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Sazetak

Pagetova bolest kostiju (PBK) kronicni je poremecaj remodeliranja kostiju s pove¢anom resorpci-
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jom posredstvom osteoklasta te stvaranjem nove kosti, sto rezultira neorganiziranim mozaikom

wdivlje“ i lamelarne kosti na pogodenim podrucjima kostura. Ta se bolest obi¢no klinicki ne za-
paza prije dobi od 40 godina. Klinitke manifestacije mogu biti u rasponu od asimptomati¢nih do
bolnih deformiteta vise od jedne kosti. Od PBK najcesce obolijevaju bijelci europskog podrijetla,
ali i crnci, no vrlo rijetko Zuta rasa. Mnogi se simptomi mogu lijeciti antiosteoklastnom terapijom,
poput kalcitonina i bifosfanata. Nazalost gotovo da i nema dokumentiranih dugoro¢nih rezulta-
ta. U ovom radu izvjestavamo o klinickom slucaju Pagetove bolesti kostiju i dajemo kratak pre-

gled literature.
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Uvod

Pagetova bolest kostiju (PDB) kroni¢ni je poremecaj s
povec¢anim i deformiranim kostima u jednom ili vise podru¢-
ja kostura. Prvi ju je put 1877. godine opisao Sir James Pa-
get (1). Ne zna se kada pocinje, no ¢ini se u starijoj dobi i
da ¢esc¢e obolijevaju Europljani (2). Premda je etiologija bo-
lesti nepoznata, istrazivanja upucuju na virusne i nasljedne
uzroke. Kod pogodenih osteoklasta struénjaci su zahvaljujudi
mnogobrojnim metodama otkrili virusne antigene. Pozitiv-
na obiteljska anamneza ustanovljena je kod ¢etrdesetak posto
pacijenata s Pagetovom boles¢u (3). Klinicka slika varira od
asimptomatskih kod onih kojima je slu¢ajno dijagnosticira,
pa sve do bolnih deformiteta jedne ili vi$e kostiju. Simptomi
i znakovi uglavnom se pojavljuju kod bolesnika s vise pogo-
denih mjesta negoli kod jednostavnih poremecaja skeleta (4).
Mogu nastati razlicite deformacije kostura te sekvele i mno-
ge druge komplikacije.

U ovom radu izvjestavamo o slu¢aju PBK, te dajemo kra-
tak pregled etioloskih ¢imbenika, klinickih slucajeva, terapi-
je i istrazivanja.

Introduction

Paget’s disease of bone (PDB) is a chronic disorder which
typically results in enlarged and deformed bones in one or
more regions of the skeleton. This was first reported by Sir
James Paget in 1877 (1). The onset of Paget’s disease is in-
sidious, generally occurs later in life and more commonly
in Europeans (2). Although the etiology of Paget’s disease is
unknown, studies have provided some support for both vi-
ral and hereditary causes. Viral antigens have been detected
in affected osteoclasts by numerous methods and research
teams. A positive family history is reported in as many as 40
percent of patients with Paget’s disease (3). The clinical pre-
sentation of Paget’s disease can range from no symptoms in
patients who are diagnosed accidentally to painful deformi-
ties of one or more bones in symptomatic patients. Symp-
toms and signs are more likely to occur in patients with
polyostotic involvement than in those with monostotic in-
volvement of the skeleton (4). A variety of bone deformi-
ties may occur and as sequelae to this many other complica-
tions occur. We report here a case of PDB, with a brief review
of the etiological factors, clinical presentation, investigations
and management.
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Prikaz slucaja

