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SaZetak

Svrha istrazivanja bila je na laterolateralnim rentgenogramima, pomocu horizontal-
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nih linearnih varijabli, ustanoviti razliku u debljini mekog tkiva kod ispitanika s kla-

som | i klasom Il/1 te utvrditi razlike navedenih varijabli s obzirom na spol. U istra-
Zivanju je koristeno 56 laterolateralnih rendgenograma - 30 s klasom | (16 djecaka
i 14 djevojcica) i 26 s klasom 11/1 (11 djecaka i 15 djevocica) u dobi od 12 godina.
Mjerenje debljine mekih tkiva obavljeno je pomocu pet horizontalnih parametara, a
dobivene vrijednosti statisti¢cki su obradene Studentovim t-testom.

Statistickom analizom ustanovljeno je da medu spolovima u klasi | postoji razlika u
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tocki A”; kod klase 11/1 razlika je u tocki Li; analiza djecaka izmedu klase i Il/1 ta-

koder pokazuje razlike u tocki A’; analiza djevojcica izmedu klase 1 1l/1 pokazuje
razlike u tocki Ls, a ukupna analiza klase 1i [l/1, bez obzira na spol, pokazuje razli-

ku u tockama A" i Ls.

Klju€ne rijeci
malokluzija, Angle klasa I; malokluzija,
Angle klasa Il; radiografija

Uvod

Profil mekih tkiva vaZan je kod planiranja orto-
dontske terapije, a razlicitosti su u varijacijama ske-
letalnog konveksiteta, mekom tkivu i protruziji usa-
na te polozaju donjih sjekutica (1, 2). Ispravljaju li
se malokluzije uglavnom se utjeCe i na promjene u
izgledu donje trecine lica (3-5). No, meko tkivo ko-
je prekriva kosti i zube toliko se moZe razlikovati da
dentoskeletalni meduceljusni odnos moze biti nedo-
voljna vodilja za procjenu disharmonije lica (6, 7).
Promjenom odnosa izmedu tvrdih tkiva dogada se i
preraspodjela mekih, pa zato terapija koja se teme-
1ji samo na skeletalnim standardima moZe rezultira-
ti neskladom u proporcijama lica (8 -12). Kako bi se
izbjegle vecée pogreske, potrebna je detaljnija anali-
za facijalnih struktura (3 -5, 12). Danas su dostupne

Introduction

The soft tissue profile has an important role in
the planning of the orthodontic treatment, and dif-
ferences are perceived in the variations of skeletal
convexity, soft tissue and protrusion of the lips, and
also in the position of the lower incisors (1, 2). Cor-
rection of malocclusion mainly effects changes in
the appearance of the lower facial third (3-5). How-
ever, the soft tissue which covers the bone and the
teeth can differ to such an extent that the dentoskel-
etal jaw relationship can be an inadequate guide for
evaluation of facial disharmony (6, 7). Changed re-
lation between the hard tissues leads to redistribu-
tion of the soft tissues, so the treatment based on-
ly on skeletal standards can result in disharmonious
facial proportions (8-12). In order to avoid great-
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mnoge metode za procjenu facijalnih promjena i ra-
zlicitosti, ukljucujuéi: antropometriju, fotogrametri-
ju, kompjutorsku obradu - “imaging” i kefalometriju
(13, 14). Skeletalne norme pomaZu nam odrediti vr-
ste terapija i omogucuju da predvidimo njihove re-
zultate, ali izgled mekog tkiva samo djelomice ovisi
o potpornim tvrdim strukturama (8). Kako bi se pra-
vilno predvidio odgovor mekoga tkiva na promjene
poloZaja tvrdoga tkiva, nuZno je razumjeti Sto se do-
gada s mekim tkivom u odnosu prema ortodontskim
1 ortopedskim promjenama (15 -22) te uzeti u obzir
i njihov rast i razvoj (23 -31).

Razlicit izgled profila rezultat je mnogih ¢imbe-
nika. Na to kakav i kolik ¢e biti ucinak terapije na
izgled pacijenta, osim zuba, utjecu spol i dob, za-
tim vrsta terapije te oblik i napetost usana - jedan od
glavnih ¢imbenika za izgled lica. Danas je opce pri-
hvacéeno misljenje da ortodontski pomak zuba moze
promijeniti izgled lica (3-5).

