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Sazetak

Zaprimljen: 9. svibnja 2017.

Svrha rada: Zeljelo se istraziti erupcijski kut maksilarnoga o¢njaka kod osoba s Klinefelterovim
sindromom (KS) kojima je klinickom procjenom utvrdena velika ucestalost palatinalne impakcije toga
zuba (PDC). Ispitanici i metode: Uzorak se sastojao od 37 muskih ispitanika s KS-om u dobi od 20 do
34 godine (srednja dob 27 godina), a kontrolnu skupinu ¢inilo je 78 zdravih muskaraca u dobi od 20
do 27 godina (prosje¢na dob 23 godine). Za mjerenje erupcijskog kuta koristena je pionirska meto-
da temeljena na spajanju gonion toc¢aka na ortopantomogramu. Rezultati: Srednja vrijednost kuta
erupcije kod ispitanika s KS-om bila je pove¢ana u odnosu na kontrolnu skupinu za 10,58° na des-
noj strani i 9,69° na lijevoj strani. Razlika izmedu mezioangularnog nagiba impaktiranih o¢njaka kod
ispitanika s KS-om bila je statisticki znacajna (p < 0,01). Kad je erupcijski kut u kontrolnoj skupini
bio povezan s Klinefelterovim sindromom, potvrdena je statisticki znacajna razlika za odgovarajucu
stranu (P < 0,01). Zaklju¢ak: Cini se da razlika izmedu vrijednosti erupcijskih kutova kod ispitanika
s KS-om i u kontrolnoj skupini identificira razvojne poremecaje na koje utjece dodatni X kromosom.
Go-Go metoda mozZe se upotrijebiti za muske ispitanike ako postoji teskoca u definiranju okluzijske
ravnine ili za usporedbu. Koristenjem ove metode vrijednosti kuta erupcije palatinalnih o¢njaka ne
bi trebale prelaziti 56,74°.
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Kljuéne rijeci

Klinefelterov sindrom, ektopi¢no nica-
nje zuba; tvrdo nepce; ocnjak; pano-
ramska radiografija; poremecaji spol-
nih kromosoma

Pojam Klinefelterov sindrom (KS) opisuje skupinu kro-
mosomskih poremecaja kod kojih je normalnome muskom
kariotipu dodan najmanje jedan X-kromosom. Klasi¢an
oblik najées¢i je kromosomski poremecaj kod kojeg posto-
ji jedan dodatni X-kromosom, $to rezultira kariotipom 47,
XXY. Klinefelterov sindrom naj¢es¢i je kromosomski spolni
poremecaj — pogada priblizno jednog od 500 muskaraca (1).
KS je nedovoljno dijagnosticiran kromosomski poremecaj,
$to rezultira velikim i vaznim izazovima kad je rije¢ o zdrav-
lju i medicinskoj skrbi. Nazalost, dijagnosticira se samo 25
posto ocekivanog broja KS-a, a tek manji dio prije puberteta.
Rano prepoznavanje i anticipativne mjere iznimno su vazni u
upravljanju KS-om. Nadomjesna hormonska terapija vazan

The term Klinefelter syndrome describes a group of chro-
mosomal disorders in which there is at least one extra X chro-
mosome added to a normal male karyotype, 46, XY. The
classic form is the most common chromosomal disorder,
in which there is one extra X chromosome resulting in the
karyotype of 47, XXY. Klinefelter syndrome is one of the
most common sex chromosome disorders affecting approxi-
mately one in every 500 men (1). Klinefelter syndrome (KS)
is an under-diagnosed chromosomal disorder resulting in im-
portant challenges for health and medical management. Un-
fortunately, only 25 % of the expected number of patients
with KS are diagnosed and only a minority before the pu-
berty onset. Early identification and anticipatory guidance
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je aspekt u lije¢enju ovog poremecaja koji obi¢no pocinje u
pubertetu oko dvanaeste godine (2, 3).

Pacijenti s Klinefelterovim sindromom visoki su, s uskim
ramenima, Sirokim bokovima i ginekomastijom, a opisani su
i manje specifi¢ni fenotipovi (2). Muskarce s KS-om pogada
enhondralni rast baze lubanje koja ima izravan utjecaj na rast
Celjusti (1). Oni se takoder razlikuju s obzirom na kraniofa-
cijalni oblik i morfogenezu (4, 5) te orofacijalnu morfologiju
(6). Razlike se ocituju u duljem i plicem tvrdom nepcu (7 —
9), ve¢im dimenzijama alveolarnih lukova (7), pove¢anoj ve-
li¢ini zuba (10, 11) te duljim korijenima zuba kod muskaraca
s kariotipom 47, XXY (12, 13). Dosad su zabiljezene razlicite
dentalne anomalije, kao $to su taurodontizam (13, 14), vise-
struko impaktirani zubi (15), velika uéestalost PDC-a (16) i
teske malokluzije (17, 18).