Zena u kolicima, u dobi od 70 godina, dosla je u Zavod
za oralnu medicinu i radiologiju i potuzila se da ve¢ godinu
dana ima nezacijeljene postekstrakeijske rane u podrudju do-
njih prednjih zuba. Upozorila je i na stalne tupe bolove. U
povijesti bolesti navela je da je prije godinu dana imala tra-
umatsku ekstrakciju 2. zuba. Medicinska anamneza sadrza-
vala je podatak da joj je prije 10 godina bila dijagnosticirana
Pagetova bolest, a imala i hipertenziju te je primala odgova-
raju¢u terapiju. Prije 10 godina, a nakon $to joj je bila dija-
gnosticirana Pagetova bolest, izgubila je sposobnost hodanja
zbog bolesti obiju nogu. Bolest se pogorsala te joj se zakrivila
desna noga i od tada je u invalidskim kolicima (slika 1.). Na-
kon toga je odlazila na terapiju. Pacijentica nije imala neuro-
loske simptome, poput gubitka sluha. Dobivala je subkutano
Biocalcin (Calcitonin, United Biotech) 100 jedinica jedan-
put na dan tjedan dana, a zatim 50 jedinica tri puta na gjedan
sljedeca Cetiri tjedna. Nakon toga je prestala uzimati lijek mi-
sle¢i da je na adekvatnoj dozi. Klinickim pregledom otkrive-
ne su nezacijeljene postekstrakeijske rane u podru¢ju donjega
desnog sredisnjeg i lateralnog sjekutica (slika 2). Okolna slu-
znica bila je blijedo ruzicasta i osjetljiva na palpaciju. Usta-
novljeno je obostrano prosirenje kortikalne kosti u odnosu
prema ostalom dijelu donjega zubnog grebena. Intraoralni
periapikalni radiogram (IOPAR), panoramski radiogram i
latero-lateralni kefalogram snimljeni su kako bi procijenile
kostane promjene. IOPAR-om s otkrivene nezacijeljene ek-

Pagetova bolest kostiju

Case report

A 70-year-old woman came to the department of Oral
Medicine and Radiology in a wheel chair with the complaint
of unhealed extraction sockets in lower anterior teeth region
for one year. She also complained of a dull persistent pain in
that area. She revealed history of traumatic extraction of 2
teeth a year ago. Medical history revealed that she had been
a known case of Paget’s disease for the past 10 years and also
had a controlled hypertension. 10 years ago, the patient de-
veloped inability to walk due to pain in both legs after which
she was diagnosed with Paget’s disease of bone. Progress of
the disease led to disfigurement of the right leg, confining
her to a wheel chair (Figure 1). After that, she was treated for
that condition. The patient had no neurological symptoms
such as hearing loss. The patient reported that she had taken
subcutaneous injections of Biocalcin (calcitonin by United
Biotech) 100 units once a day for one week followed by 50
units three times a week for the following 4 weeks. The pa-
tient stopped taking the medication after this although she
was advised to be on maintenance dose.

Clinical intraoral examination revealed unhealed extrac-
tion sockets in mandibular right central incisor region and
lateral incisor region (Figure 2). The mucosa surrounding
that area was pale pink in color and was tender on palpation.
Bi-cortical expansion was found with respect to lower ridge.
Intraoral periapical radiographs (IOPAR), panoramic radio-
graph and lateral skull radiographic views were taken to as-

Slika 1. Deformitet desne strane desne noge
Figure 1 Disfigurement of the right of right leg.

Slika 2. Klinicka slika koja pokazuje nezacijeljene ekstrakcijske rane i bikortikalno prosirenje mandibularne ¢eljusne kosti
Figure 2 Clinical picture showing unhealed extraction sockets and bicortical expansion of mandibular jaw.
Slika3. [OPAR podrucja 41 i 42 s vidljivim nezacijeljenim ekstrakcijskim ranama, nepravilnim rubovima i promijenjenom trabekularnom

gradom kostiju

Figure 3 IOPAR in the region of 41, 42 showing unhealed extraction sockets having irregular outlines and altered trabecular pattern of bone.
Slika 4. Ortopantomogram na kojem se vidi paucinast izgled mandibule, generalizirana hipercementoza i manje naznacena lamina dura oko

