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Abstract
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Objectives: Numerous indices have been used to grade the severity of gingival overgrowth which led
to suspicion regarding the results concerning its prevalence and pathogenicity. The aim of this study
was to assess the concordance of three different gingival overgrowth indices, which were used wide-
ly in previous studies, and check their reliability and reproducibility. Material and Methods: A total of
30 full-mouth plaster casts and 90 intra-oral photographs collected from 30 patients diagnosed with
gingival overgrowth were included in our study. Three trained examiners performed measurements
twice on plaster casts using gingival hyperplasia index (A index) and hyperplastic index (B index). In-
traoral photographs were assessed also twice using (C index). Results: Concordance of intra-exam-
iner and inter-examiner reliability of the recorded measurements was carried out for each index us-
ing weighted kappa (K), with a confidence interval of 95%. The A index revealed intra-examiner total
kappa values between 0.724-0.876 for horizontal measurement and 0.512-0.823 for vertical mea-
surement, and inter-examiner total kappa values between 0.255-0.626 horizontally and 0.235-0.279
vertically. The B index presented intra-examiner total kappa values between 0.587-0.868 horizontal-
ly and 0.653-0.855 vertically; and inter-examiner total kappa values between 0.393-0.595 and 0.372-
0.635 for horizontal and vertical measurements, respectively. The C index achieved the highest intra-
examiner concordance with total kappa values between 0.758-0.855 and inter-examiner total kappa
values between 0.716-0.804. Conclusions: The C index evaluated through intraoral photographs is
considered the most reliable and applicable method to be utilized. The C index is suggested to be
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used in large scale populations with its definite detailed criteria.
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Introduction

The term gingival overgrowth (GO) refers to gingival
intensification and proliferation which depict a prevailing
character of the diseased gingival tissues. It is characterized
by an alteration in gingival morphology that is accompanied
with diverse etiologic factors and pathologic changes. Be-
sides, it refers to the horizontal and vertical enlargements of
the gingival tissues in both bucco-lingual and gingivo-inci-
sal directions, respectively (1). The types of GO are classified
as inflammatory, drug-induced, idiopathic, enlargements as-
sociated with systemic diseases or conditions and neoplastic
enlargements (2). Drug-induced GO is a frequent side effect
associated with three major drug groups: anticonvulsants,
calcium channel blockers, and immunosuppressants (3). The
prevalence of drug-induced GO shows variations among
drugs ranging from 6% to 15% for nifedipine, about 50%
for phenytoin, and between 25% and 39.4% in adult patients
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Uvod
Pod pojmom hiperplazija gingive (HG) podrazumijeva

se intenziviranje i proliferacija desni koja se manifestira pre-
dominacijom zahvacenoga gingivnog tkiva. Karakterizira je
promjena morfologije gingive koja je praena razlicitim eti-
oloskim ¢imbenicima i patoloskim promjenama, a odnosi se
na horizontalno i vertikalno pove¢anje gingivnoga tkiva u
bukalno-lingvalnom i gingivo-incizalnom smjeru (1). Vrste
hiperplazije gingive klasificiraju se kao upalna, izazvana lije-
kovima, idiopatska, povezana sa sistemskim bolestima ili sta-
njima i neoplasti¢na hiperplazija (2). HG prouzrocen lijeko-
vima Cesta je nuspojava povezana s trima glavnim skupinama
lijekova: antikonvulzivima, blokatorima kalcijevih kanala i
imunosupresivima (3). Prevalencija HG-a izazvanog lijeko-
vima pokazuje varijacije medu lijekovima u rasponu od 6 %
do 15 % za nifedipin, oko 50 % za fenitoin i izmedu 25 % i
39,4 % kod odraslih bolesnika i >70 % kod djece kad je rije¢
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and >70% in children for cyclosporine A (4, 5). Interestingly,
Gaspar et al. (6) showed a 5% prevalence of GO in patients
who had undergone renal transplantation where one of the
sample group was under cyclosporine A, valproic acid, and
clonazepam treatment. The wide variation in the reported
prevalence of this side effect was thought to be due to differ-
ences in the criteria used to assess it (7).

So far, several indices have been developed using a wide
variety of methods to determine the severity of enlarged gin-
giva. The starting point of GO associated indices was to eval-
uate the severity and prevalence of drug-induced GO in the
society, particularly. Nevertheless, these indices have also
been used in some clinical studies evaluating patients with
GO related to different etiologies other than drugs. For ex-
ample, Miranda et al. (1) analyzed reliability of the verti-
cal component of gingival hyperplasia index (8) in subjects
who had worn orthodontic brackets and were diagnosed
with chronic inflammatory GO due to the accumulation of
microbial dental plaque while it was originally implemented
with drug-induced GO patients due to side effects of phe-
nytoin and sodium valproate. In order to illustrate this point
more thoroughly, it is quite important to recognize that one
of the clinical obstacles is to discriminate between alterations
of soft tissues related to medicines, and those related to the
inflammatory process changes in the connective tissue (9).

By doing a backward reference search, we found 24 GO
indices. These indices depend on different means such as in-
tra-oral examination, plaster casts, intra-oral photographs,
and microscopes. Moreover, some of these GO indices were
modified versions of previously described indices where fur-
ther details were added to each specific grade of the original
described criteria or the numerical order of the index was ei-
ther increased or decreased.

In 1939, Kimball (10) was the first author to describe
GO as an adverse effect to sodium diphenylhydantoin in ep-
ileptic patients. He created an index which is consisted of 4
grades initiating from “normal grade” as no signs of GO to
“three plus grade” as severe GO. Since then, many indices
have been proposed for intra-oral evaluation of GO using
descriptive scales such as mild, moderate, and severe to de-
scribe various degrees of gingival tissues expansion. In 1942,
Harris and Ewalt (11) classified the changes occurring in the
gingiva into five grades as it was described by Leon J. Rob-
inson in 1942 (12). Nery et al. (13) used similar index to the
one described by Harris and Ewalt (11) for normal dentate
patients with some additions regarding the distribution of
the enlargement. In 2002, Prasad et al. (14) modified the in-
dex described by Harris and Ewalt (11) in such a manner that
there were six grades instead of five by adding a final level of
GO which depicts the situation of interference with func-
tion. Another objective scale was described by Aas (15) which
divides the quadrants into sextants and graded GO accord-
ing to the distortion of the papilla and the volume of enlarge-
ment on the anatomic crowns. Simultaneously, depending
on the amount of encroachment, other methods that mea-
sure the vertical growth of the gingival tissues after dividing
each crown into three thirds, were used by Angelopoulos and

Goaz (16) and Conard et al. (17).
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o ciklosporinu A (4, 5). Zanimljivo je da su Gaspar i surad-
nici (6) pokazali 5-postotnu prevalenciju hiperplazije gingive
kod pacijenata koji su bili podvrgnuti transplantaciji bubrega
gdje je jedan iz uzorkovane skupine bio pod terapijom ciklos-
porinom A, valproi¢nom kiselinom i klonazepamom. Sma-
tralo se da je velika varijacija u prijavljenoj prevalenciji te da
su nuspojave posljedica razlika u kriterijima koji se koriste za
njezinu procjenu (7).

