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GIRIS

Bifosfonatlar Paget Hastaligi, osteopo-
roz gibi bazi metabolik kemik hastaliklari-
nin tedavisinde yaygin olarak kullanilan
ilaglardir. Bifosfonatlar kemik rezorbsiyo-
nunu inhibe ederler.(1,2) Bu ilaclar ayrica
cocuklarda da osteogenezis imperfekta,
fibroz displazi, juvenil osteoporoz ve Ga-
uchers hastaligi gibi problemlerde tedavi
amaci ile kullanilmaktadir.(3)

Bifosfonatlar dogal olusan pirofosfat
molekilinin daha stabil sentetik analogu-
dur ve osteoklastlarin enzimatik hidrolizi-
ne direnclidir. Merkezdeki karbon atomu-
na gesitli yan zincirler eklenerek farkli kli-
nik etkinlik ve potensi olan bir dizi fosfo-
nat olusturulmustur (Sekil 1).

Bifosfonat bilesikleri yan zincirlerinde
azot atomu icermelerine gore etki meka-
nizmalari farkli iki farmakolojik sinifa ay-
rilirlar.(4,5)

Birinci kusak azot icermeyen bifosfo-
natlar (etidronat, clodronat, tiludronat)
yaklasik 30 yil 6nce klinik kullanima so-
kulmustur. Azot icermeyen bifosfonatlar
osteoklastlarda hiicre icerisinde birikerek
sitotoksik adenozin trifosfat analoglarini
olustururlar ve bu da programlanmis hic-
re 6liumund baslatir.(6,7)

ikinci kusak azot iceren bifosfonatlar
(alendronat, ibandronat, pamidronat,) tek
bir azot atomu iceren alifatik yan zincire
sahiptir. Protein modifikasyonunu (preni-
lasyon), inhibe ederler ve birinci kusak bi-
fosfonatlara gore kemik rezorpsiyonunun
onlenmesinde 10-100 kat daha gticli etki
ederler. (8.9)

Risedronat ve Zoledronik asit gibi tictin-
ct kusak bifosfonatlar heterosiklik halka
yapisinda azot atomu igerirler ve ilk kusak
bifosfonatlara gore 1000 kattan daha fazla
etki glicline sahiptirler.(9)

Bifosfonatlarin Etki Mekanizmasi

Bifosfonatlar oral veya intraventz ola-
rak uygulanabilmektedir. ideal kosullarda
oral olarak verilen dozun %1’i emilir. Emi-
len veya intraventz uygulanan dozun
%50’den fazlast hizli bir sekilde iskelet
sistemine katilir.(7) Geri kalan ilag meta-
bolize edilmeden bobreklerden atilir. Kan-
daki biyolojik yari émtrleri ¢cok kisa oldu-
gu icin bifosfonatlar kemigin sentezlendigi
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INTRODUCTION

Bisphosphonates are widely used drugs for
treatment of some metabolic bone diseases li-
ke Paget’s disease and osteoporosis. Bisphosp-
honates are potent inhibitors of bone resorpti-
on.(1,2) These drugs are also used for the pur-
pose of treating problems in children such as
osteogenesis imperfecta, Fibrous dysplasia, ju-
venile osteoporosis and Gaucher's disease.(3)

Bisphosphonates are synthetic analogs of
naturally occurring inorganic pyrophosphates
and are resistant to the enzymatic hydrolyzing
of osteoclasts. Through connecting various si-
de links to the carbon atom in the center a se-
ries of single phosphonate molecules are for-
med that have different clinical activities and
potency (Figure 1).