mandibularnih zuba

Figure 4 Cropped panoramic radiograph showing cotton-wool appearance of the mandible, generalized hypercementosis and less evident

lamina dura of mandibular teeth.
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strakcijske rane s nepravilnim rubovima (slika 3). Okolna
kost imala je promijenjene trabekule s radioopacitetnim dze-
povima. Na panoramskom radiogramu vidjela se paucinasta
kost mandibule, generalizirana hipercementoza mandibular-
nih zuba i manje uocljiva lamina dura (slika 4). Na lateral-
nom kefalogramu nije bilo odstupanja od normale.

Podrugje je kiretirano, inducirano je svjeze krvarenje i ra-
ne su zasivene. Postoperativne upute ukljucivale su Hexidine
(0,2-postotni Chlorhexidine Gluconate, ICPA) za ispiranje
usta dva puta na dan tijekom deset dana te terapiju Nova-
moxom (Amoxicillin od Cipla) — 500 miligrama tri puta na
dan oralno tijekom pet dana, Metrogyl (Mertronidazole, JB
Chemicals) — 400 miligrama oralno dva puta na dan tije-
kom pet dana, te Dicloran (Diclofenac sodium, JB Chemi-
cals) — 50 miligrama oralno dva puta na dan tijekom pet da-
na. Savovi su izvadeni nakon sedam dana, a simptomi su se
smirili.

Rasprava

Pagetova bolest (PBK) fokalni je poremecaj kostura i mo-
ze pogoditi jednu ili vise kostiju. Obolijevaju kako Zene tako
i muskarci, s blagom predominacijom muskaraca (2). Trenu-
ta¢na stajaliSta poduprta dokazima pokazuju ukljucenost ge-
netskih okolisnih ¢imbenika u klasicnom PBK-u. U SAD-u
je kod takvih bolesnika naj¢es¢e bio otkriven virus rubeole
(5-7). Pretpostavlja se da su pojedinci s genetskom predispo-
zicijom prema PBK-u podlozniji tom poremeéaju nakon $to
su preboljeli tu viralnu infekciju. Mutacije gena SQSTM],
koje su opisane kao povremene, nadene su kod nekih bole-
snika s PBK-om (8).

Bolest ima tri faze. U ranoj, nazvanoj ,osteolitickom®,
dominantna je razgradnja kostiju te su one tada jace prokrv-
ljene. Pretjeranu razgradnju tzv. Pagetove kosti obi¢no slijedi
stvaranje nove. Tijekom te druge faze bolesti — ,osteoblasti¢-
ne faze®, stvara se nova strukturalno abnormalna kost, naj-
vjerojatnije zbog neprirodno brzog postupka remodeliranja.
Nova tek izlucena vlakna kolagena neorganizirana su i ne sli-
jede linearni raspored te tako stvaraju ,divlju kost®. S vreme-
nom se poveéani stani¢ni sadrzaj nove kosti smanjuje te na-
staje skleroti¢na, manje prokrvljena mozai¢na Pagetova kost,
bez znakova aktivnog podru¢ja kostanog pregradivanja. To je
trea faza nazvana i ,skleroticnom® ili ,izagorjelom® fazom
Pagetove bolesti. U svim trima fazama karakeeristi¢no je da
se kod istog pacijenta mogu istodobno vidjeti samo na razli-
¢itim mjestima (9).