Budu¢i da se vecina dentofacijalnih nepravil-
nosti i promjena nastalih ortodontskom terapijom,
najjasnije odrazava na profilu (29), svrha ovog
istraZivanja jest na laterolateralnim rendgenogrami-
ma, pomocu horizontalnih linearnih varijabli, odre-
diti razliku debljine mekog tkiva kod ispitanika s
klasom II/1 i klasom I te ustanoviti razlike navede-
nih varijabli glede spola.

Uzorak i postupci

Podaci su se poceli skupljati odabirom iz zbirke
odgovarajuéih laterolateralnih rendgenograma gla-
ve u Zavodu za ortodonciju Stomatoloskog fakulte-
ta SveudiliSta u Zagrebu. Prikupljeno ih je 56, ispi-
tanici su bili u dobi od 12 godina, a podijeljeni su u
dvije skupine. U prvoj skupini bilo je 30 ispitanika
s dentalnom i skeletalnom klasom I (16 djecakai 14
djevojcica), a u drugoj oni s distookluzijom, to jest
klasom II/1 (11 djecaka i 15 djevojcica).

Pausov papir precizno je postavljen i fiksiran na
snimku. Olovkom su prenesene konture mekih tki-
va profila, sella turcica, frontalna i nazalna kost, dno
orbite, maxilla, mandibula, odnos gornjeg i donjeg
centralnog sjekuti¢a te odnos prvoga donjeg mola-
ra i njegova antagonista. Sljedeci potez bio je ucrtati
rendgenkefalometrijske referentne tocke (Slika 1.):
A’ tocka najveéeg konkaviteta na sredini gornje

usne izmedu toCaka subnasale i labrale superi-
us
A Subspinale — najdublja tocka konkaviteta pred-
nje konture processusa alveolarisa maxillae
Ls Labrale superius — najanteriornija to¢ka gornje
usne
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er errors, it is necessary to perform detailed anal-
ysis of the facial structures (3-5, 12). Today, many
methods for evaluation of facial changes and diver-
sity are available, including anthropometry, photo-
grammetry, computer imaging and cephalometry
(13, 14). Skeletal norms are of assistance during de-
termination of the type and prediction of the result
of treatment, although the appearance of the soft tis-
sue only partially depends on the support of the hard
structures (8). In order to correctly predict the re-
sponse of the soft tissue to the changed position of
the hard tissue, it is important to understand the be-
haviour of the soft tissue with regard to orthodontic
and orthopaedic changes (15-22), as well as to take
into account its growth and development (23-31).

The different appearance of the profile is a re-
sult of a number of factors. The effect the treatment
will have on the patient’s appearance, apart from the
teeth, is influenced by the sex and age of the patient,
the type of treatment and the contour and tension
of the lips, one of the main factors in facial appear-
ance. Today, it is generally accepted that orthodon-
tic movement of the teeth can change the appear-
ance of the face (3-5).

As the majority of dentofacial deformities, in-
cluding changes arising from the effect of orth-
odontic treatment, are most clearly reflected in the
profile (29), the object of this investigation was to
determine the differences in thickness of the soft tis-
sue in subjects with class II/1 and class I by means
of horizontal linear variables on laterolateral radio-
graphs, as well as the differences in the aforemen-
tioned variables with regard to sex.

Sample and methods

The data were taken from the records of relevant
laterolateral radiographs of the head in the Depart-
ment of Orthodontics at the School of Dental Medi-
cine University of Zagreb. Fifty-six laterolateral ra-
diographs of subjects aged 12 years were collected
and divided in two groups. The first group consist-
ed of 30 subjects with dental and skeletal class I (16
boys and 14 girls) and the second group consisted of
subjects with class II/1 (11 boys and 15 girls).

Tracing paper was carefully fixed onto the radio-
graph and the contours of the soft tissue profiles, sel-
la turcica, frontal and nasal bone, orbit floor, maxil-
la, mandible, relation of the upper and lower central
incisor, and the relation of the first lower molar and
its antagonist copied by pencil. The next step was
the drawing in of roentgencephalometric reference
landmarks (Figure 1):
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Ins tocka na prijelazu krune u korijen gornjega
srediSnjeg sjekutica

Li labrale inferius — najanteriornija tocka donje
usne

Inl tocka na prijelazu krune u korijen donjega sre-

diSnjeg sjekuti¢a

supramentale — tocka najveceg konkaviteta u

sredini donje usne izmedu toCaka labrale infe-

rius i tocke pogonion

Sm supramentale — najdublja tocka konkaviteta
prednje konture processusa alveolarisa mandi-

Sm

bulae

Pg’ pogonion — najanteriornija tocka mekog tkiva
brade

Pg pogonion — najanteriornija tocka koStane kon-
ture brade

Spajanjem svake tocke na mekom tkivu s odgo-
varaju¢om tockom na koStanom tkivu, dobilo se pet
horizontalnih linija (Slika 1.)