Bisphosphonate compounds can be divi-
ded into two main pharmacologic classes with
different mechanisms of action depending on
whether they contain a nitrogen atom(s) in
their side chains.(4,5)

The first generations of bisphosphonates
that do not contain nitrogen (etidronat, clodro-
nat, tiludronat) have been introduced into cli-
nical use about 30 years ago. Non-nitrogen-
containing bisphosphonates are metabolized
to form cytotoxic ATP-analogs that accumula-
te intracellularly in osteoclasts and induce
apoptosis.(6,7)

Second generation aminobisphosphonates
that contain nitrogen (alendronat, ibandronat,
pamidronat) have an aliphatic side chain con-
taining a single nitrogen atom. They inhibit the
protein prenylation and they are 10-100 fold
more potent than first generation bisphospho-
nates.(8,9)

Third generation bisphosphonates, such as
risedronate and zoledronic acid, contain nitro-
gen atom with a heterocylic ring, and are up
to 1000- fold more potent.(9)

Mode of Action

Bisphosphonates are administered orally or
intravenously. Under ideal conditions, about
1% of the orally administered dose is absor-
bed. Up to 50% of the absorbed or intraveno-
usly-administered dose is quickly taken up by
the skeleton.(7) The remainder of the drug un-
dergoes renal excretion without metabolism.
The biological half-life in the blood is very bri-
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ve rezorbe edildigi bolgelere giden yola
¢ok cabuk ulagirlar. Kemik dokusundaki
yari omirleri ise yillarla ifade edilecek ka-
dar ¢ok uzundur.(10)

Bifosfonatlar mineralize kemik matriks-
te hidroksi apatit kristallerine baglanarak,
kemigi osteoklastlarin ¢oziindirmesine
kargi daha direncli kilarlar. Her ne kadar
bifosfonat kaynakli osteoklast inhibisyo-
nunun mekanizmasi tam olarak acgiklana-
masada bu maddenin hidroksiapatitin ¢o-
zinmesini durdurdugu, kemik iligi hicre-
lerinin osteoklastlara farklilismasini énle-
digi, kolesterol biosentezinin mevalonate
yolu uzerine etki ederek osteoklastlarin
fonksiyonunu engelledigi, osteoklastlarin
programlanmis hiicre 6limunt stimile et-
tigi yoninde kanitlar bulunmaktadir. (11-
13) Son yillarda bifosfonatlarin osteoklas-
tik aktiviteyi baskilamasinin yani sira oste-
oblastik aktiviteyide artirarak osteokon-
diktif ve osteoindiiktif etki gosterdigi bil-
dirilmistir.(14-18)

Bifosfonatlar ile ilgili bu gelismeler dis-
hekimliginde de ilgi gormis ve bifosfonat-
larin kullanildigi bazi ¢calismalar yapilmis-
tir. Hayvan modellerinde bifosfonatlarin
deneysel olarak olusturulan periodontitise
bagli artmis alveoler kemik rezorbsiyonu
tzerindeki klinik ve radyolojik etkilerinin
arastirildigr bir calismada, kemik yogun-
luk ol¢imleri degerlendirilmis ve bifosfo-
natlarin periodontitis ilerlemesini durdur-
dugu belirtilmistir.(19) Alendronat kaph
dental implantlar kullanilarak giintiimtzde
kullanilan implantlarin yerine alternatifler
gelistirmek amaci ile yapilan calismada
alendronatin dental implantlar cevresinde
erken donem kemik formasyon oranini ar-
tirdig1 belirtilmistir.(20) Reddy ve ark,(21)
periodontal defektlerin bifosfonatlarla te-
davi edilmesi sonucunda kemik mineral
yogunlugunda belirgin sekilde artis oldu-
gunu belirtmislerdir. Yaffe ve ark,(22) cer-
rahide aminobifosfonatlarin lokal salini-
minin mukoperiosteal cerrahi ile aktive
olan alveol kemik yikimini azaltmakta et-
kisini degerlendirmisler ve aminobifosfo-
natlarin lokal saliniminin kemik yikimini
onemli miktarda azalttigini belirtmislerdir.
Mitsuta ve ark,(23) deneysel periodontitis
olusturduklari ratlara topikal olarak klod-
ronat uygulamiglar ve klodronat uygula-
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ef, as these substances rapidly find their way
to the regions where bone is being synthesised
and resorbed. Bisphosphonates have a long
residual half-life (years) in skeletal tissue.(10)

