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Sazetak

Cilj: Prirodeni manjak trajnih zuba ili hipodoncija prepoznat je kao klinicki i javnozdravstveni problem
u djecjoj dentalnoj medicini i ortodonciji. Istraziti prevalenciju hipodoncije u juznoj Hrvatskoj. Mate-
rijali i postupci: U retrospektivnom istrazivanju analizirali smo hipodonciju trajnih zuba, neukljucu-
juci trece kutnjake, u ispitanika iz triju razli¢itih geografskih podrucja u juznoj Hrvatskoj. Odabrane
su dvije specijalisticke ordinacije iz svake zemljopisne regije i obuhvaceno je ukupno 4649 ispitanika
u dobi od 6 do 15 godina, te su svi pregledani izmedu 2008. i 2015. godine. Nakon 5to je isklju¢eno
219 ispitanika, u istrazivanju ih je ostalo 4430. Rezultati: Nije bilo statisticki znacajne razlike u pre-
valenciji hipodoncije izmedu geografskih podrucja pa je analiziran cjelokupni uzorak. Od hipodoncije
je patilo 345 (7,8 %) ispitanika. Najvise je bilo onih s manjkom jednoga i dvaju zuba — 122 (81,9 %)
muska i 158 (80,6 %) Zenskih ispitanika, a zatim slijede oni bez tri do pet zuba — 25 (16,8 %) muskih
i35 (17,9 %) Zenskih ispitanika. Pojavnost obostrane hipodoncije drugih donjih pretkutnjaka i dru-
gih gornjih sjekutica bila je veca od jednostrane. Zaklju¢ak: Rezultati prevalencije hipodoncije u juz-
noj Hrvatskoj upucuju na potrebu pravodobne dijagnostike kako bi se na vrijeme pocelo s terapijom
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Uvod

Prirodeni nedostatak trajnih zuba (congenitally missing
permanent teeth — CMPT) ili hipodoncija klini¢ki je i jav-
nozdravstveni problem u dentalnoj medicini (1). CMPT se po-
vezuje s odredenim sindromima i stanjima kao $to su Downov
sindrom, ektodermalna displazija te rascijepi usne i nepca (2 —
4). Etiologija nesindromskih i obiteljskih CMPT-a prepoznata
je kao visefaktorska te uklju¢uje mutacije pojedinih gena kao
sto su AXIN2, MSX1, PAX9, WNT10A (5 - 8). Osobe s hi-
podoncijom mogu imati istaknute promjene u orofacijalnom
sustavu, kao $to su nepravilna artikulacija, infraokluzija i sma-
njen kapacitet Zvakanja. Dodatno moze biti naglaseno neza-
dovoljstvo estetskim izgledom koje moze utjecati na njihovo
samopouzdanje, buduce napredovanje i karijeru (1, 9, 10). Ra-
zvoj trajnih zuba, neuklju¢ujudi treée kutnjake, moze trajati sve
do 15 godina, ali vrlo je vazno CMPT uoiti u ranom djetinj-
stvu tijekom izmjene mlije¢ne i trajne denticije, izmedu 7. i 9.
godine, kako bi se moglo pravilno intervenirati prije nego sto
dijete vidi razliku u odnosu na vr$njake (9, 11). Trajanje i ci-
jena lije¢enja hipodoncije ovisi o stadiju izrazenosti, tj. o uku-

anodoncija; prevalencija; Hrvatska

Introduction

Hypodontia or congenitally missing permanent teeth
(CMPT) is recognized as a clinical and public health problem
in dental medicine (1). CMPT is commonly associated with
specific syndromes and conditions such as Down’s syndrome,
ectodermal dysplasia and cleft lip and palate (2-4). The etiol-
ogy of non-syndromic and familial CMPT is unidentified and
multifactorial, including mutations of candidate genes, AX/N2,
MSX1, PAX9, WNT10A (5-8). Patients with hypodontia may
suffer from inappropriate articulation, infra-occlusion, reduced
chewing capacity and poor esthetic appearance which can af-
fect their self-esteem and professional performance (1, 9, 10).
The timing of development of permanent teeth, excluding third
molars, can occur up to 15 years of age. However, it is vital to
recognize CMPT in early childhood, if possible at the age of 7
- 9 years, to propetly treat it, even before the child recognizes
the differences compared to his/her peers (9, 11). Duration and
cost of the CMPT treatment depend on the severity and posi-
tion of the missing teeth (1). Also, therapy may be a severe fi-
nancial burden for orthodontic patients and their families (12).
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pnom broju i poziciji u luku zuba koji nedostaju (1). Slozeno
i dugotrajno ortodontsko i proteticko lije¢enje moze biti velik
financijski teret pacijentima i njihovim obiteljima (12).

Prevalencija hipodoncije trajnih zuba istrazivala se u
mnogim populacijama, $to se moze vidjeti iz dosadasnjih su-
stavnih pregleda i metaanaliza (13 — 15). Nedavna metaanali-
za, bazirana na radovima objavljenima od 2002. do 2012. go-
dine, navodi srednju prevalenciju hipdodoncija u Europi od
sedam posto [95 % interval pouzdanosti, 6 % do 8 % (15)].
Najveca razlika u prevalenciji hipodoncije izmedu populacija
bila je gotovo 38 puta — u izraelskom istrazivanju iznosila je
0,3 posto nasuprot slovenskom ili irskom od 13,6 posto (16).
Vise nacionalnih populacijskih studija pokazalo je znacajnu
razliku u prevalenciji hipodoncije u razlicitim regijama unu-
tar iste drzave. Legovi¢ i suradnici (17) usporedili su dvije re-
gije u Hrvatskoj, Aktan i suradnici (18) to su ucinili u Sest re-
gija u Turskoj, a Behr i suradnici (1) usporedili su vise regija u
okolici grada Regensburga u Njemackoj. Posljednja istraziva-
nja o prevalenciji hipodoncije u Hrvatskoj objavljena su prije
20 godina (19 - 21).

