with hip pain with any history of bisphosphonate use.

Introduction: Long-term bisphosphonate use has been linked to an increased risk of pathological neck of femur fractures.

Case Report: We write concerning a patient who presented with the left hip pain following a low impact fall, which was diagnosed as a
pathological left neck of femur fracture. This was a subtrochanteric stress fracture most frequently seen in patients who take bisphosphonate
medications. A key point of difference in our patient is the length of time of bisphosphonate use. A further interesting point was the method of
imaging used to diagnose this fracture whereby plain radiographs and computerized tomography imaging both did not show any acute fracture
whereas only a magnetic resonance imaging (MRI) hip demonstrated this fracture. Surgical insertion of a prophylactic intramedullary nail was
done to stabilize the fracture and reduce the risk of progression to a complete fracture.

Conclusion: This case brings up multiple key points not reviewed previously such as the fact a fracture developed only 1 month after
bisphosphonate use rather than months or years. These points suggest that there should be a low threshold for investigation (including MRI
scanning) into potential pathological fractures and that bisphosphonate use should be a red flag to initiate these investigations regardless of
length of use.

Keywords: Atypical stress fractures, bisphosphonate use, magnetic resonance imaging.

Introduction

We write about this case to raise awareness of an atypical
subtrochanteric stress fracture found in our patient. Thisisa type
of fracture seen in patients who are users of bisphosphonate
drugs for common conditions such as osteoporosis to rarer
conditions such as multiple myeloma. A key point of difference
in our patient was the length of time of bisphosphonate use. This
type of fracture is usually seen with long-term bisphosphonate
use covering years [1] whereas our patient admitted to
bisphosphonate use for only 1 month. Due to this atypical
presentation, along with no acute fractures seen on imaging,

there was alevel of uncertainty around the patient’s diagnosis and
how it should best be managed, which shall raise awareness for
future similar cases.

Case Presentation

Our patient presented to hospital with left hip pain following a
low impact mechanical fall after slipping. The patient reported
having left hip pain leading to reduced mobility post-fall. Before
the onset of pain, they reported that they were normally
independently mobile with regular activities of daily living.
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Relevant Blood Results (12/08/21)

Value (Normal Ranges)

Full Blood Count

WBC 6.4 (3.6 -11.0 x 109L)
RBC 3.92 (3.80-5.80 x 10'2L)
Hb 120 (115-165 x 109L)
Haematocrit 0.358 (0.37-0.47 x L/L)
MCV 91.5 (80-100 {)
Platelets 438 (140-400 x 10°L)
Neutrophils 4.2 (1.8-7.5 x 10°L)
Lymphocytes 1.6 (1.0-4.0 x 10°L)
Monocytes 0.4 (0.2-0.8x109)
Eosinophils 0(0.1-0.4 x 10°)
Basophils 0 (0.02-0.1 x 10°L)
Urea & Electrolytes

Sodium 136 (133-146mmol/L)
Potassium 4.5 (3.5-5.3mmol/L)
Creatinine 69 (45-84umol/L)
Chloride 99 (98-106mmol/L)

Urea
Estimated GFR
C Reactive Protein

Creatinine Kinase

5.6 (2.5-7.8mmol/L)
L 80

2.9 (<5mgiL)

70 (25-200U/L)

Liver Function Tests

ALT
ALP
Bilirubin

21 (<33U/L)
65 (30-130U/L)
<5 (<21umol/L)

Bone Profile

Calcium Level
Adjusted Calcium
Inorganic Phosphate
Vitamin D (05/09)

2.55 (2.2-2.6mmoliL)
2.54 (2.2-2.6mmol/L)
1.0 (0.74-1.4mmol/L)
65.1 (60-150nmol/L)

Figure 1:Blood tests result on admission.

There was no bony pain or any neurological pain noted and no
other systemic symptoms such as fever or weight loss. On
examination, they were unable to fully flex the left hip due to
pain and were tender on palpation on the leftlateral hip.