Dosad je razvijeno nekoliko indeksa koriStenjem $iroko-
ga spektra metoda za odredivanje stupnja hiperplazije gingi-
ve. Polazna to¢ka bila je procjena stupnja i prevalencije HG-a
prouzroc¢enog lijekovima. Unato¢ tomu, ti su indeksi tako-
der koristeni u nekim klini¢kim istrazivanjima u kojima su
se procjenjivali pacijenti s HG-om povezanim s razlicitim
etiologijama, osim lijekova. Na primjer, Miranda i suradnici
(1) analizirali su pouzdanost vertikalne komponente indek-
sa gingivne hiperplazije (8) kod ispitanika koji su nosili orto-
dontske bravice i dijagnosticiran im je kroni¢ni upalni HG
zbog nakupljanja mikrobnoga zubnog plaka, a izvorno je pri-
mijenjen kod pacijenata s HG-om izazvanim lijekovima zbog
nuspojava fenitoina i natrijeva valproata. Za ilustraciju te to¢-
ke vrlo je vazno prepoznati da je jedna od klinickih prepre-
ka razlikovati promjene mekih tkiva uzrokovane lijekovima
i one povezane s promjenama zbog upalnog procesa u veziv-
nom tkivu (9).

Pretrazivanjem literature uspjeli smo pronadi 24 indeksa
gingivne hiperplazije. Ti indeksi ovise o razlic¢itim sredstvi-
ma kao $to su intraoralni pregled, sadreni modeli, intraoral-
ne fotografije i mikroskopi. Stovise, neki su bili modificirane
verzije prethodno opisanih indeksa gdje su dodatne pojedi-
nosti dodane svakoj specifi¢noj ocjeni izvorno opisanog kri-
terija ili je broj¢ani poredak indeksa povecan ili smanjen.

Godine 1939. Kimball (10) je bio prvi autor koji je opi-
sao HG kao nuspojavu natrijeva difenilhidantoina kod paci-
jenata s epilepsijom. Razvio je indeks koji se sastoji od ¢etiri-
ju stupnjeva — pocinje s ,normalnim stupnjem” bez znakova
HG-a, sve do ,razreda tri plus” kao teskog HG-a. Od tada su
predlozeni mnogi indeksi za intraoralnu procjenu HG-a ko-
ristenjem deskriptivnih ljestvica kao $to su blaga, umjerena i
teska za opisivanje razlicitih stupnjeva rasta gingivnoga tki-
va. Godine 1942. Harris i Ewalt (11) klasificirali su promjene
na gingivi u pet stupnjeva kako je to opisao Leon J. Robinson
1942. (12). Nery i suradnici (13) upotrijebili su indeks slican
onomu koji su opisali Harris i Ewalt (11) za normalne ozu-
bljene pacijente s nekim dodatcima, ovisno o distribuciji hi-
perplazije. Godine 2002. Prasad i suradnici (14) modificirali
su indeks koji su opisali Harris i Ewalt (11) na Sest stupnjeva
umjesto dotadasnjih pet, dodajuéi kona¢nu razinu HG-a ko-
ja opisuje situaciju kada je funkcija ometana. Jos jednu objek-
tivnu ljestvicu opisao je Aas (15) koji kvadrante dijeli na sek-
stante i HG procjenjuje prema distorziji papile i volumenu
hiperplazije na anatomskim krunama. Paralelno su Angelo-
poulos i Goaz (16) te Conard i suradnici upotrijebili druge
metode kojima se mijeri vertikalni rast gingivnoga tkiva na-
kon podjele svake krune na tri treéine (17).

U razlicitim istrazivanjima upotrebljavali su se sadreni
modeli kao alternativni nacin procjene HG-a. Godine 1985.
Seymour i suradnici (8) predstavili su indeks koji je ukljuci-
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Plaster casts have been employed in different studies as
an alternative mean to assess GO. In 1985, Seymour et al.
(8) presented an index that included a record of both hori-
zontal and vertical dimensions of GO on plaster casts, focus-
ing on the anterior teeth in particular. Two scores (gingival
thickening and gingival encroachment) were measured sepa-
rately, and then were combined to give a hyperplasia score for
each gingival unit buccally and lingually. The advantage of
combining both horizontal and vertical components of GO
was extending the 2-dimensional assessment into a 3-dimen-
sional one. In 1993, King et al. (18) developed a practical as-
sessment of the vertical component of GO that was used in
previous studies (15, 19, 20). King et al. (18) used a specific
textual criteria to assess the vertical component of GO with-
out the dependency on unclear figure describing the division
criteria of the clinical crown concealed by enlarged gingival
tissues as described by Seymour et al. (8).

Histological findings have also been used to evaluate GO.
An index was defined by Kitamura et al. (21) who applied a
stereoscopic dissecting microscope to study GO developed in
experimental animals. Barak et al. (22) reported the histopath-
ologic findings in gingival tissue biopsies taken from cardiac
patients under the treatment of nifedipine. However, surgical
intervention for the purpose of measuring GO solely is techni-
cally difficult and/or impractical, and even impossible.

Intra-oral photographs have been inserted into the field
of methodologies to measure GO. In 1989, Heijl and Sun-
din (23) created an index to compare the size of gingival tis-
sues between different time points in which gingival changes
on the mesial, buccal, and distal surfaces for each tooth were
evaluated. While O’Valle et al. (24) developed an approach
to assess the degree of GO using a quantitative method with
digital image analysis based on the criteria set by Angelopou-
los and Goaz (16) , Ellis et al. (9) identified a photographic
technique to quantify GO using a modified version of the
vertical component described by Seymour et al. (8).

So far, a wide range of GO index systems using different
methodologies have been defined. However, there is no gold
standard index yet for measuring GO. As any clinical situa-
tion, the diagnosis, treatment and even prevention from re-
currence are only achieved when the clinician is able to real-
ize the degree of the lesion as well as the relation of its extent
and severity with the etiopathogenesis. The perfect method-
ology to assess GO can be achieved using an appropriate and
reproducible index (1) The appropriate index should be non-
invasive, technically easy to perform, thus enabling the cli-
nician to indicate the severity of this clinical phenomenon,
as well as assisting the clinician in deciding whether surgi-
cal excision of GO is necessary or not. Therefore, the objec-
tive of this study was to investigate the concordance of three
GO indices which were chosen after a comprehensive search
that has been employed regarding the most commonly used
indices through the history of this clinical manifestation.
Also, their dependency on different techniques and means
was considered, and their reliability and reproducibility were
compared to select an appropriate GO index that can be de-
pendable and easily used by clinicians, dental students and
researchers in scanning wide/small populations without the

Gingival Overgrowth Indices .

vao zapis horizontalnih i vertikalnih dimenzija HG-a na sa-
drenim modelima, s posebnim naglaskom na prednje zube.
Dvije ocjene (zadebljanje gingive i prerastanje gingive) mjere-
ne su odvojeno, a zatim su kombinirane da bi se dobila ocjena
hiperplazije za svaku gingivnu jedinicu bukalno i lingvalno.
Prednost kombiniranja horizontalne i vertikalne komponen-
te HG-a bila je prosirenje dvodimenzionalne procjene na tro-
dimenzionalnu. Godine 1993. King i suradnici (18) predlo-
zili su prakti¢nu procjenu vertikalne komponente HG-a koja
je koriStena u prethodnim istrazivanjima (15, 19, 20). King i
njegovi kolege (18) upotrijebili su specificne tekstualne krite-
rije za procjenu vertikalne komponente HG-a, bez ovisnosti
o nejasnoj slici koja opisuje kriterije podjele klinicke krune
skrivene hiperplasti¢nim gingivnim tkivom kako su opisali
Seymour i suradnici (8).

