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SazZetak

Svrha ovog prikaza jest opisati restauraciju kostanog defekta nakon enukleacije radikularne ci-
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ste koristeci se vodenom kostanom regeneracijom uz imedijatnu implantaciju. Pacijentica je bila u

dobi od 50 godina i imala je odontogenu cistu na prvom desnom maksilarnom premolaru i na istoj
strani resorpciju korjenova drugog molara uzrokovanu impaktiranim umnjakom. Kirurskim zahva-
tom enukleirana je cista, a zatim je slijedila vodena kostana regeneracija, imedijatna implantaci-
ja te kirursko uklanjanje impaktiranog umnjaka. Pacijentica je nakon toga tijekom osteointegra-
cijskog razdoblja dobila privremeni mobilni proteticki nadomjestak. Sest mjeseci nakon zahvata
stabilnost implantata provjerena je analizom rezonantne frekvencije. Srednja vrijednost za prvi
premolar iznosila je 74, a za prvi molar 78. Oba implantata Sest su mjeseci promatrana klinicki i
radiografski. Njihova stabilnost ocijenjena je umjerenom. U tom postoperativnom razdoblju nije
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bilo nikakvih klinickih ili radioloskih komplikacija. Implantati su iskoristeni kao sidra za fiksni pro-

teicki nadomjestak. Imedijatne implantacije nakon enukleacije odontogene ciste daju zadovolja-

vajuce rezultate te su smanjile broj kirurskih zahvata.
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Uvod

Odontogene ciste (OC) medu glavnim su uzrocima ra-
zaranja Celjusne kosti (1). Nastaju iz epitelnih sastavnica ili
ostataka odontogenog aparata unutar kosti ili gingivalnog
tkiva. Smatra se da ih poticu proliferacija i cistiéna degene-
racija (2-4). Odontogene ciste imaju razlicitu histogenezu i
relativne stope frekvencije te klinicka i bioloska obiljezja (3).
Odreden broj ¢eljusnih cista ima sli¢na klinicka, radiografska
i histoloska obiljezja. Podaci o incidenciji, mjestima gdje se
¢esce pojavljuju i dobnoj raspodjeli tih lezija vazni su pri po-
stavljanju vjerojatne dijagnoze (4,5). To¢na dijagnoza odon-
togenih cista vrlo je vazna jer se zna da su neke agresivne te
nakon terapije sklone recidivima. Pogresna dijagnoza mogu-
¢a je zato Sto mnoge ciste imaju sli¢na klinicka i radioloska
obiljezja (6). Zato bi sve kirurski uklonjeno tkivo trebalo biti
podvrgnuto histoloskoj dijagnostici.

Radikularne ciste najées¢e su medu odontogenim cista-
ma, imaju otprilike jednaku spolnu razdiobu i razmjerno se
jednostavno dijagnosticiraju (4,6). U njihovoj incidenciji po-
stoji nagli porast do treceg desetljeca Zivota, a zatim slijedi

Introduction

Odontogenic cysts (OC) are among main causes of jaw
destruction (1). OC’s develop from the epithelial constit-
uents of the odontogenic apparatus, or its remnants, that
lie entrapped within the bone or in the gingival tissue. It
is considered that proliferation and cystic degeneration of
epithelium lead to the development of OC (2-4). OC’s
show varied histogenesis, relative frequency rates, clinical
features, and biological behavior (3). A number of cystic
lesions in the jaw share similar clinical, radiographic, and
histologic features. The incidences as well as more com-
mon sites of presentation, and age distribution are impor-
tant clues when formulating an initial clinical diagnosis (4,
5). Correct diagnosis of odontogenic cysts is essential since
some of these lesions are known to have aggressive behavior
and a tendency to recur after treatment. Clinical misdiag-
nosis is possible as both clinical presentation and radiolog-
ical signs are analogous for many of these cysts (6). There-
fore, all surgically removed tissue should be submitted for
histological examination.
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postupno opadanje od cetvrtog desetljeca pa dalje (4,6-9).
Najces¢a lokalizacija je u maksili, posebice u prednjoj regi-
ji, a slijedi mandibularno molarno podrugje (4,6). Buduéi da
je OC medu glavnim uzrocima destrukcije ¢eljusti, iznimno
je vazno $to prije dijagnosticirati ga kako bi se smanjio opseg
kirurskog zahvata (6).