Bisphosphonates bind to hydroxyapatite
crystals in mineralized bone matrix and make
the bone more resistant against osteoclasts.
Although the exact mechanism of the bisp-
hosphonate-mediated osteoclast inhibition
has not been completely elucidated, there is
evidence that these substances could block
dissolution of hidroxyapatite, inhibit differenti-
ation of bone marrow precursors into osteoc-
lasts, inhibit osteoclast function by interfering
with the mevalonate pathway of cholesterol
biosynthesis, and induce apoptosis of ostec-
lasts. (11-13) In the recent years it has been
made known that bisphosphonates not only
restricted osteoclastic activity but also showed
osteo-conductive and osteo-inductive effect
by increasing osteoblastic activity.(14-18)

The developments that concern bisphosp-
honates have received interest in the dentistry
field and bisphosphonates have been used in
some dental studies. Clinical and radiological
effects of bisphosphonates have been exami-
ned in animal models of increased alveolar
bone resorption in experimental periodontitis
and results of the bone density measurements
showed that bisphosphonates stop the advan-
cement of periodontitis. (19) Effects of alen-
dronate-coated dental implants on guided bo-
ne regeneration around dental implants were
evaluated and the results indicate that alen-
dronate increased early bone formation rate
around dental implants. (20) Reddy et al,(21)
showed that there is a noticeable difference in
bone mineral density in treatment of peri-
odontal defects with bisphosphosphonates.
Yaffe et al,(22) evaluated the effect of local de-
livery of the amino bisphosphonate on bone
resorption associated with mucoperiosteal
flaps and the results showed that local delivery
of amino bisphosphonate reduced signifi-
cantly alveolar bone resorption activated by
mucoperiosteal flap surgery. Mitsuta et al,(23)
examined whether topical administration of a
bisphosphonate could prevent alveolar bone
loss in rats with experimental periodontitis and
this study showed that topical administration
of bisphosphonates was successful in preven-
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Sekil 1: Bifosfonatlarin

yapisi.

Figure 1: The structure of

78

bisphosphonates

masinin periodontitiste olusan kemik re-
zorbsiyonunu engellemede basarili oldu-
gunu belirtmislerdir. Oztiirk (24) ve Lee,
(25) bifosfonatlarin sistemik uygulamasi-
nin sagittal suturda ekspansiyon sonrasi
gortlebilen relapsi sadece kemik rezorbsi-
yonunu onleyerek degil ayni zamanda ke-
mik formasyonunu artirarak da azaltabile-
cegini belirtmislerdir.

Bifosfonatlara Bagli Olarak Dis

Hareket Miktarinda Azalma

Bifosfonatlarla ilgili yapilmis caligma-
larda bifosfonatlarin ortodontik olarak dis
hareket miktarini azalttigi belirtilmistir. is-

1

Oztiirk

tion of the bone resorption in periodontitis.
Oztiirk (24) and Lee (25) reported that systemi-
cally administration of bisphosphonates can
reduce relapse not only inhibiting bone re-
sorption but also stimulated bone formation at
rat sagittal suture after expansion.

Inhibition of Tooth Movement Related to

the Bisphosphonates

In the studies, related to bisphosphonates, it
has been determined that the bisphosphonates
have decreased orthodontic tooth movement
amounts. If unwanted teeth movements could
be prevented with pharmacological agents, a
less complex orthodontic force system would
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tenmeyen dis hareketleri farmakolojik
ajanlarla onlenebilirse retansiyon siresi
kisaltilabilir ve kompleks ortodontik kuv-
vet sistemlerine karsi gereksinim azaltila-
bilir distincesi ile lokal ve sistemik olarak
uygulanan bifosfonatlarin dis hareketi
tzerine etkisini inceleyen arastirmacilar
uygulanan bifosfonatlarin osteoklast sayi-
sini azaltarak ortodontik dis hareketini
azalttigini belirtmislerdir.(26-28)

Yapilan hayvan calismalari ile bifosfo-
natlarin dis hareketini azalttigi belirtilmis-
se de insanlarda dis hareketini engelleye-
cek miktardaki bifosfonat tedavisinin stre-
si ve dozu hakkinda kesin bir bilgi yoktur.

