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Abstract

Objectives: To comprehensively explore the differences of all maxillary and mandibular permanent
teeth in relation to number of roots, number of root canals, and root canal configuration between
both genders in a Saudi Arabian population. Methods: This retrospective radiographic study com-
prised 208 subjects (48% males and 52% females) with a mean age 28.74+9.56 years. The CBCT im-
ages of the recruited subjects were evaluated for all permanent teeth. A careful examination was ob-
tained by optimal visualization using all the software features. The data were analyzed using SPSS
software program. Cohen’s Kappa test was used for reliability and the Chi-squared test of associa-
tion was used for the differences between both genders in relation to the study variables. A P-value <
0.05 was considered significant. Results: A total of 5254 maxillary and mandibular permanent teeth
were evaluated. In relation to number of roots, there were no significant differences between both
genders for all maxillary and mandibular teeth together (P= 0.064) as well as for maxillary and man-
dibular teeth separately (P=0.315 and P= 0.100, respectively). A significant difference was found be-
tween males and females in relation to the number of canals of maxillary teeth (P=0.014). For man-
dibular teeth, the significant level of difference was at the cut-off point (P= 0.050). For all maxillary
and mandibular teeth together, the distribution among both genders was not significant (P= 0.082).
The difference between both genders with regard to canal configuration of maxillary roots was highly
statistically significant (P< 0.001). For mandibular teeth, the difference between males and females
in relation canal configuration of anterior and premolar teeth was significant (P= 0.016) while, the
difference was not significant when related to mesial roots of 1°t and 2" molars (P= 0.205). However,
the difference was highly significant when related to distal roots of 1*tand 2" molars (P<0.001). Con-
clusion: No significant differences between both genders in relation to number of roots were found.
Regarding the number of canals, significant differences were found only in three groups out of 14
groups of teeth with females who had a smaller number of canals than males. For canal configura-
tion, two groups of maxillary teeth and three groups of mandibular teeth showed statistically signifi-
cant differences between both genders.
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Introduction

Differences between genders regarding some anatomical
variations (1), and the incidence and behavior of diseases are
well documented in medicine (2-5) as well as in dentistry the
differences between males and females regarding root mor-
phology (6,7) and the association with some diseases were al-
so reported (8,9). In the dental literature, many anatomical
studies addressed different variations in root canal morphol-
ogy according to ethnic background (10-18), while, scarce
and inconclusive information are available regarding gender

Uvod

Razlike izmedu spolova s obzirom na neke anatomske va-
rijacije (1), zatim ucestalost i tijek bolesti dobro su dokumen-
tirani u opéoj medicini (2 — 5), pa tako i u dentalnoj medicini
postoje razlike izmedu muskaraca i Zena kad je rije¢ o morfo-
logiji korijena zuba (6, 7) i o povezanosti s nekim bolestima
(8, 9). U stomatoloskoj literaturi autori mnogih anatomskih
istrazivanja bavili su se razli¢itim varijacijama morfologije ko-
rijenskih kanala prema etnickoj pripadnosti (10 — 18), a do-
stupne su takoder rijetke i nedostatne informacije o utjecaju
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impact on teeth morphology (19,20). The first in-vitro study
reported the gender differences in all groups of teeth in the
same patients was published in 2004 by Sert and Bayirli in a
Turkish population (20). The authors used clearing and dye
technique, and concluded that gender needs to be consid-
ered carefully when performing the preoperative evaluation
of nonsurgical endodontic treatment.

Upon conducting a literature search, there were only two
published in-vivo studies which addressed the association of
gender with number of roots and root canal system (RCS) in
all groups of teeth. The first comprehensive in-vivo cone-beam
computed tomography (CBCT) study on a Portuguese pop-
ulation was published in 2018 with a large sample size (19)
showed that few differences were present between genders.
The other in-vivo CBCT study was published in 2019, dealing
with a Malaysian subpopulation (21). It was reported that in
general there were no significant differences between genders
apart from few groups of teeth. Few in-vivo CBCT anatomi-
cal studies on different populations addressed the differences
between genders in specific groups of teeth (7, 22-25). How-
ever, those studies did not give a complete picture of the in-
fluence of gender on teeth morphology. In addition, only few
in-vivo CBCT anatomical studies were performed on a Sau-
di Arabian population which addressed gender differences in
some groups of teeth (26-30). The results of those studies var-
ied widely among different groups of teeth in favor of males
or females while some teeth showed no significant differences.

Since the majority of the studies were not comprehensive
(6,21,22-30), the information retrieved are too fragmented
and not conclusive, although some studies (7,24) had a rela-
tively large sample size for a specific group of teeth. The aim of
the present in-vivo CBCT study, therefore, was to comprehen-
sively evaluate the influence of gender on all permanent teeth
morphology in a Saudi Arabian population, with a null hy-
pothesis: no differences between genders with regard to root
numbers, root canal numbers and root canal configurations.

Methodology

The sample

A total of 208 patients (100 (48%) males and 108 (52%)
females) with mean age 28.74+9.56 years (median= 26 years)
ranging from 17 to 59 years were included in this study. From
them, 5223 maxillary and mandibular permanent teeth were
evaluated. The CBCT scans were retrieved from the database
of College of Dentistry, Jazan University, Jazan, Saudi Arabia
from the period from 2016 to 2018. The study protocol was
approved by the local institutional review board. The teeth
with fully developed roots and closed apices were included
in the study. Previously treated-root canal or root canal treat-
ment-initiated teeth; teeth with periapical lesions, calcification
or resorption, and distorted CBCT images were excluded.

CBCT scans

The CBCT machine used in this retrospective cross-sec-
tional in-vivo study was 3D Accuitomo 170 (MORITA, Ja-
pan) and the scanning parameters were constant for all pa-
tients as follows: FOV 170-120 mm, 90 Ky, 5-8 mA, 17.5
seconds exposure time and 0.25mm voxel size. All CBCT
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spola na morfologiju zuba (19, 20). Prvo istrazivanje in vitro
o spolnim razlikama u svim skupinama zuba istih pacijena-
ta u turskoj populaciji objavili su Sert i Bayirli 2004. godine
(20). Autori su se koristili tehnikom ¢i$¢enja i bojenja te za-
kljucili da je potrebno uzeti u obzir spol pri predoperativnoj
progjeni tijekom nekirurskoga endodontskog lijecenja.

Nakon pretrazivanja literature pronadena su samo dva
objavljena istrazivanja in vivo o povezanosti spola s brojem
korijena i sustavom korijenskih kanala (RCS) u svim skupi-
nama zuba. Prvo sveobuhvatno istrazivanje iz vivo na teme-
lju CBCT dijagnostike provedeno na velikom uzorku portu-
galske populacije i objavljeno je 2018. (19), a pokazalo je da
je bilo malo razlika izmedu spolova. Drugo takvo istrazivanje
objavljeno je 2019., a odnosilo se na malezijsku subpopula-
ciju (21). Navedeno je da opéenito nema znacajnih razlika
izmedu spolova, osim na nekoliko skupina zuba. Nekoliko
anatomskih istrazivanja in vive s pomo¢u CBCT-a na razli-
¢itim populacijama rijesilo je razlike izmedu spolova u odre-
denim skupinama zuba (7, 22 — 25). No u tim istrazivanjima
nije dana potpuna slika utjecaja spola na morfologiju zuba.
Uz to, samo je nekoliko anatomskih istraZivanja in vivo s pri-
mjenom CBCT-a provedeno na populaciji Saudijske Arabi-
je i bavila su se spolnim razlikama na nekim skupinama zuba
(26 - 30). Rezultati tih istrazivanja uvelike su varirali kad je
rije¢ o razlicitim skupinama zuba u korist muskaraca ili Zena,
a na nekim zubima nisu uo¢ene znacajne razlike.

Bududi da veéina istrazivanja nije bila sveobuhvatna (6,
21, 22 - 30), dobiveni podatci previe su fragmentirani i ne-
pouzdani, iako je u nekim istraZivanjima (7, 24) bio razmjer-
no velik uzorak za odredenu skupinu zuba. Zato je cilj ovog
istrazivanja in vivo primjenom CBCT-a bio sveobuhvatno
procijeniti utjecaj spola na morfologiju svih trajnih zuba u
populaciji Saudijske Arabije, uz nultu hipotezu da nema ra-
zlike medu spolovima s obzirom na broj korijena, broj kori-
jenskih kanala i konfiguraciju korijenskih kanala.

Ispitanici i metode

Uzorak

U ovo istrazivanje bilo je uklju¢eno 208 sudioni-
ka (100/48 % muskaraca i 108/52 % Zena) prosjecne dobi
28,74 £ 9,56 godina (medijan = 26 godina) u rasponu od 17
do 59 godina. Analizirana su 5223 gornja i donja trajna zu-
ba. CBCT skenovi preuzeti su iz baze Stomatoloskog fakulte-
ta Sveucilista u Jazanu (Jazan, Saudijska Arabija), u razdoblju
od 2016. do 2018. Protokol istrazivanja odobrio je lokalni
institucionalni eti¢ki odbor. U istrazivanje su ukljuceni zubi
s potpuno razvijenim korijenima i zatvorenim apeksima. Ni-
su bili uklju¢eni endodontski lijec¢eni zubi ili zubi sa zapoce-
tim lije¢enjem, zubi s periapikalnim lezijama, kalcifikacijom
ili resorpcijom te izoblicene CBCT snimke.

CBCT snimke

CBCT uredaj koji se koristio u ovom retrospektivnom
presjeCnom istrazivanju in vivo bio je 3D Accuitomo 170
(MORITA, Japan), a parametri skeniranja bili su konstan-
tni za sve pacijente kako slijedi: FOV 170 — 120 mm, 90 Ky,
5 — 8 mA, vrijeme ekspozicije 17,5 sekunda i veli¢ina vokse-
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images were processed and reconstructed using Morita’s i-
Dixel 3D imaging software. Serial axial, coronal and sagittal
sections were acquired to evaluate the number of roots, the
number of the canals and RCS configurations on the basis of
Vertucci’s classification. A careful examination was obtained
by optimal visualization using all the software features, such
as zooming, change in contrast and brightness. For reliability
testing, the main author evaluated 20% of the sample twice
within 4 weeks interval period.

Data analysis

The collected data were introduced to the Statistical Pack-
age of Social Sciences software program for Windows (SPSS
V25; IBM, Chicago, IL), and were subsequently coded and
analyzed. The number of roots, the number of canals and ca-
nal system configurations of all permanent teeth apart from
the third molars were evaluated. The differences by gender
were assessed for the above-mentioned variables. The re-
sults were expressed as frequencies and percentages. The Chi-
squared test was used for finding the differences between
both genders. Kappa test was also used for intra-rater reli-
ability. The level of significance for all statistical tests was set
at P-value < 0.05.