U opisanom slucaja restaurirali smo kostani defekt nakon
enukleacije radikularne ciste koriste¢i se vodenom regenera-
cijom kosti (GBR-om) s imedijatnim postavljanjem implan-
tata u postekstrakcijsku alveolu prvog premolara i u podrucje
prvog molara. Kirurski zahvat obavljen je u Zavodu za oral-
nu kirurgiju Stomatoloskog fakulteta u Zagrebu.

Opis slucaja

Pacijentica je bila 50-godisnja Zena s odontogenom ci-
stom na prvom premolaru u desnom dijelu maksile i s resor-
pcijom korjenova drugog molara uzrokovanom impaktiranim
umnjakom. Anamnesticki podaci nisu pokazivali relevantnu
povezanost s OC-om. Zahvat je planiran nakon informira-
nog pristanka. Pregledom rendgenske snimke posumnjalo se
na radikularnu cistu povezanu s prvim maksilarnim premo-
larom (Slika 1.) i na parcijalnu resorpciju korjenova drugoga
maksilarnog molara uzrokovanu impaktiranim umnjakom
(Slika 2.). Prije zahvata pacijentica se lijecila antibioticima.
Nakon toga joj je pod lokalnom anestezijom izvaden prvi
maksilarni premolar i drugi molar s resorbiranim korjeno-
vima. Nakon odizanja mukoperiostalnog reznja enukleirali
smo cistu (Slika 3.) i imedijatno postavili implantat (Slika
4.). Preostali kostani defekt napunili smo ksenogenim ko-
stanim nadomjestkom (Bio-Oss, Geistlich, Njemacka) (Sli-
ka 5.), te ga prekrili bioresorbirajuéom kolagenom membra-
nom (Bio-Gide®, Geistlich, Njemacka). Zatim smo kirurski
izvadili impaktirani umnjak (Slika 6.). Rezultat je bio stabi-
lan cilindri¢ni implantat 3 x 11 milimetara hrapave povrsi-
ne (Ankylos Implant System, Friadent-Dentsply, SAD-Nje-
macka) imedijatno postavljen u alveolu ekstrahiranog prvog
x 11 milimetara s hrapavom povr$inom (Ankylos Implant
System, Friadent-Dentsply, SAD-Njemacka) u podrugje pr-
voga desnog maksilarnog molara (Slika 7.). Kirurska $ablona
nije upotrijebljena.

Patohistoloska analiza enukleiranog sadrzaja potvrdila je
dijagnozu radikularne odontogene ciste.

Tijekom noSenja privremene parcijalne proteze nije bi-
lo nikakvih ve¢ih klinickih ili subjektivnih problema. Na-
kon Sest mjeseci cijeljenja, uredajem za analizu rezonantne
frekvencije procijenili smo osteointegraciju postavljenih im-
plantata (Osstell, Osstell AB, Goteborg, Svedska). Srednja
vrijednost kvocijenta stabilnosti implantata (ISQ) za prvi
premolar bila je 74, a za prvi molar 78. Osim toga implantati
su iskoriSteni kao sidri$ta metal-keramickog mosta (Slika 8.).
U Sest mjeseci klinickog promatranja, nakon konaéne fiksno-

Implantation after cyst removal

Radicular cyst is the most common type of all odonto-
genic cysts and a fairly easily diagnosed entity with approxi-
mately equal sex distribution (4, 6). There is a sharp increase
in their incidence until the third decade and then a grad-
ual decline from the fourth decade onwards (4, 6-9). The
most common localization of the radicular cysts is the maxil-
la, mainly in the anterior region, followed by the mandibular
molar region (4, 6). Since OCs are one of the main causes of
jaw destruction, it is necessary to detect these lesions as early
as possible to minimize any necessary surgery (6).

A case of bone defect restoration after a radicular cyst
enucleation using guided bone regeneration (GBR) proce-
dure with immediate implant placements in the first premo-
lar post-extraction alveolus and in the first molar region is
presented. The surgical procedure was carried out at the De-
partment of Oral Surgery, School of Dental Medicine, Za-
greb, Croatia.

