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Sazetak

Svrharada: Zadatak je bio ocijeniti tijekom sistemati¢nih oralnih pregleda prevalen-
ciju nekroze kostiju povezanu s bisfosfanatima (BP-ONJ) i zastitnim ¢imbenicima od
razvoja BP-ONJ-a kod pacijentica s rakom dojke i kostanim metastazama pod tera-
pijom bisfosfanatima. Ispitanici i metode: Na Odjelu ginekologije klinike u Mainzu
(Njemacka) bila je provedena retrospektivna studija. Sudjelovale su sve pacijenti-
ce s rakom dojke (n=51) pod terapijom bisfosfanatima u razdoblju od srpnja 2006.
do rujna 2007. Primarni kriterij bio je razvoj BP-ONJ-a i traZzenje mogucih dodatnih
“okidaca” za njegov razvoj te eventualni ¢imbenici za izbjegavanje. Rezultati: Sa-
mo kod jedne od 51 pacijentice razvio se BP-ONJ (2,0%). Pretpostavlja se da bi se
kao dodatni “okida¢” mogla identificirati ekstrakcija zuba. Stupanj oralne higijene
tih pacijentica bio je iznad prosjeka. Zaklju€ak: U usporedbi s ostalim malignim bo-
lestima, BP-ON]J se kod pacijentica s rakom dojke ne javlja ¢esto. Primarna bolest
mogla bi utjecati na njegov razvoj. Vjeruje se da bi dobra oralna higijena mogla bi-
ti zastitni cimbenik.
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Uvod

Rak dojke jedan je od glavnih uzroka smrti Ze-
na oboljelih od karcinoma diljem svijeta (1), s in-
cidencijom izmedu 84,6 i 99,4 na sto tisuca Zena
u zapadnoj Europi i sjevernoj Americi (1). Kod ta-
kvih bolesnica kost je jedno od najéeSée metasta-
zama pogodenih mjesta (2). Doista, incidencija ko-
Stanih metastaza kod oboljelih od raka dojke iznosi
izmedu 65 i1 75 posto (3). Metastaze su osteoliticke
(48%), osteoblasticke (13%) ili mijeSane (38%),(2).
Maligne stanice otpustaju osteoklastno stimuliraju-
¢e stanice, prema tome vecina skeletalnih oStecenja
uzrokovana je osteoklastima (3). Tipi¢ne skeletal-
ne komplikacije su bolovi, smanjena pokretljivost,
hiperkalcijemija, patoloske frakture te kompresije
ledne moZdine i spinalnih Zivaca. U terapiji kosta-
nih metastaza nekoliko je pristupa: hormonalna te-
rapija, operacija, kemoterapija, radioterapija te bis-
fosfanati. Glavni ucinak bisfosfanata je inhibicija
funkcije osteoklasta. Bisfosfanati s duSikom inhibi-
raju farnesil-difosfatsku sintazu (4), a oni bez dusi-
ka ugraduju se u molekule ATP-a (5), Sto zajedno
djeluje na apoptozu osteoklasta te smanjuje potes-
koce sa skeletom. Negativne popratne pojave mogu
se svrstati u tri glavne skupine: reakcije akutne faze,
poteSkoce u gornjem probavnom i diSnom sustavu
te ucinci vezani za funkciju bubrega. Godine 2003.
prvi je put bila opisana osteonekroza kostiju celjusti
povezana s bisfosfanatima (BP-ONJ-om) (6), a na-
kon toga se sustavno sve ¢esée dijagnosticirala (7).
Na pocetku je uzro¢no-posljedi¢na veza bila upit-
na, pa se osteonekroza tumacila djelovanjem drugih
¢imbenika: malignih bolesti, mogucih anemija, zra-
¢enja, kemoterapije, lijekova poput steroida, infek-
cija podrijetlom iz zuba ili paranazalnih sinusa, pri-
jasnjih stomatoloskih zahvata i koristenja lokalnog
anestetika s vazokonstriktorom (8). U meduvreme-
nu je moguci nastanak BP-ONJ-a dodan na karakte-
ristike produkta. Prema definiciji udruge American
Association of Oral and Maxillofacial Surgeons,
BP-ONI je eksponirana nekroti¢na kost u maksilo-
facijalnom podrucju koja traje dulje od osam tjeda-
na kod pacijenata trenutacno pod terapijom bisfos-
fanatima ili su je tek zavrsili, te u anamnezi nemaju
zracenje (9). Raspravljalo se o razli¢itim teorijama
u vezi s patogenezom. Kao dodatni utjecaj uz dje-
lovanje bisfosfanata na osteoklaste, pogodeni su i
osteoblasti, §to sve rezultira smanjenom remodela-
cijom kosti (10). Bududi da bisfosfanati djeluju an-
tiangiogenetski, i to djelomice moZe biti razlog za
razvoj avaskularne koStane nekroze (11). Postoje
dokazi da ucinak bisfosfanata moZe potaknuti pro-
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Introduction

