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Svrha rada: Svrha je ovoga istrazivanja usporediti stadij sazrijevanja cervikalne kraljeznice i dentalnu
dob s analizom stupnja kalcifikacije zuba. Ispitanici i metode: U istrazivanje je bilo uklju¢eno 405 is-
pitanika odabranih medu ortodontskim pacijentima saudijskog podrijetla koji su dosli u Kliniku za or-
todonciju specijaliziranoga stomatoloskog centra u zapadnoj regiji Saudijske Arabije. Dentalna dob
procijenjena je prema stupnju razvoja gornjih i donjih trecih kutnjaka, a skeletna zrelost prema sta-
diju sazrijevanija cervikalne kraljeznice. Statisticka analiza provedena je primjenom Kruskal-Walliso-
va, Mann-Whitneyjeva, Chi-kvadrat i t-testa te Spearmanove korelacije za usporedbu medu skupina-
ma. Rezultati: Zene su bile mlade od muskaraca prema stadijima sazrijevanja cervikalne kraljeznice.
CS1 - CS2 prikazuje razdoblje prije vrhunca rasta, CS3 — CS5 je pubertetski rast, a CS6 razdoblje na-
kon vrhunca rasta. Prosjecna dob i standardna devijacija za stadije CS2, CS3 i CS4 bila je 12,09 + 1,72
godine, 13,19 + 1,62 i 14,88 + 1,52. Spearmanov koeficijent korelacije izmedu sazrijevanja cervikal-
ne kraljeznice i dentalne dobi kretao se izmedu 0,166 i 0,612 te 0,243 i 0,832 za oba spola za gornje i
donje trece kutnjake. Razine znacajnosti za sve koeficijente postavljene su na 0,01 i 0,05. Zaklju¢ak:
Rezultati ovog istrazivanja pokazuju da je skeletna zrelost za oba spola rasla s porastom dentalne do-
bi. Kad je rije¢ o Zenama, zabiljeZeno je ranije skeletno sazrijevanje. Ovo istrazivanje zahtijeva daljnju
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analizu na ve¢em uzorku koji obuhvaca cijelu denticiju.

Uvod

Ortodontska terapija najucinkovitija je tijekom puberte-
ta, pa su zato procjena i predvidanje rasta vazni u planiranju
lije¢enja dentalnih i maksilofacijalnih anomalija (1, 2). Za
procjenu rasta i zrelosti strucnjaci se koriste mnogim parame-
trima kao §to su visina, tjelesna tezina, sekundarna seksualna
obiljezja te razvoj zubnoga i kostanoga tkiva. Dentalna zrelost
moze se odrediti na temelju stadija formiranja zuba, a mnoga
su istrazivanja pokazala da je dentalna dob povezana sa ske-
letnom zrelos¢u. Trenutaéno se analiza cervikalnih kraljeza-
ka intenzivno upotrebljava za procjenu skeletne zrelosti zbog
jednostavnosti i ponovljivosti iz rutinskoga dijagnostickog la-
teralnog kefalograma za ortodontsku terapiju (3, 4). Neko-
liko autora uoilo je da su razvojni stadiji pojedinih zuba u
korelaciji sa skeletnom zrelos¢u (5). Ipak, vrlo je malo istrazi-
vanja (6, 7) o povezanosti izmedu stupnja kalcifikacije zuba i
stadija zrelosti cervikalne kraljeznice (CVM). Cilj ovog istra-
zivanja je odrediti korelaciju izmedu stadija zrelosti cervikal-
ne kraljeznice i dentalne zrelosti na temelju stupnja kalcifika-
cije tre¢ih kutnjaka.

vratna kraljeznica, dob, odredivanje
pomocu skeleta; umnjak; kalcifikaci-
ja zuba