Pacijenti bez simptoma obi¢no se slucajno otkriju kada
odu na radiografska snimanja ili su im potrebne laboratorij-
ske pretrage. Pacijenti s bolovima prouzro¢enima Pagetovom
boles¢u obi¢no isticu da su neprekidni i pojacavaju se tije-
kom no¢i. Mogu nastati i razli¢ita izobli¢enja, ukljucujui ki-
fozu, skracene ili zakrivljene udove, lavlje lice, izbocenje ¢ela,
abnormalnosti zuba poput prostora izmedu njih $to moze za-
vrsiti malokluzijom i gubitkom zuba, a u teskim slucajevima
tu je i poveéani kranium uz poteskoce u odrzavanju poloza-
ja glave (10). S PBK-om glave i kraljeznice mogu se povezati
razli¢ite tegobe i neuroloski simptomi zbog povecane kosti i
pritiska na mozak, lednu mozdinu ili Zivce (11). Protok krvi

Paget’s Disease of the Bone

sess the bony changes. IOPAR revealed unhealed extraction
sockets with irregular outlines (Figure 3). The surrounding
bone revealed altered trabeculae with radiopaque patches of
abnormal bone. Panoramic radiograph revealed cotton-wool
appearance of the mandible, generalized hypercementosis of
mandibular teeth and less evident lamina dura (Figure 4).
Lateral skull radiograph showed no abnormality.

Curettage was performed in that area and fresh bleeding
was induced and wound sockets were sutured. Postoperative
instructions included the use of Hexidine (0.2 percent Chlo-
rhexidine Gluconate by ICPA) mouthrinse twice a day for
10 days and the treatment with oral Novamox (Amoxicillin
by Cipla) 500 mg three times a day for 5 days, oral Metrogyl
(Mertronidazole by JB Chemicals) 400 mg twice a day for
5 days and oral Dicloran (Diclofenac sodium by JB Chemi-
cals) 50 mg two times a day for 5 days. Sutures were removed
after seven days and the patient’s symptoms were reduced.

Discussion

Paget’s disease of bone is a focal disorder of the skele-
ton that can affect one or more bones. It affects both males
and females, with a slight predominance in males (2). Cur-
rent evidence suggests that both environmental and genetic
factors are involved in classic PDB. In the United States, the
measles virus antigen is most commonly detected in patients
with Paget’s disease (5-7). Individuals with a genetic predis-
position to PDB may be more susceptible to develop the dis-
order after exposure to a viral infection. Mutations in the
SQSTM1I gene have been described in sporadic and familial
PDB patients (8).

The disease has three major phases. In the early phase,
termed “osteolytic phase”, bone resorption predominates
and there is a concomitant increased vascularity of in-
volved bones. Commonly, the excessive resorption of pag-
etic bone by osteoclasts is followed closely by formation of
new bone. During this second phase of the disease (“osteo-
blastic phase”), the new bone that is made is structurally ab-
normal, presumably because of the accelerated nature of the
remodeling process. Newly deposited collagen fibers are laid
down in a disorganized rather than a linear manner, creating
the so called “woven bone”. With time, the hypercellularity
at the affected bone may diminish leading to development of
a sclerotic, less vascular Pagetic mosaic bone without any ev-
idence of active bone turnover. This is the so-called “sclerot-
ic” or “burned-out” phase of PDB. Typically, all these three
phases of the disease can be seen at the same time at different
sites in a single pagetic patient (9).

Asymptomatic patients are usually diagnosed accidental-
ly on radiographs and during laboratory investigations. Pa-
tients with bone pain caused by Paget’s disease usually de-
scribe the pain as continuous which increases with rest,
and at night. A variety of deformities may occur, including
kyphosis; shortened or bowed limbs, leonine facies; frontal
bossing of the forehead; dental abnormalities such as spacing
between teeth leading to malocclusion and the loss of teeth;
and in severe cases, an enlarged cranium that may be difficult
to hold erect (10).
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se u ekstremitetima pogodenima tom bole$¢u moze znatno
povecati, $to ponekad moze rezultirati zastojem srca zbog po-
vecanog opterecenja. Postoje i izvjestaji o kalcificiranju aorte
ili zalistaka (12). Kod polistotickih slucajeva rijetko se javlja
neoplasti¢na degeneracija (13). Obi¢no su tako nastali tumo-
ri vrlo agresivni maligni osteosarkomi, fibrosarkomi ili nedi-
ferencirani sarkomi vretenastih stanica (10).