Breast cancer is the leading cause of cancer death
in women worldwide, with an incidence between
84.6 and 99.4 per 100.000 for western Europe and
North America (1). Bone is the most often affect-
ed site of metastases in breast cancer patients (2).
Indeed, the incidence of bone metastases for breast
cancer patients at the time of autopsy is described as
65-75% (3). These metastases are either osteolytic
(48%), osteoblastic (13%) or mixed (38%) (2). Ma-
lignant cells release factors stimulating osteoclasts;
therefore most of the skeletal destruction is done by
osteoclasts (3). Typical skeletal complications are
pain, impaired mobility, hypercalcaemia, pathologi-
cal fractures, spinal cord and nerve compression.

In the treatment of bone metastases, several ap-
proaches such as hormonal therapy, surgery, chemo-
therapy, radiotherapy and bisphosphonates are used.
The main effect of bisphosphonates is the inhibition
of the osteoclasts’ function. Nitrogen-containing
bisphosphonates inhibit the farnesyl diphosphate
synthase, whereas non nitrogen containing bisphos-
phonates are integrated into the ATP molecule (4,5);
both result in apoptosis of the osteoclast and thereby
decrease skeletal related events.

Negative side effects can be separated into 3 main
groups: acute-phase-reactions, upper aerodigestive
tract issues, and effects concerning renal function.
In 2003, a new adverse effect, bisphosphonate asso-
ciated osteonecrosis of the jaw (BP-ONJ), was de-
scribed for the first time and has been subsequently
diagnosed with increasing frequency (6,7).

A causal relationship was questioned at first, and
the appearance of osteonecrosis was explained by
the existence of other risk factors: malignant disease,
possible anemia, radiation, chemotherapy, medica-
tions such as steroids, infections of dental or sinus or-
igin, preceding dental procedures and the use of lo-
cal anesthetics with vasoconstrictors, all of which are
all related to the development of an osteonecrosis (8).
Meanwhile, the development of BP-ONJ has been
added to the summary of product characteristics.

According to the American Association of Oral
and Maxillofacial Surgeons, BP-ONIJ is defined
as exposed, necrotic bone in the maxillofacial re-
gion that has persisted for more than 8 weeks in pa-
tients who are currently receiving or have received
bisphosphonate treatment and have no radiation an-
amnesis (9). Several theories about the pathogenesis
are being discussed.