Svrha ovog istrazivanja bila je odrediti prevalenciju hipo-
doncije trajnih zuba, u ortodontskih pacijenata u razlicitim
regijama juzne Hrvatske (grad Split, priobalje i kontinental-
na regija) s populacijom od 455 tisu¢a stanovnika prema po-
pisu iz 2011. godine (22). Pretpostavili smo da nema razlike
izmedu razlicitih regija u juznoj Hrvatskoj i da je prevalencija
hipodoncije u rasponu rezultata za Europljane objavljenih u
suvremenoj literaturi (13, 15).

Materijali i postupci

Ovo retrospektivno presjecno istrazivanje obuhvatilo je
sve ortodontske pacijente u dobi od 6 do 15 godina, obrade-
ne i klinicki pregledane u $est ortodontskih ordinacija u juz-
noj Hrvatskoj, u razdoblju od 2008. do sredine 2015. godi-

4649 orthodontic patients aged 6 to 15 years evaluated
for the treatment between 2008 and 2015
(4649 ortodontskih pacijenata u dobi od 6 do 15 godina
pregledanih za terapiju od 2008. do 2015. godine)

Characteristics of Congenitally Missing Permanent Teeth

Systematic reviews and meta-analyses extensively stud-
ied the prevalence of CMPT in different populations (13-
15). The most recent meta-analyses showed the prevalence of
CMPT in Europe of 7.0% (95% confidence interval 6.0%
to 8.0%), based on studies published from 2002 to 2012
(15). The reported population differences in the prevalence
of CMPT were almost 38 fold, i.e., Israeli 0.3 % vs. Slo-
venian or Irish 13.6 % (16). Few national population stud-
ies showed significant differences in the prevalence of CMPT
in different regions. Legovic et al. (17) compared two areas
in Croatia, Aktan et al. (18) examined six regions in Tur-
key, while Behr et al. (1) studied different regions around Re-
gensburg in Germany. Previous studies on the prevalence of
CMPT in Croatia were performed twenty years ago (19-21).
Hence, the present study aimed to examine the prevalence
of CMPT among orthodontic patients in different regions
of Southern Croatia (i.e., Town of Split, littoral region, and
continental region) with the population of 455, 000 accord-
ing to 2011 census (22).

We hypothesized that there is no difference among dif-
ferent regions of Southern Croatia and that the frequency of
CMPT corresponds to the frequency interval for Europeans,
which was published in the contemporary literature (13, 15).

Materials and Methods

This retrospective cross-sectional study included all orth-
odontic patients aged 6-15 years recorded and clinically ex-
amined in six orthodontic practices (OP) in Southern Cro-
atia, during the period between 2008 and mid-2015. Two

219 excluded: living outside of SC, without/low|
quality OPT, cleft palate and syndromes
(219 iskljucenih ispitanika: nastanjeni izvan
Juzne Hrvatske, manjak ortopantomograma,
rascjep usne/nepca i sindrom)

4085 patients
without CMPT 4430 patients included in the study
4085 pacijenata bez | 4430 pacijenata ukljucenih u istraZivanje
hipodoncije

/l\

280, 1 or 2 CMPT
122 males, 158 females

280, hipodoncija 1 ili 2
zuba u 122 muska i 158
zenskih ispitanika

60, 3 to 5 CMPT
25 males, 35 females

60, manjak od 3 do 5
zuba u 25 muskih i 35
zZenskih ispitanika

6 and more CMPT
2 males, 3 females
6 i vise zuba koji
nedostaju u 2 muska i 3
Zenska ispitanika

Slika 1. Dijagram s brojem ispitanika
ukljucenih u istrazivanje

Figure 1 Flowchart showing the number
and distribution of participants
with congenitally missing
permanent teeth (CMPT) through
the study
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ne. Dvije ordinacije bile su u najveéem gradu juzne Hrvatske
— u Splitu, druge dvije u priobalnim sredistima, a preostale
dvije u pretezito kontinentalnom dijelu. Pregledane su baze
podataka u svakoj ordinaciji, kartoni dentalnog i ortodont-
skog lije¢enja, povezane medicinske biljeske pojedinih postu-
paka i ortopantomogrami. Podatci za analizu ukljucivali su
datum rodenja, spol, trajnu adresu prebivalista, specifican tip
i ukupan broj trajnih zuba koji nedostaju ispitaniku s hipo-
doncijom. Tre¢i kutnjaci, ukljucujudi i njihov nedostatak, ni-
su procjenjivani.

Od ukupno 4649 ortodontskih pacijenata, iz istrazivanja
su isklju¢eni oni s trajnim prebivalistem izvan juine Hrvat-
ske, s nepotpunim dentalnim podatcima, bez ortopantomo-
grama ili s ortopantomogramom lose kvalitete. Dodatni kri-
teriji za isklju¢enje bili su rascijepi usne i nepca, prirodeni
sindromi i stanja povezana s hipodoncijom (slika 1.).

Svi ortopantomogrami snimljeni su za daljnju analizu u
formatu Joint Photographic Experts Group (JPG). Analizu
ortopantomograma i detekciju hipodoncije obavila su dva
istrazivaca, specijalista oralne kirurgije — J.B. i I.G. Unuta-
ristrazivacka i meduistrazivacka ponovljivost u detekeiji bro-
ja zuba koji nedostaju izraCunata je i izrazena koeficijentom
kappa.

U kona¢nom uzorku od 4430 ortodontskih pacijenata u
dobi izmedu 6 i 15 godina, ortopantomogrami su podijeljeni
u skupine prema tezini hipodoncije. Blaga hipodoncija defi-
nirana je kao nedostatak jednoga ili dvaju trajnih zuba, umje-
rena kao nedostatak od tri do pet trajnih zuba, a slucajevi
kada nedostaje vise od Sest zuba definirani su kao teska hipo-
doncija ili oligodoncija (1).

MS excel 2010. (Microsoft Office 2010., Microsoft, Red-
mond, WA) i SPSS Statistics 17.0 za Windowse (SPSS inc.,
Chicago, IL, SAD) upotrijebljeni su za obradu podataka i sta-
tisticku analizu. Hi-kvadratni test koristen je za vijednovanje
razlike u prevalenciji izmedu triju urbanih zona. Razlike iz-
medu spolova, lijeve i desne strane Celjusti te antagonistickih
Celjusti izracunate su 2-by-2 tablicom i prikazane kao vjero-
jatnosti (ORs), ukljucujuéi i 95-postotni raspon pouzdanosti
(95 % CI) (8). Statisticka znacajnost postavljena je na 0,05.