Serumska ko$tano-specifiéna alkalna fosfataza smatra
utjece na vecu aktivnost osteoblasta u sklerotiénim lezijama
ljudi oboljelih od Pagetove bolesti te neposredno korelira s
opsegom zahvacenog skeleta (14). Drugi biokemijski biljeg
Pagetove bolesti jest urinarni pirinidolin (15). Oba mogu bi-
ti u dopustenim granicama kod pacijenata s monostiticnom
Pagetovom boles¢u.

Scintigrafija kostiju obvezatna je pretraga ako se zeli pro-
cijeniti koliko je zahva¢ena kost. Radiografske snimke visoko
su specifiéne zbog svoje klasi¢ne prirode. Kada se dijagnosti-
cira Pagetova bolest, potrebno je ponavljati radiograme za-
to da bi se pratila degeneracija nose¢ih zglobova. Kompjuto-
rizirana tomografija i magnetska rezonancija nisu potrebne
(10). PBK radioloski ima tri faze — ranu radiolucentnu resor-
ptivnuy; te gustu i vise radioopacitetnu kasnu fazu. Trabeku-
le se mijenjaju kako prema broju tako i prema obliku. U ra-
noj fazi broj im se smanjuje, a kasnije se mogu organizirati u
zaobljene, radioopakne otekline abnormalne kosti, stvaraju¢i
paucinasti izgled. Pogodena kost uvijek je povecana te tako
u povecanim Celjustima vanjski kortikalis moze biti stanjen,
ali ostaje intaktan. Maksila je ¢eS¢e zahvaéena od mandibu-
le u omjeru ve¢em od 2 prema 1. Zubi se mogu razmaknu-
ti ili pomicati kako se celjust povecava (16). Cesto se razvija
hipercementoza na nekoliko zuba ili kod vecine u pogode-
noj Celjusti te moze biti opsezna i nepravilna, $to je sve svoj-
stvo PBK (17).

Primarna svrha terapije u slucaju PBK jest vratiti nor-
malnu kontrolu kostane pregradnje kako bi se smirili simp-
tomi kao $to je bol u kostima te sprijeciti komplikacije ne-
kontroliranog rasta kostiju koje mogu potaknuti abnormalne
resorpcije. Kod oboljelih od Pagetove bolesti s ortopedskim
komplikacijama indicirani su selektivni kirurski zahvati po-
godenih kostanih podru¢ja. Kod starijih pacijenata s uzna-
predovalom boles¢u, terapija se odreduje kako bi se tretirala
hiperkalcijemija. Trenuta¢no su svi lijekovi koji se odreduju
za Pagetovu bolest antiresorptivni, te ukljucuju kalcitonin i
bifosfonate (9). lako antiresorptivna terapija moze smanjiti
bol, kod nekih je bolesnika potrebna simptomatska terapija s
nesteroidnim protuupalnim lijekovima kako bi im se dodat-
no ublazila bol u kostima zbog osteoartritisa ili kompresije
zivaca. U tim okolnostima pacijent moze povoljno reagira-
ti i na opoidne analgetike, akupunkturu, elektri¢nu stimula-
ciju Zivaca ili se moze koristiti pomagalima za hodanje (18).
Kalcitonin je bio prvi antiresorptivni lijek koji se ordinirao u
slu¢aju PBK, a i danas je sastavni dio terapije. Bolesnici obi¢-
no primijete smanjenu razinu boli ¢etiri tjedna nakon pocet-
ka terapije, a ako poboljsanje ne osjete ni za tri mjeseca, tada
ih Pagetova bolest vjerojatno ne uzrokuje. U tom slucaju te-
rapiju treba prekinudi i istraziti druge mogude uzroke, a kri-
vac moze biti i oseoartritis. Bolesnika koji reagira na terapiju