In addition to the bisphosphonate’s impact on os-
teoclasts, osteoblasts are also influenced, resulting
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padanje sluznice te kao posljedicu razvoj BP-ONIJ-
a (12, 13). Uz neposrednu ulogu bisfosfanata, paci-
jenti s BP-ONJ-om gube zube, imaju zubobolje ili
parodontnu bolest, a to su sve potencijalni “okidaci”
za razvoj BP-ONJ-a (7). Na radiogramu se mogu
vidjeti prijasnje ekstrakcije zuba kod nezacijeljenih
alveola (14). Pacijenti s nekoliko rizi¢nih ¢imbenika
za razvoj osteonekroze Celjusti, kao §to je dodatno
zraCenje glave i vrata, u ve¢oj su opasnosti (15). Pa-
cijenti s BP-ONJ-om mogu osjecati bol u kostima i
mukoznim membranama u blizini enoralno izloZene
inficirane kosti. Takvi bolesnici ¢esto imaju zadah iz
usta, a daljnji simptomi ukljucuju zahvacanje mak-
silarnog sinusa te, ako je zahvaden mandibularni
kanal, mogu imati peresteziju. Izmedu istraZivanja
kojima je zadatak bio ocijeniti prevalenciju ili in-
cidenciju BP-ONIJ-a kod pacijentica s karcinomom
dojke, samo dvije prospektivne studije ukljuciva-
le su sustavni pregled oralne Supljine svih oboljelih
(16, 17). Svrha ove studije bila je ocijeniti prevalen-
ciju BP-ONJ-a kod pacijentica s karcinomom doj-
ke, uz naglasak na preventivne ¢imbenike kao §to su
oralna higijena te one rizi¢ne poput oralnokirurskih
zahvata, zubobolje ili parodontne bolesti.

Ispitanici i postupci

U provedbi presjecne studije na Odjelu za op-
stetriciju i ginekologiju Sveucilista Johannesa Gute-
nberga u Njemackoj, bile su od srpnja 2006. do ruj-
na 2007. pregledane sve pacijentice pod terapijom
bisfosfanatima zbog raka dojke. Bile su (n=51) na
kontroli kod ginekologa i maksilofacijalnog kirur-
ga. Primarno se traZio nastanak BP-ONJ-a, a mogu-
¢éi “okidac” (ekstrakcije zuba, zubna bol, oralno-ki-
rurski zahvati) za njegov nastanak takoder je bio u
podrucju interesa studije.

Prikupljeni su bili podaci o dobi, o godini kada je
dijagnosticiran karcinom dojke, o primjeni bisfosfa-
nata, o ostalim bolestima i lijekovima, o mogucem
zraCenju glave i vrata te koliko su Cesto sudionice
odlazile na stomatoloske kontrole.

Svaka je pacijentica bila temeljito pregledana
kako bi se ustanovio dentalni status: manjkaju li im
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in reduced bone remodeling (10). Since bisphos-
phonates are characterized by an antiangiogenetic
effect, this might be partially responsible for the de-
velopment of the avascular bone necrosis as well
(11). There is evidence that the effect of bisphos-
phonates might trigger mucosal breakdown, with
subsequent development of BP-ONIJ (12,13).

In addition to direct role of bisphosphonates, pa-
tients with BP-ONJ also had a previous loss of a
tooth, denture pressure sores or periodontal disease,
potentially triggering the BP-ONJ (7). In many cas-
es the previous tooth extraction can be seen in the
non healing alveolar socket in the x-ray (14). Patients
with several risk factors for developing osteonecrosis
of the jaws, such as additional radiation to the head
and neck area, have an increased risk of developing
osteonecrosis (15). Patients with BP-ONJ may expe-
rience pain if the bone and the mucous membrane in
the vicinity of the enoral exposed bone have become
infected. Patients often present with foetor ex ore;
further symptoms might be the affection of the max-
illary sinus and in case of affection of the mandibular
canal patients might report paraesthesia.

Among studies aimed at evaluating prevalence
or incidence of BP-ONJ in breast cancer patients,
only two prospective studies have included system-
atic, oral cavity examinations of all study subjects
(16,17). The aim of this cross sectional study was to
evaluate the prevalence of BP-ONIJ in breast cancer
patients, with thought given to preventative factors
of BP-BOJ such as dental hygiene, and risk factors
of BP-ONJ such as dental surgical procedures, den-
ture pressure sores or periodontal diseases.

