MAKEOOHCKIW CTOMATOJIOLWKW NPETJIE]

KOCKEHA OCTEOHEKPO3A
KAKO NMOC/NEAULIA HA
BUCOOCOOHATHA TEPAMUJIA

IBojakoBcKka-boxoBuk CysaHa" NonoBuk-MoHeBcKa
DaHnunua', lpueB AnekcaHgap', Monosckn Bnagumump',

beHepetn AnGepTo’, UgoBcka CaHena'

1YHusep3umemcka KnuHuka 3a MakcunogayujanHa Xupypeuja -
Ckonje, Cmomamonowku ¢pakynmem - Ckonje

ANCTPAKT:

BoBen

BRONJ (Bisphosphonate-related osteonecrosis of the
jaw), OCTeOHeKpo3a Ha BUAMUUTE Npefv3BMKaHa Of
6ucdochoHaTHa Tepanuja, ce rnojaByBa Kako OroslyBatbe
Ha KOCKUTe BO MakcunodaluvjanHaTa pervja Koja He
3apacHyBa HUTY enutenm3npa. OBaa cocTojba ce cpekaBa
Kaj MaumeHTN Kou NpuMaaT MHTpPaBeHCKa buchpochoHaTHa

Tepam/lja nopagvt MaanrHn 3a6onyBa Ha nin oCcteonoposa.

Uen

OBaa cTygwja npeTcTaByBa npernes Ha KIAVUHUYKUTE
cumnToMn 1 GakTopuTe Ha PU3KK, M [aBa HACOKU BO
BOCMOCTaBYBaEeTO Ha AMWjarHo3aTa, M Ha CTagMymoT Ha
6onecTa, Kako 1 OLeHKa Ha pe3ynTaTiTe Ha TPETMaHOT Ha
BRONLJ.

MeTtogn

HanpaBeHO e peTpoCneKTMBHO WCTpaxyBatbe Ha 25
nauMeHTn Kou ce TpeTupaHu Ha YHMBep3uTeTcKaTa
KNMWHMKa 3a MakcunodauujanHa xupypruja Bo Ckonje,
Kaj Kou nocToele

MNOCTEKCTPAKLUMOHa pPaHa CO

orojiyyBakb€ Ha KOCKa MHTPaopanHo, nnn 60neH OTOK BO
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ATICTPAKT:
Background

BRONJ appears as a non-healing exposed bone in the
maxillofacial region. It may affect patients undergoing
intravenous cancer-related bisphosphonate therapy or in-

travenous bisphosphonates for osteoporosis.

Objective: This study review the clinical symptoms and
the risks factors, and provide guidelines in establishing
the diagnosis, the stage, and evaluate the treatment out-
comes of BRONJ.

Methods

This is a retrospective study comprising 2,5 years period
in which 25 patients treated at the University Clinic for
Maxillofacial Surgery in Skopje are included, presenting
with non-healing post extraction wound, exposed bone
intraorally or painful swelling of the jaw lasting more than
8 weeks. Clinically they were followed by orthopantomog-
raphy and CT. Surgery procedures followed the primary
antibiotic therapy.

Results: Most of the patients have a history of bisphos-

phonate treatment for bone metastasis and majority suf-
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npefenoT Ha BUAMLUMTE, KOja He 3a3apaByBa BO Mepuof
nogonr og 8 Hepenu. KnuHmukn 6ea mcnNuTyBaHM CO
opTtonaHTomorpaduja unu KT. TpeTMaHOT ce cocToelle of

npumapHa aHTMbMOoTCKa Tepanuja.
PesynTtatn

Hajronem pgen o nauyveHTMTe wuUMaa uUCTOpMja Ha
TpeTMaH co GuchocPoHaT Nopaan KOCKEHU MeTacTasu
N Kaj HajronemMmoT Aen ce HajaeHu ce Komnamkauuum
nocsie OpanHOXUpypLIKa MHTepBeHUMja. Bo oBaa ¢asa
TpeTmMaHoT Ha BRONJ BknyuyBa ynotpeba Ha cuctemcka
aHTUOMOTCKa Tepanuja 3a NOZOAT nepuod. XUpypLuKUoT
TPETMaH ce cocTou o febpraMaH Ha KOCKeHaTa MpoMeHa
N ce cnpoBede Kaj MaUMeHTM KOW He pearmpaar Ha

KOH3epBaTMBHaTa aHTMOMOTCKa Tepanuja.
3akny4yok

Camo coofBeTHa AnjarHo3a 1 eBasnyalmja Ha OCTEOHEKpPO3a
BOAM A0 TOYHA AWjarHO3a M COOABETHA OAJlyKa 3a
BUCTUHCKN TpeTMaH. EKcTpakumja Ha 3abu foBepyBa [0
pa3Boj Ha BWINYHA OCTEOHEKPO3a Kaj MauueHTUTe Co

6uchochoHaTeH TpeTMaH.

Knyunn 36o0poBu: budocdoHatn, Bunmuarta, octeo-

HeKpo3a, pak

fer from complications after dento-alveolar surgery. The
management of BRONJ included systemic antibiotics for a
long period. A surgical bone debridement was performed
in patients who did not respond to conservative antibiotic

therapy.
Summary

Only an adequate diagnosis and evaluation of osteone-
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BOBE]

buchpochoHaTte ce nekoBM Kou ja UHXMOUpaaT
KOCKeHaTa pecopnuuja. Tue ce UHAMLMPAHN 3a TPeTMaH
Ha pa3fnyHM BONecTn Kako: KOCKEHM MeTacTasun off pak
Ha AojKka M pak Ha npocTaTta, Paget-oBa 6onecT, Kako u
cripevyBarbe Ha octeornoposaTa of VIl creneH1. lNokpaj
oBMWe rnaBHM ¢akTopu, BO natoreHesata Ha BRONJ ce
acoumpaHmn n 6pojHu KodpakTopm (Ha Nnpumep, anjabeTec,
nywere, CTOMATOMIOWKA eKCTpakuuja, MapofoHTanHa
6onect n nCToBpemMeHNOT NiekoBu). Hajuectn dakTopu Ha
PU3MK Ce efHOCTaBHU OPaNTHOXVPYPLUKA MHTEPBEHLUN Ha
nauueHTMTe BO Nepurog off e4Ha roanHa npej nojasata Ha
6onecra.