Introduction

Orthodontic treatment is most favorable and effective
during pubertal growth and hence growth assessment and
prediction are significant in planning treatments for dental
and maxillofacial abnormities (1, 2). To evaluate the growth
assessment and maturation many features such as body
height, body weight, secondary sexual characteristics, den-
tal and skeletal development are used. Dental maturity can
be determined by the stage of tooth formation and numer-
ous studies have found that dental maturity is associated with
skeletal maturity. At present, analysis of cervical vertebrae is
extensively used to evaluate skeletal maturity due to its sim-
plicity and reproducibility from a routine diagnostic lateral
cephalogram for orthodontic treatment (3, 4). Various au-
thors have noted that developmental stages of certain teeth
show a high correlation with skeletal maturity (5). Yet few
studies (6, 7) have been carried out to determine the asso-
ciation between tooth calcification stage and cervical verte-
bral maturation (CVM) stage. The aim of the present study
was to investigate the correlation between the CVM stages
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Ispitanici i metode

Ovo istrazivanje obuhvatilo je ukupno 405 pacijenata ko-
ji su se lijecili u Klinici za ortodonciju specijaliziranih sto-
matoloskih centara u zapadnoj regiji Saudijske Arabije. Svi
sudionici bili su saudijskog podrijetla. Odabrani su digital-
ni ortopantomogrami i lateralni kefalogrami u kombinaciji s
klini¢ckim zapisima 255 djevojcica i 150 dje¢aka u dobi od 9
do 20 godina. Kriteriji za ukljucivanje bili su:

*  kvalitetan digitalni ortopantomogram i lateralni kefalo-

ram

* bez bolesti ili intervencija koje utje¢u na razvoj ili prisut-
nost tre¢ih kutnjaka.

Pacijenti su iskljuceni iz istrazivanja prema sljede¢im kri-
terijima:

* bilo kakve kongenitalne anomalije zuba ili kongenitalne
anomalije drugoga, tre¢ega i Cetvrtoga cervikalnog kra-
ljeska, poput fuzije izmedu cervikalnih kraljezaka ili pri-
sutnosti sekundarnih osikula

*  pacijenti koji su imali bilo kakve sistemske bolesti koje bi
mogle utjecati na rast (poput prehrambenih poremecaja,
endokrinih poremecaja, sindroma i dugotrajne konzuma-
cije lijekova).

Dentalna zrelost: Dentalna dob analizirana je prema faza-
ma kalcifikacije gornjih i donjih tre¢ih kutnjaka. Razvoj zuba
kategoriziran je u razlicite skupine — od A (najmanji stupanj
razvoja) do H (potpuni razvoj) (8).

Skeletna zrelost: Skeletna zrelost vrjednovana je skeletnom
dobi i to koritenjem metode stadija zrelosti cervikalne kra-
ljeznice (CVM), procjenjujuéi morfologiju (oblik i donji gra-
ni¢ni konkavitet) triju cervikalnih kraljezaka (C2, C3 i C4)
prema Sest stupnjeva zrelosti (C1 — C6) koje su predstavili
Bacetti i suradnici (9, 10).

Sve digitalne radiografije pregledane su na istom racuna-
lu. Faze razvoja cervikalne kraljenice i formiranje zuba za
svakog je pacijenta procijenio ortodont, bez poznavanja do-
bi ili spola.

Statisti¢cke metode

Analiza je obavljena koritenjem statistickog paketa SPSS
V22.0 (IBM Corporation, New York, SAD). Razlika u propor-
ciji analizirana je Kruskal-Wallisovim H-testom, nakon ¢ega je
slijedio Mann-Whitneyjev U-test za usporedbu medu skupina-
ma i Chi-kvadrat test. Razlika u srednjim vrijednostima anali-
zirana je t-testom. Stadiji razvoja kutnjaka stavljeni su u kore-
laciju s razvojnim stadijima cervikalne kraljeznice koriste¢i se
Spearmanovim koeficijentom korelacije. Svi statisticki testovi
bili su dvostrani, a razina znacajnosti postavljena je na p < 0,05.

Rezultati

Tablice 1. i 2. pokazuju distribuciju stadija zrelosti gor-
njih i donjih tre¢ih kutnjaka prema dobi i spolu. U skupini
od 9 do12 godina razvojni stadiji za gornje tre¢e kutnjake bi-
lisuC, BiD, aza donje tre¢e kutnjake C i D, a zatim B. U

Stadiji sazrijevanja vratne kraljeZnice i dentalna dob .

method and dental maturity using tooth calcification stages
of third molars.