Material and Methods

In a cross-sectional-study conducted in the De-
partment for Obstetrics and Gynecology at the Jo-
hannes Gutenberg-University, Germany, all patients
with bisphosphonate treatment due to breast cancer
treated from 07/2006-09/2007 were comprised. All
patients (n=51) were examined by a gynecologist
and a maxillofacial surgeon. The primary outcome
was the development of BP-ONJ; possible addition-
al trigger factors (tooth extractions, dental pressure
sores, and dental-surgical procedures) for the devel-
opment of BP-ONJ were also of interest.

Collected data were age, age at diagnosis of
breast cancer, applied bisphosphonates, further dis-
eases and medication, possible radiation of the head
and neck area, and dentist consultation frequency.

Each patient had a thorough oral examination to
check dental status: missing teeth, caries (yes/no),
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zubi i koji, imaju li karijes (da/ne), parodontnu bo-
lest (da/ne), protetske nadomjeske (stupnjevi od O
do 3) te enoralno izloZene nekroti¢ne kosti.

Sve pacijentice su potpisale suglasnost. Zbog
malog uzorka, statisti¢ka je analiza bila ograni¢ena
samo na deskriptivnu.

Rezultati

U ispitivanju je sudjelovala 51 pacijentica, a pro-
sje¢na dob im je bila 61,1 godina (10,0 standardna
devijacija). Za dvije se ne zna koliko su godina ima-
le u razdoblju kada im je bila postavljena dijagnoza
karcinoma dojke. Prosjecna dob ostalih 49 pacijen-
tica u razdoblju kada im je bila postavljena dijagno-
za karcinoma iznosila je 53,1 (£10,4) godinu. Osta-
le njihove bolesti bile su: hipertenzija kod deset
pacijentica te dijabetes melitus kod dviju. Jedna je
dodatno bolovala od tumora na mozgu te jo§ jedna
od raka na debelom crijevu. Tijekom sudjelovanja u
studiji propisivani su im bili samo bisfosfanati Zo-
ledronat i Ibandronat. Petnaest pacijentica primilo
je u prosjeku 13,5 (£9,9) doza Zoledronata (medijan
12 primjena), 26 je dobilo prosjecno 18,1 (£16,0)
dozu Ibandronata (medijan: 13 primjena; podatka o
jednoj pacijentici nije bilo), a 10 je imalo odrede-
ne doze u varijabilnom slijedu. U prosjeku su paci-
jentice primile Ibandronat 19,2 (£10,9) puta (medi-
an: 10) i Zoledronat 12,5 (+11,2) puta (median: 22).
Bisfosfanate su sve bolesnice dobivale intravenski,
osim triju — one su peroralno primale Ibandronat.
Jedna je dobivala i Zoledronat i Ibandronat, te joj
je istodobno obiteljski lijecnik odredio dodatno Eti-
dronat tijekom prve dvije i pol godine, nakon cega
je zbog osteoporoze preporucio Risedronat u slje-
dece dvije i pol godine. Steroide je dobivalo 14 pa-
cijentica, 46 kemoterapiju, 30 edokrinu terapiju (18
bolesnica dobivalo je inhibitore aromataza, 7 anti-
estrogene i 5 inhibitore aromataza i antiestrogene
zajedno) a sedam je bilo podvrgnuto radijacijskoj
terapiji — zraCen im je bio cervikalni dio kraljezni-
ce. Celjusti nisu bile pogodene radijacijskom tera-
pijom. Sve pacijentice, osim njih Sest, redovito su
odlazile stomatologu - tri viSe od dva puta na go-
dinu, 29 dva puta na godinu i 13 jedanput na godi-
nu. Trinaest pacijentica imalo je parodontnu bolest,
dvadeset protetske nadomjeske i Sest proteze. De-
set pacijentica (19,6%) imalo je sve zube i bile su
bez protetskih nadomjestaka. Dvije su imale kari-
jes koji se trebao lijeciti. NajceS¢ée popratne poja-
ve nakon primjene bisfosfanata bile su zamor kod
sedam pacijentica te povracanje kod Cetiriju. Jedna
od 51 pacijentice imala je BP-ONJ u doba pregleda,
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periodontal disease (yes/no), odontoseisis (grade:0-
3) and the presence of enoral exposed necrotic
bone.