A'-A debljina gornje usne u tocki A’
Ls—Ins debljina gornje usne u tocki Ls
Li—Inl  debljina donje usne u tocki Li

Sm’—Sm debljina supramentalnog tkiva u tocki
Sm’
Pg’ —Pg  debljina mekog tkiva brade u tocki Pg’
Nakon precizno povucenih linija, udaljenost u
milimetrima mjerena je pomi¢nom mjerkom.

Slika 1. Prikaz rtg-kefalometrijskih to¢aka i horizontalnih
varijabli za mjerenje debljine profila mekog tkiva

Figure 1 Soft tissue landmarks and horizontal variables for
measuring the thickness of the soft tissue profile

Debljina profila mekih tkiva

A’  The landmark of the greatest concavity on the
middle upper lip between the subnasale point
and labrale superius.

A Subspinale - the deepest landmark of concav-
ity of the frontal contour of the processus alve-
olaris maxillae.

Ls Labrale superius - the most anterior landmark
of the upper lip.

Ins The landmark on the transition of the crown
into the root of the upper middle incisor.

Li Labrale inferius - the most anterior landmark
of the lower lip.

Inl The landmark on the transition of the crown

into the root of the lower middle incisor.

Supramentale - the landmark of the greatest

concavity in the middle of the lower lip be-

tween the labrale inferius point and the pogo-
nion point.

Sm Supramentale - the deepest landmark of con-
cavity of the frontal contour of the processus
alveolarisa mandibulae.

Pg’ pogonion - the most anterior landmark of the
soft tissue of the chin.

Pg pogonion - the most anterior landmark of the
bony contour of the chin.

Sm

By joining each landmark on the soft tissue with
the appropriate landmark on the hard tissue the fol-
lowing five horizontal lines were obtained (Figure
1).

A’-A Thickness of the upper lip in landmark

Al

Ls-1Ins  Thickness of the upper lip in landmark
Ls

Li-Iml  Thickness of the lower lip in landmark
Li

Sm’ - Sm Thickness of the supramental tissue in
landmark Sm’

Thickness of the soft tissue of the chin
in landmark Pg’

Pg’ - Pg

After the lines had been precisely drawn, distanc-
es in mm were measured with a calliper. The results
obtained were classified according to sex and class
and analysed by statistical methods. Student t-test
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Dobiveni rezultati razvrstani su prema spolu i
klasama te obradeni statistickim metodama. Za anal-
izirane varijable uporabljen je Studentov t-test ka-
ko bi se testirale razlike izmedu aritmetickih sredina
malih nezavisnih uzoraka. Koristila se i standardna
devijacija, kao prosjecno odstupanje mjerenja od
aritmeticke sredine. Kao stupanj statisticke znatnosti
uzeta je vjerojatnost p<0,05. Dakle, statisticki znatne
razlike pokazuju p<5%, Sto znaci da se dobiveni re-
zultat potvrduje s 95% sigurnosti (32). Za statisticku
analizu koristio se Smith’s Statistical Package free-
ware (Version 2.5, August 30, 2001.).

Rezultati

Na Tablici 1. predstavljena je statisti¢ka obrada
mjerenih podataka za analizu debljine mekih tkiva
glede spola kod klase I. Studentovim t-testom odre-
dena je razlika u debljini mekog tkiva u tocki A’.
Kod djecaka s klasom I, debljina mekog tkiva u to¢-
ki A” veca je za 1,2 mm u odnosu prema djevojéica-
ma. Analizom debljine mekih tkiva medu spolovi-
ma kod klase II/1, ustanovljena je razlika u debljini
donje usne. Rezultati pokazuju vecu debljinu donje
usne u tocki Li za 2,7 mm kod djecaka klase II/1, u
odnosu prema djevoj¢icama (Tablica 2.).

