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GiRiS

Maksiller kaninler, kendi yerlerinde stre-
medikleri zaman ya gomdili kalirlar yada
bukkal veya palatinal pozisyonda surerler.
Maksiller daimi kaninlerin gomulu kalmasi,
mandibular 3. molarlarin gomuli kalmasi
disinda en sik rastlanan klinik problemler-
den biridir.(1-3) Beyaz irkta yapilan epide-
miolojik calismalarda populasyonun yakla-
stk %2’sinde maksiller kaninlerin palatinale
yer degistirdigi rapor edilmistir.(3-6) Peck ve
arkadaslari(7) PCD’lerin goriilme oraninin
kizlarda erkeklerden daha yiksek oldugunu
ve bu oranin erkeklerde 1 iken kizlarda 3,2
oldugunu rapor etmislerdir.

Dislerin boyut ve sekilleri irsiyetin etkisi
altinda olmasina ragmen, maksiller kaninle-
rin palatinal pozisyonda siirmesi hakkinda
iki farkli hipotez vardir. Arastirmacilarin bir
cogu; lateral kesicilerin maksiller kaninlerin
strmesinde laterallerin rehberlik ederek
mekanik rol oynadigini ve maksiller lateral
kesicilerin eksikliginin ve / veya kotu sekilli
ve kisa koklt olmasinin PDC gelisiminde et-
kili oldugunu belirtmislerdir.(8-18)

Ancak bazi aragtirmacilar; PDC'nin  ta-
mamen genetik orijinli oldugunu ve PDC
anomalisi ile lateral kesicilerin konjenital
eksikligi veya konik sekilli olmasi gibi den-
tal anomaliler arasinda bir iliski oldugunu
savunmuslardir.(7,19-23)

Bu galismalarin ¢cogunda PDC ile maksil-
ler laterallerin dis boyutlari arasinda iligki
olup olmadigi degerlendirilmistir.(13,19,21)
Az sayida calismada ise PDC ile diger disle-
rin boyutlari arasinda bir iliski olup olmadi-
g1 arastinllmistir.(24,25) Bir calismada PDC
anomalisi ile mandibular santral ve lateral
disler arasindaki iliski degerlendirilmis-
tir.(24) Bagka bir calismada ise PDC anoma-
lisi ile buttin maksiller daimi diglerin mezio-
distal (M-D) ve bukko-lingual (B-L) boyutlari
arasindaki iliski degerlendirilmistir.(25) Tim
bu calismalarin sonuclari degerlendirildigin-
de PDC anomalisi ile maksiller ve mandibu-
lar diglerin boyutlari arasinda bir iliski olabi-
lecegi ve varsa boyle bir iligkinin belirlen-
mesinin PDC vakalarinin 6nceden tahmin
edilmesinde bir avantaj saglayacagi soylene-
bilir.

Bu ¢alismanin amaci palatinal pozisyonlu
kanin (PDC) anomalisi ile maksiller ve man-
dibular diglerin boyutlari arasinda 6nemli bir
iliski olup olmadigini belirlemektir.
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INTRODUCTION

When they fail to erupt in their proper
places, maxillary canines, either remain im-
pacted or erupt in buccal or lingual position.

Impaction of maxillary permanent canines
is one of the frequently encountered clinical
problems excluding impaction of mandibu-
lar third molars.(1-3)

In the epidemiologic studies carried on
Caucasians, Maxillary canines were reported
to be displaced palatally in about 2 % of the
population.(3-6)

Peck et al,(7) reported that palatal displa-
cement of canines was more common in fe-
males then in males and this ratio was 1/3.2

Although the shapes and the sizes of teeth
are under the influence of heredity, there are
two different hypotheses as reasons for pala-
tal displacement of maxillary canines. A
number of investigators claim that as lateral
incisor played a mechanical role guiding the
eruption of maxillary canines, peg-shaped,
short-rooted or absent maxillary lateral inci-
sors were the causal factors in the develop-
ment of PDC.(8-18) However, some authors
were of the opinion that, PDC was entirely
genetic in origin; and claimed that, there was
a relationship between PDC anomaly and ot-
her dental anomalies such as peg-shaped
and congenitally missing lateral inci-
sors.(7,19-23)

Most of these studies evaluated whether
there was a relationship between PDC and
tooth size reduction of maxillary lateral inci-
sor.(13,19,21) In a few studies it was investi-
gated whether there was a relationship bet-
ween PDC anomaly and the sizes of other te-
eth. In a single study the relation between
PDC anomaly and the sizes of mandibular
central and lateral teeth was investiga-
ted.(24) Another study evaluated the relati-
onship between PDC anomaly and mesiodis-
tal (M-D) and bucco-lingual (B-C) dimensi-
ons of all maxillary teeth.(25) When the re-
sults of aforementioned studies are taken in-
to consideration, it can be said that there
may be a relationship between PDC ano-
maly and the dimensions of maxillary and
mandibular teeth, and if so determination of
such relation may be helpful to forecast PDC
situation earlier.