Rezultati

Ispitivaceva i meduispitivacka pouzdanost detekeije orto-
pantomograma s hipodoncijom bila je maksimalna (Cohe-
nov kappa = 1,0). Kona¢ni uzorak za analizu sastojao se od
4430 ortopantomograma ispitanika u dobi od 6 do 15 godi-
na. Od ukupnog broja snimaka, 4085 bilo je bez hipodon-
cije (92,2,%), a 345 (7,8 %) ispitanika imalo je hipodonci-
ju (slika 1.). Srednja dob pacijenata bila je 10,6 + 2,1 godina.
Distribucija prema dobnim skupinama i spolu prikazana je
u tablici 1.

Medu muskarcima su 62 od 722 (8,6 %) ispitanika s hi-
podoncijom bila iz grada Splita, 50 od 781 (6,4 %) iz prio-
balja te 37 od 648 (5,7 %) iz kontinentalnog podrucja. Kad
je rije¢ o Zenama, 70 od 712 (9,8 %) pacijentica s CMPT-om
bilo je iz Splita, 58 od 690 (8,4 %) iz priobalja i 68 od 532
(12,8 %) iz kontinentalnog podrugja. Nije postojala statisti¢-
ki znacajna razlika u prevalenciji hipodoncije izmedu razli¢i-

Vrsta hipodoncije u ortodontskih pacijenata u juznoj Hrvatskoj .

practices were located in the capital town of Southern Croa-
tia, the city of Split; other two were placed in regional urban
cities in the littoral region, and the last two in the dominant-
ly continental region. Databases in each OP, which integrat-
ed dental and orthodontic treatment history, related medi-
cal and panoramic radiographs (OPT), casts, and additional
treatment records, were used to evaluate patients. The da-
ta for analysis included the date of birth and OPT, gender,
permanent residential address, the specific type and the total
number of missing permanent teeth in each participant with
CMPT. Third molars, including their absence, were not eval-
uated. Among 4649 orthodontic patients, those who perma-
nently lived outside Southern Croatia, with the incomplete
dental record, without OPT or low-quality OTP in the data-
base, were excluded from the study. Additional exclusion cri-
teria were cleft lip and palate, congenital syndromes and con-
ditions related to CMPT (Figure 1). All OPTs were recorded
in JPG format for further analysis. Two authors performed
observation of OTPs and detection of CMPT, JB and IG,
and Kappa coeflicients were calculated.

In the final sample of 4430 orthodontic patients aged
6-15 years, OPTs were divided into groups according to the
severity of CMPT. Mild hypodontia was defined if one or
two teeth were missing, moderate hypodontia if there were
three to five missing teeth, and cases of six or more missing
teeth were described as severe hypodontia or oligodontia (1).

MS Excel 2010 (Microsoft Office 2010, Microsoft, Red-
mond, WA) and SPSS Statistics 17.0 for Windows (SPSS
Inc., Chicago, IL) were used for data management and statis-
tical analysis. Chi-square test was used to evaluate the prev-
alence differences among different urban zones. The differ-
ences between sexes, sides of the jaw and opposing jaws were
calculated using 2-by-2 tables and presented by odds ratios
(ORs) including 95% confidence intervals (95% CI) (1). Sta-

tistical signiﬁcance was set to 0.05.

Results

The intra-observer and interobserver agreements for the
first and second observer in detecting OPTs with CMPT
were completed (Cohen Kappa = 1.0). The final sample for
evaluation consisted of 4430 participants aged 6 - 15 years.
4085 participants were with no CMPT (92.2%), while 345
(7.8%) participants were with CMPT (Figure 1). The mean
age of the patients was 10.6+2.1 years. Table 1 shows age and
sex distribution of the study sample.

In males, 62 of 722 (8.6%), 50 of 781 (6.4%) and 37
of 648 (5.7%), and in females 70 of 712 (9.8%), 58 of
690 (8.4%) and 68 of 532 (12.8%) patients with CMPT
were found in the city of Split, littoral and continental re-
gions, respectively. There was no statistically significant dif-
ference in prevalence of CMPT among different regions in
males, y*(2, 2300) =4.25, (p =0.119), and in females, * (2,
2130) =5.20, (p =0.074). Therefore, we evaluated the whole
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Tablica 1. Raspodjela ispitanika s hipodoncijom i ukupnog uzorka prema dobnim skupinama

Table1  Distribution of participants with congenitally missing permanent teeth (CMPT) and evaluated sample across different age groups
Dobne skupine (godine) ¢ Muskarci ® Males Zene » Females Ukupno ° Total

Age group (years) Ner N % Newr N % Neur N %
6.0-6.9 4 46 8.7 3 54 5.6 7 100 7.0
7.0-7.9 13 168 7.7 18 72 25.0 31 240 12.9
8.0-8.9 27 150 18.0 26 149 17.4 53 299 17.7
9.0-9.9 15 315 4.8 32 167 19.2 47 482 9.8
10.0 - 10.9 21 390 5.4 35 328 10.7 56 718 7.8
11.0-11.9 26 286 9.1 33 408 8.1 59 694 8.5
12.0-12.0 21 200 10.5 22 400 5.5 43 600 7.2
13.0-13.9 12 588 2.0 16 268 6.0 28 856 3.3
14.0 - 14.0 8 117 6.8 7 216 3.2 15 333 4.5
15.0-15.9 2 40 5.0 4 68 5.9 6 108 5.6
Ukupno * Total 149 2300 6.5 196 2130 9.2 345 4430 7.8

N_pr = broj ispitanika s hipodoncijom * number of participants with CMPT; N = ukupan broj ispitanika ¢ total number of participants.

tih podrugja, kako u muskog spola — *(2, 2300) = 4,25 (p =
0,119), tako i u zenskoga — * (2, 2130) = 5,20; (p =0,074). S
obzirom na to da nije bilo razlike izmedu podruéja, dalje smo
analizirali cjelokupni uzorak, posebno za muski i zenski spol.

