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SUMMARY

Introduction Although bisphosphonates represent the most commonly prescribed antiresorptive therapy
for the treatment of osteoporosis and fracture prevention, paradoxically, their continuous use in some
patients can lead to an atypical femoral fracture. This type of fracture is characterized by specific features
regarding clinical presentation, mechanism of injury and radiological manifestations. The objective of
this article was to present a case of a bilateral femoral fracture associated with bisphosphonate usage.
Case outline A 70-year-old female patient was admitted to the emergency department with a severe,
throbbing pain in both thighs after a ground-level fall. Radiographs of both femurs verified bilateral
complete fracture localized in the diaphyseal region. Prior to hospitalization, she had continuously been
taking ibandronate for three years. The patient underwent percutaneous osteosynthesis with intramedullary
nailing with interlocking screws of both femurs. Six weeks after the surgical treatment, radiographic findings
indicated the presence of early signs of healing on both femurs. At the four-month follow-up, the complete
union of the bone fragments was achieved and she managed to walk without any pain and walking aids.
Conclusion Physicians still face doubts regarding optimal duration of bisphosphonate therapy. Although
atypical femoral fracture represents a rare adverse event related to bisphosphonate use, all patients
receiving this antiresorptive treatment who are complaining of new-onset unexplained pain in the thighs
for more than two weeks should be completely diagnostically evaluated in term of atypical femoral
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fracture. Patients with confirmed atypical femoral fracture should undergo surgical treatment.
Keywords: osteoporosis; antiresorptive treatment; intramedullary nailing

INTRODUCTION

Considering the steady trend of prolongation of
the average life expectancy, a decrease in bone
density, osteoporosis, continues to be a health
concern for the growing elderly population [1].
Although the available therapeutic modalities
have shown to be effective in treating this skel-
etal disorder, the rare adverse event associated
with antiresorptive therapy is an atypical femo-
ral fracture (AFF) [2]. AFF represents a stress
fracture following minimal or no trauma with a
fracture line being localized distal to the lesser
trochanter and proximal to the supracondylar
flare of the thigh bone [3]. Despite the fact that
bisphosphonates are usually the treatment of
choice for patients suffering from osteoporo-
sis, AFF develops more commonly in patients
on bisphosphonate therapy. Additionally, pro-
longed treatment duration with this type of
medications increases risk of fracture [4]. It
has been hypothesized that their use could po-
tentially lead to the severe suppression of bone
turnover, which eventually causes accumula-
tion of microdamage and consequent change
in bone structure [5].

In this article, we report a case of a bilateral
femoral fracture affiliated with bisphosphonate
usage.

CASE REPORT

A 70-year-old female patient was presented to
the emergency department with severe, throb-
bing pain in both thighs after a ground-level
fall. The patient gave a history of preexisting
dull aching pain over both thighs that lasted
four months before admission to the hospital.
She was diagnosed with osteoporosis three
years prior to hospitalization. The diagnosis
was established after a mechanical provocation
which led to a vertebral fracture at the level
of L2-L3. She was continuously taking iban-
dronate tablets in the monthly dose of 150 mg
for three years. Apart from bisphosphonate
therapy she was on a thyroid hormone replace-
ment therapy due to a total thyroidectomy. Her
medical history was positive for iatrogenic hy-
pothyroidism. The patient was a smoker and
her body mass index (BMI) was 22 kg/m?.
Physical examination revealed presence of
a bilateral deformity as well as tenderness to
palpation over both thigh regions. Active and
passive motion of hip and knee joint were lim-
ited due to the pain. On admission, lower ex-
tremities were neurovascularly intact.
Radiographic examination verified the pres-
ence of a bilateral complete fracture localized
at the level of the diaphysis. Regarding the
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Figure 1. Radiographs showing complete fracture at the diaphysis on
the right (a) and left (b) femur

Table 1. Laboratory and DXA assessment

Parameters Value
Intact parathyroid hormone (pg/mL) 66.5
25(0OH)D total (nmol/L) 84
tP1INP (ng/mL) 262.1
CrossLaps (pg/mL) 561
DXA scan

Tscore L1-L4 -3.3
BMD (g/cm?) 0.787

tP1NP - total procollagen 1 amino-terminal propeptide;
DXA - bone density test

fracture configuration, fracture lines were initially trans-
verse with an oblique segment at the medial aspect of both
femurs, without comminution (Figure 1.). The results ob-
tained by analysis of the complete blood count as well as
the biochemical panel were within the reference range.