Histoloski nalazi takoder su koristeni za procjenu HG-
a. Indeks su definirali Kitamura i suradnici (21) koji su upo-
trijebili stereoskopski disekcijski mikroskop za proucavanje
HG-a razvijenog na pokusnim Zzivotinjama. Barak i suradni-
ci (22) izvijestili su o patohistoloskim nalazima u biopsijama
gingivnoga tkiva uzetih od sr¢anih bolesnika koji su bili lije-
¢eni nifedipinom. No kirurska intervencija isklju¢ivo u svr-
hu mjerenja HG-a tehnicki je teska i/ili neprakti¢na, pa ¢ak
i nemoguca.

Intraoralne fotografije takoder su uvr$tene medu meto-
dologije za mjerenje HG-a. Godine 1989. Heijl i Sundin (23)
izradili su indeks za usporedbu veli¢ine gingivnoga tkiva iz-
medu razli¢itih vremenskih to¢aka u kojima su procijenjene
promjene gingive na mezijalnoj, bukalnoj i distalnoj povrsini
za svaki zub. Dok su O’Valle i suradnici (24) razvili pristup
za procjenu stupnja HG-a koristenjem kvantitativne metode
s analizom digitalnih fotografija na temelju kriterija koje su
postavili Angelopoulos i Goaz (16), Ellis i suradnici (9) iden-
tificirali su fotografsku tehniku za kvantificiranje HG-a kori-
steci se modificiranom verzijom vertikalne komponente koju
su opisali Seymour i suradnici (8).

Dosad je definiran Sirok raspon sustava indeksa gingivne
hiperplazije koji se primjenjuje u razlicitim metodologijama.
Medutim, jo$ ne postoji indeks zlatnog standarda za mjere-
nje HG-a. Kao i u svakoj klinickoj situaciji, dijagnoza, lijece-
nje, pa ¢ak i prevencija recidiva, postizu se samo kada je kli-
nicar u stanju shvatiti stupanj lezije te odnos njezina opsega i
tezine s etiopatogenezom. Savrsena metodologija za procjenu
HG-a moguca je uz pomo¢ ispravnoga i ponovljivog indeksa
(1). Odgovarajuci indeks trebao bi biti neinvazivan i tehnic-
ki jednostavan za primjenu, sto klini¢aru omogucuje da upo-
zori na tezinu toga klinickog fenomena te mu pomaze u do-
nosenju odluke je li kirurska ekscizija potrebna ili nije. Zato
je cilj ovog istrazivanja bio analizirati podudarnost triju in-
deksa HG-a koji su odabrani nakon opseine pretrage najce-
$¢e koristenih indeksa kroz povijest te klinicke manifestaci-
je, a takoder uzimajudi u obzir njihovu ovisnost o razlicitim
tehnikama i sredstvima, te usporediti njihovu pouzdanost i
ponovljivost kako bi se odabrao pravilan indeks koji klini¢a-
ri, studenti stomatologije i istraZiva¢i mogu pouzdano pri-
mjenjivati i u ve¢im i u manjim populacijama bez potrebe za
digitalnim tehnikama koje bi u odredenim slu¢ajevima mo-
gle biti skupe.
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need of interfering with digital techniques that might be ex-
pensive in certain situations.

Material and methods

The study protocol was approved by the Ethics Com-
mittee of Clinical Research, Faculty of Dentistry, Marma-
ra University on 06/06/2017, and number 2017-113. Written
informed consent forms were obtained from the participants
and legal guardians/parents of the children. Plaster casts and
intra-oral photographs of patients referred to the Periodon-
tology Clinics, Faculty of Dentistry, Marmara University
with GO due to inflammatory, drug-induced, pubertal or
hereditary factors were analyzed.

A total of 30 patients agreed to participate in the study
voluntarily. The mean age of the study population was a
44.47+17.14 year ranging from 13 to 70 years. According to
gender, 50% of the participants were females (n=15; mean
age 44.46£17.70 years) and remaining 50% were males
(n=15; mean age 43.80+16.57 years). The majority of patients
presented drug-induced GO (n=18, 60%), followed by 9 pa-
tients with inflammatory GO (30%), 2 patients with puber-
tal GO (6.7%), and one patient with hereditary gingival en-
largement (3.3%).

Three GO indices depending on different diagnostic
means and criteria were evaluated in this study. The A index
and B index depend on plaster casts, and the C index counts
on intra-oral photographs. Furthermore, the ability of the
examiners to perform the evaluations through ready diag-
nostic data without being dependent neither on each other
nor on the patient’s intra-oral measurements was also taken
into consideration in the selection of the indices. Since high
levels of sensitivity and specificity are required to determine
the diagnostic accuracy of any given index, an evaluation of
reproducibility needs to be carried out on the same patients
at the same time points (25). In the current study, we decid-
ed to perform repeated measurements on plaster casts and in-
tra-oral photographs only, without any intra-oral readings to
ensure that the intensity of overgrowth remains unchanged.

A total of 30 full-mouth plaster casts and 90 intra-oral
photographs from 30 GO patients (each patient had a full-
mouth plaster casts and 3 intra-oral photographs /right side
— frontal — left side/) were utilized in the study. All diagnos-
tic data met the following inclusion criteria: (a) presence of
at least 12 anterior teeth (between 13 and 23 in the max-
illa, and between 33 and 43 in the mandible), (b) plaster
casts without any distortions, (c) high quality intra-oral pho-
tographs without any blurriness or indistinct vision, (d) con-
sent to participate in the study. The full-mouth plaster casts
were used to assess GO in both A and B indices, while intra-
oral photographs were used in the C index.

Gingival overgrowth indices

Three indices have been applied exactly as they were de-
scribed originally without modifying the scales or inserting
any adjustments. Three trained examiners (ASA, LK, and
HOO) measured the degree of GO on plaster casts using
two different indices (A index and B index), and on intra-
oral photographs using (C index), twice for each index. In

Indeksi hiperplazije gingive

Materijal i metode

Protokol istrazivanja odobrilo je 6. lipnja 2017. Eticko
povjerenstvo za klinicka istrazivanja Stomatoloskog fakulteta
Sveucilista Marmara pod brojem 2017-113. Obrasci pisanoga
informiranog pristanka prikupljeni su od sudionika i zakon-
skih skrbnika/roditelja djece. Analizirani su sadreni modeli i
intraoralne fotografije pacijenata upuéenih u Kliniku za pa-
rodontologiju Stomatoloskog fakulteta Sveucilista Marmara
s HG-om zbog upalnih, lijekovima izazvanih, pubertetskih
ili genetskih ¢imbenika.

Ukupno 30 pacijenata dobrovoljno je pristalo sudjelova-
ti u istrazivanju. Prosje¢na dob ispitivane populacije bila je
44,47 + 17,14 godina, u rasponu od 13 do 70 godina. Pre-
ma spolu 50 % sudionika bile su Zene (n = 15; prosje¢na dob
44,46 + 17,70 godina), a preostalih 50 % bili su muskarci (n
= 15; prosjecna dob 43,80 + 16,57 godina). Vecina pacijenata
imala je HG prouzrocen lijekovima (n = 18, 60 %), 9 pacije-
nata oboljelo je zbog upale (30 %), kod 2 pacijenta bio je pu-
bertetski (6,7 %), a kod jednoga genetski (3,3 %).