Hajuecto KopucteHn 6ucdocdoHatT ce: mammapoHart,
aneHgpoHat, ibandronate n 3onegpoHWYHa KucenvHa
(ZometaTM). Tne moxe pa ce 3eme WUHTpaBeHcku (V)
unu opanHo. (Bo TabnetapHa ¢opma). MHTpaBeHcKaTa
agMUHUCTPaumja Ha brcdochoHaT e MHOry moyecTa 3a
KapuvMHoMM (efHall MeCceyHo BO MpBUTE ABE rofuHu) BO
cnopepba co nNauneHTTe CO OCTEONOpPO3a (Camo efHaLl
rognwHo). BRONJ e MHOry noyecT Haog Kaj mauueHTu co
6ucdochoHaTeH TpeTMmaH Koj Tpae 3-4 roAuHU, OTKOMKY
Kaj OHWe cO TpeTMaH NomasKy ofi eaHa roguHa’.
MexaHun3moT co Koj buchochoHaTute NnpngoHecysaaT BO
pa3BOojoT Ha BUIMYHATA OCTEOHEKPO3a He e MO3HaT 1 He
nocTou jaceH foKa3 fanu nHdbekurjata e npumapHa nnm
cekyHAapHa Bo natoreHesata. BRONJ ce kapakTepum3upa
CO ofiymmpare Ha KocCKaTa Kako mocnefuua Ha LMpPOK
CnekTap Ha CUCTEMCKM W JloKanHu ¢akTopy Kou ro
KOMMPOMUTUPaAT NPOTOKOT Ha KpB3. [MaBHaTa npuumnHa

3a KOCKeHa HeKpo3a e fedeKT Bo BacKynapu3auujata’,

Cnunka 1.

BRONJ Bo MOMeHTOB e ilepUHMpaHa crnopef 3 Kputepuymu,
Kou ce npenopayvysaaT of cTpaHa AAOMS:
1MoBpLWMHAaHaN3N0XeHOTOKOCKaBOMaKcunodaLmjanHaTa
pernja;

2.0ncTojyBa 3a noBeKke of, 8 Hegenu n

3.Kaj naumeHT co npeTxogeH wnu ceraweH TpeTMaH

co 6udpochoHatn 6e3 ucTopuja Ha paguoTepanvja Ha

crosis leads to an accurate diagnosis and adequate treat-
ment decision. Dental extractions seem to contribute the

development of jaw osteonecrosis in these patients.
Key words: Bisphosphonates, jaw, osteonecrosis, cancer
INTRODUCTION

Bisphosphonates are drugs that inhibit bone resorption.
They are indicated in the management of diverse diseases
like bone metastases caused by breast and prostate cancer,
the Paget’s disease, as well as to prevent osteoporosis1. In
addition to these main factors proposed in the pathogen-
esis, numerous cofactors are associated with BRONJ (e.g.
diabetes, smoking, dental extraction, periodontal disease
and concurrent medications). The most frequent risk fac-
tors are simple dentoalveolar procedures the patients un-

derwent in the year before.

The most commonly used bisphosphonates are: pamid-
ronate, alendronate, ibandronate and zoledronic acid
(ZometaTM). They can be taken intravenously (V) or oral-
ly (in form of pills). IV bisphosphonates are administered
much more frequently for the cancer patients (once a
month for the first two years) compared to osteoporosis
patients (once a year only). BRONJ was much more likely
in patients with bisphosphonate treatment lasting for 3 to

4 years than it those with less than a year2.

The mechanism by which bisphosphonates might con-
tribute to the development of jaw osteonecrosis is not
well understood and there is no clear evidence whether
the infection is the primary or the secondary event in the
pathophysiology. BRONJ is characterized by bone death
as a consequence of a wide variety of systemic and local
factors that compromise bone blood flow3 . The main

cause of bone necrosis is a defect in its vascularization4.

Figure 1.

Bisphosphonate-related osteonecrosis of the jaws
(BRONJ) is currently defined according to the 3 criteria
recommended by AAOMS: 1. Area of exposed bone in the
maxillofacial region; 2. Persistence for more than 8 weeks

and 3. In a patient with previous or current treatment with

BUIMLINTE. a bisphosphonates without history of radiation therapy of
Cnuka 2.
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Cnuka 3.
Cnuka 4.

KnunHunukata cnuka Ha BRONJ ce rpagmpa Bo Tpu cTagnymum:

« Craguym |: OTBOpeHa KOCKeHa HeKpo3a wmauM Mana
opanHa ynuepauuvja 6e3 oTBOpeHa KOCKeHa HEKPO3a,
1 6e3 cumnTomu;

« Craguym ll: OTBOpeHa KOCKeHa HeKpo3a unu Mmana
opanHa ¢ucTyna 6e3 OTBOpeHa KOCKeHa HEeKpo3a,
CO CUMNTOMU KOW Ce KOHTPONMpaaT Co MefnLMHCKN
TpeTMmaH;

«  Craguym lll: BunuyHu ckpieHunum, KoxHn dbuctynu n
0CTeosM3a Koja ja 3adaKka fonHaTa KOCKeHa usmLa.
CumnTOoMMTE HajuecTo Ce jaByBaaT Ha MeCTOTO Ha
npeTxofHaTa eKcTpakuuvja UM gpyru opanHOXUPYpPLUKK
WHTEPBEHUMM, HO MCTO Taka MoOXKaT fda ce chaydyat u
CNoHTaHO. Kaj HeKkoj nauMeHTM MOXe [a ce nojasat
aTUNUYHN CUMNTOMM OA TUMOT Ha“BKOYAHETOCT", UyBCTBOTO
Ha “TellKkn BUAMUA" 1 pasHU ancecteann. OOGjeKTUBHU
CMMMTOMW KOW MOaT fda ce nojaBaT npep nojaBa Ha
KoMnieTHaTa KNMHW4YKata civka Ha BRONJ Bknyuysaat
HeHafejHa MpoMeHa Ha cocTojbaTta Ha NapOAOHTOT WK
nuraBuMuaTta, He3apacHyBarmbe Ha oOpasiHata Ciy3Huua,
HeAujarHOCTULMPaHW opanHu 60MHK cocTojbu, nyKcauuja

Ha 3a6u, NN MEKOTKUBHU NHbEKLNN.

KnnHunukata cnuka Ha BRONJ npetcrtaByBa cnekTap
Ha CUMNTOMM, 3HaUM CO pPas3NYeH WHTEH3UTeT, Of
penatuBHO acMMMTOMATCKW, [0 MHOTY CUIHWU ne3uuns.
Ako ce comHeBame Ha BRONJ, Tpeba pa ce HanpasaT
naHopamcKu 1 TomorpadCcky CHUMakra 3a fia ce UCKyyat
Apyrv npuuvHW (Ha np. UWCTW, WMMAKTMpaHu 3abw,
unu metactatcka 6onect). Paguorpadcknte Haogu Kowu
yKkaxyBaaT Ha BRONJ HajuecTo BKnyuyBaaT ocTteonumsa co

ry6eH>e Ha KOCKeHaTa Maca.