Analiza debljine mekih tkiva kod djecaka izme-
du klase I'111/1, pokazala je da je meko tkivo u tocki
A’ deblje za 1,5 mm kod djecaka s klasom I, u odno-
su prema djecacima s klasom II/1. (Tablica 3.)

Tablica 1. Analiza debljine mekih tkiva glede spola kod klase I.
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was used for the analysed variables to test the dif-
ferences between the arithmetic means of the inde-
pendent samples. Standard deviation was also used
as the average deviation of measurements from the
arithmetic mean. Probability of p<0.05 was taken as
the degree of statistical significance. Consequently,
p<5% indicates statistically significant difference,
which means that the result obtained was confirmed
with 95% certainty (32). Smith's Statistical Package
Freeware was used for statistical analysis (Version
2.5, August 30, 2001, http:www.economics.pomo-
na.edu./Statsite/SSP.html/).

Results

Table 1 shows statistical analysis of the measured
data for analysis of the soft tissue thickness with re-
gard to sex in class I. Difference in the soft tissue
thickness in landmark A’ was determined by Student
t-test. In boys with class I soft tissue thickness in land-
mark A’ was 1.2 mm thicker in relation to the girls.
Analysis of the soft tissue thickness between the sex-
es in class II/1 showed some differences in the thick-
ness of the lower lip. The results show greater thick-
ness of the lower lip in landmark Li of 2.7 mm in
boys with class II/1 in relation to the girls (Table 2).

Analysis of the soft tissue thickness in boys be-
tween class I and II/1 showed that the soft tissue in
A’ landmark was thicker by 1.5 mm in boys with
class I in relation to boys with class II/1 (Table 3).

Table 1  Analysis of the soft tissue thickness and sex differences in class | subjects
Klasa ¢ Class I Klvasa e Class I tvriiednost ®
Varijabla * Variable M « Male Z » Female DF R P
Sr.vrijed. ® Mean (SD) Sr.vrijed. ® Mean (SD)
A —A 16,5 (1,53) 15,3 (1,38) 28 2,29 0,030
Ls —Ins 15,8 (2,27) 15,6 (1,23) 28 0,391 0,699
Ls —Inl 17,2 (1,52) 16,5 (1,43) 28 1,32 0,196
Sm’ — Sm 12,0 (1,85) 11,7 (1,05) 28 0,531 0,600
Pg’ - Pg 12,6 (2,38) 11,4 (2,36) 28 1,28 0.213
Tablica 2. Analiza debljine mekih tkiva glede spola kod klase II/1.
Table 2 Analysis of the soft tissue thickness in class II/1 subjects regarding sex differences
Klasa ¢ ClassII/1 Klaga e Class II/1 e
Varijabla ¢ Variable M « Male Z » Female DF ¢ -Jvalue P
Sr.vrijed. ® Mean (SD) Sr.vrijed. ® Mean (SD)
A -A 14,6 (2,36) 14,8 (2,23) 24 0,126 0,901
Ls —Ins 14,5 (3,28) 13,9 (2,58) 24 0,477 0,638
Li—Inl 18,3 (1,94) 15,6 (2,94) 24 2,63 0,015
Sm’ - Sm 12,3 (2,19) 11,8 (1,55) 24 0,615 0,545
Pg’ - Pg 13,1 (4,05) 13,0 (3,39) 24 0,112 0,912

SD — Standardna devijacija  Standard deviation; DF — Stupnjevi slobode ¢ Degrees of freedom; t — Student t-test;

P — Razina znacajnosti ® Significance level
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Tablica 3. Analiza debljine mekih tkiva kod djecaka izmedu klase i I1/1.