When the diagnosis of an AFF was confirmed, antire-
sorptive treatment was stopped and patient underwent
percutaneous osteosynthesis with intramedullary nailing
with interlocking screws of both femurs.

Intraoperative and postoperative course was unevent-
ful. After discontinuation of bisphosphonate, laboratory
and Bone Density Test (DXA) assessment were carried out
and the results are presented in the Table 1. She was com-
menced on vitamin D and calcium supplement therapy.
The patient was discharged home on the seventh postop-
erative day in a good general health condition.

Six weeks after surgery, radiographic findings indicat-
ed the presence of early signs of healing on both femurs
(Figure 2 a) and b)) and the patient was allowed to walk
with a walker bearing her weight. At four months follow-
up, the complete union of the bone segments was achieved
and she managed to walk without any pain and walking
aids (Figure 2 ¢) and d)). On further medical checkup, six
months postoperatively, she did not report any ailment and
the mobility of the hip joints reached a satisfactory level
of recovery. Differences in quality of life before and after
the surgery were measured by Short Form Health Survey
(SF-36) and scores are shown in Table 2.

One year after the operation, due to the high risk of
fracture as well as presence of osteoporosis on lumbar ver-
tebrae revealed in DXA scan, alendronate was introduced
to therapy.
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Figure 2. Radiographs showing the presence of early signs of heal-
ing six weeks after surgery [(a) and (b)] and complete union on both
femurs four months postoperatively [(c) and (d)]

Table 2. Short Form Health Survey (SF-36) scores

Short Form Health Survey (SF-36) Before | After
Physical functioning (%) 15 65
Role limitations due to physical health (%) 0 50
Role limitations due to emotional problems (%) | 33.3 100
Energy/fatigue (%) 40 70
Emotional well-being (%) 56 80
Social functioning (%) 50 75
Pain (%) 225 77.5
General health (%) 35 55
Health change (%) 0 75

DISCUSSION

In clinical practice, the most commonly used group of
medicines for the treatment of osteoporosis and fracture
prevention are bisphosphonates. Although generally well
tolerated and effective, paradoxically, bisphosphonate
therapy in some patients can cause AFFE. They interfere
with bone remodeling processes leading to changes in
the mechanical and regenerative properties of bone [6].
Management of osteoporosis with bisphosphonates is fol-
lowed by high relative risk of developing AFF, ranging from
2.1 to 128, while the absolute risk expressed numerically
ranges from 3.2 to 50 cases per 100,000 person per year.
Prolongation of therapy correlates with a significantly in-
creased risk which was observed to be 100 cases per 100
000 person per year [3]. The mechanisms of AFF’s de-
velopment have still not been completely understood. It
is assumed that bisphosphonates are responsible for the
irregular and increased collagen cross-linking, which leads
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to the formation of focal zones of dense and brittle bone,
mostly in the subtrochanteric region, which is sensitive to
the high tensile and compressive forces. Low bone turnover
in these zones causes microdamage accumulation which
subsequently progresses to fracture [7].

There are still no clear guidelines regarding the optimal
duration of a bisphosphonate therapy. Prolonged retention
at the bone surface can be explained by their high affinity
for hydroxyapatite [8]. Although current guidelines sug-
gest that after five years of treatment with bisphosphonates
patient should undergo reevaluation and therapy should be
stopped, study conducted by Lo et al. [9] demonstrated that
patients receiving this therapy are at higher risk for AFF
even after three years of continual antiresorptive treatment.