Results

Cohen’s kappa test revealed an agreement of measure-
ment with the value of 0.85 and P < 0.001.

Maxillary and mandibular teeth

In general, there were no significant differences between
both genders in relation to the number of roots of maxillary
and mandibular teeth separately (P=0.315 and P= 0.100, re-
spectively). Also, no significant differences were found for all
maxillary and mandibular teeth together (P= 0.064). How-
ever, a significant difference was found between males and fe-
males in relation to the number of canals of maxillary teeth
(P= 0.014) where the teeth with 1 or 3 canals were found
more frequently in females than in males, while the teeth
with 2 or 4 canals were found more frequently in males than
in females. For mandibular teeth, the significant level of dif-
ference between males and females in relation to the number
of canals was at the cut-off point (P= 0.050). For all maxillary
and mandibular teeth together, the distribution among both
genders in relation to the number of canals was not signifi-
cant (P= 0.082) (Table 1) (Figure 1 and Figure 2).

The difference between both genders with regard to canal
configuration of maxillary roots was highly statistically signif-
icant (P< 0.001). The roots with Vertucci type I, 111, and V
were more frequently found in females than in males while,
the roots with Vertucci type II, IV, VI, and VII were more fre-
quently found in males than in females. For mandibular teeth,
the difference between males and females in relation to the ca-
nal configuration of anterior and premolar teeth was signifi-
cant (P=0.016), while the difference was not significant when
related to the canal configuration of mesial roots of the first
and the second (P= 0.205). However, the difference between
males and females was highly significant when related to canal
configuration of distal roots of the first and the second molars
together (P< 0.001) (Table 2) (Figures 3 and 4).

Morfologija korijenskog kanala

la 0,25 mm. Sve CBCT snimke obradene su i rekonstruira-
ne s pomocu softvera za obradu slika Moritinog i-Dixel 3D.
Serijski aksijalni, koronalni i sagitalni presjeci dobiveni su za
procjenu broja korijena, broja i konfiguracija kanala na teme-
lju Vertuccijeve klasifikacije. Detaljan pregled dobiven je op-
timalnom vizualizacijom s pomocu svih softverskih znacajki,
poput zumiranja, promjene kontrasta i svjetline. Za ispitiva-
nje pouzdanosti glavni je autor dva puta u roku od ¢etiri jed-
na procjenjivao 20 % uzoraka.

Analiza podataka

Prikupljeni podatci uvedeni su u program Statistical Pac-
kage of Social Sciences (statisticki paket za drustvene znano-
sti) za Windowse (SPSS V25; IBM, Chicago, IL), a zatim su
kodirani i analizirani. Procijenjeni su broj korijena, broj ka-
nala i konfiguracija kanalnog sustava svih trajnih zuba, osim
tre¢ih kutnjaka. Razlike prema spolu procijenjene su za sve
navedene varijable. Rezultati su izrazeni u frekvencijama i po-
stotcima. Za ispitivanje razlika izmedu spolova primijenjen je
Chi-kvadrat test. Kappa test takoder je upotrebljen za pouz-
danost unutar ispitivaca. Razina znacajnosti za sve statisticke
testove postavljena je na P < 0,05.

Rezultati

Cohenov Kappa test otkrio je podudarnost mjerenja s vri-
jednoséu od 0,85 i P < 0,001.

Gornji i donji zubi

Op¢enito nije bilo znacajnih razlika izmedu spolova u od-
nosu prema broju korijena gornjih i donjih zuba zasebno (P
=0,3151P =0,100). Takoder nisu pronadene znacajne razli-
ke za sve gornje i donje zube zajedno (P = 0,064). No utvr-
dena je znacajna razlika izmedu muskaraca i Zena u odnosu
prema broju kanala gornjih zuba (P = 0,014) — zubi s jednim
kanalom ili trima kanalima nadeni su ¢e$¢e kod Zena nego-
li kod muskaraca, a zubi s dvama ili ¢etirima kanalima bili su
¢es¢i kod muskaraca negoli kod Zena. Za donje zube znacaj-
nost razlike izmedu muskaraca i Zena u odnosu prema broju
kanala bila je na granici (P = 0,050). Za sve gornje i donje zu-
be zajedno, distribucija izmedu spolova u odnosu prema bro-
ju kanala nije bila statisticki znacajna (P = 0,082) (tablica 1.)
(slike 1.1 2.).

Razlika izmedu spolova, s obzirom na konfiguraciju kori-
jenskih kanala gornjih zuba, bila je visoko statisticki znacajna
(P < 0,001). Korijeni s tipovima I, IIl i V prema Vertucciju
¢esce su pronadeni kod Zzena negoli kod muskaraca, a korije-
ni s tipovima II, IV, VI i VII bili su ¢es¢i kod muskaraca ne-
goli kod Zena. Za donje zube razlika izmedu muskaraca i Zena
u odnosu prema konfiguraciji kanala prednjih zuba i pretkut-
njaka bila je znacajna (P = 0,016), a razlika nije bila znacajna
u vezi s konfiguracijom kanala mezijalnih korijena prvoga i
drugoga kutnjaka (P = 0,205). No razlika izmedu muskaraca
i zena bila je visoko znacajna s obzirom na konfiguraciju ka-
nala distalnih korijena prvoga i drugoga kutnjaka zajedno (P
< 0,001) (tablica 2.) (slike 3.1 4.).
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Table 1
number of roots and number of canals

Root Canal Morphology .

Distribution of maxillary teeth, mandibular teeth, and all maxillary and mandibular teeth together among both genders according to

Tablica 1. Distribucija gornjih zuba, donjih zuba i svih gornjih i donjih zuba zajedno medu spolovima prema broju korijena i kanala

Upper teeth ® Gornji zubi Lower teeth ® Donji zubi All teeth © Svi zubi
- Total ® = Total = Total
L i Ukupno R Ukupno ) Ukupno
% o |1 root® 1 korijen 777 | 836 | 1613 962 | 1033 | 1995 1739 | 1869 | 3608
g2 (64.4) | (65.3) | (64.9) (74.5) | (76.9) | (75.7) (69.6) | (71.2) | (70.5)
= , 130 | 115 321 | 296 | 617 451 | 411 | 862
3 2 | 2 roots * 2 korfjena (108) | (.0 | 2509 o515 @43 [ @20 | @34 | lasy [asn | aes) | oo
Ea « 3 korii 299 | 329 | 628 ' 8 15 | 550 ' 307 | 344 | 651 '
Z. |3 roow* 3 korijena 248 | 257) | @53) 06 | ap | B0 (123) | (13.) | (127)
Total » Ukupno 1206 | 1280 | 2486 1291 | 1344 | 2635 2497 | 2624 | 5121
(48.5) | (51.5) | (100.0) (49.0) | (51.0) | (100.0) (48.8) | (51.2) | (100.0)
| canal * 1 kanal 621 | 679 | 1300 751 | 851 | 1602 1372 | 1530 | 2902
P (51.5) | (53.0) | (52.3) (58.2) | (63.3) | (60.8) (54.9) | (583) | (56.7)
£ |5 s 2 kanala 283 | 268 | 551 220 | 203 | 423 503 | 471 | 974
< 5 (23.5) | (209) | (222) (17.0) | (15.1) | (6.1) (20.1) | (17.9) | (19.0)
55 59 | 98 .| 260 | 220 | 489 319 | 327 | 646
-g & | 3 canals ¢ 3 kanala 9 | (7.7) 157 (6.3) | 0.014 20.1) | 17.0) | (18.6) 0.050 128 | (125 | (12.6) 0.082
Z. 243 | 23 478 60 | 61 303 | 296 99
4 canals » 4 kanala (20.1) (18.54) (19.2) 46) | @4s) |1 (4.6 (12.1) | (11.3) (15 1.7)
Total  Ukupno 1206 | 1280 | 2486 1291 | 1344 | 2635 2497 | 2624 | 5121
(48.5) | (51.5) | (100.0) (49.0) | (51.0) | (100.0) (48.8) | (51.2) | (100.0)

* Significant at P< 0.05 e statisticki znacajno na P< 0,05

Table 2
canal configuration

Distribution of maxillary teeth, mandibular teeth, and all maxillary and mandibular teeth together among both genders according to

Tablica 2. Distribucija gornjih zuba, donjih zuba i svih gornjih i donjih zuba zajedno medu oba spola prema konfiguraciji kanala

Maxillary teeth ® Gornji zubi Mandibular teeth ® Donji zubi
All teeth! » Svi zubit Anterior teeth and Premolars ¢ Molars (1* and 2" molars) ® Kutnjaci (1 i 2 kutnjak)
Prednji zubi i pretkutnjaci ~ Mesial root ® Mezijalni korijen  Distal root ® Distalni korijen
= Total ® =~ Total ® = Total ® -~ Total ®
o Ukupno P s Ukupno P o Ukupno P ol Ukupno
Typele 672 | 771 1443 751 | 851 1602 10 14 24 267 | 255 522
Tip1 (55.7) | (60.2) | (58.0) (77.7) | (81.7) | (79.8) (3.1) | 4.6) | (3.8 (82.4) | (84.2) | (83.3)
Typell » 132 | 122 254 0 0 0 89 102 191 1 11 12
o Tipll (10.9) | (9.5) | (10.2) (0.0) | (0.0) | (0.0) (27.5) | (33.7) | (30.5) 0.3) | 3.6) | (1.9)
[ Typemmie | 30 | 61 | 100 163 | 124 | 287 29 | 29 | S8 7 | 26 | 53
‘S| Tip III (32) | 4.8) | (4.0 (16.9) | (11.9) | (14.3) (9.0) | 9.6) | (93) (83) | (8.6) | (8.5)
E[Typelve | 302 | 245 | 547 0| o 0 170 | 131 | 301 0o | 2 2
? Tip IV (25.0) [ (19.1) | (22.0) N (0.0) | (0.0) | (0.0) (52.5) | (43.2) | (48.0) 0.0) | (0.7) | (0.3) N
g|TypeVe | 40 | 69 | 109 | g | 49 | 63 | 112 | & | 26 | 27 | 53 82|09 38 S
2| TipV (33) | 64) | (44 S |G| 61| (6.6 S [ 80| (B89 | 85 s 0.0 | (3.0 | (6.1 <
2 TypeVie | 9 |5 [0 o | o 0 0o | o 0 0 | o 0
& | Tip VI (0.7) | (0.2) ) (0.0) | (0.0) | (0.0) (0.0) | (0.0) | (0.0) (0.0) | (0.0) | (0.0)
“Typevit | 5 | 3 8 0o | 1 1 o | o 0 o | o 0
*Tip VIL | (0.4) | (0.2) | (0.3) (0.0) | (0.1) | (0.0) (0.0) | (0.0) | (0.0) (0.0) | (0.0) | (0.0)
Others ¢ 7 6 13 (0.5) 4 2 6 0 0 0 0 0 0
Ostalo (0.6) | (0.5) ) (0.4) | (0.2) | (0.3) (0.0) | (0.0) | (0.0) (0.0) | (0.0) | (0.0)
Total ¢ 1206 | 1280 | 2486 967 | 1041 | 2008 324 | 303 627 324 | 303 627
Ukupno (48.5) | (51.5) | (100.0) (48.2)| (51.8) | (100.0) (51.7)| (48.3) | (100.0) (51.7)| (48.3) | (100.0)

* Significant at P< 0.05 e statisti¢ki znacajno na P< 0,05; *Only mesiobuccal roots of maxillary teeth were included in the analysis ® samo meziobukalni

korijeni gornjih zuba ukljuceni su u analizu

Maxillary teeth (Tables 3 and 4)

Central incisors

In comparison between males and females, 200 (52.1%)
teeth were found in females and 184 (47.9%) teeth in males.
However, the significance of difference could not be comput-
ed because all teeth (100%) in males and all teeth (100%) in
females had one root, one canal, and Vertucci type I.