Materials and methods

The present study consisted of a total of 405 patients at-
tending orthodontic clinics of the specialized dental cen-
ters in western region of Saudi Arabia. All participants of the
study were only of Saudi origin. Digital panoramic radio-
graphs and lateral cephalograms along with clinical records
of 255 girls and 150 boys aged 9-20 years were selected. The
inclusion criteria were:

A high quality digital panoramic radiograph and lateral

cephalogram

No history of medical or surgical disease affecting the

presence and development of third molar teeth.

The following exclusion criteria were considered and the
following patients were excluded from the investigation:

- Patients with any congenital tooth anomalies or congeni-
tal anomalies of the 2, 3" and 4™ cervical vertebrae such
as fusion between cervical vertebrae or presence of sec-
ondary ossicle were eliminated.

Patients having any systemic diseases that could affect

growth (such as nutritional disturbance, endocrine disor-

ders, syndromes, and long term consumption of medica-
tion) were excluded.

Dental maturity: The assessment of dental maturity was
done according to the calcification stages of upper and lower
third molar teeth. The development of teeth was categorized
into different groups, ranging from A (least development) to
H (complete development) (8).

Skeletal maturity: The Skeletal maturity was evaluated by
skeletal age using cervical vertebra maturation (CVM) stage
method, assessing the morphology (shape and inferior bor-
der concavity) of three cervical vertebrae (C2, C3, and C4)
consisting of six maturity stages (C1-C6) presented by Bacet-
ti et al. (9,10).

All digital radiographs were viewed on the same comput-
er. The stages of cervical vertebra development and tooth for-
mation of each patient were assessed by an orthodontist with-
out having knowledge of age or gender.

Statistical method
The analysis was performed using the Statistical Package

SPSS statistic V22.0 (IBM Corporation, New York, USA).
The difference in proportion was tested using Kruskal-Wal-
lis H followed by Mann-Whitney U test for inter group com-
parison, and Chi-Square tests. The difference in mean was
tested using t-test. Molar stages were correlated with cervi-
cal vertebra developmental stages using the Spearman’s corre-
lation coefficient. All statistical tests were two-sided, and the
significance level was set at p < 0.05.

Results

Table 1 and 2 show the distribution of upper and low-
er third molar stages according to age and gender. In 9-12
years group the common upper third molar stages were C,
B and D respectively, while the common lower third molar
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Cervical Vertebral Maturation Stages and Dental Maturation

Tablica 1. Distribucija ispitanika sa stadijima razvoja gornjih trecih kutnjaka prema dobi i spolu

Table1  Distribution subjects with upper third molar stages according to age and gender:

Dob u Stadiji razvoja gornjih tre¢ih kutnjaka ¢ Upper third molar stages Uk .
godinama ¢ upno
N A B © D E F G H NA Total

9-12 6 32 38 28 8 0 0 0 28 140
13-16 0 12 52 138 72 38 8 10 12 342
>17 0 0 0 34 28 76 66 122 2 328
Kruskal-Wallis H, p 0,0001 ® Kruskal-Wallis H, p value 0.0001

Spol ¢ Gender A B C D E F G H NA

Muski * Male 2 20 42 60 36 38 8 68 26 300
Zenski * Female 4 24 48 140 72 76 66 64 16 510
Chi-kvadrat, p 0,0001 ® Chi-square, p value 0.0001

Tablica 2. Distribucija ispitanika sa stadijima razvoja donjih trec¢ih kutnjaka prema dobi i spolu

Table 2  Distribution subjects with lower third molar stages according to age and gender:

Dob u Stadiji razvoja donjih tre¢ih kutnjaka ® Lower third molar stages Uk .
godinama ® upno
Jir— A B C D E F G H NA Total

9-12 6 28 48 34 8 0 0 0 16 140
13-16 4 16 48 148 90 12 4 14 6 342
>17 0 0 4 30 40 72 60 122 0 328
Kruskal-Wallis H, p 0,0001 ® Kruskal-Wallis H, p value 0.0001

Spol ¢ Gender A B C D E F G H NA

Muski * Male 6 18 50 70 46 20 8 68 14 300
Zenski ® Female 4 26 50 142 92 64 56 68 8 510