Palatinalno impaktirani o¢njaci (PDC) manifestiraju se
anomalijom poloZaja, a ¢ini se da su posljedica poligenskog,
vise¢imbenic¢nog nasljedivanja (19). lako se o¢njak razvija vi-
soko u blizini orbite i sinusa, bukalno od korjenova susjed-
nih zuba, 85 posto impaktiranih o¢njaka nalazi se palatinal-
no (20, 21). Odnos palatinalne i bukalne impakcije krece se
od3:1do12:1(21,22).

Ispitivanja genetskog utjecaja usredoto¢ena su na bila-
teralnu ekspresiju PDC-a, spolnu predispoziciju (23), obi-
teljsku pojavu (24), dokaze iz podrudja orofacijalne geneti-
ke (25), varijaciju veli¢ine zuba u denticijama s palatinalnom
impakcijom o¢njaka (26, 27 ), na povezanost dentalnih i
okluzijskih anomalija (28), te na odnos palatinalnog pomaka
i maksilarne Sirine (29).

Za odredivanje hoce li se pojaviti impakcije, dostupne
su razlic¢ite metode mjerenja s pomocu sektora i kutova (30
— 32). Razlicite rendgenske ekspozicije, CBCT i CT mogu
pomodi u procjeni polozaja o¢njaka (33 — 40). Panoramske
snimke uglavnom su pouzdane kad je rije¢ o odredivanju po-
lozaja impaktiranih zuba u svim trima prostornim dimenzi-
jama, utvrdivanju odnosa prema sredini i susjednim zubima
te u procjeni prisutnosti resorpcije (41), uzimajuéi u obzir da
izvor zracenja dolazi iza pacijenta, stoga su pokreti obrnuti.

Cilj ovog istrazivanja bio je istraziti razlike izmedu erup-
cijskog kuta palatinalno impaktiranih o¢njaka kod pacijenata
s KS-om i kontrolne skupine na ortopantomogramu.

Ispitanici i metode

U ovom retrospektivnom istrazivanju proucavali su se or-
topantomogrami 69 maksilarnih impaktiranih o¢njaka 38
pacijenata s KS-om u dobi od 20 do 34 godine (prosje¢no
27 godina). Pacijenti su bili dio velikog uzorka hrvatskih po-
jedinaca s razlic¢itim poremecajima spolnih kromosoma koji
su ispitani tijekom realizacije istrazivackog projekta Karakte-
ristike kraniofacijalnog kompleksa u Gonadalovoj disgenezi od
1991. do 1996., sa svthom da se analizira njihov dentalni i
kraniofacijalni rast i razvoj. Sveukupno je trideset i osmori-

Palatally Displaced Canines in Klinefelter Syndrome

are extremely helpful in managing the patient with KS. An-
drogen replacement therapy is an important aspect in treat-
ing this disorder, which usually starts at puberty, around 12
years of age (2, 3).

Klinefelter syndrome patients are tall. They have narrow
shoulders, broad hips, and gynecomastia. Less distinct phe-
notypes have also been described (2). The KS males are af-
fected by endochondral growth in the cranial base that has
a direct influence on jaw growth (1). Males with KS have
differences in craniofacial shape and morphogenesis (4, 5),
and orofacial morphology (6). The difference was found in
increased length of hard palate, which is shallow (7 - 9), larg-
er alveolar arch dimensions (7) increased tooth size (10, 11).
An increased growth of the final tooth root length in 47, XXY
males was also confirmed (12, 13). So far, different dental
anomalies such as taurodontism (13, 14), multiple impacted
teeth (15), high prevalence of PDCs (16) and severe maloc-
clusion have been reported (17, 18).

A palatally displaced canine manifests itself through po-
sitional anomalies and appears to be a product of polygenic,
multifactorial inheritance model (19). Although the canine
develops high near the orbit and sinus, and is buccal to adja-
cent tooth roots, 85% of impacted canines are located pala-
tally (20, 21). The palatal- to-buccal impaction ratio ranges
from 3:1 to 12:1(21, 22).

Traces of genetic influence have focused on bilateral ex-
pression of PDC, sex predilection (23), familial occurrence
(24), and on argued evidence of orofacial genetic fields (25),
on tooth size variation in dentitions with palatal canine dis-
placement (26, 27), on association with dental and occlusal
anomalies (28), and on relationship between palatal displace-
ment and the maxillary skeletal width (29).

In order to determine whether impaction will occur,
different measurement methods using sectors and angu-
lar measurement were devised (30-32). Various radiograph-
ic exposures, cone-beam computed tomography and three-
dimensional computed tomography can help in evaluating
the position of the canines (33-40). In most cases, panoramic
views are reliable to localize impacted teeth in all three planes
of space, to view the relationship to the midline and adjacent
teeth and to evaluate any resorption (41), with the under-
standing that the source of radiation comes from behind the
patient. In this way, the movements are reversed for position.

The aim of this study was to examine the differences of
the eruption angle of palatally displaced canines in KS pa-
tients and the control group. For this purpose, panorex im-
ages were analyzed.