Cnuka 5.
Cnuka 6.
Cnuka7.
TpetmaHoT Ha BRONJ BOo MomeHTOB e aybmoseH un ce
ylwte He e npepnoxeH edukaceH TpeTmaH, a no ce
m3rnefa fAeka MpeknHyBaweTo Ha OucpochoHaTHaTa

Tepanuja He fjaBa pe3ynTaTyi BO MOMEHTOT. YnoTpebaTta Ha

the jaws.

Figure 2. Figure 3. Figure 4.

Clinical staging of BRONJ:

Stage I: Exposed bone necrosis or small oral ulceration

without exposed bone necrosis, and without symptoms;

Stage II: Exposed bone necrosis or a small oral fistula with-
out exposed bone necrosis, with symptoms that are con-

trolled with medical treatment;

Stage llI: Jaw fractures, skin fistula, and osteolysis extend-

ing to the inferior border.

The symptoms most commonly occur at the site of pre-
vious tooth extraction or other dental surgical interven-
tions, but may occur spontaneously, also. Some patients
may present with atypical complaints such as “numbness,
the feeling of a “heavy jaw", and various dysesthesias. Ob-
jective signs that may occur before frank clinical presenta-
tion of ONJ include a sudden change in the health of peri-
odontal or mucosal tissues, failure of healing of the oral
mucosa, undiagnosed oral pain, loose teeth, or soft-tissue
infection. The clinical presentation of ONJ represents a
spectrum of symptoms, signs, and severities, from rela-
tively asymptomatic to more severe lesions5. If BRONJ is
suspected, panoramic and tomographic imaging may be
performed to rule out other causes (e.g. cysts, impacted
teeth, or metastatic disease). The radiographic signs sug-
gestive of ONJ most often involve osteolysis with bone

loss.

Figure 5. Figure 6. Figure 7.

The management of BRONJ is a dilemma currently. No ef-
fective treatment has been developed yet and interrupt-
ing BPT does not seem to be beneficial. The use of oral
antimicrobial rinses in combination with oral systemic
antibiotic therapy such as penicillin, metronidazole, clin-
damycin, doxycycline or erythromycin are indicated for
Stages | and Il. The role of hyperbaric oxygen therapy is
still unclear, but some benefits of this treatment have

been described recently. Surgical treatment is reserved

Macedonian Dental Review 2017; 40 (1-2); 106-118
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OpaNHN aHTUMUKPOOHU MCNUparba, BO KOMOMHauuWja co
OpanHU CUCTEMCKM aHTUOMOTCKa Tepanuja, Kako LITo ce
NeHULUIVH, METPOHNAA301, KNTMHAAMULNH, BOKCULMKIVH
U epUTPOMULUH ce nHanumpanm 3a ®asum | u ll. Ynorara
Ha xunepbapuyHa Tepanuja CO KWUCNopon ce yuTe e
HejacHa, HO BO NocsieiHO Bpeme ce ny6nnKyBaHu 4o6pu
pe3yntatm CO Hej3MHa npumeHa. XuUpypwku TpeTmaH
e pesepBupaH 3a nauyueHtute Bo BRONJ Craguym lIl.
MoBplWHWOT febpramaH e HAMLMPAH 1 3a HamalyBarbe
Ha nputaumnTte Bo ctagmym ll (ne3mm Komn He pearmpaat Ha
aHTNOKOTCKa Tepanuja). ArpecBHUOT XUPYPLLKK TPETMaH
BO KOMOMHaLWja CO aHTMOMOTCKa Tepanuja e MHAUUMpPaH
ako ce 3adateHu noronemy obnacT Ha WU3NOKeHa
MHPMUMpPaAHaA KOCKa UM NMpu NOCTOEHEe Ha MNaToJIoLWKa
dpakTypa. XvpypwknoT gebpuamaH nnm pecekumjata Ha
KOCKa MO»Ke 1a MOHyZaT fONIFOPOYHU NanunjaTuBHM ebekTu

CO HaManyBarbe Ha akyTHaTa MHbeKkuurja n 6onkaTab.

LENN

Lennte Ha oBaa cTygmja ro noTBpAvja OAHOCOT Ha
BRONJ co npeTxopHa opanHOXUpypLIKa WHTEPBEHUW]a;
CO yTBpAyBarbe Ha KnacuuyeH paguorpadpcku n KT Haon
Ha OCTEOHeKpO3a; MOTBpAa 3a CTENEHOT Ha ne3nn u
HUBHUTE KIVMHUYKM KapaKTEPUCTUKWU; U yTBPAYyBame Ha

pe3ynTtaTuTe of TPETMaHOT.

MATEPWUJAJT1 U METOAU

Bo HawaTa peTpocnekTmBHa cTyguja, 58 naumeHTw,
CO XPOHMYHM BuAMYHM ne3nm ONJ, co oroneHa Kocka
nnu 6oneH BWINYEH OTOK nojonr on 8 Hepenw, 6ea
TpeTnpaHu,Bo Nepuog o 2,5 roguHn Bo Npocek. [oseketo
Of, NaLMeHTUTe MMaaT NPEeTXOAHa UCTopUja Ha 3payere
nopagn CKBamoO3eH KapuuvHom unu 6ucdochoHatu
TpeTMaH Ha KOCKMTe MeTacTas3n, a MoronemMmoT gen opf
HMB 6ea CO opanHM KOMMIMKaLMM MO OpasHOXMpPYpPLUKa
MHTepBeHUMja.
MauneHTnte Gea rpynuMpaHn crnopen KAUHUYKATA
knacudumkaymja 3a BRONJ og Pyyiepo8. Crte 6ea KNMHUYKM
npocnefeHn co optonaHtomorpaduja, KT e m3BepeHa
BO uyeTmpu cnyyan. TpetmaHoT Ha BRONJ BknyuyBsawe
CMMMTOMATCKa M MannjaTUBHaA Tepanuja, CO CUCTEMCKU

aHTVI6VIOTI/ILI,I/I, aHanreTnuun, n Cctpora opasiHa xmrmneHa, BO

for patients in BRONJ Stage lll. Superficial debridement
is indicated to relieve soft tissue irritation in the stage I,
also (lesions being unresponsive to antibiotic treatment).
Aggressive surgical treatment in combination with antibi-
otic therapy is performed in larger areas of exposed and
painful infected bone and pathological fractures. Surgical
debridement or resection may offer long-term palliation

with resolution of acute infection and pain6 .

The objectives of this study confirm the relations with pre-
vious history of dento-alveolar surgery procedures; deter-
mine the clinical-radiographic and CT aspects of osteone-
crosis; confirm the stage of the lesions and their clinical

features; and asses the treatment outcomes.

MATERIALS AND METHODS

In this retrospective study during a period of 2,5 years, 58
patients were treated, presenting with non-healing jaw
lesions, exposed bone or painful jaw swelling for more
than 8 weeks. Most of the patients have a previous history
of irradiation due to squamous cell carcinoma or bisphos-
phonate treatment of bone metastasis, and majority of
them were with oral complications after dento-alveolar
surgery.