The aim of this study is to determine
whether there is a relationship between PDC
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GERECLER ve YONTEM

Bu calismanin materyalini Atatiirk Uni-
versitesi Dis Hekimligi Fakiltesi Ortodonti
Anabilim Dalinda tedavi gormis 1550 (E:
800, K: 750) hasta arasindan segilen tek ta-
rafli kanin disi palatinal pozisyonda olan ve
sendromik bir rahatsizligi olmayan 35 hasta-
nin tedavi 6ncesi ortodontik modelleri olus-
turmustur.

PDC grubunu, yaslari 12 ila 18 arasinda
degisen ve ortalama yaslar 14.9 yil olan 25
kiz 10 erkek bireyden olusmaktadir. PDC'li
hastalarin seciminde panoramik periapikal
okluzal radyografiler ve hasta anamnezlerin-
den yararlanilmistir.

Maksiller kaninleri normal olarak stirmiis,
Sinif 1 okluzyona sahip, Bolton analizine go-
re, maksiler ve mandibular dis boyut uyum-
suzlugu bulunmayan, yas ortalamasi 14,11
yil olan ve ortodontik tedavi hikayesi olma-
yan 35 (25 kiz 10 erkek) bireyin ortodontik
modelleri ise kontrol grubu olusturmak ama-
cryla kullanilmusgtir.

PDC grubunda, 2. molarlara kadar olan
maksiller ve mandibular dislerin maksimum
M-D genislikleri, kanin disin palatinal pozis-
yonda oldugu taraftaki dis boyutlarinin etki-
lenebilecegi dustnulerek anomalili taraftan
olctlmustar.

Kontrol grubunda ise insan dislerinde sag
ve sol taraf arasinda gti¢li metrik uyum oldu-
gu gercegine dayali olarak sadece sol tarafta-
ki dislerin maksimum M-D genislikleri 6l¢il-
miistiir.(26,27) Olctimler 0.01 mm lik hassa-
siyette 6lcim yapabilen 6zel tip bir odonto-
metrik dijital 6l¢i aleti kullanilarak yapilmis-
tir. PDC grubunda cinsiyet farklihgini belirle-
mek icin Mann-Whitney U testi kullanilmis-
tir. Bazi dislerin boyutlarinda cinsiyet farklih-
g1 istatistiksel olarak 6nemli oldugundan
PDC ile kontrol grubunun karsilastiriimasi
her bir cinsiyet icin ayr olarak yapilmistir.
PDC ve kontrol grubu karsilastirlmasinda
kizlarda Student’s t testi, erkeklerde ise dagi-
limin diizenli olmamasi ve birey sayisinin az
olmasi nedeniyle Mann-Whitney U testi kul-
laniimistir. Metot  hatasini belirlemek igin
PDC ve kontrol gruplarindan rasgele olarak
secilmis 10 bireyin ortodontik modeli tizerin-
de Olglimler ayni aragtirmaci tarafindan 2
hafta sonra tekrarlanmistir. Birinci ve ikinci
Olcumler arasinda eslestirilmis t testi uygu-
lanmugtir.
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anomaly and the sizes of maxillary and man-
dibular teeth.

MATERIALS and METHODS

Materials of this study consisted of pre-tre-
atment dental casts of 35 non-syndromic ort-
hodontic patients with unilateral palatally
displaced canines who were selected from
1550 (M: 800, F: 750) patients referred to
Department of Orthodontics, Faculty of Den-
tistry, Atatiirk University.

PDC group included 25 females and 10
males whose age range was 12-18 years and
mean age was 14.9 years.

Selection of the patients with PDC ano-
maly was based on panoramic, periapical
and occlusal radiographs and clinical his-
tory.

Model casts of 35 individuals (25 female,
10 male) with a mean age of 14.11 years and
no history of orthodontic treatment and wit-
hout tooth size discrepancy determined by
Bolton analysis and who had Class | occlusi-
on and normally erupted maxillary canines
were made use of as control reference samp-
le.

In PDC group maximum M-D widths of
all the maxillary and mandibular teeth to the
second molars were measured on the side of
the palatally displaced canine. The same
measurements were made on the left side in
the control group depending on the fact that
there is a strong metrical concordance bet-
ween right and left sides in human te-
eth.(26,27) Measurements were made to an
accuracy of 0.01 mm using a specially tip-
ped odontometric digital caliper. Mann-
Whitney U test was performed to assess gen-
der-related differences in PDC group. Since
there was statistically significant gender dif-
ferences for some teeth, the comparisons of
PDC and control group were made separa-
tely for each gender. In females, PDC and
control groups were compared using stu-
dent’s t test, on the other hand because of the
limited number and irregular distribution in
males Mann-Whihney U test was employed.
To determine the error of method, two week
later, the same measurements on the models
of randomly selected 10 subjects were re-
peated by the same researcher. A paired t test
was performed to the first and the second set
of measurements.
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Tablo I: Metot hatasin
belirlemede kullanilan
Eslestirilmis t testi sonuglar1