Each patient gave informed consent. Due to the
small sample size of patients, the statistical analysis
was restricted to a descriptive analysis only.

Results

51 patients at an average age of 61.1 (+10.0 stan-
dard deviation) years at time of examination were
comprised. In two patients, the age at time of breast
cancer diagnose was missing. The average age for
the rest of the 49 patients was 53.1 (+10.4) years.

Further diseases the patients suffered from were
hypertension in 10 patients and diabetes mellitus in
two patients. One patient suffered from an addition-
al brain tumor and another one from colon cancer.

Only the bisphosphonates zoledronate and iban-
dronate had been applied. 15 patients had received
an average of 13.5 (£9.9) zoledronate applications
(median: 12 applications), 26 patients had received
an average of 18.1 (£16.0) ibandronate applications
(median: 13; information on one patient was missing)
and 10 patients had received ibandronate and zole-
dronate in varying application sequences. On aver-
age, these patients received ibandronate 19.2 (+10.9)
times (median: 10), and zoledronate 12.5 (x11.2)
times (median: 22). The bisphosphonates were ad-
ministered via IV in all patients except for three, who
received ibandronate orally. One patient had received
zoledronate and ibandronate, and in parallel her fam-
ily physician had additionally prescribed first etidro-
nate for 2.5 years, followed by risedronate for anoth-
er 2.5 years due to osteoporosis.

14 patients had received steroids, 46 had chemo-
therapy, 30 patients had undergone endocrine ther-
apy (18 patients with aromatase inhibitors, 7 with
antiestrogens and 5 with aromatase inhibitors and
antiestrogens) and seven patients had received radi-
ation therapy, seven of which included cervical ver-
tebra radiation. The jaws were not affected by radi-
ation therapy.

All patients save six had visited the dentist reg-
ularly: 3 more than twice a year, 29 twice a year
and 13 once a year. 13 patients had periodontal dis-
ease. 20 patients had odontoseisis and 6 patients had
a denture. 10 patients (19.6%) did not have a sin-
gle loss of a tooth and no odontoseisis. Two patients
had caries that had to be treated.

The most frequently quoted negative side effects
reported shortly after the bisphosphonate application
was fatigue in seven and nausea in four patients.
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Sto je rezultiralo prevalencijom od 2 posto. Bila je
to 86-godisnja bolesnica koja je dobila Zoledronat
(17 doza), zatim je slijedio Ibandronat (21 doza) te
kao dodatak Etidronat i Risedronat u razdoblju ka-
da se razvila osteonekroza. Bila je na kemoterapi-
ji 1 dobivala je inhibitore aromataza. Nije bolovala
od dodatnih bolesti, posjecivala je stomatologa Ce-
$¢e od dva puta na godinu te osjecala bol u podruc-
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One out of 51 patients had BP-ONJ at the time
of examination, resulting in a prevalence of 2%. She
was 86 years old, had received zoledronate (17 ap-
plications), followed by ibandronate (21 applica-
tions), and additionally etidronate and risedronate
by the time the osteonecrosis developed. She had
received chemotherapy and aromatase inhibitors.
She suffered from no additional diseases, visited the

Tablica 1. Usporedba izmedu pacijentica bez osteonekroze ¢eljusti povezane s bisfosfanatima i pogodenih pacijentica

Table 1
patient.

Comparison between the patients without bisphosphonate associated osteonecrosis of the jaws and the affected

Pacijenti bez BP-ONJ-a ¢

Svi pacijenti ¢

Pacijenti s BP-ONJ-em ¢

Ibandronate and zoledronate sequently
(applications + SD)

(19£11 & 13+11)