The patients were grouped according to the clinical classi-
fication of BRONJ by Ruggiero. All of them were clinically
followed by orthopantomography; CT was performed in
four cases. The BRONJ management included symptom-
atic and palliative therapy, with systemic antibiotics, pain
control and strict oral hygiene, during long period of time.
Surgical bone debridement or resections were performed
in patients who did not respond to conservative treat-

ment.

RESULTS
Atotal of 55 patients with ONJ (39 male and 16 female), the

mean age was 68.6 years. The final diagnosis was BRONJ
in 24 patients (43,6 %), osteoradionecrosis in 28 patients
(50,9%), 2 patients were with spontaneously appearance
(3,6%) and one patient (1,8%) was with malnutrition. From

total 24 patients with BRONJ, 71% were diagnosed prima-
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TEKOT Ha JOJT BpeMeHCKN nepuofd. XnpypLukm ebpuamar
Ha KOCKa 1N peceKkumja 6ea n3BefeHn Kaj nauneHT Kou

He pearnpaar Ha KOH3epBaTUBEH TPETMaAH.

PE3YJNITATU

bea TpetupaHn BKynHo 55 naumeHtn co ONJ (39 mawkm
n 16 XeHCKW), a cpefHaTa BO3pacT BO rpynata 6Gee
68,6 roanHn. KoHeyHaTta aujarHosa 6ewwe: BRONJ kaj 24
naumeHTn (43,6%), osteoradionecrosis Kaj 28 mayueHTU
(50,9%), Kaj ABa MauMeHTa KJWHWYKaTa CiuKka Oeule
HerHAyuMpaHa OAHOCHO CrnoHTaHa (3,6%) 1 Kaj efeH
nauueHT (1,8%) 6elwe nopagu manHyTpuumjalo.

Of BkynHo 24 nauveHtn co BRONJ, 71% 6wne
AnjarHOCTMUMPAHM CO paK Ha MpocTata OCHOBHO, 25%

CO pakK Ha Aojka, 3% mnmane octeonopo3a 1 1% myntunau

ry with prostate cancer, 25% with breast cancer, 3% had
osteoporosis and 1% multiple myeloma. We identified 32
sites of BRONJ in 24 patients, because 8 patients had re-
currence or occurrence of the disease in other locations.
According to the sites of osteonecrosis, 11 were in the
maxilla and 21 in the mandible. 5 of the patients were tak-
ing oral bisphosphonate medications, whereas 19 were

taking parenteral bisphosphonates.

In 71% of the patients diagnosed for BRONJ the initiating
cause for clinical expression was with previous history of
dental extractions, 19% of them were with periapical in-
fections and 10% had spontaneous appearance. These
procedures in 78% were performed years before the ap-

pearance of the first symptomes.

Only the adequate diagnosis through orthopantomo-

Cragiym  |Mlaumentd Pagrosowsm Haog Haog Ha Komnaytepuampana Tomarpadmja
[eHepanyaMpano zanebenyeare Ha laming dura, IrOMEMEHS TYCTHHA H3 WOCHE, OrpaHMHeRa Ha procalvealark (aagedbe nyeane
1 p dOHINHA HOCHEHI CHARDOS3 HOJA 08 WHPH O HOMHEHHOT | Ha Tpaberyam, 00 $OHIAHA OCTROCHAED03a) 00 MAM De3 CARaHNTE HA0TM:
% HOPTEHL. cHino 3agebeneda lamina dura, SHCTPAHUMOHE DAHA KO3 HE 330ACHYED, M
HODTHHATHI M3,
MelaHa cHAe pO33UMj3 W M3 H3 HOCKATa KO3 (e FonesMeHa M'yCTHHA Ha #OCHA Koja ce nprera go Gazara, (gudyada
I i npoTerd W go proc. dlveolaris M oo GI33NHATE CAOSEH €O | OCTEOCHASDO3A) O WAH BE3 CASAHMTE HIOAH: NPOMWHHDIYHA HIHIA HI
CEHEELTOMPARE HA D3zaTa. IABE0NIPHHOT HE DB, NEPHOCTANHI DRIHUA]R, XPOHHYE H CHHYIHT, CEHBRCTRH
€0 WA Be3 aDOIUTRIANS STy RS,
MelWwaHa cHAe pO33UAj3 W M3 H3 HOOKIT3 KO3 C QCTeoc wiepo3a Ha 334aTeHHTE KOCHH, | IMTOMAT WHHa, TRP QO Henue),
npoTera W g0 proc. alveolaris Moo 63330HKTE CAOSEM CO| NATOAOW KA MaH AWEYIIPHH CHDILE MM, OCTE0AM33 H3 NOA0T HI CHHYCOT.
m 3 CEMBECTOMPake H3 533373, adedum]a Ha
MIHAM Gy PHHOT HAHIA, WIH AHTDYMOT HI
MAHCHT APHHOT CHHYC, MOMHH NaTOR0WHH SDaIHTYDH

Ta6ena 1. CneundnuHm opTtonaHTomorpadck n KomnjytepToMorpadckin Haoam Kaj buchocpoHaTHaTa OCcTeOHEKpPO3a Ha

BunuuynTe

Table 1. Specific ortopanoramic and computed tomography (CT) findings associated with bisphosphonate-related osteonecrosis

of the jaws (BRONJ)

muenom. MpeHtudukysasme nojasa Ha BRONJ Ha 32
noKauuwn Kaj 24 nauuweHTtn, 6ugejkn 8 naumeHTN Mmane
peuvaus MK nojaBa Ha 6oriecta Ha MOBeKe JIOKauuW.
Cnopep nokauuMmte Ha OCTEOHEKPO3HUTe KapuwTa, 11
6ea Bo ropHata BuaMua u 21 Bo maHambynata. OpanHa
ynoTtpeba Ha 6ucdocdoHaTh HajooBMme Kaj 5 naumeHTuTe,
fAoaeka Kaj 19 annukaumjata belle napeHTepasHa.

Bo 71% op nauueHTUTe CcO AujarHocTuumpaH BRONJ,
npuvuMHa 3a nojaBa 6a KAWMHWYKaTa CAnKa OGewe
eKcTpaKkumja Ha 3ab6 BO Uctopuja Ha 6onecta, of Koj 19%
nopaau nepranunkanHm nHpekumm, a 10% rmasne CoHTaHK
nojaesa Ha cumnToMuUTE. Kaj 78% op naumeHTUTE
OPANHOXMPYPLUKATE UHTEPBEHUMUMN Ce M3BEAEHU TOAUHMN

npeg nojaesaTa Ha NPBUTE CUMMTOMM.

graphic and CT scans in some cases, leads to an accurate
diagnosis and adequate treatment decision. The specific
ortopantomographic and computed tomography (CT)
findings associated with BRONJ throughout the stages are
displayed in Table 1.