Subjects and methods

This retrospective study examined panoramic radiographs
images of 69 maxillary impacted canines in 38 KS patients
aged 20-34 (mean 27 years). The patients were part of a large
sample of Croatian individuals with various sex chromosome
disorders examined within “Characteristics of the Craniofacial
Complex in Gonadal Dysgenesis” research project, which was
conducted from 1991 to 1996 in order to investigate dental
and craniofacial growth and development of the abovemen-
tioned population. A total of 38 men with KS (34 karyotype
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ci muskaraca dijagnosticiran KS (34 kariotip 47, XXY, jedan
kariotip 48,XXX, dva mozai¢na kariotipa 47, XXYq). Njihovi
su kariotipovi utvrdeni u Klinici za ginekologiju i opstetrici-
ju Sveucilisnoga klinickog centra, Zagreb, Hrvatska. Kariotip
je odreden citogenetskim testovima, kromosomskom anali-
zom perifernih limfocita i fibroblasta koze. Kontrolna sku-
pina sastojala se od 78 fenotipski zdravih muskaraca u dobi
od 20 do 27 godina (prosjecno 23 godine), studenata dental-
ne medicine ili pacijenata Sveucilisne klinicke bolnice te di-
jela zbirke za isti projekt Zavoda za stomatolosku antropolo-
giju Stomatoloskog fakulteta u Zagrebu. Ispitanici nisu imali
sistemske bolesti povezane s kostima te su imali barem jedan
impaktirani maksilarni o¢njak. Neki od pacijenata iz kontrol-
ne skupine bili su prije toga podvrgnuti ortodontskoj terapi-
ji. Kriterij za ukljuc¢ivanje u ovo istrazivanje bila je prisutnost
maksilarnog o¢njaka. Zbog toga je jedan pacijent s KS-om
isklju¢en zbog ranije ekstrakcije obaju gornjih o¢njaka. In-
formirani pristanak dobiven je od svih pacijenata. Provedbu
istrazivanja odobrio je Eticki odbor.

Zbog poteskoca u pronalazenju izvorne okluzalne ravnine
kod muskaraca s kariotipom 47,XXY (42), kut erupcije gor-
njega o¢njaka izmjeren je s pomocu pionirske geometrijske
metode na temelju spajanja to¢aka gonion na ortopantomo-
gramu. Sve rendgenske snimke snimljene su istim uredajem.
Ravnalo, Sestar, ploca i olovka debljine 0,5 mm koristeni su
na acetatnoj foliji A4 na negatoskopu. Najprije su precrtani
oblici mandibule i trajnih maksilarnih o¢njaka. Odredene su
Go-tocke desne i lijeve strane te povezane linijom. Virtualna
sredisnja linija celjusti (S) odredena je geometrijski Sestarom
kako bi se izmjerila duljina spojne linije izmedu goniona. Na-
kon mjerenja ravnalom, polovina udaljenosti uzeta je na Se-
staru koji je smjesten u Go-tocku desne i lijeve strane kako bi
se nacrtala tocka iznad i tocka ispod Go-Go linije. Spajanjem
ovih to¢aka dobivena je virtualna sredisnja linija ¢eljusti (S).

Aksijalna crta izvucena je s vrha korijena o¢njaka preko
tocke incizalne kvrzice krune do referentne linije izmedu Go-
tocaka i virtualne sredisnje linije za svaku stranu. Izmjereni
kut bio je otvoren distalno (slika 1.).

Sredine i standardne devijacije za obje skupine izracunate
su za sve vrijednosti statistickim paketom za drustvene zna-
nosti (Mann-Whitneyjev U-test). Razlike izmedu dviju sku-
pina odredene su neparametrijskim Mann Whitneyjevim U-
testom.

N
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constitution 47, XXY, one karyotype constitution 48, XXXT,
two with mosaic karyotype constitution 47, XXYq), were ex-
amined and diagnosed. Their karyotypes had been determined
at the Clinic for Gynecology and Obstetrics, University Clin-
ical Centre, Zagreb, Croatia. The karyotype was determined
by cytogenetic tests and a chromosome analysis of peripher-
al lymphocytes and skin fibroblasts. The control group con-
sisted of 78 phenotypically healthy no syndromic males aged
20 -27 (mean 23 years) dental students or patients of the Uni-
versity Clinical Hospital and part of the collection used for the
same project from the Department of Dental Anthropology,
School of Dental Medicine, University of Zagreb. All individ-
uals had no systemic disease related to bones, and they present-
ed with at least one maxillary impacted canine. Some subjects
from the control group had previously undergone orthodontic
treatment. The selection criterion for the inclusion in the pres-
ent study was the presence of maxillary canine. Therefore, one
patient with KS was excluded because of earlier extraction of
both maxillary canines. Informed consent was obtained from
all participants in the study. Ethical approval was obtained
from Ethics Committee prior to commencement of the study.