Case report

The patient was a 50-year old female with an odontogen-
ic cyst of the first premolar in the right maxilla and a second
molar root resorption caused by an impacted third molar.
The patient’s medical history was unrelated to the OC. Treat-
ment planning followed after the patient signed the written
informed consent. A dental radiograph revealed a suspected
radicular cyst lesion associated with the first maxillary pre-
molar (Figure 1), and partially resorbed roots of the second
maxillary molar caused by an impacted maxillary third mo-
lar (Figure 2). Systemic prophylactic antibiotics were admin-
istered preoperatively. Patient had undergone local anesthe-
sia and the extractions of the maxillary first premolar and
second molar with partially resorbed roots were carried out.
Enucleation of the cyst was performed after a full-thickness
periosteal flap creation (Figure 3) and an immediate implant
was inserted (Figure 4). The remaining bone defect was filled
with a xenogenic bone substitute (Bio-Oss, Geistlich, Germa-
ny) (Figure 5). The filled bone defect was covered by a biore-
sorbable collagen membrane (Bio-Gide®, Geistlich, Germa-
ny) and a surgical extraction of the impacted maxillary third
molar was performed (Figure 6). We placed a stable, 3.5 x 11
mm cylindrical, roughened-surface (Ankylos Implant Sys-
tem, Friadent-Dentsply, USA-Germany) implant immedi-
ately in the alveolus of the extracted first premolar. We also
placed a 3.5 x 11 mm cylindrical, roughened-surface (Anky-
los Implant System, Friadent-Dentsply, USA-Germany) im-
plant in the area of the right first maxillary molar (Figure 7).
No surgical guide was used during implant placement.

A histopathological analysis was performed on the enucleat-
ed specimen which confirmed the diagnosis of a radicular OC.

No significant clinical or subjective problems were noted
during the interim partial denture wearing period. After a heal-
ing period of 6 months, osseointegration of the inserted dental
implants was assessed by a resonance frequency device (Osstell,
Osstell AB, Géteborg, Sweden). Implant stability quotient
(ISQ) mean scores for the first premolar and first molar im-
plants were 74 and 78, respectively. The implants were further
used as a base for a fixed partial denture (Figure 8). The pa-
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Slika 1. Retroalveolarna rendegenska snimka sa suspektnom lezijom nalik na radikularnu cistu povezanu s prvim maksilarnim premolarom
Figure 1 Dental radiograph revealing a suspected radicular cyst lesion associated with the first maxillary premolar
Slika 2. Retroalveolarna rendgenska snimka s parcijalno resorbiranim korijenovima drugog maksilarnog molara zbog impaktiranog

maksilarnog umnjaka

Figure 2 Dental radiograph showing partially resorbed roots of the second maxillary molar caused by an impacted maxillary third molar

Slika 3. Enukleacija ciste nakon odizanja mukoperiostalnog reznja
Figure 3 Cyst enucleation after a full-thickness flap elevation

Slika 4. Imedijatno postavljanje implantata

Figure 4 Immediate implant placement

Slika 5. Kostani defekt ispunjen ksenogenim kostanim nadomjestkom

Figure 5 Bone defect filled with xenogenic bone substitute

Slika 6. Kirursko uklanjanje impaktiranog umnjaka

Figure 6 urgical extraction of the impacted maxillary third molar
Slika 7. Postoperativni ortopantomogram

Figure 7 Postoperative panoramic radiograph

Slika 8. Konacni fiksnoproteticki nadomjestak, metalkeramicki most
Figure 8 Final fixed partial denture

Slika 9. Postoperativni ortopantomogram s funkcionalno opterec¢enim implantatima
Figure 9 Postoperative panoramic radiograph showing functionally loaded implants

proteticke rehabilitacije i funkcionalnog optereéenja postav-
ljenih implantata, nije bilo nikakvih klinickih ili radioloskih
komplikacija (Slika 9.).

Rasprava

Ekstrakcija zuba i zamjena imedijatnim dentalnim implan-
tatom prikladno su rjesenje za zube s patoloskim promjenama
kao $to su karijes, frakture te kroni¢ne apikalne lezije koje se ne
poboljsavaju nakon konvencionalnog pristupa. Kontraindika-
cija za takve zahvate jest akutni periapikalni upalni proces (10-

tient exhibited neither clinical nor radiological complications
throughout the following 6-month period of clinical monitor-
ing after the final prosthodontic rehabilitation and functional
loading of the inserted implants (Figure 9).