For all cases, orthopantomographic image diagnosis was
quite obvious and cortical bone erosion was the most
common finding revealing the bony destructions and
the pathologic fractures. The occurrence of destruction
decreases with the decrease of the BRONJ severity. Early
graphic changes mimic classic periapical pathology, os-
teomyelitis, or raise the suspicion of primary (myeloma) or

metastatic bone disease in cancer patients. Computerized

Macedonian Dental Review 2017; 40 (1-2); 106-118
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Camo apiekBaTHa fujarHosa npeky opTonaHToMorpadcKku
CHVMKWN N BO HEKOW MogenukaTHu ciyyvanm KT-ckeHoBw,
JoBefyBa O TOYHa AuvjarHo3a, TOYHO ofpepyBarbe Ha
CTagnyMoT Ha 6onecta 1 coofBeTHa ofslyKa 3a TpeTMaH
Ha BPOHJ. CneundunuHmte optonaHToMorpadCckm Haoau
U HaoguTe of KomnjytepusmpaHata Tomorpaduja (KT)
nosp3aHu co BRONJ HK3 ¢a3m ce npukaxkaHu Bo Tabena 1.
Kaj cute cnyyau, oprtonaHTomorpadckmot Haop Oelue
NOTNOJIHO jaceH. KopTuKanHaTa KOCKeHa gecTpykumja co
KOCKeHa epo3uja beLle HajuecT Hao CO MOXKHM MATONMOLLKM
cKpweHnun. KockeHaTa [ecTpykumja KopecrnoHaupa
CO TeXMHaTa Ha KNMHMYKaTa cnuka Ha 3abonyBarbeTo
N e Hajronema Kaj HajTellknte popmu CO NOCTOeHEe Ha
Apyru cumntomun. KockeHaTa gecTpyKkuuja ce Hamanysa co
HamanyBake Ha onLwiTaTta CUMMATOMATONOrMja N TeXKMHaTa
Ha BRONLU.

Bo noyeTHUTe Ha

CTagnymm 3a6onyBa HeTo

paumorpad)CKMTe NPOMEHN HaJINKyBaaT Ha KJlaCUYHN

tomography scans can provide more accurate three-di-
mensional information about the extent of the necrosis.
However, it is not helpful for early identification of the pro-

cess in asymptomatic individuals.

In BRONJ patients encouraging results have been
achieved by surgical therapy performed in stage Il and llI,
with valuable clinical success (82%), compared to the re-
sults obtained by medical therapy alone (no clinical nor
symptomatic stable improvement for at least two months

after treatment in stages Il and lll).

All the patients were treated with oral amoxycilin-clavu-
lanic acid, Klindamycin, or Ceftriaxone administered in-
travenously for a long period of time. Efforts were made
with surgical debridement maintaining the bone continu-
ity. Resection was performed in 3 cases with pathological
fractures (for patients in the Ill stage). In Table 2 we can
follow the BRONJ stage, clinical presentation, treatment

strategies and outcome of the patients.

EPOHI cTagkym | nawmwe HTK KAMHMHKE CMKS NPOTOKOA 23 NekyBa ke SoBMeHK peaynTaTa
Cramvm | 5 Hema Neaurn Ha orofeHa Hocka CHLTEMCKE 2HANTETHES, KomMmneTHo 3a34papyeatke,
TR WMAKM 3IHALM Ha MHDeKLM]a. EBEHTYANHD KMPETaMa Ha paHa. 100%
Opanda aHTHBKMOTHMKE, MCTMPaHsE MUpyplwKKM TpeTMaH;
Ne3nK Ha KOCKEHD OTONYRakE L0 Ha YCTa o0 SHTHOE MTHLK, KomMnneTho 3230papyeaksg Kaj
Cragmym |l 14 Bonka, OTOWM M NpWMCaTHA CHCTEMCKM aHanreTuuM, Morpwen | 75% of cryyaume, peuwmaMen
MHZHKLLM]a. LebproMaK Ha MeHK THHES 33 MK NoMMHYBake B0 1]
HaManyeak-2 Ha MpHTaWKjaTa cTaguym Haj 25 %,
L pror o O Q1 HWA HOCKEHM NE3KHI,
CO BOCNANEHME, OTOWM 1 Bonul, | AHTHBMOTCKE TepanKja, WCNKpa ke MNupyplwru TpeTMan; Bea
ce KBECTp M, abeklja Ha Ha YCTa, CUCTEMOHA aHare TMKA. HHKaBM peynTaTH Kaj 23% o040
Cragenym I 8 MEKCANEPEH CHHYE, MOHHKM KoRHK | XHPYPLWKK LeBpuamMal Ha neaun MalLMeHTATE, HaNpapeHK
HWCTY M, Op 0aHTPaNHA CO CEHBECTPOTOMM]E MK D2 MYMHKA PeCceHllMK Ha KCHeHo
HOMYHMKA AW WK TaTon oW KK pece KUKja. THagHa.
CHE LU H LA
Ta6ena 2. KnuHnuka cnvka, TpeTMaH 1 pesynTtaTi Kaj naymeHtn co BRONJ
Table 2. BRONJ stage description: clinical presentation, treatment outcome and achieved outcomes
DISCUSSION
neprannkaaHn npouecn, wnn AaBaat CJNMKa Ha

OCTEOMUENNTAC, @ BO MOHaTamowHuTe ¢asn Tpeba
pa ce paundepeHUMpaatr of OCHOBHO (myeoma) wnu
MeTacTacko, MafInrHo KOCKeHO 3abonyBarbe, NoCe6HO LWTO
naueveHTUTe Beke 6onefyBaat of KapLuUHOM.

KomnjyTepusnpaHata tomorpaduja moxe ga obesbdeam
NMOTOYHA TPOAMMEH3NOHANHA C/MKa 3a CTEMEHOT Ha
Hekpo3aTa. Cenak, Taa He e oA rosiema nossa 3a paHa

naeHTnduKaumja 1 andepeHumnjaumja Ha NPoLECcoT Kaj

A uniform definition for BRONJ will serve to distinguish
this new clinical entity from other delayed intraoral heal-
ing conditions and patients with previous history of
squamous cell carcinoma irradiation. The patient history
and clinical examination are the most sensitive diagnos-
tic tools for this condition. A clinical staging system by
the AAOMS criteria, has been developed in order to more

accurately categorize patients with BRONJ, direct rational
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aACMMTOMATCKN MHAVUBUZYWN.