Chi-kvadrat, p 0,0001 ® Chi-square, p value 0.0001

ovoj dobnoj skupini nije bilo stadija F, G i H. U skupini od
13 do 16 godina bili su prisutni svi razvojni stadiji tre¢ih kut-
njaka, a najces¢i je bio stadij D. U dobnoj skupini djece sta-
rije od 17 godina, razvojni stadij H bio je naj¢eséi na gornjim
i donjim tre¢im kutnjacima. U Zenskoj skupini ovoga saudij-
skog uzorka, najces¢i razvojni stadij treéeg kutnjaka bio je D,
a u muskoj skupini D i H.

U tablici 3. je distribucija kronoloske dobi za sve ispita-
nike prema razvojnim stadijima cervikalne kraljeznice. Sred-
nja dob i standardna devijacija za stadije 3 i 4 bile su 13,19 +

stages were C and D and B, there were no F, G and H stages
in this age group. In 13-16 years group all third molar stag-
es were present, the most common stage was stage D. In the
age group more than 17 years, H stage of third molar was the
most common in upper and lower third molars. In the fe-
male group of this Saudi sample the most common stage of
third molar was stage D, while in the male group the com-
mon stages were stage D and H.

Table 3 shows the distribution of chronological ages for
all subjects grouped by cervical vertebra developmental stag-

Tablica 3. Distribucija kronoloske dobi svih ispitanika prema stadijima sazrijevanja cervikalne kraljeznice

Table 3  Distribution of chronological ages for all subjects grouped by CVS:
Dob Dob 12
Stadiji sazrijevanja cervikalne kraljeznice ® (srednja £ SD) ® Spol * Gender n (srednja + SD) © t-test ®
Cervical vertebra developmental stages Age po ende Age P valve
(Mean + SD) (Mean = SD) t-test
Muski ® Male 22 10.73 +1.31 0.12
sl 3 1062412 Zenski « Female | 12 10.42 £1.06
Muski ® Male 21 12.14 +1.67 0.16
2 4 12.09 £1.72 ~
o 3 09217 Zenski * Female 13 12+1.85
Muski ® Male 25 14.14 +1.19 0.07
€53 50 13.19 2162 Zenski * Female 25 12.24 +1.43
Muski  Male 26 15.08 +0.87 0.18
s 88 14.88£1.52 Zenski ¢ Female 62 14.79 £1.72
Muski ® Male 23 18.17 £1.92 0.08
16.97 £2. =
€55 o7 697 £2.05 Zenski * Female 44 16.34 +1.84
Muski ¢ Male 33 19.05 +1.38 0.14
CS6 132 18.55 £1.52 =
. 2515 Zenski * Female | 99 18.39 £1.54
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1,62 1 14,88 + 1,52; zene su bile mlade od muskaraca u cer-
vikalnim stadijima.

Tablica 4. prikazuje koeficijente korelacije izmedu razvoj-
nih stadija cervikalne kraljeznice i trec¢ih kutnjaka u gornjoj
i donjoj ¢eljusti.

Stadiji sazrijevanja vratne kraljeZnice i dentalna dob .

es. The mean age and standard deviation for cervical stage 3
and 4 were 13.19 +£1.62 and 14.88 +1.52 respectively; the fe-
males were younger than males in these cervical stages.

Table 4 shows the correlation coefficients between cervi-
cal vertebra developmental stages and third molar stages of
subjects in both upper and lower third molars.

Tablica 4. Korelacijski koeficijenti izmedu stadija sazrijevanja cervikalne kraljeznice i trecih umnjaka kod ispitanika

Table 4  Correlation coefficients between cervical vertebra developmental stages and third molar stages of subjects:
Stadiji sazrijevanja cervikalne kraljeznice ® Cervical vertebra developmental stages

CS1 Cs2 CS3 CS4 CS5 CS6
Stadiji gornjih tre¢ih umnjaka © . b . . N b
Uppet third molar stages 0.267 0.166 0.287 0.246 0.612 0.198
Stadiji donjih trecth umnjaka * 0.287* 0.243° 0.471° 0.634° 0.536" 0.832:
Lower third molar stages
Dob u godinama ¢ Age in years 0.732* 0.542° 0.532° 0.486° 0.631* 0.429*