U ovom istrazivanju procijenjena su tri indeksa gingiv-
ne hiperplazije koja ovise o razli¢itim dijagnostickim sredstvi-
ma i kriterijima. Indeks A i indeks B temelje se na sadrenim
modelima, a indeks C na intraoralnim fotografijama. Nada-
lje, sposobnost ispitivaca da provedu evaluacije na temelju go-
tovih dijagnostickih podataka, a da ne ovise jedni o drugima
ili o pacijentovim intraoralnim mjerenjima, takoder je uzeta
u obzir pri odabiru indeksa. Budu¢i da je potrebna visoka ra-
zina osjetljivosti i specifi¢nosti za odredivanje dijagnosticke
vrijednosti bilo kojega navedenog indeksa, procjena ponov-
ljivosti mora se provesti na istim pacijentima u istim vremen-
skim tockama (25). U ovom istrazivanju odlucili smo obaviti
ponovljena mjerenja samo na sadrenim modelima i intraoral-
nim fotografijama bez ikakvih intraoralnih o¢itanja kako bi-
smo osigurali da intenzitet hiperplazije ostane nepromijenjen.

U istrazivanju je upotrijebljeno ukupno 30 sadrenih mo-
dela cijelih ¢eljusti i 90 intraoralnih fotografija 30 pacijenata
s HG-om (svaki pacijent imao je sadrene modele ¢eljusti i 3
intraoralne fotografije /desna strana — frontalno — lijeva stra-
na/). Svi dijagnosticki podatci zadovoljavali su sljedece krite-
rije za uklju¢ivanje: (a) najmanje 12 prednjih zuba (izmedu
13 i 23 u gornjoj Celjusti i izmedu 33 i 43 u donjoj ¢eljusti),
(b) sadreni modeli bez ikakvih distorzija, (c) visokokvalitet-
ne intraoralne fotografije bez zamucenja ili nejasnog prikaza
(d) pristanak za udjelovanje u istrazivanju. Za procjenu HG-
a na temelju indeksa A i indeksa B upotrijebljeni su sadreni
modeli cijelih Celjusti, a intraoralne fotografije koristene su

kod indeksa C.

Indeksi hiperplazije gingive

Tri su indeksa primijenjena to¢no onako kako su izvorno
opisani bez modificiranja ljestvica ili bilo kakvih prilagodbi.
Tri educirana ispitivaca (A.S.A., L.K. i H.O.O.) mjerila su
stupanj HG-a na sadrenim modelima s pomo¢u dvaju razli-
¢itih indeksa (indeks A i indeks B) te na intraoralnim foto-
grafijama (indeks C) dva puta za svaki indeks. Drugim rijeci-
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other words, each one of the examiners used each of the in-
dices on each sample twice. It is belief that assessing the in-
dices by three examiners will add up to the credibility of the
results since inter-examiner reliability will be checked three
times in this manner (Examiner 1-2 / Examiner 1-3 / Exam-
iner 2-3). There was an interval of two weeks between the
first and the second measurements.

A index: The first GO index used in this study was devel-
oped by Seymour et al. (8) and termed originally as “Gingi-
val Hyperplasia index” where plaster casts are used to assess
the readings. Maxillary and mandibular anterior segments
were divided into five gingival units for each jaw at both buc-
cal and oral sides. This index enables the clinician to evaluate
both horizontal and vertical components of the overgrown
gingiva (Figure 1). The horizontal component examines the
degree of gingival thickness regarding both labial and lin-
gual aspects as follows: 0 = normal thickness of the papilla; 1
= thickness of the papilla extends from normal up to 2 mm;
2 = thickness of the papilla extends from the normal up to
more than 2 mm (Figure 2). The vertical component of this
index examines the encroachment extent of the gingival tis-
sues onto the adjacent clinical crowns, graded 0, 1, 2 and
3 on both labial and lingual surfaces (Figure 3). The high-
er score was given if there was any discrepancy between en-
croachments on two adjacent surfaces in one gingival unit.
The maximum value of this index obtained by adding the
scores of the horizontal and vertical components was 5.

B index: The second GO index was described by King et
al. (18) and defined originally as “Hyperplastic Index” which
also measures both the horizontal and vertical components
of GO on plaster casts independently. The regions from 13 to
23 and from 33 to 43 on each plaster cast were divided also
into five gingival units for each jaw at both buccal and oral
sides. The horizontal component of B index measures the de-
gree of gingival thickening in the same manner as the hor-
izontal component of A index. The vertical component of
B index focuses on measuring the degree of GO in an api-
co-coronal direction for each gingival unit and is graded by
means of a 4-point interval scale as follows: 0 = normal gingi-
va; 1 = mild GO (blunting of the gingival margin); 2 = mod-
erate GO (less than 2 of crown length is covered); 3 = severe
GO (more than % of crown length is covered) (Figure 4).

C index: The third GO index was developed by Ellis et
al. (9) using intra-oral photographs taken from each patient
(right side — frontal — left side). The photographs of the ante-
rior buccal aspect were taken using Canon EOS 60D camera
at the appropriate speed and 11 F-stop (Tamron Sp 90mm
1:25 lens, Cobra Macro Ring Flash), with the cheeks retract-
ed. The criteria for C index was: 0 = no encroachment of
the papilla onto the clinical crown; 1 = mild encroachment
(blunted appearance of the papilla’s tip; 2 = moderate en-
croachment with lateral spread of interdental papilla on the
buccal surface of the clinical crown (less than % of tooth
width); 3 = marked encroachment (more than % of tooth
width) with loss of normal papilla form (Figure 5). A total of
10 gingival units were scored from the midpoint of the tooth
to the midpoint of the adjacent tooth between 13 to 23, and
33 to 43 on the buccal aspect.

Gingival Overgrowth Indices .

ma, svaki od ispitivaca primijenio je svaki indeks na svakom
uzorku dva puta. Smatralo se da ée, ako indeks procjenjuju
tri ispitivaca, to pridonijeti vjerodostojnosti rezultata jer se
na taj nacin tri puta provjerava pouzdanost izmedu ispitivaca
(ispitivac 1 — 2 / ispitiva¢ 1 — 3 / ispitiva¢ 2 — 3). Izmedu pr-
voga i drugoga mjerenja bio je razmak od dva tjedna.

Indeks A: Prvi indeks gingivne hiperplazije upotrijebljen
u ovom istrazivanju razvili su Seymour i suradnici (8) i izvor-
no nazvan ,indeks gingivalne hiperplazije”, a za procjenu se
koriste sadreni modeli. Maksilarni i mandibularni pred-
nji segmenti podijeljeni su u pet gingivnih jedinica za svaku
¢eljust i na vestibularnoj i na oralnoj strani. Taj indeks kli-
ni¢aru omogucuje procjenu horizontalne i vertikalne kom-
ponente hiperplasti¢ne gingive (slika 1.). Horizontalna kom-
ponenta opisuje debljinu gingive vestibularno i oralno kako
slijedi: 0 = normalna debljina papile; 1 = debljina papile seze
od normale do 2 mm; 2 = debljina papile seze od normale do
vise od 2 mm (slika 2.). Vertikalna komponenta ovog indek-
sa opisuje stupanj zadiranja gingivnoga tkiva u susjedne kli-
nicke krune kao 0, 1, 2 i 3 na vestibularnoj i oralnoj povrsini
(slika 3.). Visa se ocjena daje ako postoji razlika u zadiranju
na dvije susjedne povrsine u jednoj gingivnoj jedinici. Naj-
veca vrijednost ovog indeksa, dobivena zbrajanjem rezultata
horizontalne i vertikalne komponente, jest 5.

