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Abstract Bisphosphonates are widely used in the treatment of osteoporosis but predispose the
patient to the appearance of atypical fractures. The femoral subtrochanteric region is
usually affected, but other bones can be as well. Atypical tibia fractures in patients with
severe gonarthrosis is a therapeutic challenge. The present work reports the case of an
elderly patient with advanced gonarthrosis who presented atypical tibial fracture. The
patient made prolonged use of bisphosphonates for osteoporosis, presenting with pain
and functional limitation resulting from gonarthrosis, which progressed to sudden pain
in the right tibial metaphysis, preventing ambulation. The radiographs showed bilateral
severe arthrosis; marked varism; tibial and femoral medial erosion; and fracture in the
proximal third of the right tibial diaphysis. The fracture and arthrosis on the right side
were treated by osteosynthesis with blocked plaque and total knee arthroplasty with
posterior stabilization and fixed base. After physical rehabilitation, significant improve-
ment of pain and function was reported, independent gait was reacquired and a range
of motion of 0 to 100° was reached. After one year, the radiographs showed fracture
consolidation and satisfactory alignment of the lower limbs’ axes. The coexistence of
severe arthrosis and atypical fracturemade treatment difficult. However, the result was
satisfactory and the approach with simultaneous osteosynthesis and arthroplasty
proved to be adequate.
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Introduction

Osteoporosis is characterized by reduced mineral density
and deterioration of bone microarchitecture. Bisphospho-
nates are first-line drugs for their treatment. However, its
prolonged action may favor the occurrence of atypical
fractures (AFs).1 Atypical fractures occur most frequently
in the subtrochanteric and diaphysary region of the femur.2

We report the case of an elderly patient with advanced
arthrosis of the knees and osteoporosis, using bisphosph-
onates for 3 and a half years, who presented with AFs
in the proximal third of the tibia, being treated with
osteosynthesis associated with total knee arthroplasty
(TKA) at once.

Case Report

This case report is about a 70-year-old female patient with
osteoporosis and arthrosis of the kneeswith varus deformity,
using alendronate for 3 years, followed by 6 months of
ibandronate. Without a report of trauma, she presented
change in the degree of pain in the right knee, which was
also located in the metaphyseal-diaphysary transition of the
tibia, accompanied by increased varism and intolerance to
the load, forcing her to use a wheelchair. After 6 months, she
was referred to our service. Radiographs showed severe
gonarthrosis, varism, marked medial tibial and femoral
erosion, as well as tibial and fibular fracture on the right
side, in the proximal third of the diaphysis (►Fig. 1). It was

Fig. 1 (A and B) Radiographs of the leg showing the atypical fracture at the level of the tibial diaphysis. (C and D) Panoramic radiography of the
lower limbs evidencing the associated gonarthrosis.

Resumo Bifosfonatos são amplamente usados no tratamento da osteoporose; porém, predis-
põem ao surgimento de fraturas atípicas. A região subtrocantérica femoral é usual-
mente acometida, mas outros ossos também são afetados. Fraturas atípicas da tíbia em
pacientes portadores de gonartrose grave são um desafio terapêutico. O presente
trabalho relata o caso de uma paciente idosa com gonartrose avançada que apresentou
fratura atípica tibial. A paciente fazia uso prolongado de bifosfonatos para osteopo-
rose, com quadro de dor e limitação funcional decorrentes da gonartrose, que
progrediu para dor súbita na metáfise tibial à direita, impedindo a deambulação.
Radiografias evidenciaram artrose grave bilateral; varismo acentuado; erosão medial
tibial e femoral; e fratura no terço proximal da diáfise tibial direita. Trataram-se a fratura
e a artrose à direita por osteossíntese com placa bloqueada e artroplastia total do
joelho com estabilização posterior e base fixa. Após reabilitação física, relatou-se
melhora significativa da dor e da função, readquiriu-se a marcha independente e
alcançou-se arco de movimento de 0 a 100°. Após um ano, as radiografias mostraram
consolidação da fratura e alinhamento satisfatório dos eixos dos membros inferiores. A
coexistência de artrose grave e fratura atípica dificultou o tratamento. Contudo, o
resultado foi satisfatório e a abordagem com osteossíntese e artroplastia simultâneas
mostrou-se adequada.
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decided to treat the fractureand right arthrosis simultaneous-
ly by osteosynthesis with a blocked plaque and TKA (►Fig. 2).
Primary prosthesis was used with posterior cruciate ligament
replacement and fixed base (Vanguard, Zimmer Biomet, War-
saw, IN, USA). The procedure was performed with a single
anterior incision extended to the knee, osteosynthesis of the
tibial fracture following theprinciple of relative stabilitywitha
bridge locked anteromedial plate and slightly anteriorized
proximal screws to allow the positioning of the prosthetic
tibial component. Total knee arthroplastywas carried out, and
femoral erosionwas fully incorporated into thedistal cutof the
femur and tibial erosion compensatedwith autograft removed
from the bone cuts themselves and fixed with screws of small
fragments.