Debljina profila mekih tkiva

Table 3  Analysis of the soft tissue thickness between the boys with class | and 11/1
- . Klasa ¢ Class I Klasa ¢ Class 11/1 i
Varijabla ¢ Variable M Male M+ Male DF tvalue P
Sr.vrijed. ® Mean (SD) Sr.vrijed. ® Mean (SD)
A -A 16,5 (1,53) 14,6 (2,36) 25 2,46 0,021
Ls — Ins 15,8 (2,27) 14,5 (3,28) 25 1,30 0,206
Li—Inl 17,2 (1,52) 18,3 (1,94) 25 1,55 0,135
Sm’ - Sm 12,0 (1,85) 12,3 (2,19) 25 0,378 0,709
Pg’ - Pg 12,6 (2,38) 13,1 (4,05) 25 0,475 0,639
Tablica 4. Analiza debljine mekih tkiva djevojéica izmedu klase I 11/1.
Table 4  Analysis of the soft tissue thickness between the girls with class I and 11/1
- ' Klvasa ¢ Class | K1a§a e Class II/1 t-vrijednost »
Varijabla ¢ Variable Z * Female Z * Female DF tvalue P
Sr.vrijed.e Mean (SD) Sr.vrijed. ® Mean (SD)
A —A 15,3 (1,38) 14,6 (2,38) 27 0,865 0,395
Ls —Ins 15,6 (1,23) 13,9 (2,58) 27 2,19 0,037
Li—Inl 16,5 (1,43) 15,6 (2,94) 27 1,07 0,292
Sm’ — Sm 11,7 (1,05) 11,8 (1,55) 27 0,286 0,777
Pg’ - Pg 11,4 (2,36) 13,0 (3,39) 27 1,40 0,173
Tablica 5. Analiza debljine mekih tkiva klase I i 1l/1 bez obzira na spol.
Table 5 Analysis of the soft tissue thickness inclass | and class I1/1 with no sex differences
Klasa ¢ Class I Klasa ¢ Class II/1
Variabla« Varible | M UL | Y sevriean o mean | PP | e P
(SD) (SD)
A" —A 15,9 (1,56) 14,6 (2,32) 54 2,44 0,018
Ls —Ins 15,7 (1,83) 14,1 (2,85) 54 2,49 0,016
Li—1Inl 16,9 (1,50) 16,7 (2,86) 54 0,305 0,762
Sm’ - Sm 11,8 (1,58) 12,0 (1,82) 54 0,390 0,698
Pg’ - Pg 12,0 (2,40) 13,0 (3,61) 54 1,25 0,217

SD - Standardna devijacija  Standard deviation; DF — Stupnjevi slobode ® Degrees of freedom; t — Student t-test;

P — Razina znacCajnosti ® Significance level

Na Tablici 4. predstavljena je analiza debljine
mekih tkiva djevoj¢ica izmedu klase I i II/1, a isti-
Ce se razlika u debljini gornje usne u tocki Ls. Meko
tkivo gornje usne pokazuje vecu debljinu kod dje-
vojcica s klasom I za 1,7 mm, u odnosu prema dje-
vojc¢icama s klasom II/1.

Kod usporedbe klase I i II/1, statistickom ana-
lizom podataka ustanovljeno je da se debljina me-
kog tkiva - bez obzira na spol - znatno razlikuje u
dva parametra: meko tkivo mjereno u tocki A” de-
blje je za 1,3 mm kod ispitanika klase I, u odnosu
prema ispitanicima klase II/1 te meko tkivo mjere-
no u tocki Li takoder je deblje kod ispitanika klase
Iza 1,6 mm, u odnosu prema ispitanicima klase II/1
(Tablica 5.).

Table 4 shows analysis of the soft tissue thick-
ness between the girls with class I and II/1, in which
the difference in the thickness of the upper lip in Ls
landmark is visible. The soft tissue of the upper lip
showed greater thickness in girls with class I of 1.7
mm in relation to girls with class II/1.

Statistical analysis of the data for comparison
between classes I and II/1 showed that the soft tis-
sue thickness, regardless of sex, differed essentially
with regard to two parameters: the soft tissue mea-
sured in landmark A’ was thicker by 1.3 mm in sub-
jects with class I in relation to subjects with class
II/1 and the soft tissue measured in landmark Li was
also thicker in subjects with class I by 1.6 mm in re-
lation to subjects with class II/1 (Table 5.).
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Rasprava

Promjene na profilu mekih tkiva rezultat su ske-
letnoga rasta i debljine pokrovnoga mekog tkiva
(31). Skladan profil mekih tkiva lica Cesto je vrlo
tesko postici zbog toga Sto je meko tkivo koje pre-
kriva zube i kosti dosta varijabilno u debljini. Masa
mekih tkiva koja prekriva ¢vrstu podlogu sastavlje-
na je od epitela, vezivnog tkiva i miSi¢a, promjenji-
va je te ovisi o spolu, godinama i okluziji. Te vari-
jacije uvjetuju temeljitu analizu mekog tkiva, kako
bi se na kraju ortodontske terapije osigurao skladan
odnos dentofacijalnih struktura (3, 4).