Ukupno prevalencija hipodoncije u ispitanom uzorku
bila je ve¢a u Zena (9,2 %) u usporedbi s muskarcima (6,4
%) — OR = 1,42 (95 % CI, 1,14 do 1,77), (p = 0,002). Bla-
gi, umjereni i teski oblici hipodoncije bili su jednako ras-
poredeni izmedu muskoga i zenskoga spola, bez statisticki
znacajne razlike. Broj i udjel ispitanika s manjkom jednoga
trajnog zuba u nasem uzorku bio je 66 (44,3 %) kod mus-
kog spola i 83 (42,3 %) kod zenskog spola, a bez dvaju traj-
nih zuba bilo je 56 (37,6 %) muskaraca i 75 (38,3 %) Zena.
Obostrana hipodoncija drugoga donjeg pretkutnjaka i dru-
goga gornjeg sjekutica bila je ¢es¢a od jednostrane. Nadalje,
u skupini s umjerenom hipodoncijom, ili kod ispitanika s
tri do pet trajnih zuba koji im nedostaju, bilo je 11 (7,4 %)
pacijenata i 15 (7,7 %) pacijentica s manjkom od tri zuba,
10 (6,7 %) pacijenata i 16 (8,2 %) pacijentica s manjkom
od ¢etiri zuba te Cetiri (2,7 %) pacijenta i Cetiri (2,0 %) pa-
cijentice s manjkom od pet zuba. Teski oblici hipodoncije
ili oligodoncije bili su rasporedeni na sljede¢i na¢in: manjak
od Sest zuba pronaden je kod dviju osoba Zenskoga spola,
osam zuba nedostajalo je dvojici muskaraca, te 11 zuba jed-
nom muskarcu (tablica 2.).

Prema udjelu ukupnog broja zuba koji nedostaju, manj-
kalo je 287 zuba u 149 osoba muskoga spola te 384 zuba
u 196 osoba zenskoga spola, $to pokazuje slicnu zahvace-
nost izmedu spolova — OR = 0,98 (95 % CI, 0,76 do 1,28).
Mandibularni zubi znacajno su ¢esée zahvaéeni od maksilar-
nih — 191 (66,6 %) prema 96 (33, 4 %) [OR = 1,99 (95 %
CI, 1,48 to0 2,67)] kod muskaraca i 246 (64,1%) prema 138
(35,9%) [OR = 1,78 (95 % CI, 1,39 do 2,29)] u Zena, bez
statisticki znacajne razlike izmedu spolova. Izmedu 287 zu-
ba koji nedostaju ispitanicima, naj¢es¢e su manjkali zub 35
(28,5 %), zatim 45 (26,7 %), 12 (9,0 %), 22 (8,3 %), 15 i
25 (6,3 %). Osam razli¢itih zuba nije nedostajalo. Izmedu
384 zuba, ispitanicama je naj¢esée nedostajao zub 35 (26,3
%), zatim 45 (24,0 %), 25 (8,9 %), 15 (8,6 %), 22 (8,3 %)
i 12 (7,3%). Sest razlicitih zuba nije nedostajalo (tablica 3.).

study sample for further analysis, separately for males and
females.

In total, the prevalence of CMPT in tested sample was
higher in females (9.2%) when compared to males (6.5%),
OR = 1.42 (95% CI, 1.14 to 1.77), (p=0.002). Mild, mod-
erate and severe CMPT were similarly distributed between
males and females, without statistically significant differ-
ence. The prevalence of 1 missing permanent tooth was 66
(44.3%) in males and 83 (42.3%) in females, while of 2 teeth
was 56 (37.6%) in males and 75 (38.3%) in females. Bilateral
hypodontia of lower second premolars and upper second in-
cisors was more common than unilateral hypodontia. Addi-
tionally, moderate CMPT, or subjects with 3, 4 or 5 missing
permanent teeth, were 11 (7.4%), 10 (6.7%) and 4 (2.7%)
in males and 15 (7.7%), 16 (8.2%) and 4 (2.0%) respective-
ly. Severe CMPT or oligodontia was distributed as follows: 6
missing teeth were found in 2 females, eight missing teeth in
2 males, and finally, 11 missing teeth in single male (Table 2).

In total, 287 and 384 missing teeth were found in 149
males and 196 females, respectively, indicating similar af-
fection between sexes, OR = 0.98 (95% CI, 0.76 to 1.28).
The mandibular teeth were significantly more affected than
maxillary, 191 (66.6%) vs. 96 (33.4%), OR = 1.99 (95%
CI, 1.48 to 2.67) and 246 (64.1%) vs. 138 (35.9%), OR =
1.78 (95%CI, 1.39 to 2.29) in males and females respective-
ly, without significant difference between genders. Amongst
287 missing teeth in males, the most commonly missing were
teeth No. 35 (28.5 %), followed by No. 45 (26.7%), No.12
(9.0%), No. 22 (8.3%), No. 15 and No. 25 (6.3%). Eight
different teeth were not missing. Amongst 384 missing teeth
in females, the most frequently missing tooth was No. 35
(26.3 %), followed by No. 45 (24.0%), No. 25 (8.9%), No.
15 (8.6%), No. 22 (8.3%) and No. 12 (7.3%). Six different

teeth were not missing (Table 3).
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Tablica 2. Raspodjela zuba koji nedostaju prema poziciji u zubnom luku prema FDI-ju u slucaju blage, umjerene i teske hipodoncije