Gornji zubi (tablice 3.1 4.)

Sredisnji sjekutiéi

Za usporedbu izmedu muskaraca i Zena pronadeno je 200
(52,1 %) zuba kod Zena i 184 (47,9 %) kod muskaraca. No
nije se mogla ustanoviti statisticka znacajnost razlike jer su
svi zubi (100 %) kod muskaraca i svi zubi (100 %) kod Ze-
na imali jedan korijen, jedan kanal i tip I prema Vertucciju.
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Morfologija korijenskog kanala

Figure 1 CBCT axial sections showing maxillary (a) and mandibular (b) anterior and premolar teeth with one canal and Vertucci Type |
Slika 1. Aksijalni presjeci CBCT-a prikazuju maksilarni (a) i mandibularni (b) prednji i premolarni zub s jednim kanalom i Vertuccijevim tipom |
Figure 2 CBCT axial sections showing maxillary molars with 4 canals and premolars with 2 canals (a); and mandibular molars with 3 canals and

premolars with 2 canals (b)

Slika 2. Aksijalni presjeci CBCT koji prikazuju maksilarne kutnjake s 4 kanala i premolare s 2 kanala (a); i mandibularni kutnjaci s 3 kanala i

premolari s 2 kanala (b)

Figure 3 CBCT images showing sagittal sections (a) of mandibular central incisors with 2 canals and Vertucci type Ill; and coronal sections (b)

of mandibular first premolar with 2 canals and Vertucci type V.

Slika 3. CBCT slike koje prikazuju sagitalne presjeke (a) mandibularnih sjekutica s 2 kanala i Vertuccijevim tipom Ill; i koronalni presjeci (b)

mandibularnog prvog premolara s 2 kanala i Vertuccijeva tipa V.

Figure 4 CBCT coronal sections showing different Vertucci types in maxillary premolars; Type Il (@), Type IV (b), Type Il (c), Type V (d).
Slika 4. CBCT koronalni presjeci koji prikazuju razli¢ite vrste Vertuccija u maksilarnim premolarima; Tip Il @), Tip IV (b), Tip Il (c), Tip V (d).

Lateral incisors

Similar to central incisors, the number of teeth in females
was larger than in males (200 (52.1%) teeth in females com-
pared to 184 (47.9%) teeth in males). Also, the significance
of difference was not applicable because all teeth (100%) in
females and all teeth (100%) in males had one root, one ca-
nal, and belonged to Vertucci type I.

Canines

There were 200 (52%) teeth in females and 180 (48%)
teeth in males. All teeth (100%) in both genders had one
root. All teeth (100%) in females had one canal while, in
males, 180 (97.8%) teeth had one canal, and 4 (2.2%) teeth
had 2 canals, with no significant differences between both

Bocni sjekutici

Sli¢no sredisnjim sjekuti¢ima, broj zuba kod Zena bio je
ve¢i negoli kod muskaraca (200/52,1 % zuba kod Zena u us-
poredbi s 184/47,9 % zuba kod muskaraca). Statisticka zna-
¢ajnost razlike takoder nije bila primjenjiva jer su svi zubi
(100 %) kod Zena i svi zubi (100 %) kod muskaraca imali
jedan korijen, jedan kanal i pripadali su Vertuccijevu tipu L.

Ocnjaci

Kod Zena je analizirano 200 (52 %) zuba, kod muskaraca
180 (48 %). Svi zubi (100 %) u oba su spola imali jedan ko-
rijen. Svi zubi (100 %) kod Zena imali su jedan kanal, a kod
muskaraca 180 (97,8 %) zuba imalo je jedan kanal, a éetiri
(2,2 %) zuba dva kanala, bez znacajnih razlika izmedu spolo-
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Table 3  Distribution of maxillary teeth among both genders according to number of roots, and number of canals
Tablica 3. Distribucija gornjih zuba u oba spola prema broju korijena i kanala
g::dt;ﬂ]: Lateral  Bo¢ni Canine ® 1* Premolar® 2" Premolare 1% Molar ® 2" Molar ¢
ekutic sjekuti¢ Ocnjak 1. pretkutnjak 2. pretkutnjak 1. kutnjak 2. kutnjak
sjekau
M FeZ M FeZ M FeZ M FeZ M FeZ M FeZ M FeZ
. 1 root ® 184 200 184 200 184 200 63 80 160 156 0 0 0 0
§ g 1 korijen (47.9) | (52.1) | (48.2) | (51.8) |(100.0)|(100.0)| (36.0) | (45.5) | (87.9) | (88.1) | (0.0) | (0.0) | (0.0) | (0.0)
< E | 2roots * 0 0 0 0 0 108 | 94 22 21 0 0 0 0
_ug ;i 2 korijena 0.0) | (0.0) | (0.0) | (0.0) | (0.0) | (0.0) | (61.7) | (53.4) | (12.1) | (11.9) | (0.0) | (0.0) | (0.0) | (0.0)
E& [3rootse 0 0 0 0 0 423) 2 0 0 151 | 179 | 144 | 148
Z 3 korijena 0.0) | (0.0) | (0.0) | (0.0) | (0.0) | (0.0) ’ (1.1) | (0.0) | (0.0) |(100.0)|(100.0)|(100.0)|(100.0)
1 canal ® 184 200 184 200 180 200 9(5.1) 4 62 75 0 0 0 0
A 1 kanal (47.9) | (52.1) | (48.2) | (51.8) | (97.8) | (100.0) (2.3) | (34.1) | (42.4) | (0.0) | (0.0) | (0.0) | (0.0)
S = |2canalse 0 0 0 0 4 158 | 169 | 120 | 99 | 0 0 0 0
uz E 2 kanala 0.0) | (0.0) | (0.0) | (0.0) | (2.2) | (0.0) | (90.3) | (96.0) | (65.9) | (55.9) | (0.0) | (0.0) | (0.0) | (0.0)
S 5 |3 canals ® 0 0 0 0 0 3 0 3 34 40 58
E 2 |3 kanala 00 | 00 | 00 | 00 | 00 | 00 [°CY] 17 | 00 | a7 P®0 1.0 | @78 | 692
Z 4 canals ® 0 0 0 0 0 2(1.1) 0 0 0 138 145 104 90
4 kanala 0.0) | (0.0) | (0.0) | (0.0) | (0.0) | (0.0) ’ 0.0) | (0.0) | (0.0) | (91.4) | (81.0) | (72.2) | (60.8)

Bold numbers refer to significant difference (P< 0.05); Only mesiobuccal roots of 1+ and 2™ molars were included in analysis ¢ Podebljani brojevi odnose
se na statisticki znacajnu razliku (P < 0,05); samo meziobukalni korijeni 1. i 2. kutnjaka ukljuéeni su u analizu

Table 4  Distribution of maxillary teeth among both genders according to canal configuration
Tablica 4. Distribucija gornjih zuba u oba spola prema konfiguraciji kanala
g::dt:;:; Lateral ® Bo¢ni Canine ® 1 Premolar e 2°¢ Premolar ® 1t Molar ¢ 2" Molar ¢
- ckutic sjekutié Ocnjak 1. pretkutnjak 2. pretkutnjak 1. kutnjak 2. kutnjak
s]e utic
M FeZ M FeZ M FeZ M FeZ M FeZ M FeZ M FoZ
Typele 184 200 184 200 180 200 9.(5.1) 4 62 75 13 (8.6) 32 38 58
Tip I (47.9) | (52.1) | (48.2) | (51.8) | (97.8) | (100.0) ! (2.3) | (34.1) | (42.4) 1 (17.9) | (26.4) | (39.2)
% TypeIl » 0 0 0 0 0 0 18 6 23 16 9.0) 54 62 37 40
2 Tip I (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) | (10.3) | (3.4) | (12.6) 71 (35.8) | (34.6) | (25.7) | (27.0)
S |Typelll+ | 0 0 0 0 4 0 || 20 24 31 3 3 1 7
g Tip 111 0.0) | (0.0) | (0.0) | (0.0) | (2.2) | (0.0 ’ (11.4) | (13.2) | (17.5) | 2.0) | (1.7) | (0.7) | (47)
Z [TypelVe 0 0 0 0 0 0 119 105 41 28 79 80 63 32
g |Tplv 0.0) | (0.0) | (0.0) | (0.0) | (0.0) | (0.0) | (68.0) | (59.7) | (22.5) | (15.8) | (52.3) | (44.7) | (43.8) | (21.6)
&= | TypeVe 0 0 0 0 0 0 11586 37 23 21 0 2 2 9
e |TipV (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) 1(21.0) | (12.6) | (11.9) | (0.0) (1.1) | 1.4 | 6.1)
S [TypeVie| 0 0 0 0 0 0 o] ! 4 0 2 0 3 2
3 Tip VI (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) ! 0.6) | (2.2) (0.0) (1.3) 0.0) | 2.1) | (1.4
2 | Type VII 0 0 0 0 0 0 0 0 5 3 0 0 0 0
= e Tip VII (0.0) (0.0) (0.0) (0.0) (0.0) 0.0) | (0.0) | (0.00 | (2.7) | (1.7) | (0.0) | (0.0) | (0.0) | (0.0)
Others ¢ 0 0 0 0 0 0 7 (4.0) 3 0 3 0 0 0 0
Ostalo 0.0) | (0.0) | (0.0) | (0.0) | (0.0) | (0.0) ’ 1.7) | (0.0) | (1.7) | (0.0) | (0.0) | (0.0) | (0.0

Bold numbers refer to significant difference (P< 0.05); Only mesiobuccal roots of 1% and 2™ molars were included in analysis ® Podebljani brojevi odnose
se na statisticki znacajnu razliku (P< 0,05); samo meziobukalni korijeni 1. i 2. kutnjaka ukljuceni su u analizu ®

genders (P=0.052). Similarly, all teeth (100%) in females be-
longed to Vertucci type I while, 180 (97.8%) teeth in males
belonged to Vertucci type I, and 4 (2.2%) teeth belonged
to Vertucci type I11. No significant differences between both
genders were found (P= 0.052).