Due to difficulties in locating the original occlusal plane
position in 47, XXY males (42), the eruption angle of the
maxillary canine was measured with the use of a pioneer geo-
metrical method based on construction of Gonion points on
panoramic radiographs. Panoramic radiographs were taken
by panoramic scanning dental imaging device- Orthopanto-
mograph. A ruler, bow divider, tracing plate, and tracing pen-
cil 0.5 mm lead was used on an acetate tracing foil A, on a
negatoscope. Firstly, the form of the mandible and the max-
illary permanent canines were traced out. The Go point was
constructed and determined on tracing paper for right and
left side and it was connected by a line. The virtual midline of
the jaw (S) was determined geometrically, using a bow divid-
er to measure the length of the connection line between the
gonions. After measuring the line on the ruler, one half of the
distance was used with the bow divider centralized on the Go
point of right, subsequently of left side to draw a point above
and a point below the Go-Go line. The intersection of these
points results in virtual midline of the jaw ().

The axial line was drawn from the tip of the canine root
across the point of the incisal cusp of the canine crown to the
reference line between the Go - point and the virtual midline

Slika 1. Go — Go tocke —S: Virtualna
medijalna linija. A: Aksijalna linija
oc¢njaka, izmjereni kut otvoren je
distalno; desni PDC ima znatno
povecan erupcijski kut

Figure 1 Go — Go points. S: Virtual Medline.
A: axial line of canine, the measured
angle is opened distally. The right
PDC shows a highly increased
eruption angle
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Rezultati

Medu ispitanicima s KS-om, 69 o¢njaka pronadeno kod
37 pacijenata (pet je izvadeno prije istrazivanja). Ustanovlje-
no je da je sedam osoba s KS-om bilo pogodeno PDC-om;
osam o¢njaka bilo je impaktirano palatinalno. Analiza distri-
bucije PDC-a pokazala je da su na lijevoj strani bile pogo-
dene tri osobe, na desnoj strani takoder tri, a obostrano je-
dan pacijent (nema znacajne razlike s obzirom na strane). Ni
u jednoj skupini o¢njaci nisu bili impaktirani bukalno. Sta-
tisticki izmjereni erupcijski kutovi PDC-a kod pacijenata s
KS-om imali su veéu varijabilnost i distribuciju (slika 2.). In-
terval pouzdanosti od 95 posto utvrden je za srednju vrijed-
nost za svaku skupinu, pri ¢emu je za desnu stranu kod paci-

Palatally Displaced Canines in Klinefelter Syndrome

of the jaw for each side. The measured angle was opened dis-
tally (Figure 1).

The means and standard deviations for the two groups
were calculated for all values using the Statistical Package for
Social Sciences (Mann-Whitney U Test). The differences be-
tween the two groups were determined using a Non-para-
metric Mann Whitney U Test.

Results

69 maxillary canines were found in 37 KS subjects, (five
maxillary canines were missing before the examination). Sev-
en KS individuals were found to be affected with PDC; eight
canines were displaced in the palatal side. The distribution of
unilateral and bilateral subjects in the PDC sample showed
that three individuals were affected on the left side, three in-
dividuals were affected on the right side, and one patient
had PDC on both sides (no significant difference consider-
ing the sides). No buccally displaced canines were found in
both groups. Statistically, the eruption angle measurements
of PDC in the KS patient were marked by a greater vari-
ability and distribution (Figure 2). A 95% confidence inter-

Tablica 1. Opis uzoraka prema lijevoj i desnoj strani pacijenata s KS-om i kontrolne skupine

Table1  Description of the samples according to right and left sides of KS patients and controls
Strana * Side DeRt LeLt
. . Kontrola ® .. . Kontrola ¢
Mjerenje * Measurement Pacijent ¢ Patient Control Pacijent ¢ Patient Control
Sredina ® Mean 67.32 56.74 66.38 56.69
95 % interval pouzdanosti ® 95% | Donja granica * Lower Bound 60.14 55.86 60.64 55.96
Confidence Interval for Mean Gornja granica ® Upper Bound 74.51 57.63 72.11 57.42
Std. devijacija * Std. Deviation 21.551 3.939 17.204 3.229
Minimum 44 43 42 44
Maksimum ¢ Maximum 180 80 162 76
Tablica 2. Usporedba pacijenata s KS-om i kontrolne skupine na desnoj strani
Table2  Comparison of KS patients and controls of the right side
Strana ¢ Side DeRt LeLt
.. . Kontrola ¢ .. . Kontrola ®
Mjerenje * Measurement Pacijent ¢ Patient Control Pacijent ® Patient Control
Sredina ® Mean 67.32 56.74 66.38 56.69
95 % interval pouzdanosti ® 95% | Donja granica ¢ Lower Bound 60.14 55.86 60.64 55.96
Confidence Interval for Mean Gornja granica ® Upper Bound 74.51 57.63 72.11 57.42
Std. devijacija ¢ Std. Deviation 21.551 3.939 17.204 3.229
Minimum 44 43 42 44
Maksimum ¢ Maximum 180 80 162 76
Tablica 3. Usporedba pacijenata s KS-om i kontrolne skupine na lijevoj strani
Table3  Comparison of KS patients and controls of the left side
N Spbee Bt Wi P