The patient reported significant improvement in terms of
pain and functional complaints, abandoned the wheelchair,
and presented an arcmovement of 0 to 105° in the right knee
(►Fig. 3).

Discussion

Bisphosphonates are among the most prescribed drugs for
the treatment of osteoporosis. They decrease the risk of
vertebral fractures by more than 50%, hip by 40 to 50%,

and other fractures by 20 to 25%.3 However, an association
between AFs and their prolonged use was found.4,5

The prolonged action of bisphosphonates can lead to the
accumulation of microdamage and increase the risk of
fractures.1 Bisphosphonates may hinder the fracture consol-
idation process because they interfere in the bone remodel-
ing phase and slow the maturation of the bone callus.

Fewcases have been published in the literature.We do not
know if more cases were reported but we couldn’t find them
in the performed literary review. This case presents the same
epidemiological characteristics as others previously
reported: middle-aged or older women, using bisphospho-
nates who suffered AFs, either atraumatically or with low-
energy traumas.6–8

In all cases, the radiological pattern follows that described
by the American Society for Bone and Mineral Research
(ASBMR) for femoral AFs (FAFs), except for localization.2 In
the tibia, primary involvement occurs in the anterior cortical,
while, in the femur, it occurs in the lateral cortical. This may
be related to the fact that the anterior cortical of the tibia is
the region of tension concentration.6

Regarding the treatment of FAFs, the guidelines were
defined by the ASBMR.2 Bisphosphonates should be sus-
pended, and the administration of calcium and vitamin D
maintained. Prophylactic fixation is recommended for in-
complete fractures accompanied by pain. In the absence of
pain or radiographic radiolucency, treatment with analgesia
and load removal should be adopted. In the absence of
clinical improvement, surgical fixation should be consid-
ered for the possibility of progression to complete fracture.
Regarding the risk of recurrence, Schilcher et al.9 observed
that the risk of FAF dropped by 70%/year after bisphosph-
onate suspension. The tendency to worse results of
conservative treatment in symptomatic incomplete FAF
and with radiolucency was proven in the study by Saleh
et al.10 Due to the scarcity of reported cases, there is no
pattern for tibial fractures. However, since it is a load bone,
it is suggested that the guidelines mentioned should be
valid.

From the three previous cases already reported (one of
them bilateral), two were treated conservatively. The third
was performed by osteosynthesis with intramedullary tibia
nail. In none of the cases it was chosen to perform TKA
simultaneously, although there was associated gonarthrosis.

In the present case, the patient also had advanced
gonarthrosis. This association increased the complexity of
the case, because the treatment of AF would have implica-
tions in the surgical programming of the knee.We opted for a
single-time approach and fracture fixation before arthro-
plasty to provide support for the tibial prosthetic compo-
nent. The principle of relative stability in fracture
management was respected, but the use of intramedullary
nail becomes impossible due to the occupation of the med-
ullary canal. The bridge plate, then, is a good alternative, but
with the need for a certain anteriorization of the proximal
locking screws, to allow the passage of the tibial component
of the prosthesis without deviation from it, which would
modify the prosthesis axis. Despite increasing the morbidity

Fig. 2 (A) Osteosynthesis of atypical fracture with blocked plaque in
the first surgical time. (B) Extramedullary guide for tibial cutting for
arthroplasty in the second surgical time.

Fig. 3 (A) Anteroposterior radiography of the two total knee
arthroplasties performed in the patient. Notice the atypical fracture
already consolidated. (B) Radiography in profile of the right knee
evidencing the consolidation of the atypical fracture also in profile. (C)
Radiography in profile of the left knee.
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of the procedure and the surgical time, the patient under-
went only one anesthetic intervention and a single postop-
erative recovery.

The progressive aging of the population and the conse-
quent increase in the number of individuals with osteopo-
rosis undergoing treatment with bisphosphonates can lead
to an increase in the incidence of AFs. Studies of how to best
approach these fractures become important due to their
particular difficulty in consolidation. Comorbidities of the
musculoskeletal system increase the degree of treatment
difficulty and require the surgeon to be rigorous in the
choice, planning, and execution of treatment. In this case,
the association of AF during treatment with bisphosphonates
associated with joint degeneration with great bone erosion
increased the degree of treatment difficulty. We considered
that the result obtained was satisfactory and the approach of
tibial osteotomy and TKAwith primary prosthesis and use of
autograft for tibial bone failures was adequate, avoiding
exposure to sequential surgeries and thus reducing conva-
lescence time.
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