They currently suffer from multiple myeloma, diagnosed in
2016 which was being managed conservatively and with
symptom control as per their oncology team. A DEXA scan
done in 2018 by the oncology team showed the T-score for the
left neck of femur as —0.1, suggesting that bone density was
normal. The T-score for the lumbar spine was thus compatible
withlowbone density.

Medical history also included breast cancer in 2007 which was
treated with surgery and chemotherapy and that has been
discharged to follow-up. They also suffer from heart failure,

Figure 4: Coronal image of MRI hip showingleftlateral

Figure 3: Coronalimages of CT hip. e fracture

Figure 2: Plainradiographs of pelvis and left femur.

hypertension, high cholesterol, and osteopenia. The patient
reports often having bony type pains which occur bilaterally in
the anterior thigh femoral region over the previous years which
are known to the oncology team and managed using opioids.

Interestingly, our patient initially declined taking
bisphosphonates, though they did identify a drug named
Fosamax (a brand name for Alendronic Acid) which was
bought Oversees and used once a week for a total of 1 month
before being stopped due to unpleasant side effects.

Investigations

Outpatient X-ray of the hip showed changes of myeloma and
thus they were advised to attend A and E. On admission, a full
set of blood tests were done including full blood count, urea
and electrolytes, liver function tests, and bone profile (Fig. 1).
Inpatient X-ray of the pelvis and left femur (Fig. 2) was
inconclusive showing no acute fractures or Iytic lesions but just
moderate degenerative change. A computerized tomography
(CT) hip (Fig. 3) similarly showed no acute fractures but just
degenerative changes bilaterally. To further help with
diagnosing the problem, a magnetic resonance imaging (MRI)
of the hip (Fig. 4) was done. It was this scan that reported an

Figure §: X-rayimage ofleft femur following
insertion of IM nail.
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atypical stress fracture to the lateral wall of the left femur.

Diagnosis and differentials

Onreview of the MRI hip imaging by the orthopedics team and
taking account of the history, an atypical stress fracture in the
subtrochanteric region on the left side was identified, which is
commonly reported in patients taking bisphosphonates [2].
This was identified by a feature which is associated on
radiographs with atypical stress fractures known as the “dreaded
black line.” This horizontal plane line denotes subtrochanteric
lateral cortical thickening with surrounding proximal and distal
cortical thickening of the endosteal and periosteal bone [3].

Following diagnosis, our patient was surgically treated with the
insertion of an intramedullary nail to stabilize the fracture (Fig.
5),allowing it to heal as well as reducing the risk of it progressing
to a complete fracture. This would be reviewed 6 weeks later in
outpatient clinic.

Discussion
Multiple myeloma and treatment

Multiple myeloma is a plasma cell disorder which accounts for
10-13% of hematological cancers. Bone involvement is one of
the most common side effects [4].

A common treatment for multiple myeloma is the use of
bisphosphonates [5] due to their mechanism of being specific
inhibitors of osteoclastic activity, maintaining bone mineral
density and thus reducing the risk of pathological vertebral
fractures. However, despite this, bisphosphonate therapy is
associated with adverse effects such as suppression of bone
turnover due to osteoclastinhibition and induction of apoptosis
[6]. This reduced bone quality increases the risk of developing
stress fractures, commonly in long bones. As the
subtrochanteric region is the area of the femur subjected to
maximal bending stress, the reduced bone remodeling causes
anincreased risk oflow-energy fractures [7].

Length of bisphosphonate use

Atypical stress fractures of the femur are well known to be an
associated side effect of long-term bisphosphonate use, with
patients usually on the treatment for a minimum of 3 years [1].
Another study found on a group of women that incidence of
atypical femur fractures increased as period of use increased
from 3 to 8 years [8].

There are not many studies looking at an association between
short-term bisphosphonate use and atypical stress fractures.
One study looked at 39 patients with atypical stress fractures
and categorized them based length of bisphosphonate use [2].