Table 2  Distribution by the position in the mouth and frequency of specific congenitally permanent missing teeth (CMPT) according to the
World Dental Federation (FDI) notation in mild, moderate and severe hypodontia in evaluated sample
R (21 Ve Fomies | Todd e M\ile | omies | Todl
blaga hipodoncija — 1 ili 2 zuba ® Mild hypodontia, 1 or 2 teeth 15, 25, 45 - 2 2
12 6 4 10 15, 34, 45 - 1 1
15 4 4 8 15, 35, 45 1 - 1
22 4 7 11 22, 34, 44 - 1 1
25 1 2 3 22, 35, 45 1 1 2
31 2 1 3 25, 35, 47 1 - 1
35 23 34 57 25, 35, 45 - 3 3
37 1 2 3 32, 35, 42 - 1 1
41 1 0 32,37, 42 - 1 1
42 1 2 3 34, 35, 45 2 - 2
44 1 0 35, 44, 45 2 - 2
45 17 28 45 44, 45, 46 1 - 1
47 5 - 5 12,22, 32,42 - 1 1
12,22 11 12 23 12, 22, 25, 45 - 1 1
12, 45 1 1 2 12, 22, 35, 45 2 3 5
15, 25 1 6 7 15, 25, 32, 42 - 1 1
15,37 - 1 1 15, 25, 35, 45 6 7 13
15, 45 1 2 3 12, 15, 25, 45 1 - 1
22,25 1 - 1 12, 15, 22, 25 - 2 2
25,35 1 4 5 27,31, 41, 47 - 1
25, 45 1 - 1 27,31, 37,47 1 - 1
31, 35 1 - 1 12, 22, 15, 35, 45 - 1 1
31, 41 1 - 1 12, 22, 25, 35, 45 1 - 1
32,42 1 2 3 12,22, 35, 37, 47 1 - 1
33, 43 - 2 2 13,17, 27,37, 47 - 1 1
35, 42 1 - 1 14, 15, 25, 35, 45 1 - 1
35, 45 35 38 73 15, 24, 25, 35, 45 1 - 1
35, 47 - 1 1 17,27, 35, 45, 47 - 1 1
37, 47 - 4 4 27,31, 37, 41, 47 - 1 1
37, 45 - 1
Teska hipodoncije, 6 i vise zuba ® Severe hypodontia, 6 and more teeth
Elent{lerena hipodoncija - od 3 do 5 zuba * Moderate hypodontia 3 to 5 14, 15, 24, 25, 35, 45 ) 1 1
12,22, 24 - 1 15, 23, 25, 35, 44, 45 - 1 1
12,22, 35 1 1 2 13, 14, 15, 24, 25, 35, 44, 45 1 - 1
12,22, 45 2 - 2 14, 15, 17, 24, 25, 27, 37, 47 1 - 1
1, 34, 35, 22, 25, 12, 15, 41,
15,25,35 : 3 3 Wb 1 1
Ukupno * Total 149 196 345
Rasprava Discussion

Nasi rezultati prevalencije hipodoncije od 6,5 posto u
muskih i 9,2 posto u Zenskih ispitanika ili 7,8 posto kod oba
spola, pokazali su se kao jedni od najve¢ih u Europi. Najbli-
zi su onima koje je objavio Relling (23) za devetogodisnju i
desetogodisnju skolsku djecu u Danskoj (7,8 %) i Magnus-
son (24) za djecu u dobi od 8 do 18 godina iz Reykjavika na
Islandu (7,9 %). U svojoj metaanalizi od ukupno 40 istrazi-
vanja prevalencije hipodoncije, Khalaf i suradnici (15) izra-
¢unali su prevalenciju u 95-postotnom rasponu pouzdanosti
od 6,0 do 8,0 posto. Nasi rezultati prevalencije hipodonci-
je za zenske ispitanike te najée$¢a zahvacenost drugih donjih

Our findings of the prevalence of CMPT, 6.5% and 9.2%
in males and females, respectively, or 7.8% for both genders,
showed one of the highest prevalences in Europe. Our re-
sults are closest to those reported by Relling (23) for Dan-
ish school children (7.8%) and study by Magnusson (24)
from Iceland (7.9%). Khalaf et al. in their meta-analysis of
40 studies (15) reported 95% CI prevalence of 6.0 - 8.0%.
Higher prevalence of congenitally missing permanent teeth
in females and the highest affection of the lower second pre-
molars following upper lateral incisors and upper second pre-
molars followed the pattern of distribution of specific teeth in
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Characteristics of Congenitally Missing Permanent Teeth

Tablica 3. Broj i postotak pojedinih trajnih zuba koji nedostaju u istrazenom uzorku prema poziciji u zubnom luku — ozna¢eno prema FDI-ju
Table3  Frequency and percentage (%) of specific congenitally missing permanent teeth (CMPT) in an evaluated sample by the position in
the mouth according to the World Dental Federation (FDI) notation to a specific tooth.

Zulzl;l')l‘lt;oth Muskarci ® Males Zene © Females Ukupno © Total
11 -(0.0) -(0.0) -(0.0)
12 26 (9.4) 28 (7.3) 56 (8.2)
13 1(0.3) 1(0.3) 2(0.3)
14 3 (1.0) 1(0.3) 4(0.6)
15 18 (6.3) 33 (8.6) 51 (7.6)
16 -(0.0) -(0.0) -(0.0)
17 1(0.3) 2(0.5) 3(0.4)
21 0 (0.0) 1(0.3) 1(0.1)
22 24 (8.3) 31 (8.1) 55 (8.2)
23 0 (0.0) 1(0.3) 1(0.1)
24 3 (1.0) 2(0.5) 5(0.7)
25 18 (6.3) 34 (8.9) 52(7.7)
26 -(0.0) -(0.0) -(0.0)
27 2(0.7) 4(1.0) 6(0.9)
31 5(1.7) 4(1.0) 9(1.3)
32 1(0.3) 6(1.6) 7 (1.0)
33 0(0.0) 2(0.5) 2(0.3)
34 2(0.7) 3(0.8) 5(0.8)
35 82 (28.5) 101 (26.3) 183 (27.2)
36 -(0.0) -(0.0) -(0.0)
37 4(1.4) 11 (2.9) 15 (2.2)
41 2(0.7) 3(0.8) 5(0.7)
42 3 (1.0) 8 (2.1) 11 (1.6)
43 0 (0.0) 2(0.5) 2(0.3)
44 5(1.7) 3(0.8) 8(1.2)
45 77 (26.7) 93 (24.2) 170 (25.3)
46 1(0.3) 0(0.0) 1(0.1)
47 9(3.1) 10 (2.6) 19 (2.8)

Ukupno * Total 288 (100.0) 384 (100.0) 672 (100.0)

pretkutnjaka, zatim drugih gornjih sjekutica i drugih gornjih
pretkutnjaka, u rasponu su objavljenih rezultata i raspodjele
specifi¢nih zuba u hipodonciji kao u vecini drugih istraziva-
nja (13 - 15).