Indeks B: Drugi indeks gingivne hiperplazije opisali su
King i suradnici (18) i izvorno je definiran kao ,hiperpla-
sti¢ni indeks” kojim se takoder neovisno mjeri horizontalna
i vertikalna komponenta HG-a na sadrenim modelima. Po-
dru¢ja od 13 do 23 i od 33 do 43 na svakom modelu tako-
der su podijeljena u pet gingivnih jedinica za svaku celjust
na vestibularnoj i oralnoj strani. Horizontalnom komponen-
tom indeksa B mjeri se stupanj zadebljanja gingive na isti
nacin kao i horizontalna komponenta indeksa A. Vertikalna
komponenta indeksa B fokusira se na mjerenje stupnja HG-
a u apikalno-koronalnom smjeru za svaku gingivnu jedinicu
i stupnjevana je s pomocu intervalne ljestvice od 4 tocke ka-
ko slijedi: 0 = normalna gingiva; 1 = blagi HG (otupljenost
ruba gingive); 2 = umjereni HG (prekriveno je manje od %2
duljine krune); 3 = teski HG (prekriveno je vise od %2 dulji-
ne krune) (slika 4.).

Indeks C: Tre¢i indeks gingvne hiperplazije razvili su
Ellis i suradnici (9) koristeéi se intraoralnim fotografijama
svakog pacijenta (desna strana — frontalno — lijeva strana).
Fotografije prednjega bukalnog segmenta snimljene su fotoa-
paratom Canon EOS 60D pri odgovarajucoj brzini i 11 F-
stop (objektiv Tamron Sp 90 mm 1:25, Cobra Macro Ring
Flash), s retrahiranim obrazima. Kriteriji za indeks C su slje-
dei: 0 = nema zadiranja papile u klinicku krunu; 1 = blago
zadiranje (zatupljeni izgled vrha papile; 2 = umjereno zadi-
ranje s lateralnim $irenjem interdentalne papile na bukalnoj
povrsini klinicke krune (manje od % $irine zuba); 3 = izra-
zito zadiranje (vise od ¥4 $irine zuba) s gubitkom normalnog
oblika papile (slika 5.). Ukupno 10 gingivnih jedinica ocije-
njeno je od sredine zuba do sredine susjednoga zuba izmedu
13123 i0d 33 do 43 s vestibularne strane.
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Figure 1 The horizontal (a) and vertical (b) components of A index.
Slika 1. Horizontalna (@) i vertikalna (b) komponenta indeksa A
Figure 2 Measuring the horizontal component of A index.

Slika 2. Mjerenje horizontalne komponente indeksa A

Figure 3 Measuring GO using the vertical component of A index.

Slika 3. Mjerenje hiperplazije gingive primjenom vertikalne komponente indeksa A

Figure 4 Measuring GO using the vertical component of B index.

Slika 4. Mjerenje hiperplazije gingive primjenom vertikalne komponente indeksa B

Figure 5 Measuring GO using C index.

Slika 5. Mjerenje hiperplazije gingive primjenom indeksa C
Figure 6 Limitations of B index in attrition cases.

Slika 6. Ogranicenja indeksa B u slucaju atricije

Figure 7 Limitations of B index in gingival recession cases.

Slika 7. Ogranicenja indeksa B u slu¢aju gingivne recesije

Statistical analysis

For the evaluation of intra-examiner calibration first, a
satisfactory degree of agreement (kappa value > 0.6) was ob-
tained in all investigators for the horizontal component of A
index over 3 plaster casts measured twice.

Concordance of intra-examiner and inter-examiner anal-
ysis of the recorded measurements was carried out for each
GO index using the weighted Kappa index (K) with a confi-
dence interval of 95% using SPSS 20 program (SPSS Corpo-
ration, Chicago, USA).

Conventional interpretations of the strength of agree-
ment for Kappa values were adopted (Altman, 1991) as fol-
lows: <0.20 poor concordance; 0.21-0.40 fair concordance;
0.41-0.60 moderate concordance; 0.61-0.80 good concor-
dance; 0.81-1.00 very good concordance. Negative results
were interpreted as 0.00.

Statisticka analiza

Za procjenu kalibracije unutar ispitivaca, kod svih je po-
stignut zadovoljavajuéi stupanj slaganja (kappa vrijednost >
0,6) za horizontalnu komponentu indeksa A na trima sadre-
nim modelima mjerenima dva puta.

Uskladenost analize mjerenja unutar ispitivaca i izmedu
ispitivaca provedena je za svaki indeks gingivne hiperplazije
koristenjem ponderiranoga kappa indeksa (K) s intervalom
pouzdanosti od 95 % s pomoc¢u programa SPSS 20 (SPSS
Corporation, Chicago, SAD).

Prihvaceno je konvencionalno tumadenje stupnja podu-
darnosti za kappa vrijednosti (Altman, 1991.) kako slijedi: <
0,20 losa podudarnost; 0,21 — 0,40 mala podudarnost; 0,41
- 0,60 umjerena podudarnost; 0,61 — 0,80 dobra podudar-
nost; 0,81 —1,00 vrlo dobra podudarnost. Negativni rezultati
interpretirani su kao 0,00.
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Results

Intra-examiner reliability

For the intra-examiner reliability, the kappa values for
the horizontal component of A index for Examiners 1, 2 and
3 were 0.876, 0.724 and 0.784, respectively; and for the ver-
tical component 0.823, 0.512 and 0.791, respectively (Ta-
ble 1). Statistical analysis demonstrated good and very good
concordance reproducibility for the horizontal component,
while moderate to very good concordance was obtained for
the vertical component of A index.

The kappa values for the horizontal component of B in-
dex for Examiners 1, 2 and 3 were 0.868, 0.587 and 0.787,
respectively, and for the vertical component 0.855, 0.724
and 0.653, respectively (Table 2). Evaluation of kappa values
manifested good to very good concordance, except for Ex-
aminer 2 who had moderate concordance for the horizontal
component of B index.

While Examiners 1 and 3 presented a very good intra-
examiner concordance for C index with the kappa values of

0.855, and 0.830, respectively, a good concordance was es-
tablished for Examiner 2 (kappa value 0.758) (Table 3).

Inter-examiner reliability

For the inter-examiner reliability, the kappa values for
horizontal component of A index showed fair, good and
moderate concordance between Examiners 1-2, 1-3 and 2-3,
respectively (kappa values 0.255, 0.626 and 0.570, respec-
tively) (Table 4). The concordance for vertical component of
this index between the examiners appeared to be fair with
kappa values of 0.248, 0.235 and 0.279 between Examiners
12, 1-3 and 2-3, respectively (Table 4).

The kappa values for the horizontal component of B in-
dex were 0.595, 0.582 and 0.393 between Examiners 1-2, 1-3
and 2-3, respectively, and indicated moderate concordance
between Examiners 1-2, 1-3, and fair concordance between
Examiners 2-3 (Table 5). For the vertical component of B in-
dex, the kappa values between Examiners 1-2, 1-3 and 2-3
were 0.635, 0.508 and 0.372, respectively, and yielded good,
moderate and fair concordance, respectively.

The kappa values for C index were 0.804, 0.717 and
0.716 between Examiners 1-2, 1-3 and 2-3, respectively and
pointed to good to very good concordance (Table 6).

Discussion

The incidence of gingival enlargement is increasing in the
community due to the ever-increasing number of patients
who are using medications that may induce GO as a side ef-
fect. However, there is a need for a standard index to be used
by clinicians, dental students and researchers for the quanti-
fication of the enlargement in large or small populations to
ensure reproducibility by independent examiners especially
in large ones, and to avoid any scientific discrepancies that
might appear while comparing the results of different studies
that had used diverse GO indices.

To our knowledge, there is only one study (1) compar-
ing the concordance between two different GO indices; the
first GO index (GOi) is originally described by Angelopou-

Gingival Overgrowth Indices .