*korelacija je statisticki znacajna na razini 0,01 ® correlation is significant at 0.01 level; * korelacija je statisticki znacajna na razini 0,05 © correlation is

significant at 0.05 level

Rasprava

Mnogi bioloski pokazatelji, poput sazrijevanja ko$tano-
ga zgloba (11), cervikalnih kraljezaka (9, 10) i razvoja zuba
(12), koristeni su za procjenu razvojne dobi. Osim rendgen-
ske snimke ru¢noga zgloba, za procjenu kostanog sazrijevanja
stru¢njaci se koriste i analizom CVM-a. Na kefalogramu se
razvojne promjene cervikalnih kraljezaka koriste za procjenu
stupnja fizioloske zrelosti pojedinca koji raste i za izratunava-
nje kostane dobi. Mnogi istrazivaci slazu se da se evaluacija
cervikalnih kraljezaka na rutinskom lateralnom kefalogramu
lubanje moze upotrijebiti za predvidanje mandibularnog ra-
sta (9, 13 = 15). CVM objasnjava cijelo razdoblje pubertet-
skog rasta biljezeci sve znacajne faze kraniofacijalnog razvo-
ja tijekom adolescencije i mlade odrasle dobi koja vrijedi za
oba spola (9, 10, 16). Malo je autora koji povezuju dentalnu
i skeletnu zrelost (16, 17). Prema nekoliko istrazivanja, den-
talna zrelost sa stupnjem kalcifikacije zuba smatra se znacaj-
nim bioloskim ¢imbenikom (18). Istrazivanja su pokazala da
je CVM pouzdan postupak za procjenu skeletne zrelosti (5,
9,16, 17, 19). Uz to, ne zahtijeva dodatnu ekspoziciju x-zra-
¢enju, osim za rutinski lateralni kefalogram.

U ovom radu istrazivala se povezanost izmedu sazrijeva-
nja vratnih kraljezaka i dentalne dobi saudijske djece. Ne-
ki autori otkrili su da razvojni stadiji odredenih zuba, kao
$to su o¢njaci i drugi kutnjaci, znacajno koreliraju sa skelet-
nom zrelos¢u (3, 4, 19, 20). No razvoj tre¢eg kutnjaka poka-
zao je najve¢u varijabilnost u usporedbi sa svim ostalim zu-
bima (21).

U ovom je istrazivanju za procjenu skeletne zrelosti kori-
sten stadij zrelosti cervikalnih kraljezaka na lateralnom kefa-
logramu, rutinskoj dijagnostickoj snimci koja se upotrebljava
u ortodontskoj terapiji. Istrazivanje je analiziralo povezanost
izmedu dentalne dobi na temelju tre¢eg kutnjaka i skeletne
zrelosti procjenom stupnja zrelosti cervikalnih kraljezaka. U
nedavno objavljenom istrazivanju Chena J. i suradnika stup-
njevi dentalne kalcifikacije koristeni su za utvrdivanje dental-
ne zrelosti, a skeletna zrelost procijenjena je CVM metodom,
pri ¢emu je utvrdena statisticki znacajna korelacija izmedu

Discussion

Many biological indicators such as skeletal maturation of
hand-wrist (11), cervical vertebrae (9, 10) and dental develop-
ment (12) have been used to evaluate for developmental age
estimation. In addition to hand-wrist radiographs, the evalu-
ation of CVM was used for assessing the skeletal maturation.
On cephalometric radiographs, the developmental changes of
cervical vertebrae were used to evaluate the degree of physio-
logical maturity of a growing individual and also to calculate
the bone age. Many researchers agree that evaluation of cervi-
cal vertebrae with routine lateral skull cephalograms are corre-
lated and can be used to predict mandibular growth (9, 13-15).
CVM explains the complete pubertal growth period by record-
ing all significant phases in craniofacial growth during adoles-
cence and young adulthood which is valid for both genders
(9, 10, 16). Few researchers suggested a slight association be-
tween dental and skeletal maturity (16, 17). According to some
studies, dental maturity with levels of calcification of teeth is
considered to be a significant biologic factor (18). Some re-
searchers have found that CVM is a reliable method for skel-
etal maturity assessment (5, 9, 16, 17, 19]) Furthermore, they
concluded that an additional x-ray exposure, apart from the
routine lateral cephalometric projection, is not required.