In 2010, the Task Force of the American Society for
Bone and Mineral Research (ASBMR) defined the major
and minor criteria following diagnosis of AFF, which were
afterwards revised and published in 2014. In the case of
AFEF localization is essential for diagnosis and the fracture
line is placed in the diaphysis region somewhere distal to
the lesser trochanter to just proximal to the supracondylar
flare. To diagnose AFF presence of four major features out
of five is required, that may or may not be accompanied
with minor features. Major features are: association with no
or minimal trauma, no or minimal comminution, involve-
ment of the lateral cortex in both, complete and incomplete
fracture, though complete fracture might be associated
with a medial spike, transverse fracture line with the po-
tential oblique orientation medially, localized periosteal
or endosteal thickening at the lateral cortex (“beaking”
or “flaring”). Minor features include generalized cortical
thickening of the femoral shaft, bilaterality, prodromal
symptoms (pain in the groin or thigh) and prolongation
of healing time [3]. The fractures in this report were con-
sistent with all of the major and with a few of the minor
features. Considering previously mentioned minor fea-
tures, our patient complained of pain in both thighs prior
to the fall and she experienced bilateral femoral fracture.
Therefore, diagnosis of a bisphosphonate induced AFF
was made.

Koh et al. [10] demonstrated that duration of bisphos-
phonate therapy for more than five years without pause
period, prolonged use of glucocorticoids and a higher
BMI increase the risk of AFF. Findings of another re-
search article were consistent with previously mentioned
predisposing factors, although authors reported that Asian
race also has an additional impact on the increase of the
fracture incidence [11]. Rheumatoid arthritis, increased
anterior and lateral femoral curvatures and thicker lateral
femoral cortex of diaphysis were recognized as a possible
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type of a fracture (complete or incomplete), presence of
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servative treatment may be the option for asymptomatic
patients with incomplete AFF. Indication for intramedul-
lary nail fixation is complete fracture or incomplete frac-
ture associated with pain [13]. Other criteria that should
be considered in patients with incomplete fracture are the
extent and depth of the fracture line, presence of symp-
toms, and patient’s choice [2]. Endochondral ossification
is a process responsible for the union of bone fragments in
patients with complete fractures. The bone remodeling, as
a stage of endochondral ossification, is essential for union
of the stress fracture segments. Bisphosphonates inhibit
remodeling through suppression of the osteoclast mediated
bone resorption. Intramedullary reconstruction full-length
nails provide regenerative processes to take place inside
fracture crack [13].

According to a study conducted by Kim et al. [14], after
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tween three to 10 months with an average of 5.5 months.
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differed according to the duration of therapy. Fracture
union was achieved in 4.8 + 2.5 months in patients who
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time required for healing was 9.3 + 3.7 months in those
who taken antiresorptive therapy for more than three
years. In our patient the time required for healing was
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An observational follow-up study was conducted in or-
der to investigate the incidence of new fragility fractures
following an AFF. Results demonstrated that in a group of
patients who sustained an AFF incidence of fractures was
high. The majority of reported fractures were located on
vertebrae, hip, humerus or forearm. In patients with high
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in surgically managed bilateral AFFs [16].

In conclusion, physicians still face doubts regarding op-
timal duration of bisphosphonate therapy. Although AFF
represents a rare adverse event related to bisphosphonate
use, all patients receiving this antiresorptive treatment
who are complaining of new-onset unexplained pain in
the thighs for more than two weeks should be completely
diagnostically evaluated in term of AFF. Patients with con-
tirmed AFF should undergo surgical treatment.
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O60ocTpaHM aTMNUYHK Npenom dpemypa nose3aH ca bucpocdoHaTHOM Tepanujom

AnekcaHgpa Cauh'?, Pagmuna MatujeBuh??, iparaH CaBuh?3, JeneHa Muok®*, AnekcaHapa Mmasunh'2

'CneuwjanHa 6onHuua 3a peymatcke 6onectn, Hosu Cag, Cpbuja;