Discussion

The tooth extraction and replacement with immediate den-
tal implants present a suitable treatment option for teeth with
pathology such as caries or fractures, as well as for teeth with
chronic apical lesions that are not likely to improve after con-
ventional treatment. An absolute contraindication for this treat-



Brozovic et al.

14). U tom slucaju prisutna je kroni¢na apikalna lezija, odon-
togena cista te se ne preporucuje imedijatna implantacija.

U istrazivanju Jonesa i suradnika (6) kao OC dijagno-
sticirano je 12,8 posto uzoraka — od toga su 52,3 posto bi-
le radikularne ciste koje uglavnom zahvacaju gornju celjust.
Pechalova i njezini kolege (15) potvrdili su 603 (97,2%)
odontogene ciste, a pregledali su 621. Manjunatha i njegov
tim (16) opisali su rijedak slucaj dentinogene ciste upalnog
podrijetla (IDC-a) u lijevoj mandibularnoj kaninoj regiji i
njezino lijec¢enje enukleacijom te vadenje toga zuba. Bataineh
i suradnici (17) u svojem su istrazivanju zakljucili da su me-
du ostalim odontogenim cistama najbrojnije bile one radiku-
larne (41,7%). U nasem je slucaju OC desnog dijela maksile
dijagnosticirana i enukleirana, sto je rezultiralo kostanim de-
fektom. Kompjutorizirana aksijalna tomografija (CAT) nije
bila obavljena jer se dovoljnom smatrala intraoralna retroal-
veolarna snimka. No, dijagnostika poput kompjutorizirane
aksijalne tomografije i magnetske rezonancije (MRI-a) mo-
Ze razjasniti neobi¢ne nalaze i ponekad je potrebna kako bi
se dobila kona¢na dijagnoza (18). Kao posljedica enukleaci-
je ciste ostao je volumni defeke kosti te je zato bio indiciran
GBR. Postavili smo imedijatni implantat u ko$tani defekt
prije toga napunjen ksenogenim kostanim nadomjestkom i
prekriven bioresorbiraju¢om kolagenskom membranom. Ta-
kvo viSestruko rjesavanje problema tijekom jednog posjeta
smanjuje broj kirurskih postupaka (19). Berglundh i kolege
(20) uodili su da kostani defekti ispunjeni ksenogenom ko-
sti nestaju tri do sedam mjeseci nakon cijeljenja te da se kse-
nogene cestice okruze i dijelom zamijene lamelarnom kosti
paralelnih vlakana. No, Galzignato i njegov tim (21) opisali
su slucaj apikalne migracije dentalnog implantata u supljinu
rezidualne ciste maksile nakon $to je kost bila ispunjena. U
nasem slucaju je, nakon ispunjenja ksenogenom kosti, cije-
ljenje bilo normalno. Krhen i suradnici (22) uocili su znatnu
razliku u ISQ-vrijednostima kad su u pitanju spolovi i $iri-
ne implantata. U studiji Bhole i njegovih kolega (23) imedi-
jatni implantati prezivljavali su u 94 do 100 posto slucajeva
tijekom razdoblja cijeljenja od tri mjeseca do sedam godina.
Wagenberg i suradnici (24) istaknuli su da implantati imedi-
jatno postavljeni u pazljivo odabrane postekstrakeijske alveo-
le, imaju visoke stope prezivljenja ako ih se usporedi s onima
postavljenima u zacijeljena podrugja. Casado i njegovi kole-
ge (25) izvijestili su o neuspjehu nakon postavljanja imedijat-
nog implantata u postekstrakcijsku alveolu zuba s periapikal-
nom lezijom jer se stvorila cista u nazopalatinalnom kanalu.
U nasem se slu¢aju imedijatni implantat postavljen u kostani
defekt ispunjen ksenogenim kostanim nadomjestkom ade-
kvatno osteointegrirao nakon Sest mjeseci isto kao i implan-
tat postavljen u netaknutu kost.

Zakljucak

U slozenim terapijama vrlo su vazni pravilna dijagnoza
i odgovarajuce planiranje zahvata. U opisanom slucaju de-
monstrirano je visestruko rjesavanje problema tijekom jed-
nog posjeta. Istodobno vodena regeneracija kosti nakon
enukleacije odontogene ciste i imedijatna implantacija te ki-
rursko uklanjanje umnjaka, znatno su smanjili broj potreb-
nih kirurskih zahvata i dali zadovoljavajuée rezultate.