Pagetova bolest kostiju

Avariety of disturbances and neurological syndromes can
be associated with PDB of the skull and spinal column as a
result of pressure on the brain, spinal cord or nerves by en-
larged pagetic bones (11). Blood flow may be markedly in-
creased in extremities involved with PDB, leading in some
cases to high-output heart failure. There are also reports sug-
gesting an increased incidence of calcific aortic disease or
other valve calcifications (12). Neoplastic degeneration can
rarely occur in polyostotic cases (13). Usually, these tumors
are highly malignant osteosarcomas, fibrosarcomas, or undif-
ferentiated spindle cell sarcomas (10).

The serum bone-specific alkaline phosphatase is consid-
ered the most sensitive marker of bone formation. Elevations
of alkaline phosphatase level reflect an increased activity of
osteoblasts in the sclerotic lesions of a patient with Paget’s
disease and correlates directly with the extent of skeletal in-
volvement (14). The other biochemical marker of Paget’s dis-
ease is urinary pyridinoline (15). These markers may be nor-
mal in patients with the monostotic form of Paget’s disease.

Bone scintigraphy is a mandatory investigation to evalu-
ate the extent of involvement of bone. Radiographs in PDB
often have a high specificity because of their classic nature,
but a low sensitivity. Once a diagnosis of Paget’s disease is
confirmed, repeated radiographs are required only to mon-
itor degeneration around the weight-bearing joints. Com-
puted tomography and magnetic resonance imaging are not
necessary (10). PDB has three radiographic stages: an ear-
ly radiolucent resorptive stage; a granular stage; and a dens-
er, more radiopaque late stage. The trabeculae are altered in
number and shape. In early stages they decrease in number.
In later stages the trabeculae may be organized into round-
ed, radiopaque patches of abnormal bone, creating a cotton-
wool appearance. The affected bone is always enlarged and
in enlarged jaws the outer cortex may be thinned but re-
mains intact. The maxilla is more frequently involved than
the mandible in the ratio of more than 2:1. The teeth may
become spaced or displaced in the enlarging jaw (16). Often
hypercementosis develops on a few or most of the teeth in
the involved jaw. The hypercementosis may be exuberant and
irregular, which is characteristic of PDB (17).

The primary goal of PDB treatment is to restore normal
bone turnover in order to relieve symptoms such as bone
pain and to prevent complications that result from the ab-
normal resorption and overgrowth of pagetic bone. The
treatment can be also indicated for PDB patients with ortho-
pedic complications, undergoing elective surgery at affected
bone sites. In elderly polyostotic patients with advanced dis-
ease, treatment is also indicated for management of immo-
bilization hypercalcemia. Currently, all agents used to treat
PDB are antiresorptive in nature, and include calcitonin
and bisphosphonates (9). Even though antiresorptive thera-
py may reduce bone pain, symptomatic treatment with non-
steroidal anti-inflammatory compounds could be required in
some patients to further reduce bone pain due to osteoar-
thritis or nerve compression. Under these circumstances, pa-
tients may also respond to opioid analgesics, acupuncture,
electrical nerve stimulation or the use of walking aids (18).
Calcitonin was the first antiresorptive agent to be used for
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obi¢no ponovno pogode isti simptomi i to vrlo brzo nakon
prestanka terapije te je zbog toga terapija dozivotna. Oni ko-
jima se bolest vrati iako su pod terapijom jedne vrste kalcito-
nina, mogu dobro reagirati na drugu vrstu (19). Uobicajena
pocetna doza je 100 i.u. subkutano, na pocetku na dnevnoj
bazi. Simptomi se ublazavaju nakon nekoliko tjedana, a bi-
okemijski nalazi (50 posto smanjena razina serumske alkal-
ne fosfataze) obic¢no su bolji nakon tri do $est tjedana od po-
Cetka terapije. Nakon toga vedina lije¢nika smanjuje dozu na
50 do 100 i.u. svaki drugi dan ili tri puta na tjedan. Taj li-
jek pozitivno utjece na normalizaciju alkalne fosfataze i ubla-
zava simptome ¢ak do 50 posto kod pacijenata s PBK (20).
Popratne pojave tijekom parenteralne primjene kalcitonina
su valovi vrudine, slabost, povracanje, proljev i bolnost u po-
drudju aplikacije lijeka. Simptomatska hipokalcijemija izni-
mno je rijetka, kao i preosjetljivost na lijek. Nedavno je pro-
izveden lijek za intranazalnu primjenu, iako nije odobren za
terapiju u slucaju PBK (9).