First premolars

Out of 176 (50.1% of all maxillary first premolars) teeth
in females, 53.4% had 2 roots, 45.5% had one root, and
1.1% (2 teeth) had 3 roots. However, 108 (61.7%) out of
175 teeth in males had 2 roots, 36% had one root, and 2.3%
had 3 roots. The difference between both genders was not
statistically significant (P= 0.161). The majority of teeth in

va (P = 0,052). Sli¢no tomu, svi zubi (100 %) kod zena pri-
padali su Vertuccijevu tipu I, zatim 180 (97,8 %) zuba kod
muskaraca pripadalo je Vertuccijevu tipu I, a Cetiri (2,2 %) su
pripadala tipu III. Nisu ustanovljene znacajne razlike izmedu
spolova (P = 0,052).

Proi pretlutnjaci

Od 176 (50,1 % svih gornjih prvih pretkutnjaka) zuba
kod Zena, 53,4 % imalo je dva korijena, 45,5 % jedan, a 1,1
% (2 zuba) tri korijena. S druge strane, 108 (61,7 %) od 175
zuba kod muskaraca imalo je dva korijena, 36 % jedan, a
2,3 % tri korijena. Razlika izmedu spolova nije bila statisticki
znacajna (P = 0,161). Ve¢ina zuba u oba spola (96,0 % zuba
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both genders (96.0% of teeth in females and 90.3% of teeth
in males) had 2 canals. No teeth in females had 4 canals, and
only 2 teeth in males had 4 canals. The teeth with one ca-
nal and 3 canals were found in fewer percentages. Similarly,
no significant differences were found regarding the number
of canals (P= 0.125). A significant difference was found be-
tween both genders in relation to Vertucci types (P< 0.001).
More than half of teeth (59.7%) in females had Vertucci type
IV, followed by Vertucci type V (21.0%), and Vertucci type
III (11.4%). In males, 68.0% of teeth had Vertucci type IV,
followed by Vertucci type II (10.3%), and Vertucci type V
(8.6%).

Second premolars

The distribution of teeth was approximately similar in
both genders (50.7% in males compared to 49.3% in fe-
males). The majority of teeth in both genders had one root
with no significant differences (P= 1.000). About two thirds
(65.9%) of teeth in males and about half of teeth (55.9%) in
females had 2 canals with a statistically significant difference
(P=0.046). The Vertucci type I was found in 62 (34.1%)
teeth in males followed by Vertucci type IV which was found
in 41 (22.5%) teeth. However, Vertucci type III was found
in 31 (17.5%) teeth in females followed by Vertucci type IV
which was found in 28 (15.8%) teeth. Nevertheless, no sig-
nificant differences were found between males and females
(P=0.064).

First molars

In total, 354 molars were evaluated (330 with 3 normal
roots and 24 molars were fused-rooted)

Molars with 3 normal roots (n= 330 teeth):

In comparison between both genders, all teeth in males
(n=151, representing 45.76% of 330 molars) and all teeth in
females (n= 179, representing 54.24% of 330 molars) had 3
roots with Vertucci type I in distobuccal (DB) and palatal (P)
roots. The significance test was not applicable regarding the
number of roots. However, a significant difference between
males and females was found with regards to the number of
canals (P= 0.007). Teeth with 4 canals were found in higher
percentages in males than in females (91.4% in males com-
pared to 81.0% in females) while, 19.0% of teeth in females
and 8.6% of teeth in males had 3 canals. Regarding Vertuc-
ci types in mesiobuccal roots, the majority of teeth in males
and females (52.3% and 44.7%, respectively) had Vertucci
type IV followed Vertucci type II (35.8% of teeth in males
and 34.6% of teeth in females). No significant differences be-
tween both genders were found (P= 0.068).

Fused-rooted molars (24 teeth):

The prevalence of fused-rooted first molars is 7% out of
the total sample (354 molars) with 0.6% presence of merged
canals (only in 2 teeth). The distribution of teeth with non-
merged canals from the fused-rooted molars (n= 22) among
both genders is presented in Table 5. No significant differenc-
es between both genders were found in relation to the num-
ber of roots, the number of canals, and Vertucci types.

Second molars

In total, 370 molars were evaluated (292 with normal 3
roots and 78 were fused-rooted)

Morfologija korijenskog kanala

kod Zena i 90,3 % zuba kod muskaraca) imala je dva kana-
la. Nijedan zub kod Zena nije imao Cetiri kanala, a samo dva
zuba kod muskaraca imala su Cetiri kanala. Nadeni su zubi s
jednim kanalom i trima kanalima u manjem postotku. Sli¢-
no tomu, nisu ustanovljene znacajne razlike u broju kanala (P
= 0,125). Ustanovljena je znacajna razlika izmedu spolova u
odnosu prema Vertuccijevim tipovima (P < 0,001). Vise od
polovine zuba (59,7 %) kod Zena pripadalo je Vertuccijevu ti-
pu IV, zatim tipu V (21,0 %) i tipu III (11,4 %). Kod mus-
karaca 68,0 % zuba pripadalo je tipu IV, zatim tipu II (10,3
%) i tipu V (8,6 %).

Drugi pretkutnjaci

Raspodijela zuba bila je priblizno sli¢na u oba spola (50,7
% kod muskaraca u usporedbi s 49,3 % kod Zena). Veéina
zuba obaju spolova imala je jedan korijen bez znacajnih ra-
zlika (P = 1,000). Oko dvije tredine (65,9 %) zuba kod mus-
karaca i oko polovine zuba (55,9 %) kod Zena imalo je dva
kanala sa statisticki znacajnom razlikom (P = 0,046). Vertu-
ccijev tip I pronaden je u 62 (34,1 %) zuba kod muskaraca,
nakon ¢ega slijedi tip IV koji je pronaden u 41 (22,5 %) zu-
bu. No Vertuccijev tip III pronaden je u 31 (17,5 %) zubu
kod Zena, a slijedi tip IV koji je pronaden u 28 (15,8 %) zu-
ba. Ipak, nisu ustanovljene znacajne razlike izmedu muskara-

caizena (P =0,064).

Prvi kutnjaci

Ukupno su procijenjena 354 kutnjaka (330 s trima nor-
malnim korijenima i 24 s fuzioniranim korijenima).

Kutnjaci s trima normalnim korijenima (n = 330 zuba)

U usporedbi spolova, svi zubi muskaraca (n = 151, $to
je 45,76 % od 330 kutnjaka) i svi zubi Zena (n = 179, $to je
54,24 % od 330 kutnjaka) imali su tri korijena s Vertuccije-
vim tipom I u distobukalnom (DB) i palatalnom (P) korije-
nu. Test statisticke znacajnosti nije bio primjenjiv s obzirom
na broj korijena. No ustanovljena je znacajna razlika izmedu
muskaraca i Zena kad je rije¢ o broju kanala (P = 0,007). Na-
deni su zubi s ¢etirima kanalima u veéem postotku kod mus-
karaca negoli kod Zena (91,4 % kod muskaraca u usporedbi s
81,0 % kod Zena), a 19,0 % zuba kod Zena i 8,6 % zuba kod
muskaraca imalo je tri kanala. Sto se tide Vertuccijevih tipo-
va u meziobukalnim korijenima, ve¢ina zuba kod muskaraca
izena (52,3 % i 44,7 %) pripadala je tipu IV, a slijedio je tip
11 (35,8 % zuba kod muskaraca i 34,6 % zuba kod Zena). Ni-
su ustanovljene znacajne razlike izmedu spolova (P = 0,068).

Kutnjaci s fuzioniranim korijenima (24 zuba)

Prevalencija prvih kutnjaka s fuzioniranim korijenima
iznosila je 7 % od ukupnog uzorka (354 molara) uz 0,6-po-
sototnu prisutnost spojenih kanala (samo u dvama zubima).
Rasprostranjenost zuba s nespojenim kanalima kod spojenih
korijena (n = 22) u oba spola prikazana je u tablici 5. Nije
ustanovljena znacajna razlika izmedu spolova u odnosu pre-
ma broju korijena, broju kanala i Vertuccijevim tipovima.

Drugi kutnjaci

Ukupno je procijenjeno 370 kutnjaka (292 s trima nor-
malnim korijenima i 78 s fuzioniranim korijenima)
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Table 5
and canal configuration

Root Canal Morphology .

Distribution of 1st and 2nd maxillary molars with fused roots among both genders according to number of roots, number of canals,

Tablica 5. Distribucija 1. i 2. gornjih kutnjaka s fuzioniranim korijenima u oba spola prema broju korijena, broju i konfiguraciji kanala

1st molar ¢ 1. kutnjak 2nd molar * 2. kutnjak
(N=22) (N=53)
- Total ¢ - Total
M FeZ Ukupno P M FeZ Ukupno P

Number of roots ¢ Broj korijena
1 root * 1 korijen 5(33.3) 1(14.3) 6(27.3) (4.5) 6(19.4) 7 (13.2)
2 roots * 2 korijena 10 (66.7) 6(85.7) 16 (72.7) 0.616 21 (95.5) 25 (80.6) 46 (86.8) 0.218
Total * Ukupno 15 (68.2) 7 (31.8) 22 (100.0) 22 (41.5) 31(58.5) | 53(100.0)
Number of canals * Broj kanala
3 canals ¢ 3 kanala 5(33.3) 2 (28.6) 7 (31.8) 18 (81.8) 20 (64.5) 38 (71.7)
4 canals * 4 kanala 10 (66.7) 5 (71.4) 15 (68.2) 1.000 4(18.2) 11 (35.5) 15 (28.3) 0.223
Total * Ukupno 15 (68.2) 7 (31.8) 22 (100.0) 22 (41.5) 31 (58.5) 53 (100.0)
MB. Vertucci types ® MB. Vertuccijev tip
Type I+ Tip | 5(333) | 2(86) | 7(318) 18 (81.8) | 20(645) | 38(71.7)
Type II « Tip 11 5(33.3) 5(71.4) 10 (45.5) 2(9.1) 309.7) 5(9.4)
Type IV * Tip IV 4(267) 0(0.0) 4(182) 0.273 2(9.1) 7 (22.6) 9(17.0) 0.452
Type V * Tip V 1(6.7) 0(0.0) 1 (4.5) 0(0.0) 13.2) 1(1.9)
Total ® Ukupno 15 (68.2) 7 (31.8) 22 (100.0) 22 (41.5) 31(58.5) 53 (100.0)

Only mesiobuccal roots were included in the analysis, other roots had Vertucci type I ® U analizu su uklju¢eni samo meziobukalni kanali, ostali korijeni

imali su Vertuccijev tip I

Molars with normal 3 roots: (292 molars)

All teeth in males (n= 144, representing 49.3% of 292
molars) and all teeth in females (n= 148, representing 50.7%
of 292) had three roots, with Vertucci type I in DB and P
roots. A significant difference was found between both gen-
ders in relation to number of canals (P= 0.047). More than
two thirds (72.2%) of teeth in males had 4 canals and 27.8%
had 3 canals while, 60.8% of teeth in females had 4 canals
and 39.2% had 3 canals. The most frequent Vertucci type in
mesiobuccal roots in males was Vertucci type IV (43.8% of
teeth), followed by Vertucci type I (26.4% of teeth), and Ver-
tucci type II (25.7% of teeth). However, this is was not the
case in females where the most frequent Vertucci type in me-
siobuccal roots was Vertucci type I (39.2% of teeth), followed
by Vertucci type II (27.0% of teeth), and Vertucci type IV
(21.6% of teeth). Highly significant difference between males
and females was found (P< 0.001).