This study investigated the interrelationship between cer-
vical vertebrae maturation and dental ages of Saudi children.
Some authors have found that developmental stages of cer-
tain teeth such as canines and second molars have a strong
correlation with skeletal maturity (3, 4, 19, 20). However,
the timing of third molar development showed the highest
variability compared to all other developing teeth (21).

In the present study, an assessment of skeletal maturity
was done using the CVM on lateral cephalogram, and a rou-
tine diagnostic radiograph was used for orthodontic treat-
ment. The study investigated the interrelationship of dental
age using the third molars and skeletal maturity by assessing
the maturity stages of cervical vertebrae. A recent study by
Chen ] et al., dental calcification stages were used to deter-
mine dental maturity, while skeletal maturity was evaluated
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stupnja kalcifikacije zuba i zrelosti cervikalne kraljeznice (6).

Distribucija kronoloske dobi svih ispitanika prema sta-
diju sazrijevanja vratnih kraljezaka prikazana je u tablici 3.
Na temelju procjene CVM-a, srednja kronoloska dob djevo-
jaka bila je nesto niza negoli djecaka, pri ¢emu je svaki stadij
nastupio ranije kod Zenskih negoli muskih ispitanika. U fazi
CS2 i CS4 srednja kronoloska dob bila je 12,09 + 1,72 godi-
na i 14,88 + 1,52 godina (tablica 3.). U CVM metodi CS1
— CS2 pokazuje razdoblje prije vrhunca rasta, CS3 - CS5 je
pubertetski rast, a CS6 razdoblje nakon vrhunca rasta (ta-
blica 3.). Ovi rezultati u skladu su s ranijim istrazivanjima
Baccettija i suradnika (9, 10). Rezultati dobiveni Spearmano-
vim koeficijentom korelacije izmedu sazrijevanja cervikalnih
kraljezaka i zuba kretali su se izmedu 0,166 1 0,612, 0,243 i
0,832 za oba spola za gornje i donje tre¢e kutnjake. Razine
znacajnosti za sve koeficijente postavljene su na 0,01 i 0,05
(tablica 4.).

Prema stajalistu nekoliko istrazivaca, proucavanje odabra-
nih zuba umjesto cijele denticije daje vece koeficijente ko-
relacije izmedu dentalne i skeletne zrelosti, jer se smanjuje
vierojatnost slucajnih pogresaka (17, 22, 23). Cini se da se
povezanost izmedu zuba i kostura razlikuje prema zemljopi-
snim regijama i rasama / etnickim skupinama (24).

U ovom istrazivanju stupnjevi kalcifikacije zuba koristeni
su za odredivanje dentalne zrelosti, a skeletna zrelost vrjedno-
vana je CVM metodom koja se nasiroko upotrebljava. Mala,
ali statisticki znacajna korelacija pronadena je izmedu stup-
nja kalcifikacije zuba i zrelosti cervikalne kraljeznice. Koefici-
jenti korelacije izmedu stupnjeva kalcifikacije gornjih tre¢ih
kutnjaka i skeletne zrelosti bili su slabo pozitivni i varirali su
od 0,166 do 0,0287, osim za stupanj CS5 za koji je postoja-
la umjerena pozitivna korelacija (tablica 4.). Za donje tre¢e
kutnjake zabiljezena je umjerena pozitivna korelacija izmedu
cervikalne kraljeznice (CS4, CS5 i CS6) i razvojnih stadija u
rasponu od 0,471 do 0,832.