Bifosfonatni lijekovi prvi su izbor za pacijente s PBK-om,
ali i kod mnogih drugih stanja kod kojih se razgraduju ko-
sti, primjerice u slucaju osteoporoze i ko$tanih metastaza.
Bifosfanati su analogni anorganskom pirofosfatu za koji se
smatra da je potreban u procesu mineralizacije kostiju. Mo-
lekula kisika koja se veze za dvije molekule fosfata na piro-
fosfatu se zamjenjuje ugljikom. Tako se centralni dio lijeka
sastoji od polovice fosforiliranog ugljicnog fosfata, koji je,
za razliku od centralne fosforilirane oksidne fosfatne jezgre
pirofosfata, otporan na metabolicku degeneraciju. To svoj-
stvo omogucuje oralnu primjenu lijeka, premda je nekoli-
ko njih prilagodeno i za intravensku primjenu. Bifosfanati
imaju jedinstveno svojstvo — privlace hidroksiapatit (21). Po-
put kalcitonina, ti lijekovi inhibiraju aktivnost osteoklasta,
ali potpuno drugim mehanizmima. Raniji spojevi bifosfana-
ta (etidronate i clodronate) inhibiraju aktivnost osteoklasta
tako $to stvaraju adenozin trifosfata koji se ne moze hidro-
lizirati. Kasnije generacije bifosfanata, koje imaju jednu ili
viSe amino skupina, inhibiraju farnesil-pirofosfatsku sinteta-
zu, vazan enzim u ciklusu limunske kiseline (22). Etidrona-
te, kada se primjenjivao u oralnoj dozi od 400 miligrama na
dan tijekom Sest mjeseci, koristio se biokemijskim markeri-
ma kostane pregradnje kod pacijenata s Pagetovom bolesti i
smanjivao ih do priblizno 50 posto. Pamidronate disodium
bio je prvi aminobifosfanat koji se upotrebljavao u intraven-
skom obliku kod lije¢enja PBK. Premda je razvijeno jos ne-
koliko bifosfonata za klinicku uporabu (uklju¢ujudi tiludro-
nate, olpadronate, neridronate), najbolji rezultati postignuti
su tijekom istrazivanja zoledronata. Cini se da je najsnazniji
u porodici bifosanata te da je takoder lijek s najvecim afini-
tetom za hidroksilapatit (23). Osteonekroza éeljusti identi-
ficirana je kao moguca komplikacija, posebice u slu¢aju du-
gotrajne intravenske primjene bifosfanata kod onkoloskih
bolesnika (24). Ta nuspojava i komplikacije u terapiji vtlo su
rijetke kod pacijenata s PBK-om koji se lije¢e bifosfanatima
(9). Daljnja istrazivanja potrebna su kako bi se odredilo mo-
gu li se tim lijekovima prevenirati komplikacije kod simpto-
mati¢nih i asimptomati¢nih pacijenata.