Literatiirde bifosfonat kullanan hastalar-
da cekim bosluklarin kapatilmasinin ve
kok paralelliginin saglanmasinin zor oldu-
gunu belirten 2 vaka raporu bulunmakta-
dir ve bu iki calismada ti¢ vakadan bahse-
dilmektedir. (29,30)

Osteogenezis imperfekta tedavisi amaci
ile bifosfonat kullanan hastalarda yapilan
bir calismada ise hastalarin 13 tanesinin
ortodontik tedavi gordugi belirtilmis ama
bu konu ile ilgili bir komplikasyondan
bahsedilmemistir. (31)

Bifosfonatlara Bagli Olarak Cenelerde

Goriilen Osteonekroz

Bifosfonat kullanimina bagli osteonek-
roz olusumu ile ilgili ilk olgu 2003 yilinda
Migliorati tarafindan bildirilmistir. (32)
2003 yilindan itibaren bifosfonatlarin ku-
lanimi ve osteonekroz olusumu arasindaki
olasi etkiden bahseden artan sayilarda va-
ka sunumu bulunmaktadir.(33-44) 1800
yillarinda kibrit fabrikalarinda ¢alisan isci-
lerde endemik olarak maksilla veya man-
dibulada gorilen nekrozlar tGretimde kul-
lanilan fosfor elementine baglanmistir.
Son birkag yilda bifosfonat kullanan hasta-
larda benzer komplikasyonlarin cikisi ko-
nuyu yeniden glincellestirmistir.(45,46)

Bifosfonat kullanimi sonrasi osteonek-
roz sadece maxilla ve mandibulada gori-
lirken diger kemiklerde gorilmemis-
tir.(41,47,48) Cenelerde gortilen osteonek-
roz mandibulada %68, maxillada %28 ve
her iki cenede %4 oraninda rapor edilmis-
tir. Sadece cenelerde gorilme nedeni ¢ig-
neme kaslarinin faliyeti sonucunda bu
bolgede ilacin nifus etmesinin daha fazla
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be required and retention period would be
shortened. Researchers have investigated the
local and systematic effects of bisphosphona-
tes on teeth movement and have stated that by
decreasing the number of osteoclasts ortho-
dontic tooth movement rate was decrea-
sed.(26-28)

Even though in some animal studies it was
determined that bisphosphonates decreased
tooth movement, but we do not have any de-
finite information about the treatment period
and dosage of the amount of bisphosphonates
that can prevent tooth movement in human
beings.

In the literature there were two articles sig-
nify that how difficult closing the extraction
spaces and paralleling the roots in patients
who use bisphosphonate. In these articles to-
tally only three cases were presented. (29,30)

In the study concerning patients with oste-
ogenesis imperfecta who use bisphosphonates
it has been stated that 13 of the patients have
undergone orthodontic treatment but no
complications have been mentioned concer-
ning this matter. (31)

Osteonecrosis of the Jaws Associated

with Bisphosphonates

The first case related to osteonecrosis due
to the use of bisphosphonate was reported in
the year 2003 by Migliorati. (32) Since 2003
there has been an increase in the number of
presented cases to be found which mention
the probable relationship between the use of
bisphosphonate and the formation of oste-
onecrosis. (33-44) In 1800 the necrosis which
are seen as an endemic in maxilla or mandib-
le among the employees working in the match
factories have been connected to the use of
phosphor element during production. In the
last few years similar complications among
the patients who use bisphosphonate have
surfaced which has again brought the topic to
become current.(45,46)

After the use of bisphosphonate, osteonec-
rosis have only been seen in maxilla and man-
dible and has not been seen in other bo-
nes.(41,47,48) In mandible 68 %, in maxilla
28 % and in both jaws 4 % has been reported.
The reason for this is the penetration of the
medication is a lot more in this region becau-
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olusu ve bunun yani sira ¢enelerdeki ke-
mik turnoverinin tibiaya gore 10 kat daha
fazla olusudur.(49-51)

Siddetli kemik disorder hastalarinda bi-
fosfonat kullanimina bagli olarak oste-
onekroz %68 aciga ¢cikmis kemik seklinde,
%23 en az tek diste mobilite seklinde,
%17 fistul olusumu seklinde gorilar. Ge-
nelde acik halde nekrotik kemik mandibu-
lanin posterior bolgesinde ve lingual taraf-
ta gorulur. Nekrotik kemigin agiga ¢rkma
nedeni %37 dis cekimi, %28 mevcut peri-
odontal hastaliklar, %11 periodontal cer-
rahi, %3 implant yerlestirilmesi, %1 api-
koektomi ve %25 spontan olusumdur.(47)