Fused-rooted molars: (78 molars)

There were 78 fused-rooted maxillary second molars rep-
resenting 21.1% of all maxillary second molars. Out of them,
32.1% (25 teeth) had merged canals and 53 (67.9%) teeth
with fused roots but non-merged canals. The distribution of
these teeth among both genders is presented in Table 5. No
significant differences between males and females were found
in relation to number of roots, number of canals, and Ver-
tucci types.

Mandibular teeth (Tables 6-8)

Central incisors

Regarding the comparison between males and females,
both genders had all their mandibular central incisors with
one root. Significance tests could not be computed. Fe-
males had more teeth with one canal (170 teeth, represent-
ing 79.4% of teeth in females) compared to males who had

Kutnjaci s trima normalnim korijenima (292 kutnjaka)

Svi zubi kod muskaraca (n = 144, $to je 49,3 % od 292
kutnjaka) i svi zubi kod Zena (n = 148, sto je 50,7 % od 292
kutnjaka) imali su tri korijena, s Vertuccijevim tipom I u ko-
rijenu DB-a i P-a. Ustanovljena je znacajna razlika izmedu
spolova u odnosu prema broju kanala (P = 0,047). Vise od
dvije trecine (72,2 %) zuba muskaraca imalo je Cetiri kanala,
27,8 % tri kanala; 60,8 % zuba kod zena imalo je Cetiri ka-
nala, a 39,2 % tri. Najées¢i Vertuccijev tip u meziobukalnim
korijenima kod muskaraca bio je tip IV (43,8 % zuba), zatim
slijedi tip I (26,4 % zuba) i tip II (25,7 % zuba). No to nije
vrijedilo za zene kod kojih je naj¢es¢i Vertuccijev tip u mezi-
obukalnom korijenu bio tip I (39,2 % zuba), zatim slijedi tip
IT (27,0 % zuba) i tip IV (21,6 % zuba). Ustanovljena je vrlo

znacajna razlika izmedu muskaraca i Zena (P < 0,001).

Kutnjaci s fuzioniranim korijenima (78 kutnjaka)

Pronadeno je 78 drugih gornjih kutnjaka s fuzioniranim
korijenima, $to je 21,1 % svih drugih gornjih kutnjaka. Od
njih je 32,1 % (25 zuba) imalo spojene kanale, a 53 (67,9 %)
zuba spojene korijene, ali odvojene kanale. Raspodjela tih zu-
ba u oba spola nalazi se u tablici 5. Nisu ustanovljene znacaj-
ne razlike izmedu muskaraca i zena u odnosu prema broju
korijena, broju kanala i Vertuccijevu tipu.

Donji zubi (tablice od 6. do 8.)

Sredisnji sjekutiéi

Kad je rije¢ o usporedbi muskaraca i Zena, u oba spola
svi su sredisnji sjekuti¢i imali jedan korijen. Testovi znacaj-
nosti nisu se mogli primijeniti. Zene su imale vi$e zuba s jed-
nim kanalom (170 zuba, $to je 79,4 %) u usporedbi s mus-
karcima — oni su imali 132 takva zuba (67,3 %). Prevalencija
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Table 6

Morfologija korijenskog kanala

Distribution of mandibular teeth (anterior and premolars) among both genders according to number of roots, and number of canals

Tablica 6. Distribucija donjih zuba (prednjih i pretkutnjaka) u oba spola prema broju korijena i kanala

Central * Sredisnji Lateral  Bo¢ni Canine * Oéinjak 1* Premolar 2" Premolar
sjekutié sjekutié 1. pretkutnjak 2. pretkutnjak
M FeZ M FeZ M FeZ M FeZ M FeZ
ng }f{‘;‘;gm 196 (100) | 214 (100) | 197 (99.5) | 213 (99.5) | 195 (99.0) | 204 (95.8) | 186 (98.9) (1%%?0) (15%?0) (1})%%0)
S | 2 roots * 0 0 1 1 2 9 2 0 0 0
82 |2 korijena (0.0) (0.0) (0.5) (0.5) (1.0) 4.2) (1.1) (0.0) (0.0) (0.0)
E e [3rootse 0 0 0 0 0 0 0 0 0 0
Z |3 korijena (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0)
. }lii‘;‘jl 132 (67.3) (7197";) 133 (67.2) | 152 (71.0) | 184 (93.4) | 188 (88.3) | 124 (66.0) | 152 (72.7) | 178 (94.7) | 189 (99.0)
é:é ;Eziji ’ 64 (32.7) | 44 (20.6) | 65(32.8) | 62 (29.0) (61‘36) 25(11.7) | 61 (324) | 56 (26.8) (;7) (0%5)
_“3 g 3 canals ® 0 0 0 0 0 0 3 1 3 1
E = | 3kanala (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (1.6) (0.5) (1.6) (0.5)
Z 4 canals ® 0 0 0 0 0 0 0 0 0 0
4 kanala (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0)

Bold numbers refer to significant difference (P< 0.05) ¢ Podebljani brojevi odnose se na statisticki znacajnu razliku (P < 0,05)

Table 7

Distribution of mandibular teeth (anterior and premolars) among both genders according to canal configuration

Tablica 7. Distribucija donjih zuba (prednjih i pretkutnjaka) u oba spola prema konfiguraciji kanala

Central ® Sredisnji Lateral ® Bo¢ni Canine ¢ Ocniak 1% Premolar ¢ 2" Premolar ®
sjekutié sjekutié anine £ Leny 1. pretkutnjak 2. pretkutnjak
M FeZ M FeZ M FeZ M FeZ M FeZ
Tvoe Lo Tio ] 132 170 133 152 184 188 124 152 178 189
P p 67.3) | (794) | 672 | (71.0) | 93.4) | 883) | 66.0) | 72,7) | (947) | (99.0)
Typell » Tip Il 0 0 0 0 0 0 0 0 0
(0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0)
=2 . 11 14 5 5 1
% Type IIT » Tip 111 64(327) | 44 (20.6) | 63 (31.8) |60 28.0) | 5o 66 20006 > 2.7) 0.5)
g E o 0 0 0 0 0 0 0 0 0
??é, Type IV Tip IV (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0)
s 8 o 0 0 2 2 11 3 0
§ | DpeVeTV 00 | 00 | 10 | 1y | w0 | sz |2EIO0GBI g |
2 ‘ 0 0 0 0 0 0 0 0 0
F | Type VI = Tip VI (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0)
. 0 0 0 0 0 0 1 0 0
Type VI« Tip VII (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.5) (0.0) (0.0)
Others * Ostalo v 0 0 0 0 2 1 2 !
(0.0) (0.0) (0.0) (0.0) (0.0) (0.0) 1.1) 0.5) (1.1) (0.5)

Bold numbers refer to significant difference (P< 0.05) ® Podebljani brojevi odnose se na statisticki znacajnu razliku (P < 0,05)

132 teeth (67.3% of teeth in males) with one canal. Howev-
er, the prevalence of two canals was higher in males than in
females (64 teeth, representing 32.7% of teeth in males) who
had only 44 teeth (20.6% of teeth in females) with 2 canals.
The difference was statistically significant (P= 0.007). Simi-
larly, there was a significant difference (P= 0.007) in relation
to Vertucci classification among both genders with the same
percentages applied.

Lateral incisors

Amongst 214 teeth in females, there were 213 (99.5%)
teeth with one root, and only one tooth (0.5%) was found
with 2 roots. Similarly, amongst 198 teeth in males, there were
197 (99.5%) teeth with one root, and only one tooth (0.5%)
was found with 2 roots. No significant differences were ob-

served (P=1.000). One hundred and fifty two (71.0%) teeth

dvaju kanala bila je ve¢a kod muskaraca (64 zuba, 32,7 %)
negoli kod Zena koje su imale samo 44 zuba (20,6 %) s dva-
ma kanalima. Razlika je bila statisticki znacajna (P = 0,007).
Sli¢no tomu, zabiljezena je znacajna razlika (P = 0,007) u od-
nosu prema Vertuccijevoj klasifikaciji za oba spola u jedna-
kom postotku.

Bocni sjekutici

Medu 214 zuba kod Zena je bilo 213 (99,5 %) jednoko-
rijenskih, a samo je jedan (0,5 %) pronaden s dvama korije-
nima. Slino tomu, medu 198 zuba kod muskaraca bilo je
197 (99,5 %) zuba s jednim korijenom, a samo je jedan (0,5
%) s dvama. Nisu ustanovljene statisticki znacajne razlike (P
= 1,000). Ukupno 152 (71,0 %) zuba kod Zena i 133 (67,2
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Table 8
configuration

Root Canal Morphology .