Na LL-rendgenogramima 56 ispitanika obaju
spolova u dobi od 12 godina, kefalometrijskom ana-
lizom usporedena je debljina mekih tkiva s obzirom
na spol i klasu.

Analiza djecaka i djevojcica s klasom I (Tabli-
ca 1.) pokazala je kako postoji veca razlika samo u
jednom od pet ispitivanih parametara. Djecaci s kla-
som I imaju vecu debljinu mekog tkiva u tocki A’ za
1,2 mm, u odnosu prema djevojc¢icama.

Burstone (1,2) je takoder uocio razlike glede
spola u rastu mekog tkiva subnazalne regije te po-
vecanje debljine kod muskih ispitanika.

Blanchette i suradnici (26), na uzorku ispitanika
obaju spolova u dobi izmedu 7 i 17 godina, longitu-
dinalno su proucavali meko tkivo profila. Istiu da
se debljina mekog tkiva u toc¢ki A’, u razdoblju iz-
medu 8. i 16. godine povecéa kod djecaka “dugog li-
ca” za 3,6 mm, a kod djecaka “kratkog lica” za 3,1
mm. U istom razdoblju, kod djevoj¢ica “dugog li-
ca” zapaZeno je povecanje od 2,9 mm, a kod djevoj-
Cica “kratkog lica” za 2,3 mm. Iz toga istrazivanja
jasno se vidi znatno manje povecanje debljine me-
kog tkiva u tocki A’ kod djevojéica, u odnosu pre-
ma djecacima.

Analiza klase 1I/1 glede spolova (Tablica 2.) ta-
koder pokazuje znatniju razliku samo u jednom pa-
rametru. Debljina mekog tkiva u tocki Li veca je
kod djecaka za 2,7 mm, u odnosu prema djevojci-
cama.

IstraZivanje Blanchetta i suradnika (26) pokazu-
je da se kod djevojcica “dugog lica” povecalo me-
ko tkivo u tocki Li za 1,2 mm, a kod djecaka “du-
gog lica” za 0,8 mm, u razdoblju izmedu 7. i 17.
godine, S$to je slicno rezultatima naSeg istrazivanja.
Autori takoder isticu da se debljina i duZina usana
tijekom rasta razlikuje kod dolihokefala i brahikefa-
la te kako se kod jednih i drugih kompenziralo me-
ko tkivo.

Dobiveni rezultati analize djecaka s klasom I i
II/1 pokazuju da nema vecih razlika u debljini me-

Thickness of Soft Tissue Profiles 131

Discussion

Soft tissue profile change is a result of both un-
derlying skeletal growth and overlying soft tissue
thickness (31). Harmonious soft tissue facial profile
is very difficult to achieve due to considerable vari-
ation of soft tissue thickness. The mass of soft tissue
that covers the bone, consisting of epithelia, con-
nective tissue and muscle, varies according to sex,
age and occlusion. These variations require detailed
soft tissue analysis of the in order to ensure harmo-
nious dentofacial structures at the end of the orth-
odontic treatment (3, 4).

The thickness of soft tissues, with regard to sex
and class, was compared by means of cephalometric
analysis on the LL-radiographs of 56 12-year-old
subjects of both sexes.

The analysis of boys and girls with class I (Table
1.) showed essential differences in only one of the
five examined parameters. Boys with class I showed
greater thickness of the soft tissue in landmark A’ by
1.2 mm in relation to the girls.

Burstone (1, 2) also noticed differences with re-
gard to sex in the growth of soft tissue of the sub-
nasal region, with increased thickness in male sub-
jects.

Blanchette et al (26) studied the soft tissue pro-
file longitudinally on a sample of subjects of both
sexes, aged from 7 to 17 years. He reported that the
thickness of the soft tissue in landmark A’ from the
8th to the 16th year increased in boys with a “long
face” by 3.6 mm and in boys with a “short face”
by 3.1 mm. During the same period, in girls with a
“long face” increase of 2.9 mm was observed, and
in girls with a “short face” it was 2.3 mm. In this in-
vestigation a significantly smaller increase in thick-
ness of the soft tissue was observed in landmark A’
in girls in relation to boys.

