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Abstract

Atypical fractures are a rare, serious adverse effect of long-term bisphosphonate or DENOSUMAB
use, typically involving the proximal femur. We present the case of a 53-year-old female with
osteoporosis and psoriatic arthritis treated for five years with bisphosphonates and one year with
DENOSUMAB. She developed a spontaneous, painful, oblique fracture of the proximal tibia diaphysis
following minimal trauma. Radiographic findings and medical history were consistent with an atypical
fracture, despite the unusual tibial location. The patient achieved complete healing after eight weeks of
non-weight-bearing immobilization, successfully avoiding surgery. This case highlights that atypical
fractures can occur in the tibia, urging caution and full assessment for patients on long-term anti-
resorptive therapy presenting with unexplained bone pain.
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Introduction

Bisphosphonates are drugs frequently found in elderly people with osteoporosis. They are
the most prescribed drugs for osteoporosis to reduce the risk of osteoporotic fractures .
Atypical fractures after long-term use of bisphosphonates or DENOSUMAB are a rare,
serious, and little-known adverse effect (2. The most reported fracture sites are spontaneous
fractures of the proximal femur ), humerus, and vertebrae. Atypical fractures are defined as
diaphyseal fractures with no (or minimal) traumatic cause, with no or minimal comminution,
with a short transverse or oblique fracture line extending to both cortices, and with a local
periosteal reaction ™. Other minor criteria include thickened cortex, prodromal pain, and
prolonged healing time ™. These fractures generally occur far after discontinuation of
bisphosphonate treatment lasting at least two years [°l. Here we describe the case of a patient
who was treated with bisphosphonates without interruption for nearly five years, followed by
one year of treatment with DENOSUMARB.

Case

This is a 53-year-old female patient who had been treated with bisphosphonates without
interruption for nearly five years, followed by one year of treatment with DENOSUMAB.
The patient had radiologically proven osteoporosis, which had already led to complications
in the form of fractures, and had not responded to treatment (no radiological response after 5
years of treatment). Her main medical history included psoriatic arthritis and active smoking
estimated at 6 pack-years. Her medication included HUMIRA 40 mg per week, NSAIDs 3
times a day, and occasional doses of LAMALINE.

The patient reported pain in her left leg that had been developing for two months prior
without any apparent cause. The pain suddenly worsened when she tried to get up from her
sofa, with no notion of any associated trauma or fall. She used crutches at home for three
weeks before calling the emergency services due to persistent pain. Upon arrival at the
hospital, the patient presented with almost total functional impairment of her left lower limb
with a knee flessum at 80°, pain on active and passive mobilization of the knee, and pain on
palpation of the anterior aspect of the proximal tibia. She also presented with weight loss,
attributed to her immobilization at home. She had no fever or local signs of inflammation.
The possible causes suggested upon her arrival were: a flare-up of spondyloarthropathy,
septic arthritis, or a flare-up of congestive osteoarthritis.

The patient was not up to date with her routine screenings at the time of her hospitalization.
A complete clinical examination and a TAP scan were therefore performed to look for a
potential primary lesion. None of the tests found any evidence of a neoplastic origin.
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The X-ray taken during her hospitalization revealed an
oblique fracture of the proximal diaphysis of the left tibia, in
the process of healing, with no underlying osteolytic lesion

(Figure 1).

Gauche

Fig 2: Control X-ray 6 weeks after the first contact in the
emergency department

After discussion within the orthopedic surgery department,
it was concluded that this fracture was probably the result of
continuous bisphosphonate use. The typical location is more
likely to be subtrochanteric, but the patient's medical history
and radiographic data support this hypothesis: spontaneous
fracture with no trauma reported by the patient, clear
transverse fracture line at the diaphysis-metaphysis junction,
continuous use of bisphosphonates for 5 years followed by
one year of DENOSUMAB without a break, painful
prodromes.

Surgical treatment was proposed, involving intramedullary
nailing with reaming to stimulate bone healing, but had to
be postponed due to the patient's immunosuppressive
treatment. The patient Itimately refused surgery, and
complete healing was achieved after 8 weeks of
immobilization in a non-weight-bearing cast.
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Discussion

In recent years, numerous studies have examined the
complications associated with long-term bisphosphonate
use. These drugs have been proven to reduce the long-term
risk of fracture in target populations, but the risk of atypical
fractures has not been adequately assessed. Some
bisphosphonate-associated fractures are well described,
particularly subtrochanteric fractures. However, tibial
fractures associated with long-term bisphosphonate use are
poorly understood. Rare cases of atypical tibial plateau
fractures have been described [0 as have tibial shaft
fractures [/l Over the past decade, several reports have
suggested that the suppression of bone resorption
metabolism associated with bisphosphonates could weaken
bones and contribute to the development of atypical
fractures . In some cases, there may be a significant
reduction in trabecular bone with few bone islands, a
decrease in bone marrow cellularity, and a lack of osteoid
[8]

The patient reported here presented with a spontaneous,
short oblique fracture of the tibial diaphysis. Risk factors for
bone fragility included psoriatic arthritis > and smoking.
Taking HUMIRA seems to protect against osteoporosis in
patients with inflammatory rheumatism, even though a
minority of patients in this population appear to have an
increased risk of atypical lower limb fractures when taking
bisphosphonates ['!l. The effectiveness of monitoring bone
metabolism markers to identify these at-risk patients is still
controversial, and it remains to be seen whether patients
with inflammatory conditions are at greater risk of
complications due to the combination of treatments they are
taking.

The criteria for atypical fractures under bisphosphonates
only apply to femoral fractures, however the fracture
reported in this case meets all the major ASBMR criteria
and some minor criteria. It is a short, non-comminuted,
spontaneous oblique fracture of the metaphysis-diaphysis
with local periosteal reaction and overall increased thickness
of the anterior diaphysis in a patient with comorbidity
(psoriatic arthritis) (4],

Insufficiency fractures associated with bisphosphonate
treatment are mainly described in the femoral diaphysis,
although other sites such as the humeral or tibial diaphysis
have also been reported 121, Most reported cases involve
middle-aged women with cortical remodeling around the
fracture site. However, the literature remains fragmented on
this type of fracture, and some cohort studies have not
demonstrated that the incidence of atypical fractures
following bisphosphonate use exceeds that of osteoporotic
hip fractures 31,

In conclusion, the mechanism of fracture in this patient is
not entirely established. Nevertheless, the arguments in
favor of an atypical fracture under bisphosphonate treatment
are the metaphyseal-diaphyseal topography, the
involvement of a long bone, the orientation of the short
oblique fracture line, the absence of trauma, and the cortical
thickening opposite the fracture. The radiographic
appearance of the fracture without underlying osteolytic
lesion did not support a secondary lesion. Atypical
subtrochanteric fractures after bisphosphonate treatment are
well described in the literature, but little data exists
concerning tibial involvement.

Atypical fractures under bisphosphonates are a rare adverse
effect with a very low absolute risk compared to the benefits
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of these treatments, particularly in relation to the anti-
fracture effect achieved ['4l. These fractures mainly affect
the proximal femur, but they have also been reported in
other long bones. Therefore, treatment with bisphosphonates
may benefit from breaks during patient follow-up, as
recommended by some experts [°), even though the causal
link has not yet been proven conclusively. Furthermore, it
seems prudent to pay particular attention to patients
undergoing long-term bisphosphonate treatment who
complain of bone pain without any reported trauma %], by
performing a complete radiological and clinical assessment
of the area of interest and, in case of doubt, considering the
possibility that the medication may be the cause.
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