Kaj nauyventute co BRONJ nopobpu pesynatatm ce
MOCTUrHyBaaT CcO xMpyplka Tepanuja Bo daza Il wn Il
co pobap KnMHWMYKK ycrex (82%), Bo crnopenba co
pe3yntatute JOOMEHM WUCKIyYMBO CO MeAMKaMaHTO3Ha
Tepanuvja. Cute naumeHTn Gea TpeTUpPaHW CO OpPanHU
npenapatym Ha amoxycilin n KnaBynoHcKa KUCenuHa,
unu Klindamycin, poneka uedTprakcoHoT, bele gaBaH
WHTPaBEHCKM 3a JOJIT Nepuno Ha Bpeme.

XnpypwKkmnoT TpeTMaH ce cocToele Of ersakteH
XUPYPWKN [ebprvamaH Ha MNaToOSIOWKN NPOMEHETOTO
HEKPOTMYHO TKaere BO OfpefeH CerMeHT, Co NpumMapHa
naeja 3a npeBeHUMja Ha KOCKEHWOT KOHTUHyuTeT. Bo
cnyyamTe Kafe MMaBMe NaToNoWKa CKpLeHuua Toa He
6ele MOXHO, Na Gelle HanpaBeHa N KOCKeHa peceKuuja.
Pecekuuja 6ele n3BegeHa BO 3 c/lyyan CO MATOMOLUKK
dpakTypu (3a naumeHTn Bo da3a lll Ha 3abonyBareTo). Bo
Tabena 2 ce npuKaxaHWU: KNMMHWYKaTa CNIMKa, cTpaTermmTe
3a TpeTMaH 1 UCXOA0T Ha NauMeHTMTe BO OAHOC Ha da3aTta

Ha pa3Boj Ha BRONJ,

OUCKYCUJA
ToyHOTO JeduHMparbe Ha KIUHUYKUTE KapaKTepUCTUKN
Ha BRONJ Ke ro ogBov 0BOj KNMHUYKN €HTUTET 0of ApYyrA
Beke geduHupaHn mery kou 61 bune: KOMAPOMUTUPAHO
3a3fpaByBatbe Ha MHTpaopasnHa nesunja nopagm Hekowu
CUCTEMCKHM nnu

3a6onyBa|-ba, KOMNPOMUTUNPAHO

3a3gpaByBatbe nopagM NPeTxXOf4Ha  MpagujaumoHa
Tepanuja. iIcTopmjata Ha MaLUEHTOT 1 KINHNYKW nperneq
ce ofi KpyuumjanHO 3Hauyewe 3a fa rm cobepeme oBue
nHpopmaumn. KnmHMYKNOT cTaguym Ha 6onect crniopep
AAOMS MHoOry HM nomara 3a NOTOYHO KaTeropusnpame
Ha naumeHTuTe co BRONJ, HM OBO3MOXKYyBa paumMOHasHa
Hacoka 3a U360op Ha TpeTMaH, U NpoLeHKa 3a NporHo3ara
Kaj nauuneHTV Kov ce unv bune TpeTrpaHn nnm ce o pasaHa
TPeTMaH CO MHTPaBEHCKM U opanHu bucpocdoHat®’8,
OBaa cTyamja nokaxa Aeka oCcTeoHeKpo3aTa Ha BUNNYHUTE
KOCKU MpuynHeTa of buchocdoHaTtn ce cpekaBa BO Tpu
pa3nuuyHn KnuHnukn dasmn. fonemmHata Ha 3adaTeHata
obnact Gelle NpomeHNMBa U ce OBWKU Of HefoCTaToK
Ha enuTenvsauuja Ha ekcTpakuuoHa paHa, (Pasza I) go

KOCKeHa eKcno3|/|u|/|jaTa N HEKPO3a Ha uenaTa BUNMLUA9.

treatment guidelines and collect data to assess the prog-
nosis in patients who have used either intravenous (V) or
oral bisphosphonates® 7. The present study showed that
bisphosphonate-related osteonecrosis of jaw bone occurs

in three distinct clinical stages.

The size of the affected area was variable and ranged from
a non-healing extraction site (Stage I) to exposure and
necrosis of the entire jaw9. The area of the exposed bone
was typically surrounded by inflamed erythematous soft
tissue; purulent discharge at the site of the exposed bone
was present when secondary infection occured (Stage Il).
Intraoral and extraoral fistula developed when necrot-
ic jaw bone became secondarily infected (Stage ). Four
patients complained of altered sensation in the affected
area due to compressed neurovascular bundle from the
inflamed surrounding bone. Chronic maxillary sinusitis
secondary to osteonecrosis with an oral-antral fistula
and sequestrum were presenting symptom in 2 patients
with maxillary bone disintegration10. After prolonged
exposure to the intravenous drugs in the more advanced
stages of BRONJ11, in 3 patients, the osteolytic changes
extended to the inferior border of the mandible resulting

with pathologic fracture (Figure7).

In the majority of BRONJ cases, recent and simple den-
toalveolar trauma was the most prevalent and consistent
risk factor®. In most of the patients, this condition was a
consequence of dental extractions following periapical
infection, performed in the years before. Therefore, treat-
ment strategies that optimize dental health have to be the
main directive in managing patients who will receive or
are receiving bisphosphonate therapy. It is important to
ensure that all patients maintain good dental hygiene and

see their dentists semiannually?.

Standardization of diagnostic criteria for this new clinical
entity is important in order to facilitate future clinical and

treatment procedures.

The radiographic findings in patients with BRONJ include
osteosclerosis, osteolysis, dense woven bone, a thickened
lamina dura, subperiosteal bone deposition, and failure of
postsurgical remodeling. Widening of the periodontal lig-

ament space may also be noted radiographically.
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Obnacta Ha eKcrnoHuMpaHaTa Kocka Oewe 06UYHO
OMKpyXeHa CO BOCMajfieHne U epuTeM Ha OKONHUTE
MEKM TKMBA; CO MOjaBa Ha FHOEH UCLeAoK Ha MecToTo Ha
N3NOXEHM KOCKA KOra HeKpoTMYHaTa KOCKa Mpu nojasa
Ha cekyHZapHa nHbekumja (Craguym Il). Bo oBue criiyyam
€ BepojaTHa nojaBaTa Ha MHTPAOPASIHM N eKCTpaopanHu
ductynm (Oazalll). Kaj Hekou naumeHTn foara Ao NojaBa Ha
HEeBPOJIOLLKM CeH3aLUK (Mapecte3nm, HEBPUTUUYHU BONKN)
WITO Ce AOMKM Ha KOMMpecumja Ha HeBPOBACKYNapHMOT
CHOM off OKOJTHMOT BOCManuTeNeH npouecs.

XpOHMYEH MaKcunapeH CUHY3UTUC Mopagu npumapHa
OCTeOHeKpO3a CO MNojaBa Ha opo-aHTpaneHa ¢ucTyna
N KOCKEHM CeKBeCcTpM HajdoBMe Kaj 2 nauyueHTu co
OCTeOHeKpo3a Ha Makcunata'®, [locne nponoHrupaH
WHTPaBEHCKM TPeTMaH, BO NoHanpeaHuTe a3y Ha BRONJ,
OCTEONIUTUYHUN MPOMeHN 6ea NPOLMPEHN N HA AONHUOT
MaHanbynapeH pab, WTo Kaj 3 nauneHTn pesyntrpatle co
natonowku epaktypu (Cnvka 7).