= Pacijent ¢ Patient 37 87.20 3226.50

» | Kontrola * Control 78 44,15 3443.50 362.500 0.000

= Ukupno ® Total 115

.. | Pacijent * Patient 37 89.86 3325.00

3 Kontrola ¢ Control 78 42.88 3345.00 264.00 0.000

Ukupno * Total 115
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Slika 2. Usporedba pacijenata i kontrolne skupine za desnu i
lijevu stranu
Figure 2 Comparison of patient and control of right and left sides
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Slika 3. Q-Q grafikon desne i lijeve strane kod pacijenata i kontrolne skupine

Figure 3 Q-Q plot of right and left sides of patient and control

jenata s KS-om interval bio ve¢i (60,14° — 74,51°) negoli za
kontrolnu skupinu (55,86° - 57,63°), te na lijevoj strani (pa-
cijenti s KS-om 60,64° — 72,11°%; kontrolna skupina 55,96°
-57,42°). Minimalna vrijednost erupcijskog kuta kod pacije-
nata s KS-om iznosila je 44° na desnoj i 42° na lijevoj strani, a
maksimalna vrijednost bila je 180° na desnoj i 162° na lijevoj
strani. Minimalna vrijednost erupcijskoga kuta u kontrolnoj
skupini iznosila je 43° na desnoj i 44° na lijevoj strani. Mak-
simalna vrijednost bila je 80° na desnoj i 76° na lijevoj stra-
ni, tablica 1., slika 3.

Srednja vrijednost erupcijskoga kuta maksilarnog o¢njaka
kod pacijenata s KS-om iznosila je 67,32° na desnoj i 66,38°

val was constructed for mean of each group, the right side
of patient group had a wider range of about (60.14°-74.51°)
compared with the control group in which it amounted
to (55.86°-57.63°), while the left side of the patient group
was of (60.64°-72.11°) and the control group was of about
(55.96°-57.42°). The minimum value of the eruption angle
in KS patients was 44° on the right and 42° on the left side,
and the maximum value was 180° on the right side and 162°
on the left side. The minimum value of the eruption angle in
the control group was 43° on the right side and 44° on the
left. The maximum value was 80° on the right side and 76°
on the left side, Table 1, Figure 3.
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na lijevoj strani, bez statisticki znacajne razlike (tablica 2.).
U kontrolnoj skupini je erupcijski kut na desnoj strani bio
56,74°, a na lijevoj strani 56,69°, bez statisticki znacajne razli-
ke (tablica 3.). Vrijednosti standardnih devijacija razlikovale
su se u skupinama, s mnogo ve¢om vrijedno$¢u u skupini pa-
cijenata s KS-om (21,551) negoli u kontrolnoj (3,939) na de-
snoj strani, te nesto drukéijim rezultatima na lijevoj strani. To
znadi da u skupini s KS-om erupcijski kut nije bio homogen
s obje strane, a u kontrolnoj skupini kutovi su bili vrlo sli¢ni
i lijevo i desno. Iz tablice 2. vidi se da je postojala statisticki
znadajna razlika izmedu ovih dviju skupina na desnoj strani
(P <0,01). Tablica 3. pokazuje statisticki znacajnu razliku re-
zultata izmedu ovih dviju skupina na lijevoj strani (P < 0,01).

Rasprava

U ovom istrazivanju preispitivala se pretpostavka da se
erupcijski kut PDC-a kod pacijenata s KS-om razlikuje u
usporedbi s erupcijskim kutom u kontrolnoj skupini. Nasi
rezultati pokazali su za 10,58° ve¢u vrijednost erupcijskoga
kuta PDC-a u slucaju pacijenata s KS-om u usporedbi s vri-
jednoscu erupcijskoga kuta kod muskaraca u kontrolnoj sku-
pini. Zabiljezena su razli¢ita dentoskeletalna obiljezja kod pa-
cijenata KS-om, no prema autorovim spoznajama, ovo je prvi
rad koji istrazuje erupcijski kut PDC-a kod ovog poremecaja.

U ranijim istrazivanjima (4 — 9) isticala se razlika u velici-
ni i obliku tvrdog nepca pacijenata s kariotipom 47,XXY. Re-
zultati su pokazali znatno pove¢anu duljinu maksilarne baze,
plitko tvrdo nepce i znacajno veéu maksilarnu intermolar-
nu $irinu. Mnoga istrazivanja provedena na prigodnom uzor-
ku dokazala su jasnu povezanost izmedu PDC-a i dentalnih
anomalija ili kongenitalne ageneze; njihovi rezultati bili su ra-
zli¢iti i upozorili su na genetsku komponentu (23, 24, 27) i
okolisne ¢imbenike (25, 27).