Distribution of mandibular teeth (1st and 2nd molars) among both genders according to number of roots, number of canals canal

Tablica 8. Distribucija donjih zuba (1. i 2. kutnjaci) u oba spola prema broju korijena, broju kanala i konfiguraciji kanala

1* molar ¢ 1. kutnjak 2" molar © 2. kutnjak
M F M F
Number of roots ® Broj korijena
1 ¢ 1 korij 0 Y ’ ’
root orijen (0.0) (0.0) (0.0) (1.2)
2 roots * 2 korijena 145 96.0) | 129 (92.8) 171 088) | 17
j (95.7)
.. 6 10 2 5
3 roots * 3 korijena (4.0) 7.2) (1.2) (3.0)
Number of canals ¢ Broj kanala
0 0 0 0
1 canal * 1 kanal (0.0) (0.0) (0.0) (0.0)
1 1 9 14
2 canals * 2 kanala 0.7) 0.7) (5.2) (8.5)
3 canals * 3 kanala 98 (64.9) | 89 (64.0) 156 (90.2) (QZ ?)
4 canals © 4 kanala 52(34.4) | 49(35.3) (486) (7123)
Mesial root Distal root Mesial root Distal root
M F M F M F M F
. 2 1 8 13 164 158
Typel Tip 13 (07) |103(©82)]97(69.8) | ., (7.9) (948) | (96.3)
- . 1 8 0 3
] Type Il Tip 11 4818) | 57410 | g .8 | @B | B | g6 (1.8)
i Type IIT « Tip I1I (2.0) 07) 25 (16.6) | 25(18.0) | 26(15.0) | 28(17.1) (12) 0.6)
g
o 0 2 0 0
2. |TypelVeTiplV 93 (61.6 75 (54.0 77 (44.5 56 (34.1
S |TypelVeTyp 616 | 75640 | (40 (1.4) (445 156341 | ) 0.0)
T | TypeveTipv g S a4k | |y | 2034 | )/ 2
g: P P (3.3) (3.6) ‘ (5.0) ' ' (4.0) (1.2)
) 0 0 0 0 0 0 0 0
E Type VI« Tip VI 0.0) 0.0) 0.0) ©0.0) 0.0) 0.0) 0.0) 0.0)
g o 0 0 0 0 0 0 0 0
> | Type VI Tip VII 0.0) 0.0 0.0) (0.0) 0.0) 0.0) 0.0) 0.0
0 0 0 0 0 0 0 0
Others ¢ Ostalo (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0)

Bold numbers refer to significant difference (P< 0.05) * Podebljani brojevi odnose se na statisticki znacajnu razliku (P < 0,05)

in females and 133 (67.2%) in males had one canal, while
62 (29.0%) teeth in females and 65 (32.8%) teeth in males
had 2 canals, with no significant differences (P= 0.455). Re-
garding Vertucci classification, 133 (67.2%) teeth in males
had Vertucci type I, 63 (31.8%) teeth had Vertucci type III,
and only 2 (1.0%) teeth had Vertucci type V. In females, 152
(71.0%) teeth had Vertucci type I, 60 (28.0%) teeth had Ver-
tucci type 111, and only 2 (1.0%) teeth had Vertucci type V.
No significant differences were found between both genders
(P=0.698).

Canines

Amongst 197 mandibular canines in males, there were
195 (99.0%) with one root and 2 (1.0%) teeth with 2 roots,
while amongst 213 mandibular canines in females there were
204 (95.8%) teeth with one root, and 9 (4.2%) teeth with
2 roots. No significant differences were found between both
genders (P= 0.064). One hundred and eighty four (93.4%)
mandibular canines in males had one canal, while 188
(88.3%) mandibular canines in females had one canal. No

%) kod muskaraca imalo je jedan kanal, a 62 (29,0 %) zuba
kod Zena i 65 (32,8 %) kod muskaraca imala su dva kanala,
bez znadajne razlike (P = 0,455). Kad je rije¢ o Vertuccijevoj
klasifikaciji, 133 (67,2 %) zuba kod muskaraca pripadalo je
tipu I, 63 (31,8 %) tipu I1I, a samo dva (1,0 %) tipu V. Kod
zena su 152 (71,0 %) zuba pripadala Vertuccijevu tipu I, 60
(28,0 %) tipu 11, a samo dva (1,0 %) tipu V. Nisu ustanov-
ljene znacajne razlike izmedu spolova (P = 0,698).

Oénjaci

Izmedu 197 donjih o¢njaka kod muskaraca bilo je 195
(99,0 %) s jednim korijenom i dva (1,0 %) zuba s dvama ko-
rijenima, a od 213 donjih o¢njaka kod Zena njih 204 (95,8
%) bilo je s jednim korijenom, a dva s devet (4,2 %).. Ni-
su ustanovljene znacajne razlike izmedu spolova (P = 0,064).
Ukupno 184 (93,4 %) donja o¢njaka kod muskaraca bila su
jednokanalna, a 188 (88,3 %) zabiljezeno ih je kod Zena. Ni-
su ustanovljene znacajne razlike izmedu spolova (P = 0,088).
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significant differences were observed between both genders
(P=0.088). Vertucci type I was more frequent in males than
in females (93.4% compared to 88.3%), while Vertucci types
IIT and V were more frequent in females than in males. The
significant level of difference between both genders was near
the cut-off point (P= 0.049).

First premolars

Although the prevalence of teeth with one root was high-
er in females than in males (100% compared to 98.9%), no
significant differences between both genders was found (P=
0.224). Similarly, no significant differences (P= 0.229) were
found between both genders with regard to the number of ca-
nals. However, a significant difference (P= 0.012) was found
between both genders in relation to canal configuration. The
teeth with Vertucci types I and V had higher prevalence in
females than in males, while the teeth with Vertucci type III
had higher prevalence in males.

Second premolars

Regarding comparison between genders, all teeth (100.0%)
in males and all teeth (100.0%) in females had one root. No
significant differences (P= 0.055) were found between both
genders with regard to the number of canals although the prev-
alence of teeth with one canal was higher in females compared
to males (99.0% compared to 94.7%, respectively). Similarly,
no significant differences (P= 0.098) were found in relation to
canal configuration. Nevertheless, the prevalence of the teeth
with Vertucci type I in females was 189 (99.0%) compared to
their male counterparts, 178 (94.7%).

First molars

Most teeth in both genders had 2 roots and 3 canals with
no significant differences (P= 0.305 and P= 0.987, respec-
tively). Similarly, no significant differences (P= 0.471) were
found between both genders with regard to Vertucci types in
mesial canals. However, a significant difference (P= 0.005)
was found between both genders in relation to Vertucci types
in distal canals, with higher prevalence of Vertucci types 11
and III in females and Vertucci type V in males.

Second molars

No significant differences were found between both gen-
ders in relation to the number of roots (P= 0.162, with high-
er prevalence of teeth with 2 roots in males), the number of
canals (P= 0.253, with higher prevalence of teeth with 3 ca-
nals in males), Vertucci types in mesial canals (P= 0.336, with
higher prevalence of teeth with Vertucci type IV in males and
Vertucci type 11 in females), and Vertucci types in distal ca-
nals (P= 0.112, with higher prevalence of teeth with Vertucci
type I in females). The prevalence of C-shaped canal configu-
ration was found in 29 cases out of 367 teeth (7.9%) in man-
dibular second molars with no significant differences found
between both genders

Discussion

Over the past few years, various techniques have been de-
veloped to study root canal morphology including CBCT
which has increased in popularity nowadays although the mi-
cro-CT evaluates the root canal morphology with high reso-
lution, thus producing accurate results. This technique, how-

Morfologija korijenskog kanala

Vertuccijev tip I bio je ¢es¢i kod muskaraca negoli kod Zena
(93,4 % u usporedbi s 88,3 %), a tipovi 111 i V bili su ées¢i
kod Zena negoli kod muskaraca. Znacajnost razlike izmedu

obaju spolova bila je grani¢na (P = 0,049).

Prvi pretkutnjaci

lako je prevalencija zuba s jednim korijenom bila veéa
kod Zena negoli kod muskaraca (100 % u usporedbi s 98,9
%), nisu ustanovljene znacajne razlike izmedu spolova (P =
0,224). Sli¢no tomu, nisu ustanovljene znacajne razlike (P =
0,229) izmedu spolova s obzirom na broj kanala. No prona-
dena je znacajna razlika (P = 0,012) izmedu spolova u odno-
su prema konfiguraciji kanala. Zubi s Vertuccijvim tipom I i
V &edée su pronadeni kod zena negoli kod muskaraca, a zubi
s tipom III imali su ve¢u prevalenciju kod muskaraca.

Drugi pretkutnjaci

U usporedbi spolova, svi zubi (100,0 %) kod muskara-
ca i svi zubi (100,0 %) kod Zena imali su jedan korijen. Ni-
su ustanovljene znacajne razlike (P = 0,055) izmedu spolova
s obzirom na broj kanala, iako je prevalencija zuba s jednim
kanalom bila veca kod zena u usporedbi s muskarcima (99,0
% prema 94,7 %). Sliéno tomu, nisu ustanovljene znacaj-
ne razlike u odnosu prema konfiguraciji kanala (P = 0,098).
Unato¢ tomu, prevalencija zuba s Vertuccijevim tipom I kod
zena iznosila je 189 (99,0 %) u usporedbi sa 178 (94,7 %)
kod muskaraca.

Prvi kutnjaci

Vedina zuba u oba spola imala je dva korijena i tri kanala,
bez znadajnih razlika (P = 0,305 i P = 0,987). Sli¢no tomu,
nisu ustanovljene znacajne razlike (P = 0,471) izmedu spolo-
va s obzirom na Vertuccijeve tipove u mezijalnim kanalima.
No pronadena je znacajna razlika (P = 0,005) izmedu spolo-
va u odnosu prema Vertuccijevim tipovima u distalnim kana-
lima, s ve¢om prevalencijom tipova II i III kod Zena i tipa V
kod muskaraca.

Drugi kutnjaci

Nije ustanovljena znacajna razlika izmedu spolova u od-
nosu prema broju korijena (P = 0,162, s ve¢om prevalenci-
jom zuba s dvama korijenima kod muskaraca), broj kanala (P
= 0,253, s ve¢om prevalencijom zuba s trima kanalima kod
muskaraca), Vertuccijeve tipove u mezijalnim kanalima (P =
0,336, s ve¢om prevalencijom zuba s tipom IV kod muskara-
ca i tipom II kod Zena) te istoimene tipove u distalnim kana-
lima (P = 0,112, s ve¢om prevalencijom zuba s tipom I kod
zena). U 29 slu¢ajeva od 367 zuba (7,9 %) u drugom donjem
kutnjaku ustanovljena je prevalencija C-oblika kanala za koji
nisu pronadene znacajne razlike izmedu spolova.

Rasprava

Tijekom posljednjih nekoliko godina pojavile su se ra-
zne tehnike za proucavanje morfologije korijenskog kanala,
ukljucuju¢i CBCT koji je danas sve popularniji, iako i mi-
kro CT prikazuje morfologiju korijenskog kanala s visokom
razlu¢ivos¢u i daje to¢ne rezultate. No ta tehnika nije toliko
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ever, does not work well in daily practice settings to examine
patients (34), whereas CBCT, compared to other techniques,
is a clinically non-invasive tool being used in daily practice
which, apart from being reliable, accurately detects root ca-
nal anatomy (34,35). In-vivo CBCT is a great tool for retro-
spective prevalence studies because a big number of patients
could be examined safely. Therefore, this tool was chosen for
this study to provide a large number of teeth with known
genders for a more reliable outcome. Also, in this study, we
overcame the problem of exposing the subjects to unneces-
sary radiation doses by retrieving old records from the da-
tabase and by using a voxel size 0.25 pm of the CBCT ma-
chine, which is similar to another in-vivo CBCT study which
has evaluated the root anatomy of all groups of teeth success-
fully (21).