Nasi rezultati takoder su unutar raspona prevalencije hi-
podoncije trajnih zuba u ve¢ objavljenim istraZivanjima iz
Hrvatske — u rasponu od 2,32 posto u istrazivanju Milicica
i Canka (21) do 7,99 posto u istrazivanju Mili¢iéa i suradni-
ka (20). Bioarheoloska istrazivanja ortodontskih anomalija iz
Hrvatske pokazala su pojavnost hipodoncije od 41,02 posto u
kasnoj antici i 30,61 posto u ranom srednjem vijeku (25, 26).
Prije objavljeni radovi o prevalenciji hipodoncije iz Hrvatske
variraju u veli¢ini uzorka i rasponu dobi istrazene kohorte.
Mili¢i¢ i Canak (21), u istraZivanju na ortodontskim pacijen-
tima u dobi od 7 do 21 godine na Sveucilistu u Zagrebu tije-
kom 1975., takoder su pronasli da su drugi donji pretkutnja-
ci bili najzahvaceniji hipodoncijom, zatim slijede drugi gornji
sjekutiéi i drugi gornji pretkutnjaci, s ve¢om prevalencijom u
zena. Takoder su pronaili sliénu zahvacenost u obje celjusti,
$to nije bio slu¢aj u ovom istrazivanju (21). Viskovi¢ i surad-
nici (19) u svojoj su studiji hipodoncije iz grada Zadra u sje-
vernoj Dalmaciji, u uzorku ortodontskih pacijenata u dobi od

CMPT from other studies (13-15).

Our results are also within range of prevalence of CMPT
reported in previous studies from Croatia, range from 2.32%
in the study by Mili¢i¢ and Canak (21) up to 7.99% in the
study by Mili¢i¢ et al. (20) originating from the 20™ centu-
ry. Bioarchaeological investigations of orthodontic anomalies
from Croatia reported up to 41.02% and 30.61% of CMPT
prevalence in Late Antiquity and Early Medieval periods, re-
spectively (25, 26). Reports of CMPT from Croatia vary in
sample size and age cohorts. Mili¢i¢ and Canak (21) in their
study on orthodontic patients age 7-21 years from the Uni-
versity of Zagreb in 1975, also found that second mandibular
premolars were the most affected teeth, followed by the up-
per lateral incisors and upper second premolars, with higher
prevalence in females. They found similar affection in both
jaws (21) which was not the case in our study. Viskovi¢ et al.
(19) in their research from the city of Zadar in Northern Dal-
matia, found a CMPT prevalence of 5.52% in the sample of
orthodontic patients 8 - 20 years of age. They also found a
slightly higher prevalence of CMPT in females than in males,
with higher prevalence in the maxilla. The most affected teeth
were upper lateral incisors followed by the mandibular sec-
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8 do 20 godina, pronasli prevalenciju od 5,52 posto. Pronasli
su i ve¢u prevalenciju hipodoncije kod Zena, i s veéom preva-
lencijom u maksili. Opéenito, najzahvaceniji zub bio je dru-
gi gornji sjekuti¢, zatim drugi mandibularni pretkutnjak, a u
nasem istrazivanju najzahvaceniji zubi bili su drugi mandibu-
larni pretkutnjaci. Najzahvaceniji je zub 22 (17,12 %), a za-
tim slijedi 35. Jo$ jedno retrospektivno istrazivanje, iz 1994.
godine na Sveucili$ta u Zagrebu, analiziralo je desetogodis-
nji uzorak ortodontskih pacijenata u dobi izmedu medu 6 i
18 godina i pokazalo je srednju prevalenciju hipodoncije od
7,99 (17). Mili¢i¢ i suradnici (20) pronasli su veéu zahvace-
nost drugih gornjih sjekutica (41,5 %) zatim drugih donjih
(34,12 %) i gornjih (18,69 %) pretkutnjaka. Istrazivanje Le-
govi¢a i suradnika (17) o prevalenciji hipodoncije u ortodont-
skih pacijenata od 6 do 18 godina u dvjema hrvatskim regija-
ma — Slavoniji i Istri, pokazalo je znacajno ve¢u hipodonciju
u Istri (6,25 %) u usporedbi sa Slavonijom (2,34 %). Manjak
trajnih zuba u mandibuli prevladavao je medu djecom u Istri,
a u maksili je prevladavao u djece u Slavoniji (17).

U nasoj studiji je dvije tre¢ine trajnih zuba koji nedo-
staju zahva¢alo mandibulu, a nedavna metaanaliza Khalafa i
suradnika pokazala je podjednaku raspodjelu hipodoncije u
obje ¢eljusti (15).

Uzorak snimaka za ovu studiju pribavljen je od pacijenata
koji su pregledani u Sest specijalistickih ortodontskih ordina-
cija tijekom navedenog razdoblja u trima urbanim podrudji-
ma u juznoj Hrvatskoj. Time se Zeljelo prikladnije predstavi-
ti ciljanu populaciju kako bi se eventualno pronasla razlika
izmedu urbanih podru¢ja. Opéenito, preventivni, restaura-
tivni i interceptivni ortodontski zahvati besplatno su dostu-
pni svim hrvatskim drzavljanima do punoljetnosti ili do dobi
od 18 godina (27). Teska stanja i klinicki slucajevi koji za-
htijevaju napredniji, multidisciplinarni i dugoro¢ni tretman
obraduju se u nacionalnom referentnom centru za oralnu i
maksilofacijalnu kirurgiju i patologiju (Sveucilisna bolnica
Dubrava, Zagreb, Hrvatska), ili u referentnim centrima za
specifiéna stanja i sindrome u Europskoj uniji. Zbog toga je
ciljani uzorak ukljucio samo one pacijente bez pojedinih na-
sljednih stanja i sindroma povezanih s hipodoncijom. Broj
slucajeva s hipodoncijom u ovim regijama — ukljucuju jedan
ili dva zuba koji nedostaju — mogao bi biti i ve¢i, a razlog to-
mu jest to $to op¢i stomatolog u dogovoru s pacijentima i nji-
hovim roditeljima odlu¢uje da se ne upuéuju na ortodontski
pregled i terapiju (28). Sustavni pregled i metaanaliza Khala-
fa i suradnika iz 2014. (15) postavljeni su kao referencija za
usporedbu prevalencije u nasem istrazivanju. Nas je glavni re-
zultat da je prevalencija hipodoncije medu najve¢ima u do-
sad objavljenim istrazivanjima u Europi (15). Starija metaa-
naliza Poldera i suradnika iz 2004. godine (13), iz koje su bili
isklju¢eni ortodontski pacijenti, pokazala je veliku varijaciju
u prevalenciji hipodoncije — od 0,3 posto u izraelskoj skol-
skoj populaciji u gradu Jeruzalemu (objavili su Rosenzweig i
Gabarski) (29), pa sve do 36,5 posto u religiozno i genetski
izoliranih Dariusleut Hutterita u zapadnoj Kanadi (objavili
su Mahaney i suradnici) (30). Ve¢ina istrazivanja ne moze se
izravno usporediti zbog razli¢itih metoda uzorkovanja i zapa-
zanja, raspona dobi i spola, ukljucujudi i nasljedne te okolis-