Rezultati

Pouzdanost unutar ispitivaca

Za pouzdanost unutar ispitivaca, kappa vrijednosti za
horizontalnu komponentu indeksa A za ispitivace 1, 2 i 3 bile
su 0,876, 0,724, odnosno 0,784, a za vertikalnu komponen-
tu 0,823, 0,512, odnosno 0,791 (tablica 1.). Statistic¢ka anali-
za pokazala je dobru i vrlo dobru ponovljivost podudarnosti
za horizontalnu komponentu, a za vertikalnu komponentu
indeksa A dobivena je umjerena do vrlo dobra podudarnost.

Kappa vrijednosti za horizontalnu komponentu indeksa
B za ispitivace 1, 2 i 3 bile su 0,868, 0,587, odnosno 0,787, a
za vertikalnu komponentu 0,855, 0,724, odnosno 0,653 (ta-
blica 2.). Procjena kappa vrijednosti pokazala je dobru do vr-
lo dobru podudarnost, osim za ispitivaca 2 koji je imao umje-
renu podudarnost za horizontalnu komponentu indeksa B.

Dok su ispitivaci 1 i 3 pokazali vilo dobru podudar-
nost unutar ispitivaca, za indeks C s kappa vrijednostima od
0,855, odnosno 0,830, dobra podudarnost utvrdena je za is-
pitivaca 2 (kappa vrijednost 0,758) (tablica 3.).

Pouzdanost izmedu ispitivacax

Kad je rije¢ o pouzdanosti izmedu ispitivaca, kappa vri-
jednosti za horizontalnu komponentu indeksa A pokazale su
losu, dobru i umjerenu podudarnost izmedu ispitivaca 1 - 2,
1-31i2-3 (kappa vrijednosti 0,255, 0,626 i 0,570) (tabli-
ca 4.). Cini se da je podudarnost za vertikalnu komponen-
tu ovog indeksa izmedu ispitivaca losa s kappa vrijednosti-
ma od 0,248, 0,235 1 0,279 izmedu ispitiva¢a 1 =2, 1 -3 i
2 — 3 (tablica 4.).

Kappa vrijednosti za horizontalnu komponentu indeksa
B bile su 0,595, 0,582 1 0,393 izmedu ispitivaca 1 -2, 1 -3 i
2 — 3 i upucivale su na umjerenu podudarnost izmedu ispiti-
vatal-2,1-3iumjerenu podudarnost izmedu ispitivaca 2
— 3 (tablica 5.). Za vertikalnu komponentu indeksa B, kappa
vrijednosti izmedu ispitivaca 1 —2, 1 -3 12 -3 bile su 0,635,
0,508 10,372, i dale su dobru, umjerenu i losu podudarnost.

Kappa vrijednosti za indeks C bile su 0,804, 0,717 1 0,716
izmedu ispitivaca 1 —2, 1 - 312 - 3, i upuéivale su na dobru

do vrlo dobru podudarnost (tablica 6.).

Rasprava

Incidencija hiperplazije gingive sve je ¢es¢a u populaci-
ji zbog sve vise pacijenata koji uzimaju lijekove koji mogu
izazvati HG kao nuspojavu. Medutim, postoji potreba za
standardiziranim indeksom koji bi upotrebljavali klinicari,
studenti dentalne medicine i istrazivaci za kvantifikaciju hi-
perplazije u velikim ili malim populacijama kako bi se osi-
gurala ponovljivost neovisnih ispitivaca, posebno u velikim
populacijama, i da bi se izbjegla bilo kakva znanstvena od-
stupanja koja bi se mogla pojaviti usporedujuci rezultate ra-
zlicitih istrazivanja u kojima su se upotrebljavali razliciti in-
deksi HG-a.

Prema nasim spoznajama u samo jednom istrazivanju (1)
usporeduje se podudarnost izmedu dvaju razlicitih indeksa
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los and Goaz (16) and later modified by Miller and Damm
(26), which resembles the vertical component of Gingival
Hyperplasia Index described by Seymour et al. (8) and the
second index is Miranda and Brunet index (MBi) (27-29)
which represents the horizontal component of both Gingival
Hyperplasia index (8) and Hyperplastic Index (18). The au-
thors evaluated GOi on anterior gingival units on maxillary
and mandibular plaster casts and reported an almost perfect
concordance for the intra-examiner reliability with a glob-
al kappa value of 0.820 for the three examiners. The verti-
cal component of A index, which was implemented in our
study, and GOi description are compatible with each other.
The vertical component findings of A index in our study sup-
ported the results of Miranda et al. (1). There was a very good
agreement for Examiner 1, moderate agreement for Examin-
er 2, and good agreement for Examiner 3 with intra-examin-
er total kappa values of 0.823, 0.512 and 0.791, respectively.

Miranda et al. (1) showed a substantial concordance for
the inter-examiner reliability of GOi with a global kappa val-
ue of 0.720. On contrary, the inter-examiner concordance
in our study appeared to be markedly lower for the verti-
cal component of A index with total kappa values of 0.248,
0.235 and 0.279 for Examiners 1-2, 1-3 and 2-3, respectively.
The reason for this might be the differences among examin-
ers in perception and understanding the vertical component
of A index which lacks the full textual explanation of details
in the original (8)

The horizontal component of both A index and B index
which share identical criteria for assessing the horizontal di-
mension of GO, and are both compatible with MBi index
used by Miranda et al. (1), revealed good to very good degree
of agreement in terms of intra-examiner reliability which
agrees with Miranda et al.(1) who scored a total kappa value
of 0,830 for Mbi index.

Among examiners, the horizontal component of A index
expressed a good agreement among Examiners 1-3 (K=0,620),
moderate agreement among Examiners 2-3 (K=0,570), and
fair agreement among examiners 1-2 (K=0,255). On the other
hand, Miranda et al. (1) presented a good agreement between
examiners with a total kappa value of 0,770 while using MBi.

The C index evaluated in our study was developed by
Ellis et al. (9) who reported that the photographic scoring
of GO provides an objective, non-invasive and easy-to-use
method where no equipment is demanded other than the
camera and the measurements can be done by a hygienist.
They proposed that this technique is thus appropriate for
large-scale population studies. Ellis et al.(9) reported that ex-
act agreement for photographic scores were 38% when per-
formed by the first examiner and 27% by the second exam-
iner, and agreements within one unit are 71% and 75% for
examiner 1 and examiner 2, respectively. Ellis et al. (9) study
showed exact agreement of inter-examiner analysis in 13% of
cases and 84% within one unit. In the present study, C in-
dex demonstrated very good intra-examiner agreement for
both Examiner 1 and Examiner 3 with kappa values of 0.855
and 0.830, respectively. Examiner 2 had a good agreement
with a kappa value of 0.758. In terms of inter-examiner eval-
uations, a good level of agreement was achieved with kappa

Indeksi hiperplazije gingive

gingivne hiperplazije; prvi indeks HG-a (HGi) izvorno su
opisali Angelopoulos i Goaz (16), a poslije su ga modifici-
rali Miller i Damm (26), $to nalikuje na vertikalnu kompo-
nentu indeksa gingivne hiperplazije koju su opisali Seymour
i suradnici (8), a drugi indeks je Mirandov i Brunetov (MBi)
(27 = 29) i to je zapravo horizontalna komponenta indeksa
gingivne hiperplazije (8) i hiperplasti¢nog indeksa (18). Au-
tori su procijenili HG na prednjim gingivnim jedinicama na
gornjem i donjem sadrenom modelu i izvijestili o gotovo sa-
vr$enoj podudarnosti za pouzdanost unutar ispitivaca s uku-
pnom kappa vrijednos¢u od 0,820 za tri ispitivaca. Vertikal-
na komponenta indeksa A, koja je implementirana u nasem
istrazivanju, i opis HG-a uzajamno su kompatibilni. Nalazi
vertikalne komponente indeksa A u nasem istrazivanju po-
drzavaju rezultate Mirande i suradnika (1) s vrlo dobrim sla-
ganjem za ispitiva¢a 1, umjerenim slaganjem za ispitivaca 2
i dobrim slaganjem za ispitiva¢a 3 s ukupnim kappa vrijed-
nostima unutar ispitivaca od 0,823, 0,512, odnosno 0,791.