In the present study, a comparison between males and
females regarding the number of roots, the number of root
canals, and root canal configurations according to Vertuc-
ci’s classification was performed. Regarding the number of
roots, no significant differences were found between genders
in all 14 groups of teeth. This is in agreement with an in-vi-
vo CBCT study of all permanent dentition in a Malaysian
subpopulation (21). However, another comprehensive in-vi-
vo CBCT study in a Portuguese population reported signifi-
cant differences between genders in four of 14 tooth groups
with females who had a smaller numbers of roots per tooth in
maxillary first premolars, and second molars, while mandibu-
lar canines showed the opposite (19). In a Saudi population,
anatomical studies using in-vivo CBCT are consistent with
our findings with no significant differences between genders
in the number of roots of maxillary premolars (27), maxillary
first molars (26), mandibular canines (29), and mandibular
first molars (28). Another two in-vivo CBCT studies in dif-
ferent populations reported some significant differences be-
tween genders in number of roots of maxillary and mandib-
ular first and second premolars, where they found that males
had higher prevalence of 2-rooted premolars, while females
had higher prevalence of single-rooted premolars (36,37). Al-
so, similar results were obtained in other CBCT studies on
maxillary and mandibular molars, where females had lower
prevalence of roots compared to males (32,33,38). In the lit-
erature, there is a tendency of females to have a smaller num-
ber of roots per tooth while, many studies, however, support
that there were some CBCT studies reported otherwise but
with no significant differences (23,31,32).

Generally, the internal canal morphology follows the ex-
ternal anatomy of the root (39), and that might have an im-
pact on a smaller number of roots in different genders. In re-
gards to the number of canals in the present study, only 3
groups out of 14 teeth groups (two in maxillary teeth and
one in mandibular teeth) showed significant differences be-
tween genders. Maxillary first and second molars had 4 canals
with higher percentages in males than in females. However,
in mandibular teeth groups, only central incisors showed sta-
tistically significant differences (P= 0.007), where males had
a larger number of teeth with 2 canals compared to females.
In a study of all permanent dentition in a Malaysian subpop-
ulation (21), only 2 groups of teeth (second premolars and

Root Canal Morphology .

primjenjiva u svakodnevnoj praksi za dijagnostiku (34), dok
je CBCT, u usporedbi s drugim tehnikama, klini¢ki neinva-
zivan uredaj koji, uz to $to je pouzdan, to¢no prikazuje ana-
tomiju korijenskog kanala (34, 35). CBCT in vivo sjajan je
alat za retrospektivna istrazivanja prevalencije jer se velik broj
pacijenata moze sigurno pregledati. Zato je i odabran za ovo
istrazivanje kako bi se osigurao $to veéi broj zuba za $to po-
uzdaniji rezultat. U ovom istrazivanju takoder smo premosti-
li i problem izlaganja subjekata nepotrebnim dozama zrace-
nja povlatenjem starih zapisa iz baze podataka i koristenjem
voksela veli¢ine 0,25 pm CBCT uredaja, $to je sli¢no dru-
gom istrazivanju iz vivo s pomo¢u CBCT-a u kojemu su au-
tori uspjesno procijenili anatomiju korijena svih skupina zu-
ba (21).

U ovom istrazivanju usporedeni su muskarci i zene u bro-
ju korijena, broju korijenskih kanala i u konfiguraciji kori-
jenskog kanala prema Vertuccijevoj klasifikaciji. Kad je rije¢
o broju korijena, nisu ustanovljene statisticki znacajne razlike
izmedu spolova u svih 14 skupina zuba. To je u skladu s istra-
zivanjem 77 vivo na temelju CBCT-a svih trajnih zuba u ma-
lezijskoj potpopulaciji (21). No u drugom sveobuhvatnom
istrazivanju 7z vivo s pomo¢u CBCT-a u portugalskoj popu-
laciji, uoc¢ene su znacajne razlike izmedu spolova u cetiri od
14 skupina zuba, pri ¢emu su Zene imale manji broj korijena
po zubu u prvim gornjim pretkutnjacima i drugim kutnjaci-
ma, a s donjim o¢njacima bilo je suprotno (19). U popula-
ciji Saudijske Arabije anatomska istrazivanja koja se provode
CBCT-om 77 vivo u skladu su s nasim nalazima, bez znacaj-
nih razlika izmedu spolova u broju korijena gornjih pretkut-
njaka (27), prvih gornjih kutnjaka (26), donjih o¢njaka (29) i
prvih donjih kutnjaka (28). U dvama istrazivanjima iz vivo s
pomocu CBCT-a u razli¢itim populacijama istaknute su zna-
¢ajne razlike izmedu spolova u broju korijena prvoga i drugo-
ga gornjeg pretkutnjaka, pri ¢emu je otkriveno da muskarci
imaju vecu prevalenciju dvokorijenskih pretkutnjaka, a zene
jednokorijenskih pretkutnjaka (36, 37). Sli¢ni rezultati dobi-
veni su i u ostalim istrazivanjima na temelju CBCT-a na gor-
njim i donjim kutnjacima — u svima su Zene imale manji broj
korijena u usporedbi s muskarcima (32, 33, 38). U literaturi
postoji tendencija da Zene imaju manji broj korijena po zu-
bu, iako se u mnogim istrazivanjima na temelju CBCT-a isti-
Ce suprotno, ali bez statisticki znacajnih razlika (23, 31, 32).

Opcenito, morfologija kanalnog sustava slijedi vanjsku
anatomiju korijena (39), a to bi moglo utjecati na razli¢ic
broj korijena medu spolovima. S obzirom na broj kanala u
ovom istrazivanju, samo su tri od 14 skupina zuba (dvije gor-
njih zuba i jedna donjih zuba) pokazale statisticki znacajne
razlike izmedu spolova. Gornji prvi i drugi kutnjaci imali su
Cetiri kanala s ve¢im postotkom kod muskaraca negoli kod
zena. No u skupinama donjih zuba samo su sredisnji sjekuti-
¢i pokazali statisticki znacajne razlike (P = 0,007), pri ¢emu
su muskarci imali ve¢i broj zuba s dvama kanalima u odno-
su prema zenama. U istrazivanju svih trajnih zuba u malezij-
skoj subpopulaciji (21), samo su u dvjema skupinama zuba
(drugi pretkutnjaci i drugi kutnjaci) muskarci imali statisticki
znadajno vedi broj kanala u odnosu prema Zenama, a u osta-
lim skupinama zuba nisu zabiljezene znacajnije razlike. U ne-
kim istrazivanjima provedenima na populaciji Saudijske Ara-
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second molars) showed that males had a significantly larger
number of canals compared to females, while the rest of teeth
groups had no significant differences. In a Saudi population,
some studies reported similar results to our findings, where
in maxillary first molars males had a significantly larger num-
ber of canals compared to females (26). However, other stud-
ies reported that there were no significant differences between
genders regarding maxillary premolars, mandibular canines,
and mandibular first molars (27,29).

In the present study, we also investigated the association
between genders with RCS configurations. In total, maxil-
lary teeth showed highly statistically significant differences
(P< 0.001) between both genders with regard to canals con-
figurations where, roots with Vertucci type II, IV, VI, and
VII were more frequent in males than in females, while the
roots with Vertucci type I, III, and V were more frequent in
females. However, only 2 groups (first premolars and second
molars) out of 7 teeth groups of maxillary teeth showed sta-
tistically significant differences between both genders in rela-
tion to canal configurations. These findings are generally con-
sistent with a study performed in a Portuguese population
where all teeth showed higher prevalences of Vertucci type I
configurations in females, which is highly statistically signifi-
cant in both maxillary premolars (19). However, in a Malay-
sian subpopulation there were no statistically significant dif-
ferences between genders regarding RCS configurations in all
teeth groups (21). In addition, a study of maxillary first pre-
molars in a Saudi population (27) showed no differences be-
tween genders regarding the canal configuration, while the
findings of German subpopulation study (36) are in agree-
ment with our results where Vertucci type I for maxillary first
premolars had higher prevalence in females. Another study in
a Korean population (7) on maxillary second molars, mesial
buccal roots, showed similar canal configurations compared
to our study with higher prevalence of Vertucci type I in fe-
males. However, the differences were not statistically signif-
icant. In contrast, other studies in different populations re-
ported (with no significant differences) higher prevalence of
Vertucci type I in mesial buccal roots of both maxillary mo-
lars in males compared to females (32,40). The differences in
findings of the above mentioned studies might be related to
ethnic background and/or sample size.

In mandibular teeth, generally, there were significant dif-
ferences between males and females in relation to the canal
configuration of anterior and premolar teeth (P=0.016), and
distal roots of first and second molars together (P< 0.001).
Specifically, only three groups out of seven teeth groups
showed statistically significant differences between genders in
regards to canal configurations. The prevalence of Vertucci
type I canal configuration was significantly higher in females
in mandibular central incisors and first premolars, whereas in
distal roots of mandibular first molars, the prevalence of Ver-
tucci types II and III was highly significant in females and
Vertucci type V in males. In a Portuguese study (19), the re-
sults showed differences in five of the seven groups of man-
dibular teeth with a higher tendency for Vertucci type I in
females, while in central incisors and first premolars the dif-
ferences were significant with females who had higher prev-

Morfologija korijenskog kanala

bije dobiveni su rezultati sli¢ni nasima — muskarci su u prvim
gornjim kutnjacima imali znacajno veéi broj kanala u odnosu
prema zenama (26). No u drugim je istrazivanjima istaknu-
to da nema znacajnih razlika izmedu spolova kad je rije¢ o
gornjim pretkutnjaciuma, donjim o¢njacima i prvim donjim
kutnjacima (27, 29).

U ovom istrazivanju takoder smo istrazili povezanost spo-
la i konfiguracije kanalnog sustava. Sveukupno, gornji zubi
pokazali su statisticki visoko znacajne razlike (P < 0,001) iz-
medu obaju spolova s obzirom na konfiguraciju kanala te su
korijeni s Vertuccijevim tipovima II, IV, VI i VII bili ¢es¢i
kod muskaraca negoli kod Zena, a korijeni s tipovima I, III i
V bili su ¢eséi kod zena. No samo dvije (prvi pretkutnjaci i
drugi kutnjaci) od sedam skupina gornjih zuba pokazale su
statisticki znacajne razlike izmedu spolova s obzirom na kon-
figuraciju kanala. Ti nalazi opéenito su u skladu s istraziva-
njem provedenim u portugalskoj populaciji kod koje su svi
zubi pokazali ve¢u prevalenciju tipa I prema Vertucciju kod
zena, §to je statisti¢ki znacajna razlika u oba gornja pretkut-
njaka (19). No u malezijskoj subpopulaciji nije bilo statisti¢-
ki znacajnih razlika izmedu spolova u konfiguraciji kanalnih
sustava u svim skupinama zuba (21). Uz to, istrazivanje pr-
vih gornjih pretkutnjaka u populaciji Saudijske Arabije (27)
nije pokazalo razlike izmedu spolova u konfiguraciji kanala, a
nalazi njemackoga subpopulacijskog istrazivanja (36) u skla-
du su s nasim rezultatima u kojima je Vertuccijev tip I za pr-
ve gornje pretkutnjake imao ve¢u prevalenciju kod zena. U
drugom istrazivanju na korejskoj populaciji (7) na drugim
gornjim kutnjacima, mezijalni bukalni korijeni imali su sli¢-
ne konfiguracije kanala u usporedbi s nasim istrazivanjem s
ve¢om prevalencijom Vertuccijeva tipa I kod Zena. No razli-
ke nisu bile statisticki znacajne. Suprotno tomu, u drugim
istrazivanjima u razli¢itim populacijama zabiljezena je veca
prevalencija (bez znacajnih razlika) Vertuccijeva tipa I u me-
zijalnim bukalnim korijenima obaju gornjih kutnjaka kod
muskaraca u usporedbi sa Zenama (32, 40). Razlike u nalazi-
ma navedenih istrazivanja mogu biti povezane s etnickim po-
drijetlom i/ili veli¢inom uzorka.