Bo noronemunoT gen of cnyyauTte co cnmka Ha BRONJ,
HeofaMHellHa Aypu W efHOCTaBHa [eHToasBeosiapHa
Tpayma 6elle HajuecT dakTop Ha pu3uK. Kaj nosekeTo of
nauneHTnTe 6uUNa HanpaBeHa efHOCTaBHA eKCTpaKuuja
Ha 3ab6 nopagu nepmanukanHa MHbeKumja, NoOHeKoraLlu
W roguHu npep nojaeata Ha BPHJ. 3aTtoa, ontumanHa
npeBeHUMja Ha AeHTanHuTe 3abonyBarba M COUyBYBaHe
Ha 3[paBjeTo Ha 3abuTe e Hajoobpa cTpaTernja 3a TpeTMaH
Ha nauMeHTUTe Kou Ke [obujat mnm Beke pobusaat
6ucdocdoHaTHa Tepanuja. KpyuujanHo e pa ce obyuat
cuTe NaUMeHT a O PKyBaaT er3akTHa JeHTanHa XurneHa
N YeCTy NOCEeTU Ha MaTMUEH CTOMATOJION, HajMasKy 2 natu
roguiiHo3.

CraHfjapav3aumjata Ha [WjarHOCTUUKUTE  KPUTEPUYMU
3a OBOj HOB K/IMHWYKM EHTUTET e BaXKHa OnecHyBarbe
Ha BUAOT HA KIAVHWYKMOT TpeTMaH BO WAHMHA.
PagunorpadcknoT Haopg Kaj nauneHT co BRONJ Bknyuysa:
OCTeocKfiepo3a CO [AeNoBM Ha OCTeONM3a, LenoBu CO
3rycHyBarbe Ha KOCKEHO TKUBO, 3afiebenyBare Ha lami-
na dura, cybneprocTanHo genosuuurja Ha KOCKa M 30HU
Ha HeycrneLwHo peMoaenupamte Bo Cilyyan Kaje nocroena
XMpypLlKa MHTepBeHUMja. Buanneo e v npowwmpyBare
Ha MApPOfOHTANHUOT nurameHT. OpTomaHTOMOrpamoT

n KT moxaT ga obesbefart jacHa CivKa 3a CTEMEHOT Ha

Ortopanoramic and CT can provide accurate information
about the extent of the necrosis and are often useful for
planning surgical debridement procedures6. In general,
these imaging modalities have not demonstrated any effi-

cacy in assessing patients at risk for BRONJ.

If there is a strong clinical suspicion of metastatic disease
within the jaw and the diagnosis of such will alter clini-
cal treatment decisions'?, then a bone biopsy should be
considered. Otherwise, bone biopsies in these patients
who have been exposed to intravenous bisphosphonate
therapy should not be performed given the potential for

creating a non-healing bone wound.

The goals of therapy are to remove dead bone and elimi-
nate or at least attenuate the proliferating pathogenic mi-
croorganisms through a combination of surgery and anti-
biotics, then give supportive care for healing like ensuring
adequate nutrition (if necessary with afeeding tube). The
BRONJ treatment algorithms that have been published
are either a consensus of expert opinions or based on
case series data*®'* . These management strategies have
varied according to the risk of developing BRONJ or the
stage of disease. Nonetheless, the main emphasis at this
time is to minimize the risk of developing BRONJ. The de-
gree of risk depends on the route of administration of bi-
sphosphonate, duration of exposure and previous history
of dental procedures. For those patients with established
BRONJ, treatment was basically directed by the symp-
toms14. Patients with Stage | are by definition asymptom-
atic and therefore no other interventions were needed;
only periodic oral rinses, curettage, antibiotics and close
clinical follow up. The patients with symptomatic disease
(Stages Il and Ill) required antibiotic therapy and/or sur-
gical debridement. Mobile segments of bony sequestrum
should be removed without exposing unaffected bone.
If appears, affected bone portion may be resected. The
surgery should be limited with removing necrotic debris,
only. Surgeons should consider resection of necrotic bone
of the maxilla and mandible in an advanced stages of the
disease. In addition, refractory disease can be successfully
managed with a more aggressive resection, specifically,

a segmental resection of the mandible after a marginal
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KOCKEHa HeKpo3a 1 ce YeCTo ce KOPUCTM 3a NnaHnpame
Ha XUpYypLKMOT aebpuamaHs. Ho, BO NpuHLMM, MoXeme
[a KaxkeMe [ieKa oBue peHAreHrpadckm MoganuTeT He Hi
ce ofj HMKaBa NOMOLL MPW OLleHKaTa Ha PM3MKOT 3a nojasa
Ha BRONJ Kaj noegnHeueH naumneHT.

AKO BO CKJIOM Ha KNWHMYKaTa CMKa NOCTON COMHEeBaHe
3a MeTacTaTcka 6onect BO BUAMLMTE MOpa fa Hamnpasu
npegxofHa KockeHa 6uoncmja. Bo pgpyrute cnyvam
Kage ce comHeBame Ha BPOHJ, KockeHa 6uorncuja He e
MHAMUMPaHa NOpaau Toa LUTO CO TOa JaBaMe MOXHOCT 3a
nojaBaHayLTe efjHane3urjaCconopemeTeHO 3a3paByBatbe.
LlenuTe Ha TepanujaTta ce ga ce OTCTPaHAT HEKPOTUYHUTE
KOCKeHUW TKMBa, Aa Ce enumMuHupa, unm bapem pa ce
ocnaby pasmHOXKyBaHETO Ha NaToreHy MUKPOOPraHN3Mu
npeKky KoOM6UHaLUuja Ha Xupypruja u aHTMbmoTnum, 1 aa
annvuMpa norosiema carnopTMBHa Tepanuja M Hera co
perynupare Ha HaUMHOT Ha NCXpaHa (ako € HEOMNXOAHO U
CO Ha30racTpryHa COHAA).