Miranda i suradnici (1) pokazali su zna¢ajnu podudar-
nost za pouzdanost HG-a medu ispitiva¢ima s ukupnom
kappa vrijednoséu od 0,720. Za razliku od toga, podudar-
nost medu ispitiva¢ima u naSem istrazivanju ¢ini se znatno
niza kad je rije¢ o vertikalnoj komponenti indeksa A s uku-
pnim kappa vrijednostima od 0,248, 0,235 i 0,279 za ispi-
tivate 1 — 2, 1 — 3 i 2 — 3. Razlog mogu biti razlike medu
ispitiva¢ima u percepciji i razumijevanju vertikalne kompo-
nente indeksa A kojoj nedostaje potpuno tekstualno objas-
njenje detalja u izvorniku (8).

Horizontalna komponenta indeksa A i indeksa B koji di-
jele identi¢ne kriterije za procjenu horizontalne dimenzije
HG-a, a oba su kompatibilna s MB indeksom koji upotre-
bljavaju Miranda i suradnici (1), otkrili su dobar do vrlo do-
bar stupanj slaganja kad je rije¢ o pouzdanosti unutar ispiti-
vaca §to se slaze s Mirandom i suradnicima(1) koji su postigli
ukupnu kappa vrijednost od 0,830 za MB indeks.

Medu ispitiva¢ima je horizontalna komponenta indek-
sa A pokazala dobro slaganje medu ispitiva¢ima 1 — 3 (K
= 0,626), umjereno slaganje medu ispitivacima 2 — 3 (K =
0,570) i dobro slaganje medu ispitiva¢ima 1 — 2 (K = 0,255).
S druge strane, Miranda i suradnici (1) pokazali su dobro
slaganje izmedu ispitivaca s ukupnom kappa vrijedno$¢u od
0,770 pri koristenju MB-a.

Indeks C procijenjen u nasem istrazivanju studiji razvili
su Ellis i suradnici (9) koji su izvijestili da je fotografsko ocje-
njivanje HG-a objektivna, neinvazivna i jednostavna metoda
za koju nije potrebna nikakva oprema osim kamere, a mje-
renja moze obaviti higijenicar. Zato su tu tehniku predlozili
kao prikladnu za velike populacije. Ellis i suradnici (9) izvije-
stili su da je to¢na podudarnost za fotografske rezultate izno-
sila 38 % kod prvog ispitivaca i 27 % kod drugoga, a slaganja
unutar jedne jedinice bila su 71 %, odnosno 75 % za ispiti-
vaca 1 i ispitivaca 2. Ellis i suradnici (9) pokazali su to¢nu
podudarnost analize izmedu ispitivaca u 13 % slucajeva i 84
% unutar jedne jedinice. U ovom istrazivanju indeks C po-
kazao je vrlo dobro slaganje izmedu ispitivaca te za ispitivaca
1 i za ispitivaca 3 s kappa vrijednostima od 0,855, odnosno
0,830. Ispitivac 2 postigao je dobro slaganje s kappa vrijed-
nosé¢u od 0,758. Kad je rije¢ o procjeni medu ispitivacima,
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values ranging between 0.716 and 0.804. This photographic
index appeared to be consistently the most ideal one due to
its high sensitivity and specificity. On the other hand, while
higher GO scores were achieved using this technique, A in-
dex and B index lacked that with less GO grades. It seems to
be related to the indices site allocation criteria and the fact
that most of the alterations of soft tissues take place on the
buccal side of the anterior teeth which is examined only by
C index (30). In addition, The C index (9) follows both the
coronal movement of the tip of the papilla towards the inci-
sal edge and the lateral spread of the papilla on the surface
of the crown, which provides it with a more comprehensive
concept for assessing GO.

Ellis et al. (9) stated that when comparing between Sey-
mour et al. index (8) and the photographic technique, the
first manifested intra-examiner results of exact agreement in
73.2% of cases which is higher than the results achieved by
the photographic technique, but since inter-examiner agree-
ment in one unit is 84% when using the photographic tech-
nique, they supported the use of this method in large-scale
populations. In our study, which is consisted of a small-scale
population, it is also recommended to use this technique
with its high intra-examiner and inter-examiner agreements.

Although each of the examined GO indices was used in
numerous studies, still a small number of their limitations
might inhibit the actual assessing of the exact degree of GO.
For instance, in the vertical component of the A index, there
is no specific definition of the amount of encroachment of
the interdental papilla for each grade. Nevertheless, there is
a figure showing the division of the half of clinical crown
into three thirds. This way of classification lacks specificity
and clarity.

Back to the vertical component of B index which relies
on the extent of GO in an apico-coronal direction, various
cases where bruxism and attrition occur will cause a decrease
in the anatomical length of the crown, and eventually disable
the clinician from assessing GO accordingly (Figure 6). In
addition, in cases where severe gingival recession occurs, the
perception of the apico-coronal extension of the interdental
papilla is definite, unlike the cases in which the periodonti-
um is intact (Figure 7).

On the other hand, the horizontal part of both A index
and B index, which share an identical criteria for assessing
G.O. horizontally, do not take into consideration cases where
various degrees of malocclusion (for e.g. crowding or pro-
clination in the anterior teeth /buccally/palatally/lingually/)
might occur and eventually prevent the clinician from mak-
ing an accurate measurement of how much extent the gin-
gival tissues are enlarged in a labio-lingual direction, thus,
making it neither simple nor a straightforward procedure.
Miranda et al. (1) had overcome this problem which might
affect the clear visibility by choosing samples from patients
who had undergone and completed orthodontic treatment
and who were diagnosed with subsequent inflammatory GO
due to accumulation of microbial dental plaque located on
the buccal aspect of the teeth especially.

Finally, differentiating between “grade 0 and grade 1” in
all indices remains a difficulty since it is hard to expect the
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postignuta je dobra razina slaganja s kappa vrijednostima u
rasponu izmedu 0,716 i 0,804. Cini se da je taj fotografski
indeks dosljedno najprikladniji zbog svoje visoke osjetljivosti
i specifi¢nosti. S druge strane, dok su ovom tehnikom posti-
gnute viSe vrijednosti HG-a, indeks A i indeks B rezultirali
su nizim ocjenama HG-a. Cini se da je to povezano s krite-
rijima mjesta i ¢injenicom da se ve¢ina promjena mekih tki-
va dogada na vestibularnoj strani prednjih zuba koje se pro-
cjenjuje samo indeksom C (30). Dodatno, indeks C (9) prati
i koronarno pomicanje vrha papile prema incizalnom rubu i
njezino lateralno Sirenje na povrsini krune, $to mu daje sveo-
buhvatniji koncept za procjenu HG-a.