2YHuBep3auTteT y HoBom Cagy, MeanumHckn dakyntet, Hosu Cag, Cpbuja;
*KnuHuukm yeHTap BojsoguHe, KnuHyka 3a optonepcky xupyprujy v tpaymatonorujy, Hosu Cag, Cpbuja;
‘CneumjanmcTnyka NHTePHUCTYKa opanHaumja,dp Munuhesuh’, Hosu Cag, Cpbuja

CAXETAK

YBog /lako 6ucdocpoHaty npeacTasbajy Hajuewhe nponu-
CVBaHy aHTUPECOPNTUBHY Tepanujy 3a neyere 0CcTeonopose
1 MPEBEHLMjy NPenomMa, NapafgoKCcasHO, HIX0Ba KOHTUHYMpPaHa
NpUMEHa Kofl HeKX 60sIeCHMKa MOXe [la AoBee A0 aTUMUYHOT
npenoma demypa. OBy BPCTY NnpesioMa oanvkyjy creuudunyHe
KapaKTeprCTUKe y mornegy KNMHUYKe Npe3eHTaluje, MexaHu-
3Ma nospehuBatba 1 PagMoNoWwKNx MaHupecTaLmja.

Linmb oBor papa je 610 Aa ce nprikaxe cnyyaj obocTpaHor npe-
noma pemypa Koju je yapyxeH ca npumeHom brcdocpoHarta.
Mpuka3s 6onecHuka CegamaeceToroaniltba bonecHnua npu-
M/beHa je Ha OfieSbere YpreHTHe MeauLMHe 360r CHaXXHOT, ny”-
cvpajyher 6onay obe byTuHe Koju je HacTao Nocsie naga Ha
1CTOM H1BOY. Pagrorpamom oba demypa BeprdprKoBaH je 060-
CTpaHu npenom demypa IoKanun3oBaH y peruju gnjadpuse. OHa
je Tpv roguHe Npe xocnuTanm3auuje y KOHTUHYMTETY y31Mana
nbaHgpoHart. bonecHuua je NoABpPrHyTa NepKyTaHoj OCTeo-
CUHTE3U Ca MHTPaMefyNapHUM KJIMHOM 1 3aKibyyaBajyhum
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wpadosmma. LLlecT Heperba Noce onepaTUBHOT 3axBaTa pa-
Aanorpadckm Hanas je ykasao Ha MpuCyCTBO PaHUX 3HAKOBa
3apacTara Ha 06a dpemypa. Ha KoHTponHOM npernegy nocne
YETVPY MeceLia KOLUTaHW YIIOMLM CY KOMIIETHO cpaciu 1 6o-
necHuUa je Morna Aa xopa 6e3 nojase 6ona v nomarana.
3ak/yyak Jlekapu 1 gasbe Majy HefoymuLe Be3aHe 3a onTu-
MaJIHO Tpajarbe Tepanuje bucdocdoHatma. lako atmnmnyHm
npenom 6yTHe KOCTU NpeAcTaBiba peAak HexerbeHn aorahaj
KOju je yapy»eH ca npumeHom bucdpocdoHarta, cBu 6onecHu-
L1 Ha OBOj aHTUPECOPNTUBHOj Tepanuju 1 Koju ce »ane Ha
HoBOHacTanu 6on y 6yTuHama HepasjalutbeHe eTronoruje, a
Koju Tpaje Ay»Ke of AiBe HeAerbe, Tpeba Aa 6yay noTnyHo aujar-
HOCTMUKM 06paheHn y MpaBLy aTUNMYHOr Npenoma demypa.
BonecHuuy ca noTBphHeHUM aTMNYHIM NPENoMom By THe KOCTu
Tpeba Aa ce NofABPrHy OrepaTBHOM Nleyekby.

KrbyuHe peun: 0cTeonoposa; aHTMPEeCopnTMBHa Tepanuja;
VHTpamegynapHa dpukcauyuja
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