
MEDICINE

Management of Femoral Neck Stress Fracture in an Athlete Using
Clodronic Acid: a Clinical Case Report

Matteo Vitali1 & Pierluigi Pironti1 & Andreas Drossinos1 & Elisa Pesce2
& Vincenzo Salini1

Accepted: 20 September 2019
# The Author(s) 2019

Abstract
Stress fractures are common injuries caused by repetitive micro-traumas of the bone. Nowadays, they are widespread amongst the
athletes and their treatment is mostly based on the limitation of physical activity, the application of ice, and the administration of
analgesics and anti-inflammatory drugs. We present a case of a 26-year-old woman who reported a mono-cortical stress fracture
in the anatomical neck portion of the right femur treated with Clody® 200 mg/4 ml. The patient is an amateur runner who
complained a progressive pain and functional limitation of the hip joint. No history of recent traumawas present as well as X-rays
evidence of fractures. A subsequent magnetic resonance imaging study showed the presence of a mono-cortical stress fracture in
the anatomical neck portion of the right femur. The patient was treated with 1 vial of Clody® 200 mg/4 ml a day for 7 days,
following 1 vial every 15 days for 2 months without any further therapy as well as physical activity limitation, showing a faster
clinical and radiological recovery compared with the most of therapies described in the literature. Concerning our positive
experience, the purpose of this study is to give a starting point for further research in order to enlarge the number of studies
about that specific approach.
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Introduction

Stress fractures are common injuries due to repetitive stress on
the bone, occurring mostly in lower extremities. They are
widespread amongst professional as well as amateur athletes.
Indeed, repetition of movements that overload the bone tissue
can lead to the development of micro-traumas, which add up
to generate the fracture [1].

Pain, tenderness, and focal edema of the affected site rep-
resent the typical clinical presentation [2]. The first radiolog-
ical assessment should be done through a plane X-ray, follow-
ed by further investigation, such as magnetic resonance imag-
ing (MRI), to better assess the lesion [2, 3]. Treatment is most-
ly based on conservative strategies including limitation of

physical activities, application of ice, analgesics, and non-
steroidal anti-inflammatory drugs (NSAID) administration
[3]. Recovery time depends on the severity of the lesion.
The Arendt and Griffiths (A&G) classification is based on
radiological parameters aiming to define the length of recov-
ery time. In particular, fractures are divided into four stages
depending on the severity: grade 1 results to be less severe and
consequently needs 3 weeks of recovery, grade 2 needs from 3
to 6 weeks for cure, grade 3 needs from 12 to 16 weeks, and
for grade 4, at least 16 weeks for recovery are generally nec-
essary [3].

We present here a case of a 26-years-old healthy woman
who reported a grade 4 mono-cortical stress fracture in the
anatomical neck portion of the right femur due to fatigue,
treated with Clody® 200 mg/4 ml. Following the suggested
treatment, the resting period needed was 9 weeks instead of
16 weeks, as expected by the A&G classification [3].

Case Description

The patient is an amateur runner that reported a progressive
pain that gradually increased during the 3 weeks prior to her
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first visit to the general practitioner (July 2018). She
complained of weight-bearing pain, as well as difficulties
walking the stairs, and tenderness around the right hip.
Range of motion was not compromised; however, she experi-
enced pain during both active and passive movement of the
femoroacetabular joint along all axes (intra rotation, extra ro-
tation, flexion, extension, abduction, and adduction). No
neurovascular deficit was present. Since no history of recent
or past trauma was reported and the ultrasound and X-rays
initially prescribed were negative, a conservative oral
NSAID therapy was administered. As the pain continued to
increase, the patient was examined a couple of weeks later and
an MRI was prescribed to further investigate the cause of
distress (August 2018). The MRI confirmed a grade 4 A&G
stress fracture of the right femoral anatomical neck (Fig. 1).

Stress fractures are injuries involving individuals who usu-
ally perform repetitive and intense movements such as
dancers, soldiers, and professional athletes. Two types of
stress fractures are commonly documented: insufficiency frac-
tures and fatigue fractures. The former occur in a mechanically
compromised bone structure with normal loading forces [3].
On the other side, fatigue fractures occur in physiological
bone stimulated by excessive mechanical loads, involving
20% of all sport injuries [4].