U literaturi postoje mnogobrojna istrazivanja s kontro-
verznim zakljuécima o raspolozivom prostoru u zubnom lu-
ku i njegovu utjecaju na PDC. Langberg i Peck (29) ana-
lizirali su $irinu maksilarnog zubnog luka kod ispitanika s
palatinalno impaktiranim o¢njacima. Nisu pronadene zna-
¢ajne razlike u interpremolarnim i intermolarnim $irinama
ni kod pacijenata s PDC-om ni u kontrolnoj skupini. Takvi
dokazi odbacuju ranije zakljucke da je nedostatak maksilar-
ne transverzalne Sirine luka ¢imbenik koji pridonosi genezi
palatinalno impaktiranih o¢njaka. Ani¢-Milosevi¢ i suradni-
ci (28) istrazili su dentalne i okluzijske karakteristike poveza-
ne s PDC-om. Zakljucili su da nije bilo statisticki znacajne
razlike u odnosu na gornju transverzalnu dimenziju, maksi-
larnu meziodistalnu Sirinu ili palatalnu visinu medu spolovi-
ma. Uzimajudi u obzir ove nalaze, nema dvojbe da dodatni
X-kromosom kontrolira i utjece na gene odgovorne za veli¢i-
nu i polozaj o¢njaka, kao i na gene odgovorne za rast kosti-
ju maksile, $to rezultira palatinalnim pomakom o¢njaka/im-
pakcijom. Nadalje, povezujuéi uc¢inak genetskih ¢imbenika
na op¢i epigenetski ¢cimbenik (spolni i hormoni rasta) posta-

Palatally Displaced Canines in Klinefelter Syndrome

The mean value of the eruption angle of the maxillary ca-
nine in KS was 67.32° on the right side and 66.38° on the
left side with no statistical difference (Table 2). In the con-
trol group, the eruption angle on the right side was 56.74°
and it was 56.69° on the left side with no significant statis-
tical differences between them (Table 3). Although the stan-
dard deviation values differ in groups, they were higher in the
patient group (21.551) than in the control group (3.939) on
the right side. Slightly different results were found on the left
side, which means that the KS patient group was not homo-
geneous regarding the eruption angle on the left side, while
values in the control group were alike on both sides. From
Table 2 it can be seen that there was a significant difference
between those two groups on the right side (P-value <0.01).
Table 3 shows a significant difference in results between the
two groups, particularly those related to the left side (P-val-
ue <0.01).

Discussion

The current study tested the hypothesis that the eruption
angle of PDC in KS patients differs from the eruption angle
in casual patients. Our results showed increased eruption an-
gle values of PDC in KS patients (by 10.58°) compared with
eruption angle values in the casual male control group. Various
dentoskeletal features in KS patients have been reported, but,
to the authors’ knowledge, this is the first study analyzing the
eruption angle of PDC in patients with Klinefelter syndrome.

Previous studies (4-9), have reported characteristic dif-
ferences of the hard palate size and shape in patients with
karyotype 47, XXY chromosome. The results of those stud-
ies pointed to significantly increased length of the maxillary
base, shallow hard palate, and significantly increased maxil-
lary intermolar width. A large number of studies were focused
on casual patients in order to demonstrate a clear association
between the PDC of the maxillary canine and anomalous or
congenital tooth absence. The results of those studies were
different and they pointed to genetic components (23, 24,
27) and environmental factors (25, 27).

In the literature, there are numerous studies with con-
troversial conclusions regarding the available space in den-
tal arches and its contribution to the PDC. Langberg and
Peck (29) investigated into the maxillary dental arch width
in subjects with palatally displaced canines. They did not find
any significant differences in interpremolar and intermolar
widths either in PDC patients or controls. They have provid-
ed evidence for refuting previous conclusions which stated
that deficiency in maxillary transverse arch width is an associ-
ated contributing factor in genesis of the anomaly of palatal-
ly displaced canines. Anic-Milosevic ez al. (28) investigated
into dental and occlusal features associated with PDC in ca-
sual age group patients and their contribution to the etiology
of PDC. They concluded that there was no statistically signif-
icant difference between the groups with regard to maxillary
transverse dimensions, maxillary mesiodistal widths, or pala-
tal height for either gender. Thus, considering all these obser-
vations, there is no doubt that the extra X chromosome con-
trols and influences the genes responsible for canine size and
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je ocit utjecaj dodatnoga kromosoma na rast kraniofacijalnih
struktura u razdoblju spolnog sazrijevanja.