U istrazivanju koje su proveli Chen i suradnici, CVM i
stupanj kalcifikacije zuba, osim tre¢ih kutnjaka, korelirali su
u rasponu od 0,601 do 0,911. Krailassiri i suradnici (25) te
Uysal i suradnici (17) pronasli su slabe korelacije, a Engstrom
i suradnici (26) snaznu korelaciju. U ovom saudijskom uzor-
ku pronadena je slaba pozitivna korelacija izmedu stadija sa-
zrijevanja cervikalnih kraljezaka i gornjega tre¢eg kutnjaka u
rasponu od 0,166 do 0,0287, osim za stupanj CS5 kod koje-
ga je postojala umjerena pozitivna korelacija. Za donje trece
kutnjake ustanovljena je umjerena pozitivna korelacija izme-
du razvojnih stadija cervikalne kraljeznice CS4, CS5 i CS6, u
rasponu od 0,471 do 0,832. Mnogi su istrazivali naveli da je
sazrijevanje mandibularnog o¢njaka snaznije povezano s pu-
bertetskim rastom od bilo kojega drugog zuba (4), a neki su-
geriraju da drugi pretkutnjak ima najvecu korelaciju s kosta-
nim sazrijevanjem (25). Zakljuceno je da drugi kutnjak ima
prednost zbog svojega duljeg razdoblja razvoja do kasnije do-
bi u odnosu na druge zube (5, 27, 28).

Skeletna zrelost porasla je zajedno s povecanjem dentalne
dobi za oba spola. Kod zenskih ispitanika zabiljezeno je rani-
ji pocetak svakog stadija skeletnog sazrijevanja. U jednoj fazi
na vrhuncu rasta te su razlike bile najvece. Sve korelacije iz-
medu skeletne i dentalne zrelosti bile su statisticki znacajne.

Cervical Vertebral Maturation Stages and Dental Maturation

by CVM method and statistically significant correlation was
found between tooth calcification stage and cervical vertebra
maturation stage (6).

A distribution of chronological ages of all subjects ac-
cording to cervical vertebra maturation stages is shown in
Table-3. Based on CVM assessment, the mean chronolog-
ic age of girls was slightly lower than that of boys, with each
stage being constantly earlier in female than in male subjects.
In stage CS2 and CS4, the mean chronologic age was 12.09
+1.72 years and 14.88 +1.52 years respectively (Table-3). In
CVM method, CS1-CS2 show the period before the peak of
growth, during CS3-CS5 it’s the pubertal growth spurt and
CS6 is the period after the peak of the growth (Table-3). The
results of the present study are in compliance with those ob-
tained in earlier studies by Baccetti ez a/. (9, 10). The results
of Spearman correlation coefficients between cervical verte-
brae and dental maturation were between 0.166 and 0.612,
0.243 and 0.832 for both genders for upper and lower third
molars respectively. The significance levels for all coefficients
were the same at 0.01 and 0.05 (Table-4).

According to a number of researchers, the study of sever-
al selected teeth rather than the entire dentition gives high-
er correlation coeficients between dental and skeletal matu-
rity since the probability of accidental errors will be reduced
(17, 22, 23). The association between the teeth and skeleton
also appear to vary among geographic regions and races/eth-
nic groups (24).

In the current study, dental calcification stages were used
to determine dental maturity and skeletal maturity was eval-
uated by CVM method, which is a widely used method. A
low but statistically significant correlation was found between
tooth calcification stage and cervical vertebra maturation
stage. The correlation coefficients between calcification stages
of upper third molars and skeletal maturity was a weak posi-
tive and was ranging from 0.166 to 0.0287, except for CS5
stage in which there was a moderate positive correlation [Ta-
ble-4]. For lower third molars, there was a moderate positive
correlation between cervical vertebra (CS4, CS5 and CS6)
and the developmental stages ranging from 0.471 to 0.832.

A study by Chen et al., the CVM and dental calcifica-
tion stages of the teeth except the third molars showed cor-
relations ranging from 0.601 to 0.911. Krailassiri et al. (25)
and Uysal ez al. (17) have reported weak correlations, while
Engstrom et al. (26) found a strong correlation. In this Saudi
sample there was a weak positive correlation between CVM
stages and upper molar ranging from 0.166 to 0.0287, except
for CS5 stage in which there was a moderate positive corre-
lation. For lower third molar stages, there was a moderate
positive correlation between cervical vertebra developmental
stages CS4, CS5 and CS6, ranging from 0.471 to 0.832. It
has been recommended by many researchers that the matu-
ration of the mandibular canine is more strongly associated
with the pubertal growth spurt than any other teeth (4) and
some investigators have suggested that the second premolar
has the highest correlation with skeletal maturation (25). It
has been concluded that the second molar has an advantage
over other teeth because of its longer period of development
until a later age (5, 27,28).
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Postoji potreba za daljnjim istrazivanjima na ve¢em uzorku
saudijske djece.