All patients Pat‘;‘;,‘_sowl\}‘}“’“t BP-ONJ-patient
Broj (postotak) ® Number (percentage) 51 (100) 50 (98) 1(2)
Dob: medijan (raspon) ® Age at examination in
years: median (range) 60 (42 - 87) 60 (42 - 82)) 87
Dob tijekom postavljanja dijagnoze  Age at age 52 (34— 80) 52 (34 - 79) 30
of breast cancer diagnosis in years
Ibandronat posebno (br.doza + SD) ¢ Ibandronate 26 26 0
only (applications + SD) (18+16) (18+16)
Ibandronat i zoledronat u slijedu (br.doza + SD) ¢ 10 9 1 (21 &17) and etidronate

(1912 & 12+12) and risedronate

Zoledronate posebno (br.doza + SD) ¢ 15 15 0
Zoledronate only (applications + SD) (13+10) (13£10)

Samo peroralno ¢ Oral application only 3 3 0
Steroidi ¢ Steroids 14 14 0
Kemoterapija  Chemotherapy 46 45 1
Zralenja glave i vrata * Head and neck radiation 7 7 0
Posjeti stomatologu ¢ Dentist appointments

>2 x na godinu ® > 2 x / year 3 2 1
2 x na godinu * 2 x / year 29 29 0
1 x na godinu * 1 x / year 13 13 0
rjede ¢ less often 3 3 0
Proteze ¢ Denture 6 5 1

Tablica 2. Objavljena istraZivanja koja se bave osteonekrozom ¢eljusti kod pacijentica s karcinomom dojke povezanom s

bisfosfonatima

Table 2  Published studies dealing with Bisphosphonate associated osteonecrosis of the jaws in breast cancer patients.
Svi pacijenti e . . .e
Autor * Author Godina * | Nacrt istraii‘:anja pregledl.:mi .:)ralno J P;;;Jizz?s. BP-ONJ slucajevi * Ili;‘gf;;ﬂi: :
Year ¢ Study design All patients orally (n) BP-ONJ cases (%)
examined
Aguiar Bujanda [16] 2007. css da ¢ yes 35 4 11,4
Bamias [18] 2005. pros ne ® no 70 2 2.9
Durie [25] 2005, | Webpregled @ web ne * no 299 13 43
survey
Estilo [22] 2008. retro da ¢ yes 134 18 134
Guarneri [26] 2005. retro ne ® no 48 3 6,3
Hoff [21] 2008. retro ne ® no 1338 16 1,2
Ibrahim [27] 2008. retro ne ® no 220 5 23
Sanna [17] 2006. pros da ¢ yes 81 5 6,2
Wang [28] 2007. retro ne ® no 81 2 2,5
Legenda » Legend

CSS - presjecna istraZivanja e cross sectional study; pros - prospektivno istraZivanje ¢ prospective study
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ju nedavne ekstrakcije zuba koju je obavio njezin
stomatolog. Nakon inicijanog enoralnog apscesa,
BP-ONJ je bio uspjesno izlijeCen s trima lokalnim
debridmanima. Pacijentici su nakon toga prepisane
otopine za ispiranje usta i antibiotici.