Zavras ve ark,(52) 2001-2004 vyillari
arasinda tedavi olan 255.757 kanser has-
tasini incelemisler, toplam 224 osteonek-
roz vakasina rastlamislardir. Bifosfonat
kullanan 26.288 hastadan 39’u, bifosfonat
kullanmayan 229.469 hastadan 185’inde
osteonekroz goruldigiunt ve bifosfonat
kullanimi ile osteonekroz olusumu arasin-
da istatistiksel olarak bir iliski oldugunu
belirtmislerdir.

Kullanilan bifosfonatlar doza, kullanim
suresine, devamli kullanim olup olmadigi-
na, ilacin cinsine gore etki gosterdigini be-
lirten calismalar nekrotik kemik sikayetle-
ri ortalama 9-14 ay intraventz zoledronat
veya pamidronat, ortalama 3 yillik alen-
dronat kullanimi sonrasi gozlenmektedir
diye belirtmiglerdir. En erken sikayet intra-
venoz kullanimda doérdiinci ayda gozle-
nirken, oral kullanimda ikinci yilda gorul-
musttr.(47,53)

Dustik ilag konsantrasyonlarinin bas-
langic¢ safhasinda osteoklastik aktivite aza-
lir denge osteoblastik aktiviteye kayar ve
kemik formasyonununda artisa sebep olur.
ilac konsantrasyonunun arttigi orta asama-
da osteoklastik aktivite daha da azalir bu
da yeni kemikteki damarlanmayi ve oste-
oblastik aktivitenin azalmasini baslatir ve
kemik tamiri ve kemik turnoverinda azal-
ma gozlenir. Maxilla ve mandibulada al-
veoler kemikte ilag birikiminin arttigi son-
raki safhalarda osteoklastik aktivitenin se-
viyesi hastalikli kemigin ortadan kaldiril-
masini saglayamayacak kadar azalir ve ye-
ni kemik damarlanmadan ve kanlanmadan
yoksun olarak olusur. Asiri ilag birikiminin
final safhasinda programlanmis hicre 6lu-
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se of the result of the chewing muscle activity,
besides this the bone turnover in this region is
10 times more in respect to tibia.(49-51)

Osteonecrosis which is related to use of
bisphosphonate are visible; 68 % in the form
of exposed bone; 23 % in the form of mobility
in at least one tooth and 17 % in the form of
fistula formation. Generally open tissue lesi-
ons with exposed necrotic bone were obser-
ved on the posterior lingual area of the man-
dible. The reasons that precipitated exposure
of necrotic bone were; tooth extraction by 37
%; existing periodontal diseases by 28 %; pe-
riodontal surgeries by 11 %; inserting implants
by % 3; apicoectomy by 1 % and spontaneo-
us formation by 25 %.(47)

Zavras et al,(52) have examined 255,757
patients being treated for cancer between ye-
ars 2001 to 2004, total of 224 cases of oste-
onecrosis were discovered. Only 39 osteonec-
rosis cases were found among the 26,288 pa-
tients who used bisphosphonate and 185 ca-
ses among the 229,469 patients who did not
use bisphosphonate and so it has been speci-
fied that there is a statistical relationship bet-
ween the use of bisphosphonate and oste-
ONecrosis.

The studies indicate that medications show
their effect according to the amount of bisp-
hosphonate dosage used, length of time it is
used, whether it was used regularly or not and
the type of medication. So it has been stated
that for necrotic bone complaints, the effects
can be observed after using IV zoledronat or
pamidronat for an average of 9 to 14 months
and after using alendronat for an average of 3
years. The earliest complaint was observed at
4 months after IV administration and at 2 ye-
ars after oral use.(47,53)

During the beginning phases of low drug
concentration osteoclastic activity decreases,
as a result, the balance will slide towards oste-
oblastic activity and will cause an increase in
bone formation. In the middle phase where
drug concentration increases osteoclastic acti-
vity decreases further. This starts the reduction
of vascularization of the new bone and the os-
teoblastic activity and decrease can also be
observed in bone repair as well as bone turno-
ver. In the later stages in maxilla and mandib-
le the alveolus increase the drug accumulation