Paget’s Disease of the Bone

PDB and is still approved for the treatment of PDB. Patients
usually notice a reduction of pain within four weeks of start-
ing the treatment, and if they have no relief within three
months, then the Paget’s disease is probably not responsi-
ble for the pain. Treatment should then be stopped and oth-
er causes of pain sought; osteoarthritis may well be the cul-
prit. The patient who responds to treatment usually relapses
shortly after it is stopped so that the treatment has to be con-
tinued indefinitely. The patient who relapses clinically while
using one form of calcitonin may respond to a different type
(19). The usual starting dose is 100 U, subcutaneously, ini-
tially on a daily basis. Symptomatic benefit may be apparent
in a few weeks, and the biochemical benefit (typically about a
50% reduction from baseline in serum alkaline phosphatase)
is usually seen after 3 to 6 months of treatment. After this pe-
riod, many clinicians reduce the dose to 50 to 100 U every
other day or three times a week. This agent has been associ-
ated with normalization of alkaline phosphatase or symptom
relief in up to 50% of patients (20). The main side effects
of parenteral salmon calcitonin include flush, nausea, vom-
iting, diarrhea and pain at the site of injection. Symptomat-
ic hypocalcemia is exceptional, as well as hypersensitivity to
the compound. Recently, intranasal calcitonin has been de-
veloped, however it is not specifically approved for use in
PDB (9).

Bisphosphonates are the treatment of choice of patients
with PDB, as well as of many other conditions characterized
by increased bone turnover such as osteoporosis and bone
metastases. Bisphosphonates are analogs of inorganic pyro-
phosphate, a factor thought to be needed for the process of
bone mineralization. The oxygen molecule that binds the
two phosphate molecules of pyrophosphate is substituted by
carbon. Thus, the central core of these drugs consists of a
phosphorous-carbon-phosphorous moiety, which, unlike the
central phosphorous-oxygen-phosphorous core of pyrophos-
phate, is resistant to metabolic degradation. This allows for
the oral use of the drugs, although several have been evaluat-
ed for intravenous use. Bisphosphonates have the unique at-
tribute of localizing to hydroxyapatite in bone (21). Like cal-
citonin, these agents inhibit osteoclast activity, but through
entirely different mechanisms of action. The earlier bispho-
sphonates (etidronate and clodronate) inhibit osteoclast ac-
tivity by generating nonhydrolyzable analogs of adenosine
triphosphate. The later generations of bisphosphonates, with
one or more amino groups, inhibit farnesyl pyrophosphate
synthase, an important enzyme in the mevalonate pathway
(22). Etidronate, given at an oral dose of 400 mg a day for 6
months, was widely used and it reduced biochemical mark-
ers of bone turnover in patients with Paget disease by ~50%.
Pamidronate disodium has been the first aminobisphospho-
nate to be used as intravenous regimen in PDB. Although
several other bisphosphonates have been developed for clin-
ical use (including tiludronate, olpadronate, neridronate),
the most impressive data reported so far have emerged from
studies of zoledronate. It seems to be the most potent of the
bisphosphonate family, as well as the agent with the highest
affinity for hydroxyapatite (23). Osteonecrosis of the jaw has
been identified as a potential complication, particularly with
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long-term, high dose intravenous bisphosphonate therapy in
malignant diseases (24). This complication seems extremely
rare in patients with PDB treated with a bisphosphonate (9).
Further studies are required to determine whether preven-
tion of possible complications in symptomatic and asymp-
tomatic patients is achievable with these agents.

Abstract

Paget’s disease of bone (PDB) is a chronic bone remodeling disorder characterized by increased
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osteoclast-mediated bone resorption with subsequent new bone formation resulting in a disorga-

nized mosaic of woven and lamellar bone at affected skeletal sites. The disease is usually not clin-
ically apparent under 40 years of age. The clinical manifestations may range from asymptomatic
to painful deformity of more than one bone. PDB is most common in white people of European de-
scent, but it also occurs in black population, whereas it is rare in people of Asian descent. With an-
ti-osteoclast therapy such as calcitonin and bisphosphonates many of the symptoms are relieved.
But the risk of future complications still remains. Unfortunately, very little evidence of long-term results
is available. We report a case of Paget’s disease of bone with a brief review of literature.
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