Ellis i suradnici (9) naveli su da su u usporedbi s indek-
som Seymoura i suradnika (8) i fotografskom tehnikom, pr-
vi oditovali rezultat to¢nog slaganja unutar ispitivaca u 73,2
% slucajeva, sto je vise od rezultata postignutih fotografskom
tehnikom, ali s obzirom na to da je slaganje izmedu ispitivaca
u jednoj cjelini 84 % pri koristenju fotografske tehnike, po-
drzali su koristenje te metode u velikim populacijama. U na-
Sem istrazivanju koje se sastojalo od male populacije, takoder
se preporucuje koriStenje te tehnike zbog njezine visoke po-
dudarnosti unutar ispitivaca i izmedu njih.

lako je svaki od ispitivanih HG indeksa koristen u broj-
nim istrazivanjima, neka njihova ogranicenja jo$ uvijek mogu
sprijeciti stvarnu procjenu tocnog stupnja HG-a. Na primjer,
u vertikalnoj komponenti indeksa A ne postoji specifiéna de-
finicija koli¢ine zahvata interdentalne papile za svaki stupanj,
nego slika koja prikazuje podjelu polovine klinicke krune na
tri tre¢ine. Takvom nacinu klasifikacije nedostaju specifi¢-
nost i jasnoca.

Ako se govori o vertikalnoj komponenti indeksa B koja
se oslanja na opseg HG-a u apikalno-koronalnom smjeru, ra-
zliciti slucajevi s bruksizmom i atricijom prouzrocit ¢ée sma-
njenje anatomske duljine krune i na kraju onemoguciti klini-
¢aru da procijeni HG u skladu s tim (slika 6.). Uz to, ako je
rije¢ o ozbiljnoj recesiji gingive, percepcija apikalno-koronal-
nog produzetka interdentalne papile definitivno je drukéija
od slucajeva u kojima je parodont intaktan (slika 7.).

S druge strane, horizontalna komponenta indeksa A i in-
deksa B, koji dijele identi¢ne kriterije za procjenu HG-a ho-
rizontalno, ne uzima u obzir slucajeve s razli¢itim stupnjevi-
ma malokluzije (npr., zbijenost ili proklinacija prednjih zuba
/bukalno/palatalno/lingvalno/), $to na kraju klini¢aru moze
onemoguciti da to¢no izmijeri koliko su gingivna tkiva pove-
¢ana u labijalno-lingvalnom smjeru. Dakle, postupak nije ni
jednostavan, ni jasan. Miranda i suradnici (1) prevladali su
taj problem koji bi mogao utjecati na jasnu vidljivost odabi-
rom uzoraka pacijenata koji su bili podvrgnuti i zavrsili su or-
todontsku terapiju i kojima je dijagnosticiran kasniji upalni
HG zbog nakupljanja mikrobnoga zubnog plaka koji se na-
lazi posebno na vestibularnom dijelu zuba.

Konac¢no, razlikovanje izmedu ,stupnja 0 i stupnja 17 u
svim indeksima ostaje otezano jer je tesko ocekivati to¢nu
lokaciju cementno-caklinskoga spojista. U nekim sluc¢ajevi-
ma mozemo procijeniti suprotnu stranu kako bismo otkrili
stvarnu klinicku krunu i procijenili stupanj HG-a. No to se
ogranicenje ne primjecuje u horizontalnoj evaluaciji HG-a.
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exact location of cemento-enamel junction. In some cases,
we might evaluate the opposite side to check the actual clini-
cal crown and decide the grade of GO. However, this limita-
tion is not noticed in the horizontal evaluation of GO.

Conclusions

The results indicate that the C index evaluated via intra-
oral photographs is considered to be the most reliable and
applicable method among the three indices utilized in this
study to measure and determine the severity of GO. The hor-
izontal aspect of A index and B index which were evaluat-
ed on plaster casts are suggested to be used where there is
no dysmorphisms affecting the clarity. Nonetheless, C in-
dex is preferred in large or even small-scale populations due
to its high levels of agreement among examiners as well as
its inclusivity in tracking the enlargement towards the inci-
sal edge and its lateral spread on the clinical crown. Hence,
we can adapt this index for GO assessment and specify each
grade with its suitable periodontal treatment (non-surgical /
surgical).
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Sazetak

Indeksi hiperplazije gingive

Zaklju¢ak

Rezultati pokazuju da se indeks C, procijenjen na temelju
intraoralnih fotografija, smatra najpouzdanijom i najprimje-
njivijom metodom izmedu triju indeksa koristenih u ovom
istrazivanju za mjerenje i odredivanje stupnja HG-a. Hori-
zontalna komponenta indeksa A i indeksa B, koji su proci-
jenjeni na sadrenim modelima, trebala bi se upotrebljavati
ondje gdje nema dismorfizama koji utje¢e na jasnocu. Una-
to¢ tomu, indeks C je pozeljan u velikim, ili ¢ak malim po-
pulacijama, zbog visoke razine podudarnosti medu ispitiva-
¢ima i njegove inkluzivnosti u pracenju hiperplazije prema
incizalnom rubu i njezina lateralnog $irenja na klinickoj kru-
ni. Stoga mozemo prilagoditi ovaj indeks za procjenu HG-a i
specificirati svaki stupanj s odgovaraju¢om parodontoloskom
terapijom (nekirurskom/kirurskom).
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Svrha istrazivanja: Upotrijebljeni su brojni indeksi za ocjenjivanje stupnja hiperplazije gingive sto je
potaknulo sumnju u vezi s rezultatima o njezinoj prevalenciji i patogenosti. Cilj ovog istrazivanja bio
je procijeniti podudarnost triju razli¢itih indeksa hiperplazije gingive koji su nasiroko upotrebljavani
u dosadasnjim istrazivanjima te provjeriti njihovu pouzdanost i ponovljivost. Materijal i metode: U
nase istrazivanje ukljuceno je ukupno 30 sadrenih modela obiju ¢eljusti i 90 intraoralnih fotografija
prikupljenih od 30 pacijenata s dijagnozom hiperplazije gingive. Tri educirana ispitivaca dva su puta
obavila mjerenja na sadrenim modelima koristeci se indeksom gingivne hiperplazije (indeks A) i hi-
perplasticnim indeksom (indeks B). Intraoralne fotografije takoder su procijenjene dva puta s pomo-
¢u indeksa C. Rezultati: Podudarnost zabiljezenih mjerenja izmedu ispitivaca i unutar ispitivaca ana-
lizirana je za svaki indeks s pomocu ponderiranog kappa testa (K) s intervalom pouzdanosti od 95 %.
Indeks A pokazao je ukupne kappa vrijednosti izmedu ispitivaca izmedu 0,724 i 0,876 za horizontal-
no mjerenje i 0,512 do 0,823 za vertikalno mjerenje, a ukupne kappa vrijednosti medu ispitivacima
bila je izmedu 0,255 i 0,626 horizontalno i 0,235 do 0,279 vertikalno. Indeks B pokazivao je ukupne
kappa vrijednosti unutar ispitivaca izmedu 0,587 i 0,868 horizontalno i 0,653 do 0,855 vertikalno i
ukupne kappa vrijednosti medu ispitivacima izmedu 0,393 i 0,595 te 0,372 do 0,635 za horizontalna
i vertikalna mjerenja. Indeks C postigao je najvec¢u podudarnost izmedu ispitivaca s ukupnim kappa
vrijednostima izmedu 0,758 i 0,855 i ukupnim kappa vrijednostima izmedu ispitiva¢a izmedu 0,716 i
0,804. Zakljuéci: Indeks C procijenjen putem intraoralnih fotografija smatra se najpouzdanijom i naj-
primjenjivijom metodom. Predlaze se za vece populacije zbog jasnih, detaljnih kriterija.
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