They found that 6 out of 39 patients had taken them for <2
years, with an odds ratio of 35.1 suggesting that short-term use
can also be risk factor. However, 7 patients who had no
bisphosphonate treatment also developed stress fractures thus
it is important to also consider other risk factors. This is still
considerably longer than the length of time; our patient had
used bisphosphonates for, and we question whether other risk
factors such as previous cancer, female gender, age, smoking,
decreased bone mineral density, decreased bone/muscle
strength, and the myeloma may have expedited the
development ofa fracture [9].

It is important to note that although studies on the use of
bisphosphonates demonstrate that risk of atypical femoral
fractures can increase, there are suggestions that the absolute
risk of atypical femoral fracture remains very low compared
with the reductionin risk of other fractures [ 8].

Treatment of atypical stress fractures

Due to the atypical nature of this stress fracture, an
intramedullary nail was inserted into the bone to fix the fracture
as shown in (Fig. 5). This provides greater stability and reduces
the risk of complete fracture.

In incomplete stress fractures without pain, conservative
management can often be attempted [10]. However, multiple
studies have highlighted the benefit of using an IM nail in
patients discovered to have an atypical femoral stress fracture
and inhibiting its progress to a complete femoral fracture which
could cause more harm and require further operative treatment
andincreased length ofhospital stay [3,11].

Equally, itis important to weigh up risks of surgery in all patients
in post-operative outcomes. Although our patient had amedical
history of heart failure, hypertension, and osteopenia, it was
concluded that the risks of operating and inserting an IM nail
were lower than the risk of the fracture progressing to a
complete fracture.

Imaging

An important point to consider is that the stress fracture was
found on an MRI rather than a CT. Patients with atypical
femoral fractures have a thicker lateral cortex in the
subtrochanteric region on CT before the fracture event and
therefore that CT could be useful in early detection of atypical
femoral fractures compared to plain radiographs [12]. It is
important to note for the future cases how an MRI should also
be requested if a CT is negative, especially when there are
multiple risk factors such as low impact fall, bisphosphonate
use, and background of myeloma. Further an MRI can
demonstrate marrow and endosteal edema before radiographic
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changes of atypical stress fractures and can be useful for early ~ with hip pain with any history of bisphosphonate use.
detection in the absence of obvious changes on plain film  Furthermore, if plain radiographs or CT are negative, there
radiographs [13]. As our patient had not progressed to a  should be low threshold for using MRI imaging to diagnose or

complete fracture, the MRI scan was perhaps the most useful in
allowing the team to identify the atypical femoral fracture
which was not visible on plain radiographs or CT. Thus, it is
important to consider its use when there is a suspicion of
atypical fracture in patients who consume bisphosphonates.

Conclusion

Our patient’s presentation provides some important learning
points. It goes against normal presentation in two ways. First,
that the length of bisphosphonate use is a lot shorter than
normal for atypical stress fracture development. Second, the
diagnosis was made using MRI as opposed to CT which is more
common. This case report suggests that further studies should
be carried looking at the links of short-term bisphosphonate use
and the development of atypical stress fractures. Furthermore,
itunderlines the key learning point that there should be a strong
suspicion of atypical stress fracture in any patient who presents

rule outapotential fracture.

Clinical Message

Bisphosphonate-related stress fractures are largely associated with
long-term use rather than short term use. A fracture pattern was very
difficult to identify on X-ray and CT for our patient and it was only
when taking an in-depth history which revealed that she had taken
bisphosphonates for only 1 month, did the team even consider an
atypical stress fracture. This then led to an MRI which helped
diagnose the fracture. Therefore, the key clinical message is to have a
very low threshold to consider atypical stress fractures in
bisphosphonate users and this can be important in the prevention of
progression to afull fracture and planning early management.

Declaration of patient consent: The authors certify that they have obtained all appropriate patient consent forms. In the form,

the patient has given the consent for his/ her images and other clinical information to be reported in the journal. The patient
understands that his/ her names and initials will not be published and due efforts will be made to conceal their identity, but

anonymity cannot be guaranteed.
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