Analysis of class II/1 with regard to sex (Table
2.) also showed a more significant difference in on-
ly one parameter. The thickness of the soft tissue in
landmark L was greater in boys by 2.7 mm in rela-
tion to the girls.

Investigations carried out by Blanchette et al (26)
showed that in girls with a “long face” there was an
increase in the thickness of the soft tissue in land-
mark Li of 1.2 mm and in boys with a “long face” of
0.8 mm in the period between the 7th and 17th year,
which is similar to the results obtained in this inves-
tigation. The authors also reported that the thickness
and length of the lips during growth differ in doly-
chocephaly and brachycephy, and that in both cases
occurrs the compensation of soft tissues.
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kih tkiva, osim u tocki A’. Kod djecaka klase I veca
je debljina mekog tkiva u tocki A” za 1,5 mm u od-
nosu prema djecacima klase II/1, a analizom djevoj-
¢ica izmedu klasa (Tablica 4.) dobivena je razlika u
tocki Ls, gdje je debljina mekog tkiva za 1,7 mm ve-
¢a kod djevojcica s klasom I.

Analizom klase I1I1/1 (Tablica 5.), bez obzira na
spol, ustanovljena je razlika u dvama parametrima.
Meko tkivo u tocki A” deblje je kod ispitanika klase
Iza 1,3 mm, a u toc¢ki Li za 1,6 mm, u odnosu pre-
ma ispitanicima klase II/1.

Na temelju dobivenih rezultata (Tablice 3., 4., 5.)
moguce je zakljuciti da je razlika u debljini mekog
tkiva izmedu klase I i II/1 rezultat moguce kompen-
zacije koStanih ili dentalnih nepravilnosti mekim
tkivom. Kako su kod klase II/1 incizivi protrudira-
ni, gornja se usna nalazi anteriornije, ali je i deblji-
na mekog tkiva manja kako bi profil ostao u grani-
cama ‘“normalnoga”.

Subtelny (23, 30) zakljuCuje da se neka podrucja
mekog tkiva razlikuju od koStane podloge, a druga -
poput usana - pokazuju sklonost da slijede promje-
ne kostanog tkiva. Debljina i duZina usana rastom
se povecavaju do 15. godine, a zatim ostaju uglav-
nom konstantne. Takoder navodi podatke o rastu u
debljini mekog tkiva brade u dobi izmedu 3 i 18 go-
dina. Isti¢e da je kod djecaka ukupan porast 2,4 mm,
a kod djevojcica je manji - samo 1,0 mm. Burstone
(1, 2) je pronaSao porast debljine mekog tkiva u toc-
ki supramentale (Sm) od 0,2 mm kod djecaka i 0,9
mm kod djevojcica, a u podruc¢ju tocke pogonion
(Pg) porast od 0,8 mm u oba spola. Promjene su mi-
nimalne, jer uzorak ukljucuje i adolescente i odrasle
osobe. Holdaway istice vaznost mekog tkiva brade
za cjelokupni estetski dojam profila. Horizontalna
mjera debljine mekog tkiva brade (od tocke supra-
pogonion na tvrdom tkivu do suprapogonion na me-
kom tkivu) iznosi u prosjeku 10 do 12 mm (12).

Gornja i donja Celjust sudjeluju u oblikovanju
glavnog dijela skeleta lica i u bliskom su odnosu s
ostalim kostima lica. Promjene kostane osnove jed-
ne Celjusti mogu zato utjecati na suprotnu celjust,
susjedne kosti te meka tkiva. Tijekom planiranja or-
todontskog tretmana treba uzeti u obzir da te struk-
ture ¢ine nerazdvojnu cjelinu i tako osiguravaju
skladan izgled lica (33).

Debljina profila mekih tkiva

The results obtained from the analysis of boys with
class I and II/1 did not show greater differences in the
thickness of soft tissues, except in landmark A’. Boys
with class I showed greater thickness of soft tissue in
landmark A’ of 1.5 mm in relation to boys with class
II/1. On the other hand the analysis of girls with class
T and II/1 (Table 4.) showed that a difference was de-
termined in landmark Ls, because the thickness of the
soft tissue was 1.7 mm greater in girls with class I.

The analysis of classes I and II/1 (Table 5.), re-
gardless of sex, showed a difference in two param-
eters. The soft tissue in landmark A’ showed great-
er thickness in subjects with class I by 1.3 mm and
in landmark Li by 1.6 mm in relation to the subjects
with class II/1.