Kod muskaraca s KS-om utvrden je prekomjeran rast zu-
ba; imaju taurodontizam i radikulomegaliju. Potvrdeno je da
se povecana duljina gornjeg ocnjaka ocituje u dobi od 8 do
14 godina (43, 44), a s obzirom na erupcijski slijed (45) i
proces preoblikovanja tvrdog nepca i maksile koji se doga-
daju istodobno. Medusobna povezanost PDC-a i palatinal-
nog rasta kosti povezana je s interferencijom dodanoga X-
kromosoma. N. Suda i K. Moriyama (46) raspravljali su o
svim anomalijama korijena u preglednom radu i naveli da su
one povezane sa sindromima, a ne pojavljuju se kao samo-
stalna stanja. Bez obzira na to, oni ne opovrgavaju prisutnost
specificnih molekula koje imaju ekspresiju tijekom procesa
formiranja korijena. Kanavakis i suradnici (33) analizirali su
angulaciju krune prema korijenu lateralnih sjekuti¢a u blizi-
ni impaktiranih o¢njaka u dvije skupine —u jednoj s impak-
cijom i jednoj bez impakcije. Otkrili su znacajnu razliku u
angulaciji krune prema korijenu izmedu skupina. Korijen la-
teralnih sjekuti¢a koji su se nalazili u neposrednoj blizini im-
paktiranih o¢njaka bio je nagnut vise mezijalno u odnosu na
bo¢ne sjekutiée pokraj neimpaktiranih o¢njaka. Nasi rezultati
potvrduju ovaj nalaz uzimajuéi u obzir vrijeme erupcije, pa-
latalni nagib korijena i zavrietak razvoja bo¢nih sjekutica ko-
ji se pojavljuju istodobno s mehanizmima stvaranja kosti ti-
jekom vrhunca rasta.

Rendgenske snimke potrebne su za pregledavanje impak-
tiranih o¢njaka u tri dimenzije (vertikalna, meziodistalna i
bukopalatalna) kako bi se utvrdio odnos prema sredini i su-
sjednim zubima i procijenila prisutnost resorpcije (41). Ako
nije dostupna suvremena tehnologija ili softversko rjesenje,
obi¢ni ortopantomogram u kombinaciji s linearnim i kut-
nim mjerenjima jo§ uvijek je korisna i to¢na metoda. Go-
Go metoda omogucuje dvodimenzionalnu procjenu PDC-a
i prostornih odnosa u odnosu na susjedne strukture. Polozaj
i mjerenje PDC-a metodom Go-Go na ortopantomogramu
pomaze u utvrdivanju to¢nog nagiba PDC-a i daje informa-
cije o susjednim strukturama. Go-Go metoda je jednostavna,
jeftina i konstruktivna te se moze primijeniti u svim stomato-
loskim klinikama. Povecana vrijednost erupcijskog kuta mo-
ze u nekim situacijama pomod¢i klini¢arima i dati im smjerni-
ce za procjenu pacijenta i utvrdivanje eventualnih poteskoca.

Ogranicenje ovog istrazivanja povezano je s koristenjem
ortopantomograma kako bi se odredio erupcijski kut PDC-
a i nemogu¢nost usporedivanja s drugim metodama ili sofi-
sticiranijim tehnologijama. Dosadas$nja istrazivanja sugerira-
ju da mjerenja na panoramskim snimkama imaju tendenciju
precjenjivanja meziodistalne angulacije korijena u usporedbi
s trodimenzionalnim slikama (41). Osim toga, postoji inhe-
rentna pogreska u koristenju dvodimenzionalne slike kako bi
se prikazale trodimenzionalne strukture jer bukodistalna an-
gulacija moze utjecati na meziodistalne mjere na panoram-
skoj snimci (40). Moguc¢i dobni dimorfizam erupcijskog kuta
PDC-a takoder je mogao utjecati na rezultate ovog istraziva-
nja. Unato¢ tim ograni¢enjima, dobiveni rezultati jo$ uvijek
imaju znacajnu klini¢ku vrijednost, posebno zato $to je orto-
pantomogram i dalje naj¢esce koristena rendgenska snimka u
dentalnoj medicini. Rano otkrivanje poremecaja erupcije o¢-
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position as well as it does over the genes responsible for bone
growth of the maxilla resulting in palatal displacement of ca-
nine / impaction. Furthermore, by relating the effect of ge-
netic factor to general epigenetic factor (sex and growth hor-
mone), control of an extra chromosome over the growth of
the craniofacial structures at the time of sexual maturation
becomes obvious.

Men with KS have excessive tooth growth. They have tau-
rodontism and radiculomegaly. It has been confirmed that
the root elongation of maxillary canine becomes evident be-
tween the ages of 8 to 14 (43, 44), and with regard to the
eruption sequence (45), and with regard to the remodeling
process of the hard palate and maxilla that take place simul-
taneously. The interrelation between PDC and palatal bone
growth shows interference by presence of genes on the ex-
tra X chromosome. Suda N and Moriyama K (46), have dis-
cussed all root abnormalities in a review article and they pos-
tulated that root abnormality is seen syndromically but not
solely as a dental condition. However, they have not denied
the presence of specific molecules that are only expressed dur-
ing the process of root formations. Also, they have not denied
involvement of tooth development regulators. Kanavakis ez
al. (33) investigated into the crown-root angulation of lateral
incisors adjacent to palatally impacted canines in two groups:
one with impacted and one without canine impaction. They
found significant differences in crown-to-root angulation be-
tween the groups. The root of lateral incisors adjacent to pal-
atally impacted canines was angulated more mesially com-
pared to adjacent lateral incisors in the ‘not impacted’ canine
group. Our results confirm this finding if we take into con-
sideration the time of eruption sequence, palatal root inclina-
tion and completion of laterals that occur concomitantly with
bone formation mechanisms during growth spurt timing.