Tiirk Ortodonti Dergisi 2009;22:75-84
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mi hizli bir sekilde gerceklesir. Kemik re-
jenerasyonu ¢ignemenin olusturdugu mik-
rotravmadan dolayr mimkin olmayabilir
ve sonunda osteonekroz olusabilir. Bunla-
ra dis ¢ekimi, travma, sekonder enfeksi-
yon, periodontal hastaliklarda eklenince
osteonekroz olusumu hizlanabilir.(53,54)

Schwartz,(55) kanser kemoterapisinin
cenelerde osteonekroza yol acabilecegini
belirtmistir. Bifosfonat kullanimina bagl
olarak olustugu 6ne surtilen vakalarin ¢o-
gunlugunu ileri yastaki kanser hastalari
olusturmakta ve vakalarin bircogu bifosfo-
nat tedavisine ilave olarak steroid, kanser
kemoterapisi, glukokortikoid ve radiotera-
pi alan hastalardan olusmaktadir. Oste-
onekrozun tek sebebinin sadece bifosfonat
kullanimi bagli olarak degil uygulanan bu
prosedirlerden de kaynaklanabilecegini
belirten calismalar da mevcut-
tur.(41,47,54,56-60)

Yapilan bir calismada alendronat kulla-
nan ve periodontal rahatsizligi olan 335
hasta 2 yildan daha uzun sureyle takip
edilmis ve hastalarin hicbirisinde oste-
onekroz gorilmemistir. (61) Jeffcoat,(61)
tek kor olarak yaptigi calismasinda 210
implant yerlestirdigi 50 hastanin yarisi
implant uygulamasi 6ncesi 1-4 yil arasi
oral bifosfonat kullanmis diger yarisi ilag
kullanmamis ve implant yerlesimi sonrasi
en az 3 yilhik takip yaptigi vakalarda her-
hangi bir osteonekroz bulgusuna rastlama-
mistir.

Malmgren ve arkadaslari,(31) 2007 vyi-
linda sundugu calismasinda yas ortalama-
st 8,1 olan osteogenezis imperfektali 64
hastaya aylik 1 kere olmak tizere ortalama
4,5 yillik tedavi neticesinde ortalama
1623mg/m2 intraven6z pamidronat uygu-
lamiglar. 10 hastanin tedavisi oral alendro-
nat, 2 hastanin tedavisi de intravenoz zo-
ledronik asit ile devam etmis. Bu hastalar-
dan yas ortalamasi 12.2 olan 22 tanesinde
tedaviye basladiktan ortalama 3.6 yil son-
ra ¢cogu ortodontik amagcli dis cekimi veya
cerrahi mtdahale iceren 38 cerrahi prose-
dur gergeklestirilmis ve klinik olarak top-
lam 64 hastanin hicbirinde cenelerde os-
teonekroz gorulmemistir.

Yapilan deneysel hayvan c¢alismalari bi-
fosfonatlarin kemik yogunlugunu ve yeni
olusan kemigin dayanikliligini artirdigini
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in the bone where by the osteoclastic activity
will decrease to a level where it is unable to
provide the elimination of the diseased bone
any longer and the new bone will form depri-
ved of blood and without vascularization. In
the final stages of extreme drug accumulation
the programmed cell death occurs more ra-
pidly. Bone regeneration might not be possib-
le because of the micro trauma caused by che-
wing and this might result in the formation of
osteonecrosis. Added to this occurrences such
as tooth extraction, trauma secondary infecti-
on, periodontal diseases may possibly speed
up the osteonecrosis formation.(53,54)

Schwartz,(55) have explained that chemot-
herapy applied on cancer patients’ jaws will
lead to osteonecrosis. All reported cases of os-
teonecrosis related to bisphosphonate treat-
ment have been in patients mainly older aged
and with a history of malignancy. So many of
the patients in these cases are in addition to
being treated with bisphosphonate are also
treated with steroid, cancer chemotherapy,
glucocorticoid and radiotherapy. These studi-
es present that state the use of bisphosphona-
te is not the only reason related to osteonecro-
sis but the procedures that are implemented
can also be the source for it. (41,47,54,56-60)

In a controlled study of 335 patients with
moderate or severe periodontal disease and
patients that use alendronate were followed
up for a period of more than two years and os-
teonecrosis was not seen in any of them. (61)
Jeffcoat (61) reported that, 210 implants were
placed in 50 patients, prior to implants half the
patients used oral bisphosphonate for between
1 to 4 years and the remaining half did not use
bisphosphonates. Then at least 3 years of fol-
low up was done after the implant placement
on these cases and he did not come across any
findings of osteonecrosis.