ne ¢imbenike (15). Khalaf i suradnici (15) pokazali su da je
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ond premolars, while in our study the most affected teeth
were mandibular second premolars. The most affected were
tooth No. 22 (17.12%), followed by tooth No. 35. Another
retrospective study, which was conducted in 1994 at the Uni-
versity of Zagreb, included orthodontic patients aged 6-18
years during previous ten years, reported CMPT prevalence
of 7.99% (20). Milici¢ et al. (20) found higher affection of
upper lateral incisors (41.5%) followed by lower (34.12%)
and higher (18.69%) second premolars. Investigation of the
prevalence of CMPT on 6 - 18-year-old orthodontic pa-
tients in two other Croatian regions, Slavonia and Istria, by
Legovi¢ et al. (17), showed significantly higher CMPT in Is-
tria (6.25%) than in Slavonia (2.34%). CMPT in the man-
dible prevailed among the children from Istria, while that in
the maxilla among the children in Slavonia (17). Two-thirds
of the missing teeth in our study were located in the maxilla,
while recent meta-analyses by Khalaf et al. (15) reported sim-
ilar distribution between jaws.

The sample for this study was recruited from patients who
attended six different orthodontics practices during a specific
period, in three different urban zones in Southern Croatia, to
represent target population of orthodontic patients more ap-
propriately and to detect a different pattern among regions.
Preventive and restorative dental and interceptive orthodon-
tic treatments are available and free of charge to all Croatian
residents under the age of 18 years (27). More severe con-
ditions, syndromes, and cases that require more advanced,
multidisciplinary and long-term treatment, are commonly
referred to oral and maxillofacial national reference hospital
(University Hospital Dubrava, Zagreb, Croatia), or to refer-
ence centers for specific conditions or syndromes in the Euro-
pean Union. For that reason, the target sample included on-
ly participants without hereditary conditions or syndromes
correlated with CMPT. The number of mild cases involving
one or two missing teeth may be even higher because of gen-
eral dentists’ decisions and agreement with the patient and
their parents not to treat CMPT or refer their patient to orth-
odontic evaluation and sophisticated treatment (28). Previ-
ous systematic review and meta-analysis from 2014 by Khalaf
et al. (15) was set as a reference to compare prevalence from
this study. Our main finding of CMPT prevalence is among
highest reported for studies in Europe (15). Older meta-anal-
ysis of prevalence of CMPT from 2004 by Polder et al. (13),
which excluded orthodontic patients, reported considerable
variation in prevalence of CMPT, from 0.3% in the Israe-
li population of grade school children in Jerusalem, report-
ed by Rosenzweig and Gabarski (29), to 36.5% in the Dari-
usleut Hutterites of Western Canada, reported by Mahaney
etal. (30). Itis difficult to compare the studies because of dif-
ferent methods of sampling and observation, age range, sex,
including hereditary or environmental factors (15). Khalaf et
al. (15) showed that recent studies reported a higher preva-
lence of hypodontia if compared to the previous meta-anal-
ysis by Polder et al. (13), which may be attributed to better
diagnostics and inclusion of more prevalence studies. Polder
et al. (13) in their meta-analysis excluded studies with orth-
odontic patients which are more interested in orthodontic
evaluation and possible treatment with a chance to be recog-
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u novijim istrazivanjima uocena veca prevalencija hipodonci-
je u usporedbi s prijasnjom metaanalizom Poldera i suradni-
ka (13), $to se moze pripisati boljoj dijagnostici i uklju¢ivanju
veceg broja istrazivanja. Polder i suradnici (13) iskljucili su
u svojoj metaanalizi istrazivanja hipodoncije kod ortodont-
jagnostici i mogucoj terapiji, $to povecava moguénost da se
hipodoncija prepozna i zabiljezi. Khalaf i suradnici (15) nisu
pronasli statisticki znacajnu razliku u prevalenciji hipodon-
cije izmedu ortodontskih pacijenata i ostalih populacijskih
skupina. U nasem istrazivanju pronasli smo znacajno vecu
prevalenciju hipodoncije u zenskih ispitanika, $to je u skladu
s metaanalizama Poldera i suradnika (13) te Khalafa i njego-
vih suradnika (15), a Mattheeuws i suradnici (14) nisu pro-
nasli znacajnu razliku izmedu spolova.

U nasem je istrazivanju prevalencija hipodoncije u man-
dibuli bila gotovo dva puta veca negoli u maksili, a prijas-
nje su metaanalize pokazale podjednaku zahvacenost obiju
Celjusti (13, 15). Ustanovili smo da je drugi donji pretkut-
njak bio najzahvaceniji zub hipodoncijom u oba spola, zatim
drugi gornji sjekuti¢i u muskaraca i drugi gornji pretkutnja-
ci u zena. Gornji sredisnji sjekutici i gotovo svi prvi kutnja-
ci nisu bili zahvaceni hipodoncijom. Nasi rezultati u skladu
su s prija$njim metaanalizama prevalencije i raspodjele spe-
cificnih zuba zahvacenih hipodoncijom Poldera i suradnika
(13) te Khalafa i suradnika (15). Nastanjenost u specificnom
geografskom podru¢ju, ukljucujuéi priobalje i kontinental-
ni dio, nije utjecala na prevalenciju hipodoncije u oba spola,
$to upucuje na podjednaku zahvacenost ispitanika hipodon-
cijom unutar regije. Behr i suradnici (1) pokazali su statisti¢-
ki znacajnu razliku u prevalenciji hipodoncije u njemacko-
me gradu Regensburgu i njegovoj okolici. Drugo istrazivanje
prevalencije hipodoncije u razlicitim regijama u Turskoj, koje
su obavili Aktan i suradnici (18), pokazalo je statisticki zna-
¢ajnu razliku izmedu Sest regija.