Based on the results (Tables 3, 4, 5) we can con-
clude that the difference in thickness of the soft tis-
sue between classes I and II/1 is a result of possible
compensation of the bony or dental deformity by
the soft tissue. In class II/1 the incisors are protrud-
ed, the upper lip is more anterior, and the thickness
of the soft tissue is thinner, so that the profile can
remain within “normal” boundaries.

Subtelny (23, 30) concluded that some areas of
soft tissue differ from the bony base, while others,
such as lips, show a tendency to follow the changes
in the bone. With growth the thickness and length of
the lips increase until the 15th year and usually re-
main constant. There is data on soft tissue thickness
increase at the chin between the 3rd and 18th year,
amounting to 2.4 mm in boys and 1.0 mm in girls.
Burstone (1, 2) found an increase in the soft tissue
thickness in the supramentale point (Sm) by 0.2 mm
in boys and 0.9 mm in girls, and 0.8 mm in the area
at the pogonion point (Pg) for both sexes. Changes
were minimal due to the fact that the sample includ-
ed both adolescents and adults. Holdaway stresses
that one of the fundamental traits associated with fa-
cial beauty includes a soft tissue chin that is nicely
positioned in the facial profile. The horizontal mea-
surement of the soft tissue chin thickness (from the
hard tissue suprapogonion to the soft tissue supra-
pogonion) is between 10 and 12 mm. (12)

The upper and lower jaws participate in the for-
mation of the main part of the facial skeleton and
are closely related to other facial bones. Changes
in the bony base of one jaw can be reflected in the
opposite jaw, adjacent hard and soft tissues. When
planning orthodontic treatment it should be borne in
mind that these structures comprise an inseparable
whole and consequently ensure a harmonious facial
appearance (33).
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Zakljucci

Provedenim mjerenjem i statistickom obradom

podataka zakljuceno je sljedece:
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Conclusions

Based on the measurements and the statistical

data analysis performed in this investigation, the

e kod ispitanika s klasom I, s obzirom na spol, sta- following conclusions can be made:
tisticki je znatna razlika u debljini mekog tkiva e In subjects with class I, regardless of sex, sta-
samo u tocki A’ tistically significant difference was found in the
e kod ispitanika s klasom II/1 statisticki je znatna thickness of the soft tissue only in landmark A'.
razlika u debljini mekog tkiva u tocki Li e In subjects with class II/1 statistically significant
e usporedbom djecaka klase I i 1I/1, znatna je ra- difference in the thickness of the soft tissue was
zlika u debljini mekog tkiva u podrucju tocke found in landmark Li.
A’ e By comparing boys with class I and II/1 signifi-
e usporedbom djevojcica klase I i II/1, zabiljeZena cant difference in the thickness of the soft tissue
je statisti¢ki znatna razlika u debljini mekog tki- in the area of landmark A' was determined.
va u podrucju tocke Ls e By comparing girls with class I and II/1 statisti-
e analizom klase i II/1, bez obzira na spol, poka- cally different difference in the thickness of soft
zala se statisticki znatna razlika u debljini mekog tissue was determined in the area of landmark
tkiva u tockama A" i Ls Ls.

e Analysis of classes I and II/1, regardless of sex,
showed statistically significant difference in the
thickness of the soft tissue in landmarks A' and
Ls.

Abstract Received: April 27, 2006

The object of the investigation was to determine the difference in thickness of the
soft tissue in subjects with class | and class 11/1, by means of horizontal linear vari-
ables on laterolateral radiographs, and to determine the differences in the afore-
mentioned variables with regard to sex. Fifty-six laterolateral radiographs of 12-
year-old subjects were used for the investigation, out of which 30 with class | (16
boys and 14 girls) and 26 with class I1/1 (11 boys and 15 girls). Measurement of the
thickness of the soft tissues was performed by means of five horizontal parameters,
and the values obtained were statistically analysed by means of Student t-test.

Statistical analysis showed that between the sexes in class | the difference exist-
ed in landmark A’ and in class 11/1 the difference existed in landmark Li. Analysis
of boys between classes | and 11/1 also showed a difference in landmark A’. Analy-
sis of girls between classes | and II/1 showed a difference in landmark Ls. The to-
tal analysis of classes | and 11/1, regardless of sex, showed difference in landmarks
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