In the study Malmgren et al,(31) presented
in 2007, there were 64 patients treated with
intravenous disodiumpamidronat for an avera-
ge age of 8.1 years for once a month, for an
average treatment length of 4.5 years, avera-
ge dose 1623mg/m2 of pamidronat administe-
red per person. The treatment continued on 10
patients with oral alendronat, and 2 patients
with IV zoledronic acid. After an average of
3.6 years 22 individuals from these patients

o
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gostermistir. Bu calismalarin 1s1g1 altinda
bifosfonatlar insanlarda da ayrica distrak-
siyon osteogenezisinde rejenerat olusu-
munu artirmak amaci ile kullanilmaya
baslamistir. 2007 yilinda Kiely ve ark,(62)
distraksiyon osteogenezis sonrasi regene-
rat olusumunda yetersizlik olan 7 hastaya
regenerat olusumunu artirmak icin bifos-
fonat uygulamislar ve 7 hastanin 6 tane-
sinde baska miidahaleye gerek kalmadan
uygulanan bifosfonatlar basarili olmustur.

SONUC

Bifosfonatlarin artan miktarda kullanimi
biz ortodontistleri yakindan ilgilendirmek-
tedir. Bifosfonat kullanan hastalarda goril-
digi one surtilen osteonekrozun olusu-
munda tek etkenin bifosfonatlarin oldugu
hentiz tam olarak 1spatlanamamistir. Ayri-
ca etken bifosfonatlar ise bu ilacin hangi
dozda ve/veya hangi stirede kullanimi
sonrasinda osteonekroz riski olusturabile-
cegi konusunda kesinlesmis bir veride bu-
lunmamaktadir. Klinisyenler bu konu hak-
kindaki gelismeleri takip etmeli anamnez
formlarina bifosfonat kullanimi olup olma-
dig1 sorusunu da eklemeli, bifosfonat kul-
landigini belirten hastalarda tedavi planla-
masi yaparken olasi komplikasyonlari da
gozden gecirerek miimkiin olan en konser-
vatif tedavi yaklasimini tercih etmelidirler.

Oztiirk

average age 12.2 years, most with orthodontic
purposes have had 38 surgical procedures that
include surgical intervention or tooth extracti-
on but as a clinic out of the total of 64 patients
osteonecrosis was not seen in any of their
jaws.

Experimental evidence has demonstrated
that bisphosphonates increased the bone mi-
neral density and regenerate strength in ani-
mal models. After these studies bisphosphona-
tes were used for distraction osteogenesis in
human. Kiely et al,(62) for the purpose of in-
creasing the formation of regeneration with
bisphosphonate to 7 patients who after dis-
traction osteogenesis had deficiency in rege-
nerate formation. In 6 out of the 7 patients the
bisphosphonates were administered were suc-
cessful without the need of any other interven-
tion.

CONCLUSION

The increased amount of bisphosphonate
usage concerns us orthodontists very much.
The argument that is put forth that osteonecro-
sis formation in the patients that use bisphosp-
honates are seen as the only factor has not yet
been completely able to be proven. Moreover
if bisphosphonates are a factor in the possible
risk of osteonecrosis formation (after the use of
this medication based on which dosage and/or
which duration) there is no definite data that
can be found that can support the topic. The
clinicians should follow the developments on
this topic; they should add the question “whet-
her or not there is bisphosphonate used on
their anamnesis forms”; and when preparing
treatment plans for patients’ bisphosphonate
usage should be indicated and they should
choose the most conservative treatment ap-
proach possible, while examining the compli-
cation possibilities.

Tiirk Ortodonti Dergisi 2009;22:75-84
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