Zakljuc¢ak

§ obzirom na klini¢ku primjenjivost i jednostavnost, me-
toda odredivanja zrelosti cervikalne kraljeznice ¢ini se kori-
snim dijagnostickim alatom. Stadij sazrijevanja cervikalne
kraljeznice moze pomoci u odredivanju razdoblja aktivnog
rasta za bolji dugoro¢ni u¢inak ortodontske / ortopedske te-
rapije. Moze se koristiti za odredivanje vremenskog okvira in-
tervencije radi korekcije facijalnih deformiteta. Stupanj kal-
cifikacije zuba bio je statisti¢ki znacajno povezan sa stadijem
sazrijevanja cervikalne kraljeznice u saudijskoj populaciji. U
planiranju ortodontske terapije korisno je razmotriti i dental-
nu i skeletalnu zrelost.

Zahvala

Autor zahvaljuje dr. Manjunathi Bhariju Sharaneshi,
izvanrednom profesoru oralne biologije i dr. Sakeeni, docen-
tu preventivne stomatologije sa Stomatoloskog fakulteta Sve-
ucilista Taif u Saudijskoj Arabiji na pomodi u pripremi ovog
rada, uredivanju i kritickim savjetima.

Sukob interesa

Autor nije bio u sukobu interesa.

Abstract

Stadiji sazrijevanja vratne kraljeZnice i dentalna dob .

Skeletal maturity increased together with the increase in
dental ages for both genders. A constantly earlier occurrence
for each skeletal maturation stage was observed in females. At
some stage, in the peak growth period, these differences were
more marked. All correlations between skeletal and dental
stages were statistically significant. Further research using a
larger sample of Saudi children is needed to come to more re-
liable conclusions.

Conclusions

Due to its practical applications, the CVM stage meth-
od appears to be a powerful diagnostic tool. The CVM stage
method may be helpful for the assessment of period active
growth for long term effects of orthodontic/orthopedic treat-
ment approach. It can be used to identify the sufficient time
for intervention for the late correction of facial deformities.
Tooth calcification stage was significantly correlated with
CVM stage in a study of Saudi sample. When planning the
orthodontic treatment, it is useful to consider both dental
and skeletal maturity.
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Background: The aim of the present study was to compare the cervical vertebra maturation stages
method and dental maturity using tooth calcification stages. Methods: The current study comprised
of 405 subjects selected from orthodontic patients of Saudi origin coming to clinics of the specialized
dental centers in western region of Saudi Arabia. Dental age was assessed according to the develop-
mental stages of upper and lower third molars and skeletal maturation according to the cervical ver-
tebrae maturation stage method. Statistical analysis was done using Kruskal-Wallis H, Mann-Whit-
ney U test, Chi-Square test; t-test and Spearman correlation coefficient for inter group comparison.
Results: The females were younger than males in all cervical stages. The CS1-CS2 show the period
before the peak of growth, during CS3-CS5 it’s the pubertal growth spurt and CSé is the period af-
ter the peak of the growth. The mean age and standard deviation for cervical stages of CS2, CS3 and
CS4 were 12.09 +1.72 years, 13.19 #1.62 and 14.88 +1.52 respectively. The Spearman correlation co-
efficients between cervical vertebrae and dental maturation were between 0.166 and 0.612, 0.243
and 0.832 for both sexes for upper and lower third molars. The significance levels for all coefficients
were equal at 0.01 and 0.05. Conclusion: The results of this study showed that the skeletal maturi-
ty increased with the increase in dental ages for both genders. An early rate of skeletal maturation
stage was observed in females. This study needs further analysis using a larger sample covering the
entire dentition.
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