Essentially, stress fractures are the result of a succession of
micro-traumas that over time lead to gradual weakening of the
bone architecture. Indeed, repetitive movements that exceed
physiological bone elasticity could damage the tissue, leading
to osteocyte apoptosis and activation of osteoclastic differen-
tiation mediators such as the receptor activator of nuclear fac-
tor kappa-B ligand (RANKL) [1]. The activation of the afore-
mentioned mechanism is fundamental in bone remodeling,
and consequently in microlesion repair. However, an increase
in the porosity of the bone tissue can occur, with consequent
weakening of the whole bone structure [1].

Since repetition of the noxious gesture is the determining
factor for the development of the pathology, a timely diagnosis

is essential to avoid a potentially compromising deterioration.
Patients often report pain of the affected site which increases
during activity [2]. An increase in the intensity of training
schemes is commonly a trigger for the onset of the fracture.
For this reason, it is fundamental to investigate a possible
variation in the sports habits of the patient. As in our case,
during the initial phases of the pathology, the X-rays can be
negative having a sensitivity of 10%which grows to 30% only
after 3 weeks. Therefore, a MRI is a necessary to assess the
patient, as recommended by the American College of
Radiology whose sensitivity is 100% and specificity 85% [2].

Risks associated with the development of a stress fracture
can be both intrinsic and extrinsic [3]. Extrinsic factors are
linked to training conditions, such as playground (rigid or
unstable), inadequate equipment, particularly intense training
programs, and eating habits (calcium and vitamin D deficien-
cies are particularly associated with bone disorders) [5].
Intrinsic risks, on the other hand, are mainly determined by
anatomical variation and sex. Women are more prone to de-
velop stress fractures, especially in case of menstrual disor-
ders, with a consequent increase in the risk of stress fracture
by 2 or 4 times [4].

Treatment must begin as soon as possible in order to avoid
any further deterioration [3]. The various extrinsic risks must
be eliminated. In particular, changes in the equipment used,
changes in the training program, and verification of sufficient
calcium and vitamin D intake should be appropriate [6].

Concerning the regeneration of the fracture, the patient is
generally instructed to limit his or her physical activities, use
ice, rest, and use crutches to avoid loading weight on the
injured limb. Physiotherapy is also recommended in order to
reduce the extent of muscular hypotrophy and prevent loss of
articular range of motion of the limb involved. Eventually,
analgesic drugs such as NSAIDs can be administered to re-
duce pain [3]. However, it has been noted that NSAIDs may
interact with the regeneration of the fracture since these drugs
block the cyclooxygenases that are fundamental in skeletal

Fig. 1 MRI showing a grade 4
A&G stress fracture of the right
femoral anatomical neck
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repair. Studies conducted by Xinping Zhang et al. show how
cyclooxygenase-2 (COX-2) −/− mice have difficulties in the
formation of the bone callus in tibial fractures with longer
healing times [7].

Further conservative approaches have been described in the
literature. Numerous studies have proposed the possibility of
short-term bisphosphonates administration in the treatment of
stress fractures; nevertheless, their role in the bone healing
remains still unclear. However, several reports suggest the
existence of bisphosphonates fracture repair properties, prob-
ably due to a stabilizing action on the bone callus [8].
Moreover, physical therapies may play an important role in
the stress fractures management. In particular, extracorporeal
shock wave therapy (ESWT) has shown positive results due to
their angiogenetic properties [8, 9].

In our case, during the first days of September following
the MRI results, the patient began a treatment consisting in
Clody® 200 mg/4 ml. We administered one vial a day for
7 days, following one vial every 15 days for the next 2months.
No further therapies were prescribed as well as crutches phys-
iotherapy and instrumental therapy. At the end of the pre-
scribed treatment an additional MRI was requested to access
the status of the fracture.

Conclusion

During the first weeks of treatment the pain increased signif-
icantly. Nevertheless, at 2 months of follow-up, the patient
was able to return to daily and athletic physical activities,
showing a normal and pain-free articular range of motion
and good stability of the joint. No adverse conditions were
reported by the patient during the pharmacological treatment.
The MRI confirmed correct bone regeneration and a complete
recovery of physiological anatomy (Fig. 2).

According to the A&G classification, the treatment we pro-
posed provides much shorter recovery times and also does not

include the use of crutches, physiotherapy, and anti-
inflammatory drugs.

Concerning our positive experience and the poor literature
about this approach, we think it could be useful to better an-
alyze its effectiveness through a double-blinded clinical trial.
In light of the demanding enrollment of that specific category
of patients, the aim of our study is to arouse curiosity of the
researchers in order to create new opportunities to further ex-
plore this field.
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