[ocera ob6jaBeHUTe anropuTHMM 3a TpeTMaH Ha BRONJ
Ce BOMTaBHO KOHCEH3YasllHW eKCMepTCKN MUCNera Um
WCKYCTBa CTEKHATU BO MOrofieMy cepum Ha ciyyam®9'3,
OBure cTpaTermm 3a TpeTMaH Ce pas3fiMKyBaaT HajMHOry
cnopef pu3nKOT of pa3Boj Ha BRONJ, nnu oppepeHn
noctynatm BO ogfpefeHa @dasa Ha 6onecta. Cenak,
rMaBHNOT aKLEHT Kaj CUTe Of HUB, BO OBOj MOMEHT, € fla ce
MUHUMM3MPA PUINKOT of pa3Boj Ha BRONJ. CteneHoT Ha
PU3KK 3aB1CK Of HAUMHOT Ha yrnoTpeba Ha buchocdoHaTy,
BpemeTpaemeTo Ha

M3NOXEHOCTa W uctopuja Ha

HEOMXOAHW CTOMATONMOWKN MHTEPBEHUMN. 3a OHue
NauneHTn Kaj Koj Beke nMMmame pasBreHa KINMHMYKa CnKa
Ha BRONJ, TpeTmaHOT e cekoralu BOofgeH o4 KapauHanHNoT
CMMMTOM M € HacoyeH BO MpaBeL Ha pellaBake Ha
MoCToeyKUTE CUMNTOMM ™,

MauneHtnte BO cCTaguym | ce no pgeduHuumja
ACYMNTOMATCKM U1 3aToa He 6ea NOTPeOHN HUKAKBU Apyri
WHTEPBEHLUMM; CaMO MEPUOAUYHM OpaiHU WCMMpama,
NniakHera, KNpeTaxka, aHTMOMOTCKa Teprnja 1 MoCTojaH
KNUHWYKX Haa30p.

Kaj nauueHTUTe CO pas3BMeHa KAMHWYKA CMKa Ha
6onecta (@a3m Il n lll) ce 6apa aHTUOBMOTCKA Tepanuja
n / vnn xnpypwkmn aebpuamaH. MobunHute KockeHu

ceKkBecTpu Tpeba aa bruaat ogcTpaHeTn 6e3 eKCrnoHnpame

resection of the mandible where refractory disease de-
veloped. Prospective data will provide a greater under-
standing of the pathogenesis and more studies should be
developed to support the scientific bases for more effec-
tive therapy of BRONJ .

CONCLUSION

This paper brings to light the necessity for surgeons and
oncologists for the awareness of the potential risk of devel-
oping BRONJ and working together with dentists for the
prevention and early detection of the lesions. Therefore,
before starting intravenous bisphosphonate therapy for
a cancer patient, a detailed examination and panoramic
x-ray of the oral cavity should be completed and patients
should by educated on the benefits of prophylactic dental

care avoiding later extractions.

We can conclude that the treatment of BRONJ of the jaw
is currently focused on addressing local pain and treating
secondary infection. Also, it is recommended that surgery
should be limited on removing necrotic debris in Stage |
and Il. Only, refractory disease should be managed with a
more aggressive marginal or segmental resections of the

upper and lower jaw.
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Ha HernpomeHeTaTa KocCKa. AKO ce nojaBu, MoXkaT fAa
ce peceuupaaT U NorofieMy CerMeHTU Of KocCKaTa, HO
XVpypLKaTa NHTepBeHUMja MOpa fa ce NMMUTMpa Camo
Ha OTCTpaHyBare Ha HEKPOTUYHM TKUBA.

KomnnetHa pecekumja Ha pJenoBM O Makcuniata wu
mMaHanbynaTta goaraaT BO npefBu BO HanpefHaTa ¢asa Ha
6onecta unu Bo cylyyaun Ha pedpakTepHo 3abonyBarbe co
MHory peunansn. OuekyBaHO e ieka UHUTE UCTPaXKyBaka
Ke npuaoHecaT 3a norosiemo pasburparbe Ha natoreHesara
Ha 3abonyBaheTo, a CO Toa U 3a noedukacHa Tepanmja Ha
BRONL.

3AKJIYYOK

OBoj TpyL BO ocHOBa Tpeba Aa ja fedUHMpa Heonxo[HoCTa
XVPYyp3K1Te NOHKONO3UTe fa bmaaT fetanHo nHbopmMmpaHu
3a MoTeHuwujanHuTe pu3num op paseoj Ha BRONJ npwu
TPETMaHOT Ha ManurHyTe 3abonyBarba M HEOMXOAHOCTA 3a
TUMCKa paboTa CoO MaTUYHUTE CTOMATONO3M 3a NpeBeHLMja
N paHO OTKpUBare Ha MojaBata Ha 3abonysarbeTo.
MoTeHUMpaHO e feKa Npeq 3anoYHyBarbe Ha MHTPaBeHCKa
6ucdochoHaTHa Tepanuja Kaj manurHuTe 3abonyBama,
MOpa [la ce HanpaBu JeTajsieH CTOMATONOLWKM npernes u
OpTOMAHTOMOrPaMm, CO ICKOPUCTYBaHE Ha CUTE MOXKHOCTY
Ha pecTopaT/BHaTa CTOMaTosIorvja, a nauneHTuTe Tpebaga
6ugat egyunpanHn 3a npugobmuskmTe of nNpodunakTUUKm
CTOMATONOLLIKA 3aluTUTa 3a U3berHyBarbe MOLOLHEXHN
eKcTpakumu.

Moxeme pa 3aknyumme feka TpetmaHoT Ha BRONJ Bo
MOMeHTOB e (OKyCMpaH Ha pellaBarbe Ha CUMMTOMUTE
N nekyBarbe Ha CeKyHZapHa WHdeKuumja. VicTo Taka, ce
npenopayyBa feKka cuTe WHTepBeHUUW Tpeba pa ce
orpaHuyaT UCKYYMBO Ha OTCTPaHyBare Ha HEKPOTUYHI
octatoum Bo ®asa | u . Camo, pedpakTopHUTe
3abonyBarba, CO YecTn peunamnsu, Tpeba aa ce Tpetnpaat
CO NoarpecnBHY MaprHanHM AN CerMeHTaNHN pecekumm

Ha ropHaTa nnn oonHata Buninua.
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Cnuka 1. [oTeHUMjaneH pn3nK 3a pa3Boj Ha OCTEOHeKPO3a
Figure 1. Potential risk for the development of jaw osteonecrosis

Cnuka 2. BOHB (BRONJ) Ha ropHaTta Bunvua
Figure 2. BRON.J in the upper jaw

Cnuka 3. BRONJ Ha gonHara Bunnua
Figure 3. BRONJ of the lower jaw

Cnuika 4. BRONJ co ductynm (3-tm ctagnym)
Figure 4. BRON/ fistulae (3 rd Stage)

Cnuka 5. KT Ha naumeHT co BRONJ
Figure 5. CTin BRONJ

Cnuka 6. OptonaHTomorpam Ha nayneHT co BRONJ
Figure 6. Orthopantomograph in BRONJ

Cnuka 7. OpTonaHTOMOrpaMcKm NpuKas Ha NaTooLKa CKpLUeHMLA Kako nocneguua Ha BRONJ
Figure 7. Ortopantomograph feature of mandible fracture in BRON.J
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