Odgovaraju¢e vrijeme optimalne ortodontske terapi-
je ovisi o lokalizaciji i brojnosti trajnih zuba koji nedostaju,
dobi, skeletnim i dentalnim karakteristikama pacijenta te fi-
nancijskoj moguénosti i motivaciji pacijenta (31, 32). Izazo-
vi u terapiji pacijenata s hipodoncijom uklju¢uju dobivanje
raspolozivog prostora, poravnavanje zuba, duboki preklop i
kona¢nu retenciju (33). Prateéa mikrodoncija susjednih ili
istovrsnih zuba u slu¢aju jednostrane hipodoncije, zadrzani
mlije¢ni zubi i prate¢i poremecaj nicanja i pozicija zuba na-
sljednika, utjecu na raspoloziv prostor u luku (34).

Klinicka odluka je li cilj terapije zatvaranje prostora ili
otvaranje s ugradnjom dentalnog implantata ili drugi restau-
rativni zahvat, zahtijeva planiranje terapije utemeljene na do-
kazima (31). Interdisciplinarni pristup i suradnja ortodonta
i drugih specijalista — proteti¢ara, parodontologa, specijali-
sta restaurativne dentalne medicine i endodoncije te oralno-
ga kirurga — preduvjet je za optimalni rezultat u terapiji hi-
podoncije.

Zakljucak

Nasi rezultati nisu pokazali razliku u prevalenciji hipo-
doncije u razlic¢itim urbanim podru¢jima u juznoj Hrvatskoj.

Characteristics of Congenitally Missing Permanent Teeth

nized and recorded. Khalaf et al. (15) also found no statisti-
cally significant differences in the prevalence of CMPT be-
tween orthodontic patients and other population types. We
found a significantly higher prevalence of CMPT in females
than in males which are in general agreement with meta-anal-
yses by Polder et al. (13) and Khalaf et al. (15), while Mat-
theeuws et al. (14) found no differences between genders.

In our study, the prevalence of CMPT in the mandible
was almost two-fold higher than in the maxilla, while previ-
ous meta-analyses reported similar affection of both jaws (13,
15). Also, we found that the lower second premolars were
most affected teeth in both genders, followed by the upper
second incisors in males and upper second premolars in fe-
males. Upper central incisors and almost all first molars were
not affected. Our findings are in agreement with previous
meta-analyses of prevalence and distribution of specific teeth
of CMPT by Polder et al. (13) and Khalaf et al. (15). Specif-
ic geographic regions, including littoral and continental, did
not affect the prevalence of CMPT in both genders, which
indicates similar affection in the whole region. Behr et al. (1)
reported significantly different prevalence in the city of Re-
gensburg and regions outside Regensburg, Germany. Anoth-
er geographically oriented study by Aktan et al. (18) showed
significant difference among six areas in Turkey.

The appropriate timing for the optimal orthodontic treat-
ment approach depends on the localization and number of
congenitally missing teeth, age, skeletal and dental charac-
teristics of the patient as well as available finances and pa-
tient motivation (31, 32). Clinical problems faced in treat-
ing CMPT patients embrace amount of space, aligning teeth,
deep overbite and the final retention (33). The joint micro-
dontia of adjacent teeth, retaining deciduous teeth, and the
abnormal eruptive paths and drifting of the successional
teeth influence the amount of space (34). The clinical deci-
sion whether the plan includes space closure with eventual
teeth reshaping or space opening with subsequent placement
of dental implants or other restorative treatment needs evi-
dence-based treatment planning (31). The interdisciplinary
approach and interaction between the orthodontist and other
specialists such as prosthodontists, periodontists, endodon-
tists, restorative dentists and oral surgeons are essential for an
optimal therapeutic outcome.

Conclusion

Our findings showed a similar prevalence of CMPT in
different urban zones in Southern Croatia. The most com-
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Zubi koji su naj¢esée nedostajali bili su drugi mandibular-
ni pretkutnjaci, zatim drugi maksilarni pretkutnjaci u Zena
i drugi gornji sjekuti¢i u muskaraca. Pojava obostrane hipo-
doncije drugih donjih pretkutnjaka i drugih gornjih sjeku-
tica ¢e$¢a je od jednostrane. Broj zuba koji nedostaju i izra-
zenost hipodoncije bili su u rasponu rezultata objavljenih u
prijasnjim istrazivanjima u Hrvatskoj i Europi. Buduca dr-
zavna i regionalna epidemioloska istrazivanja mogu pridoni-
jeti boljem razumijevanju mogucih geografskih varijacija u
prevalenciji hipodoncije, $to moze poboljsati ukupni terape-
utski pristup.
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Abstract

Vrsta hipodoncije u ortodontskih pacijenata u juznoj Hrvatskoj .

monly missing permanent teeth were mandibular second pre-
molars followed by the maxillary upper second premolars in
females and upper second incisors in males. The occurrence
of bilateral hypodontia of lower second premolars and upper
second incisors are more common than unilateral hypodon-
tia. The quantity of missing teeth and severity of hypodon-
tia was within the range reported in previous studies across
Croatia and Europe. Further national and regional epidemi-
ological studies may attribute to understand better possible
geographic variations in the prevalence of CMPT which may
improve the therapeutic approach.

The high prevalence of CMPT in Southern Croatia rein-
forces the need for a timely diagnostics. In view of the high
prevalence of CMPT in Southern Croatia, it is suggested that
treatment of moderate and severe cases needs to be initiated.
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evaluated. CMPT was found in 345(7.8%) patients. The highest proportion of CMPT was with one or
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al hypodontia. Conclusions: The obtained results of high prevalence of CMPT in Southern Croatia re-
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