Radiographs are required to view impacted canines in
three dimensions (vertical, mesio-distal and buccopalatal),
to view the relationship to the midline and adjacent teeth
and to evaluate any resorption (41). If an advanced apparatus
or software solution cannot be acquired, panoramic radio-
graphs combined with linear and angular measurements are
still valuable and accurate. The Go-Go method allows a two
dimensional evaluation of PDC and spatial relationships rela-
tive to adjacent structures. Localization and measurements of
PDC by the Go-Go method on panoramic radiographs con-
tributes to accurate exhibition of inclinations of the PDCs
and provides information regarding the adjacent structures.
The Go-Go method is a simple, cheap, and constructive
method that can be performed in ordinary dental clinics. An
increased value of the canine eruption angle may help clini-
cians in some situations and give guidelines for the assess-
ment of the patient and to estimate the treatment difficulty.

A limitation of this study is associated with the use of
panoramic radiographs to determine eruption angle of PDC
and missing comparability with other methods on casual pa-
tient or with more sophisticated technology. Previous studies
have suggested that measurements on panoramic radiographs
tend to overestimate the mesiodistal root angulation when
compared to a three-dimensional image (41). In addition,
there is an inherent error in using a two dimensional image
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njaka kod muskaraca moglo bi upozoriti na prisutnost dru-
gih povezanih dentoskeletnih anomalija. U nekim slucajevi-
ma pacijenta treba uputiti na genetske pretrage kako bi im se
odredili genotip i kariotip.

U istrazivanju koje su Yu i suradnici (34) proveli na pri-
godnom uzorku, prosjecna vrijednost mezijalne inklinacije
impaktiranih o¢njaka u odnosu na okluzalnu ravninu iznosila
je izmedu 53,8° 1 68,5°. Kod muskaraca s KS-om utvrdena je
statisticki znacajna razliku u vrijednostima erupcijskoga ku-
ta. Usporedujuéi nase nalaze s rezultatima drugih istrazivanja
provedenih na pacijentima s PDC-om, ¢ini se da je povecana
mezioangularna inklinacija PDC-a posljedica rasta uzrokova-
nog dodatnim X-kromosomom. Geni koji utjecu na dental-
ni rast kontroliraju i druge procese rasta i razvoja. Stoga se ¢i-
ni da dodatni X-kromosom u slu¢aju KS-a utjece na polozaj
maksilarnog oc¢njaka i njegov erupcijski put u usporedbi sa
zdravim muskarcima.

Zakljucak

Koristenjem Go-Go metode klini¢ari mogu jednostavno i
brzo izmjeriti i potvrditi prelazi li erupcijski kut vrijednost od
56,74°. Doktori dentalne medicine i ortodonti trebaju imati
na umu K§ pri pregledu muskaraca s erupcijskim poremeca-
jem maksilarnih o¢njaka. Pravodobno prepoznavanje PDC-a
moze pomodi u ranoj identifikacijski Klinefelterova sindroma
s odgovaraju¢im anticipativnim mjerama. Genetski mehaniz-
mi na kojima se temelji PDC trebaju se dalje razjasniti s ob-
zirom na fenotip.
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Abstract

Palatally Displaced Canines in Klinefelter Syndrome

to depict three-dimensional structures since the bucco-dis-
tal tooth angulations might influence mesio-distal measure-
ments on panoramic radiographs (40). Possible age dimor-
phism in PDC eruption angle could have also affected the
results of this investigation. Despite these limitations, there
is substantial clinical value to the findings of this study, es-
pecially because the panoramic radiograph is still most com-
monly used radiograph in dentistry. Early detection of dis-
turbed canine eruption in males might alert to the presence
of other associated dentoskeletal feature(s). In some instanc-
es, the patient should be referred for genetic examinations,
determining genotype and karyotype.

In a study by Yu ez al. (34), which was carried out on casu-
al patients, the mesial inclinations angle values of the impact-
ed canines to the occlusal plane were reported to be between
53.8° and 68.5° on average. Significant statistical differenc-
es in eruption angle values were observed in KS men. By
comparing our findings with the results of other studies per-
formed on casual patients with PDC, the increased mesioan-
gular inclination of PDC seems to have arisen from dental
growth genes within the extra X chromosome. The gene(s)
influencing dental growth have also control over other events
in the process of growth and development. Therefore, the ad-
ditional X chromosome in KS patients appears to have an
influence on the maxillary canine position and its eruption
pathway compared with unaffected males.

Conclusions

By using the Go-Go method, dental clinicians can easily
and quickly measure and confirm the fact that the eruption
angle value exceeds 56.74°. Dental practitioners and ortho-
dontists should be aware of the Klinefelter syndrome when
examining males for eruption disturbances of maxillary ca-
nines. Early recognition of PDC can lead to early identifica-
tion and anticipatory guidance that is extremely helpful in
treatment of this syndrome. Genetic mechanisms underlying
PDC need to be further elucidated with regard to the phe-
notype of PDC.
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