Rasprava

Sve je viSe incidencija BP-ONJ-a opisano u li-
teraturi nakon prvih retrospektivnih istraZivanja i
danasnjih prospektivnih studija. U prvim objavlje-
nim istraZivanjima incidencija je iznosila 9,9 posto
(11 od 111 pacijenata) za multipli mijelom (18). Ne-
davno tiskana prospektivna studija, u sklopu koje
je svakog pacijenta pregledao stomatolog, a ne sa-
mo one koji su upozorili na problem, opisana je kod
multiplog mijeloma incidencija od 17,2 posto (18) i
18,6 posto za rak prostate (20). Incidencija kod raka
dojke u rasponu je od 1,2 posto (21) kod retrospek-
tivnih studija bez stomatoloskog pregleda pacijena-
ta, do 11,4 posto (16) kod presjecnih studija i 13,4
posto kod retrospektivnih (22) s oralnim pregledom
svih pacijenata (Tablica 2.). U naSem je istraZivanju
prevalencija dva posto, Sto je dosta slicno veé opi-
sanim rezultatima. Zanimljivo je da rezultat nije vi-
§i s obzirom na to da je karakter naseg nacrta studije
prospektivan, kao Sto je bio slucaj kod drugih bole-
sti tretiranih bisfosfanatima. U prospektivnhom na-
crtu studije neotkrivena, asimptomaticna BP-ONJ
te neobjavljene tegobe povezane s njime, trebale bi
se bolje otkrivati. U ovom istraZivanju prosjek do-
bi bio je nizak — 53,1 godina u razdoblju kada je
bolesnicama bila postavljena dijagnoza karcinoma
dojke, u usporedbi s prosjecnim zabiljeZenim regi-
strom u Saarskoj pokrajini koji u prosjeku iznosi 62
godine (23). U mladoj dobi obi¢no je bolja manu-
alna sposobnost, pa se zbog toga moZe i bolje odr-
Zavati oralna higijena. Pokretljivost ruku obi¢no je
smanjena kod starijih ljudi (24). Bududi da pacijen-
ti imaju bolju oralnu higijenu, vise nisu toliko ce-
ste ni restauracije (ispuni, krunice), ni vadenje zuba,
ni proteze. Zato se izbacuju neki “okidaci” opisani
u povijesti bolesti pacijenata s BP-ONJ-om (7). U
skupini od 65 do 74 godine samo 2,6 posto ljudi ima
svoje zube. U istoj dobnoj skupini 17,3 posto paci-
jenata ima barem jedan zub s karijesom (24). Paci-
jentice u naSem istraZivanju imale su znatno manje
karijesa, vjerojatno zbog ¢escih posjeta stomatolo-
gu, a 19,6 posto imalo je joS sve svoje zube zahva-
ljujuéi dobroj oralnoj higijeni. Usporedujuéi dru-
ge objavljene rezultate pacijenata s rakom prostate
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dentist more than twice a year and had a denture
pressure sore at the site of a recent tooth extraction
performed by her dentist.

After an initial enoral abscess, the BP-ONJ was
finally successfully treated after three local debride-
ments. In addition, the patient received mouth rins-
es and antibiotics.

Discussion

The reported incidences of BP-ONJ in the litera-
ture have increased from the first retrospective stud-
ies to more recent prospective ones. The first pub-
lished study described an incidence of 9.9% (11 out
of 111 patients) for multiple myeloma (18). A re-
cently published prospective study, where every pa-
tient, rather than only the ones that had indicated a
problem, was examined by a dentist, described an
incidence of 17.2% for multiple myeloma (19) and
18.6% for prostate cancer (20). Incidences for breast
cancer published to date range from 1.2% (21) in a
retrospective study without a dental examination in
all patients, to 11.4% (16) in a cross sectional study
and 13.4 in a retrospective study (22) with oral ex-
amination of all patients, Table 2.

Our study shows a prevalence of 2% and is quite
similar to the previously described results. Interest-
ingly, the result is not higher in spite of the prospec-
tive nature of the study design, as has been the case
for other diseases treated with bisphosphonates. In
a prospective study design, undetected, asymptom-
atic BP-ONJ and unreported BP-ONJ problems are
thought to be better detected.