Implantation after cyst removal

ment is a presence of an acute periapical inflammatory process
(10-14). This case involves a chronic apical lesion, an odonto-
genic cyst, where an immediate implantation is recommended.

In a study by Jones et al. (6), 12.8% of the specimens an-
alyzed were diagnosed as OC, 52.3% of which were radicular
cysts mainly affecting the upper jaw. Pechalova et al. (15) di-
agnosed 603 (97.2%) odontogenic cysts out of 621 jaw cysts
studied. Manjunatha et al. (16) reported a rare case of an in-
flammatory dentigerous cyst (IDC) in the left mandibular ca-
nine region treated by enucleation of the cyst along with the
tooth associated. Bataineh et al. (17) reported radicular cysts
as the most common type (41.7%) among other odontogenic
cysts. In the present case an OC in the right maxilla was diag-
nosed and enucleated, leaving a bone defect behind. Comput-
erized axial tomography scans were not taken since the ret-
roalveolar dental radiograph was considered to be sufficient.
Nevertheless, diagnostic procedures such as computerized axi-
al tomography (CAT) scans and magnetic resonance imaging
(MRI) can reveal unusual findings and are sometimes needed
in order to make the final diagnosis (18). As a consequence of
the cyst enucleation, a volume deficiency in the residual ridge
was present and GBR was indicated. An immediate implant
was placed into the bony defect previously filled with xeno-
genic bone substitute and covered by a bioresorbable collagen
membrane. Such multiple problem solving in a single visit low-
ers the number of future surgical procedures (19). Berglundh
et al. (20) reported that the bony defects filled with xenogenic
bone were eliminated after 3 to 7 months of healing and that
the graft particles became surrounded and partially substituted
by parallel fibered and lamellar bone. However, Galzignato et
al. (21) reported an apical migration of a dental implant into a
residual cyst cavity in the maxilla after bone grafting. The pres-
ent case showed normal healing after the xenogenic bone filling.
Implant stability was assessed by RFA 6 months after surgery
and proven adequate. Krhen et al. (22) reported a significant
difference of ISQ values regarding gender and implant widths.
In a study by Bhola et al. (23), immediate implant placement
showed survival rates of 94 to 100% during the healing peri-
od of 3 months to 7 years. Wagenberg et al. (24) showed that
dental implants placed immediately into carefully selected ex-
traction sockets had high survival rates in comparison with im-
plants placed in healed sites. Casado et al. (25) reported failure
after the placement of an immediate implant in the extraction
socket of a tooth with a periapical lesion due to nasopalatine
duct cyst development associated with the implant. In the pres-
ent case, it was noted that the immediate implant placed into
the bony defect filled with xenogenic bone substitute showed
an adequate osseointegration after a 6-month period as well as
the implant placed into the intact bone.

Conclusion

Proper nosology and correct treatment strategy are essen-
tial in a complex therapy. The presented case demonstrated
multiple problem solving in a single visit. Guided bone re-
generation after odontogenic cyst enucleation, followed by
immediate implantations and a surgical removal of a wisdom
tooth in a single visit drastically lowered the number of sur-
gical procedures and led to a satisfactory result.
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Abstract

The purpose of this case report is to present a bone defect restoration after radicular cyst enucle-
ation using guided bone regeneration procedure with immediate implant insertions. The patient
was a 50-year old female with an odontogenic cyst of the first premolar in the right maxilla and a
second molar root resorption caused by an impacted third molar. The surgical procedure involved
a cyst enucleation followed by guided bone regeneration, immediate implantations, and surgi-
cal removal of the impacted third molar. The patient was supplied with an interim partial denture
during the osseointegration period. Six months after surgical treatment, the implant stability was
assessed by resonance frequency analysis. Mean scores for the first premolar and first molar im-
plants were 74 and 78, respectively. Both implants were monitored clinically and radiographically
during the following 6-month period. Implant stability was considered adequate. Neither clinical
nor radiological complications were present throughout the postoperative 6-month period. The
implants were used to support a fixed partial denture. Immediate implantations after odontogenic
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cyst enucleation minimized the number of surgical procedures and led to a satisfactory result.
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