U donjim zubima opéenito su postojale znacajne razli-
ke izmedu muskaraca i Zena u odnosu prema konfiguraciji
kanala prednjih zuba i pretkutnjaka (P = 0,016) te distalnih
korijena prvoga i drugoga kutnjaka (P < 0,001). Naime, sa-
mo su tri od sedam skupina zuba pokazale statisticki znacaj-
ne razlike izmedu spolova u konfiguraciji kanala. Prevalencija
konfiguracije kanala tipa I prema Vertucciju bila je znacaj-
no veca kod zena na donjim sredi$njim sjekuti¢ima i prvim
pretkutnjacima, a u distalnim korijenima prvih donjih kut-
njaka prevalencija tipova II i III bila je visoko znacajna kod
zena i tipa V kod muskaraca. U portugalskom istraZivanju
(19) rezultati su pokazali razlike u pet od sedam skupina do-
njih zuba s ve¢om tendencijom tipa I prema Vertucciju kod
zena, a u sredi$njim sjekuti¢ima i prvim pretkutnjacima ra-
zlike su bile znacajne kod zena koje su imale ve¢u prevalen-
ciju tipa I. Kad je rije¢ o o¢njacima, muskarci su imali stati-
sticki znacajno veéu prevalenciju tipa I prema Vertucciju. Ti
rezultati uglavnom su u skladu s na$im nalazima. U drugom
sveobuhvatnom istrazivanju na temelju CBCT-a (21) auto-
ri nisu pronasli statisticki znacajne razlike izmedu spolova u
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alence of Vertucci type I. Regarding canines, males had a
significantly higher prevalence of Vertucci type I. These re-
sults are generally in agreement with our findings. In another
comprehensive CBCT study (21), the authors found no sta-
tistical differences between genders regarding canal configu-
ration, except that females had a significantly higher prev-
alence of second molar teeth with C-shaped morphology,
while in our study, mandibular second molars with C-shaped
canals had no gender association. In a Saudi population, the
prevalence of Vertucci type I in mandibular canines in female
patients was significantly higher than in males (29), which is
contrary to our findings where no statistical differences be-
tween genders were found. Another study (28) in the same
population on mandibular first molars showed no association
between genders and canal configurations, whereas our study
showed a significant difference in distal roots canal systems,
with higher prevalence of Vertucci types II and III in females
and Vertucci type V in males. These inconsistencies between
studies in the same Saudi population could be related to the
region in the same country where the sample was obtained
and the sample size. In addition, studies from different pop-
ulations showed that females have higher percentage of Ver-
tucci type I compared to males in mandibular central incisors
(25) and first premolars (41). All the above mentioned stud-
ies were in-vivo CBCT anatomical studies addressing gender
differences related to roots and root morphology.

The present in-vivo CBCT study is the first comprehen-
sive study conducted in a Saudi Arabian population evalu-
ating all teeth groups in the same individuals with a large
sample. The results from the available literature led to a hy-
pothesis that males tend to have a larger number of roots and
root canals than females regardless of the statistical signifi-
cance of the results. However, previous studies that were per-
formed on specific teeth groups might not have observed this
tendency (19). So far, only 3 studies (19,21) including our
study which used in-vivo CBCT on all teeth groups have par-
tially accepted this hypothesis. Other 7#-vivo CBCT studies
are recommended on all teeth groups in different populations
with a large sample, adding to the present ones, which could
either support the global tendency that is mentioned in the
hypothesis or prove that the differences exist only in the spe-
cific group(s) of teeth.

Conclusion

Within the limitations of the present study, the follow-
ing conclusions could be drawn: No significant differences in
relation to the number of roots between both genders were
found. Significant differences with regard to number of ca-
nals were detected only in three groups out of 14 groups of
teeth with females having a smaller number of canals; In re-
lation to canal configuration, two groups of maxillary teeth
and three groups of mandibular teeth showed statistically sig-
nificant differences between both genders.
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konfiguraciji kanala, osim $to su zene imale znacajno vecu
prevalenciju morfologijom u C-obliku drugoga kutnjaka, a
u nasem istrazivanju drugi donji kutnjaci s C-konfiguracijom
nisu imali spolnu povezanost. U populaciji Saudijske Arabije
prevalencija tipa I prema Vertucciju u donjim o¢njacima bi-
la je znacajno veca kod Zena negoli kod muskaraca (29), $to
je suprotno nasim nalazima u kojima nisu pronadene stati-
sticki znacajne razlike medu spolovima. U drugom istraziva-
nju (28) na istoj populaciji na prvim donjim kutnjacima ni-
je se pokazala povezanost spolova i konfiguracije kanala, a u
naem se istrazivanju uocila statisticki znacajna razlika u ka-
nalnim sustavima distalnih korijena, s veéom prevalencijom
Vertuccijevih tipova II i IIT kod Zena i tipa V kod muskaraca.
Te razlike izmedu istrazivanja u istoj populaciji mogu biti po-
sljedica razlicitih regija u istoj zemlji u kojoj je uzorak dobi-
ven i veli¢ine uzorka. Uz to, istrazivanja u razli¢itim popula-
cijama pokazala su da Zene imaju ve¢i postotak Vertuccijeva
tipa I u usporedbi s muskarcima u donjim sredisnjim sjeku-
ti¢ima (25) i prvim pretkutnjacima (41). Sva navedena istra-
zivanja provedena su 77 vivo analizom CBCT-a i bavila su se
rodnim razlikama morfologije korijena.

Ovo istrazivanje in vivo na temelju CBCT-a prvo je sveo-
buhvatno istrazivanje provedeno na populaciji Saudijske Ara-
bije u kojemu su se procjenjivale sve skupine zuba istih osoba
na velikom uzorku. Rezultati dostupne literature doveli su do
hipoteze da muskarci imaju veéi broj korijena i korijenskih
kanala od Zena, bez obzira na statisticku znacajnost rezultata.
No dosadasnja istrazivanja koja su provedena na specificnim
skupinama zuba mozda nisu pokazala tu tendenciju (19).
Dosad su samo tri istrazivanja (19,21), ukljucujudi i nase koje
se koristilo CBCT-om in vivo na svim skupinama zuba, dje-
lomi¢no prihvatila tu hipotezu. Preporucuju se dodatna istra-
zivanja in vivo na temelju CBCT-a na svim skupinama zuba u
razli¢itim populacijama s velikim uzorkom koja bi mogla po-
tvrditi tendenciju koja se spominje u hipotezi ili dokazati da
razlike postoje samo u odredenim skupinama zuba.

Zakljuc¢ak

Uzimajuéi u obzir ograni¢enja ovog istrazivanja moze se
zakljuciti sljedece: nisu pronadene statisticki znacajne razlike
izmedu spolova u odnosu prema broju korijena. Znacajne ra-
zlike s obzirom na broj kanala ustanovljene su samo u trima
od 14 skupina zuba kod Zena koje imaju manji broj kanala.
U odnosu prema konfiguraciji kanala, dvije skupine gornjih
zuba i tri skupine donjih zuba pokazale su statisticki znacajne
razlike izmedu spolova.
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Sazetak

Svrha: Zeljele su se sveobuhvatno istraziti razlike medu trajnim gornjim i donjim zubima u odnosu
prema broju korijena, broj korijenskih kanala i njihova konfiguracija izmedu spolova u populaciji Sa-
udijske Arabije. Ispitanici i metode: Ovo retrospektivno radiolosko istrazivanje obuhvatilo je 208 is-
pitanika (48 % muskaraca i 52 % zZena) prosjecne dobi 28,74 + 9,56 godina. CBCT snimke ispitanika
evaluirane su za sve trajne zube. Detaljna analiza obavljena je optimalnom vizualizacijom svih sof-
tverskih znacajki. Podatci su analizirani s pomocu programa SPSS. Cohenov Kappa test koristen je
za analizu pouzdanosti, a Chi-kvadrat test za analizu razlika izmedu spolova u odnosu prema varija-
blama. P-vrijednost < 0,05 smatrala se statisticki zna¢ajnom. Rezultati: Ukupno su procijenjena 5254
trajna gornja i donja zuba. U odnosu prema broju korijena nisu ustanovljene statisticki znacajne ra-
zlike izmedu spolova za sve gornje i donje zube zajedno (P = 0,064), ni za gornje ili donje zube od-
vojeno (P = 0,315 i P = 0,100). Ustanovljena je statisticki znacajna razlika izmedu muskaraca i Zena
u odnosu prema broju kanala u gornjim zubima (P = 0,014). Za donje zube znacajnost razlike bila je
grani¢na (P = 0,050). Za sve gornje i donje zube distribucija izmedu spolova nije bila statisticki zna-
¢ajna (P = 0,082). Razlika izmedu spolova, s obzirom na konfiguraciju kanala korijena gornjih zuba,
bila je statisticki znacajna (P <0,001). Za donje zube razlika izmedu muskaraca i Zena u odnosu pre-
ma konfiguraciji kanala prednjih zuba i pretkutnjaka bila je statisti¢ki znacajna (P = 0,016), a nije bila
znacajna za mezijalne korijene prvoga i drugoga kutnjaka (P = 0,205). No razlika je bila zna¢ajna za
distalne korijene prvoga i drugoga kutnjaka (P < 0,001). Zaklju¢ak: Nije ustanovljena statisticki zna-
Cajna razlika izmedu spolova u odnosu prema broju korijena. Kada je rije¢ o broju kanala, znacajne
razlike pronadene su samo u trima od 14 skupina zuba kod Zena koje su imale manji broj kanala ne-
goli muskarci. Kad je rije¢ o konfiguraciji kanala, dvije skupine gornjih zuba i tri skupine donjih poka-
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