This study’s clientele had a low average age of
53.1 years at the diagnose of breast cancer compared
to the average recorded at the cancer register of Saa-
rland, Germany, which is an average age of 62 years
(23). The younger age usually corresponds with bet-
ter manual capabilities and therefore the possibility
of better oral hygiene. Manual dexterity is usually re-
duced in older patients (24). Since the patients have
better oral hygiene, the need for restorations (fillings,
crowns), tooth extractions and, later on, dentures is
reduced. This equates to a lack of trigger factors that
are commonly described in the history of BP-ONJ
patients (7). In the age group of 65-74 years, only
about 2.6% of people still have all their teeth. In the
same age group, 17.3% of the patients have at least
one tooth with caries (24). The patients of our study
had remarkably fewer caries, probably as a result of
highly frequent dentist appointments, and 19.6% of
these patients still had all their teeth due to a good
oral hygiene. Compared to another previously pub-
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(20) koristenjem identi¢nog nacrta studije, samo su
Cetvorica od njih 43 imala sve zube, Sto iznosi 9,3
posto (podaci nisu objavljeni u ¢lanku). Prevalen-
cija BP-ONJ-a u tom istraZivanju raka prostate bi-
la je 18,6 posto. Ti rezultati potvrduju da je prije te-
rapije bisfosfanatima i tijekom nje prijeko potrebno
obavijestiti pacijente o odrZavanju oralne higijene i
redovitim kontrolama te prema potrebi i o terapiji.
Daljnji zakljucak jest da je danas bolja oralna reha-
bilitacija, Sto je karakteristi¢no za Zene (24). To dje-
lomice moZe objasniti niZu incidenciju BP-ONJ-a
kod Zena te tako i kod oboljelih od raka dojke u od-
nosu prema ostalim malignim bolestima. Bez obzira
na oralnu higijenu, mozZda postoji neovisni rizik za
nastanak BP-ONIJ-a, ovisno o primarnoj bolesti ko-
ja je uvjetovala primjenu bisfosfanata. Pacijentice s
rakom dojke moZda su manje ugroZene od bolesni-
ka s multiplim mijelomom i rakom prostate.

Zakljucéak

Na kraju moZemo istaknuti da dobiveni podaci
pokazuju kako je potrebno da se pacijenti kojima ée
se odrediti terapija bisfosfanatima poSalju stomato-
logu ili oralnom kirurgu zbog prijeterapijskog resta-
uriranja zuba i opseZnih uputa o odrZavanju oralne
higijene.
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lished study conducted by the same research group
on prostate cancer patients (20) using exactly the
same study design, only 4 out of 43 patients had all
their teeth, resulting in 9.3% (this data was not pub-
lished in the article). The prevalence of BP-ONJ in
the study with prostate cancer patients was 18.6%.
These results support the idea of introducing patients
before starting bisphosphonate therapy and recalls
during bisphosphonate treatment for hygiene instruc-
tions and treatment if necessary.

A further aspect that should be pointed out is the
better state of oral rehabilitation that is character-
istic of women (24). This might partially explain a
lower incidence of BP-ONJ in women, and there-
fore breast cancer patients, compared to other ma-
lignant diseases.

Independent from oral hygiene, there might be a
different risk for BP-ONJ depending on the primary
disease that caused bisphosphonates to be applied.
Breast cancer patients might have a lower risk com-
pared to patients with multiple myeloma and pros-
tate cancer.

Conclusion

In conclusion, these data support the idea of in-
troducing patients who are about to start bisphos-
phonate therapy to a dentist or oral and maxillofa-
cial surgeon, the aim being to preemptively restore
the teeth and provide detailed oral hygiene instruc-
tions.

Conflict of interest

Dr. Walter received research funding from Novartis.
Prof. Grétz gave speeches for Novartis and Roche.
Prof. Al-Nawas gave speeches for Roche

Abstract

Received: July 15, 2009

Objective: To evaluate the prevalence of Bisphosphonate-associated-osteonecro-
sis-of-the-jaws (BP-ONJ) and protective factors of BP-ONJ-development in breast
cancer patients with osseous metastasis and bisphosphonate therapy using sys-
tematical dental oral examinations. Material and Methods: A cross-sectional-study
was conducted in the Department for Gynecology in Mainz, Germany. All breast can-
cer patients (n=51) treated with bisphosphonate in the time span from 07/2006 to
09/2007 were recruited. Primary outcome was the development of BP-ONJ and the
detection of possible additional trigger factors for the development of BP-ON]J, as
well as possible factors for avoiding BP-ONJ. Results: Only 1 out of 51 patients de-
veloped BP-ONJ (2.0%). A tooth extraction could be identified as an additional trig-
ger factor. The overall dental hygiene of this patient clientele was above average.
Conclusion: Compared to other malignant diseases, BP-ONJ in breast cancer pa-
tients does not appear as often. The underlying disease might be of importance in
the development of BP-ON]J. A good dental hygiene might be a protective factor.
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