Table I: The results of paired t

test performed to determine
the error of method.
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1. Olgtim/1st 2. Olgtim/2nd
Measurement Measurement
Ortalama / Mean S.Sp/SD Ortalama / Mean S.Sp/SD t degeri/ value
Maksiller / Maxillary
Santral / Central 9,032 0,494 9,030 0,492 ,349
Lateral 7,102 0,660 7,091 0,658 1,049
1. premolar 6,856 0,395 6,863 0,400 -1,769
2. premolar 6,650 0,402 6,652 0,390 -,259
1. molar 10,227 0,375 10,229 0,367 -,375
Mandibular /Mandibular
Santral / Central 5,653 0,335 5,647 0,340 ,970
Lateral 6,152 0,277 6,167 0,275 -1,449
1. premolar 7,029 0,324 7,029 0,329 ,000
2. premolar 7,021 0,381 7,027 0,386 -,519
1. molar 10,963 0,538 10,967 0,543 -,358
BULGULAR RESULTS

Metot hatasini degerlendirmek icin yapilan
eslestirilmis t testi sonucunda istatistiksel ola-
rak onemli bir farklihk bulunmamistir (Tablo
1). Bu sonugta 6lglimlerimizin 6nemli dizey-
de olmayan bir hata ile tekrarlanabilir oldugu-
nu gostermistir.

Cinsiyet farklihgini belirlemek icin PDC gu-
rubunda Mann-Whitney U testi yapilmigtir.
Mann-Whitney U testi sonucglarina gore mak-
siller santral, lateral, 1. molar ve mandibular
lateral dislerde 0,05 diizeyinde, mandibular
santral diste ise 0,001 diizeyinde istatistiksel
olarak énemli cinsiyet farkliligi oldugu tespit
edilmistir. Bu ylizden PDC ve kontrol gruplari
arasindaki karsilastirmalar kiz ve erkekler icin
ayri ayri yapilmistir.

PDC ve kontrol gruplarinin karsilastirilma-
sinda, kizlar icin kullanilan Student’s t testi,
erkekler icin kullanilan Mann-Whitney U testi
sonuclari ve her bir grubun cinslere gore orta-
lama ve standart sapma degerleri Tablo 2’de
verilmistir. Tablo 2’den de goriilebilecegi gibi
kizlarda maksiller premolarlar ve 1. molar,
mandibular 2. premolar ve 1.molar; erkekler-
de ise maksiller lateral ve premolarlar, mandi-
bular premolarlar ve 1.molarin PDC grubunda
kontrol grubuna gore daha kuiciik oldugu tes-
pit edilmistir. Ayrica kizlarda maksiller ve
mandibular santral ve lateral kesiciler ve man-
dibular 1. premolar, erkeklerde ise maksiller
santral, 1. molar, mandibular santral ve lateral
kesicilerin PDC grubunda kontrol grubundan
daha buyuk oldugu bulunmustur. Ancak yal-
nizca kizlardaki mandibular 1.molarlarin M-D
boyutunun PDC grubunda kontrol grubundan
kuciik olmasinin istatiksel olarak p<0.01 di-
zeyinde 6nemli oldugu diger dislerin boyutla-

Paired t test performed for the determina-
tion of method error, did not reveal any sig-
nificant difference (Table 1). This demonstra-
tes that our measurements could be repeated
by insignificant error.

In PDC group, Mann-Whitney U test was
employed to determine gender-related diffe-
rences. The results of Mann-Whitney U test
show statistically significant sex differences
in the sizes of maxillary central and lateral
incisors and first molars at a level of 0.05
and in mandibular central incisors at a level
of 0.001. Therefore the comparisons betwe-
en PDC and control groups were made for
girls and boys separately.

The results of student’s t test used for fe-
males, and Mann-Whitney U test performed
for males to compare the PDC and control
groups and standard deviations of each gro-
up regarding gender were given in Table 2.
As can be seen, maxillary premolars and first
molars, mandibular second premolars and
first molars in girls; maxillary lateral incisors
and premolars, mandibular premolars and
first molars in males are found to be smaller
in PDC group than those in control group. In
addition maxillary and mandibular central
and lateral incisors and mandibular first mo-
lars in girls; maxillary central incisors and
first molars and mandibular central and late-
ral incisors were larger in PDC group than
those in controls. However, only the M-D di-
ameter of mandibular first molars in girls was
statistically significant smaller in PDC than
those in controls, and the differences in the
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KIZ/GIRLS ERKEK/BOYS
Ortalama/ S.Sp/SD t Ortalama/  S. Sp/ z
Mean Mean SD
Maksiller
Santral / Central PDC 8.66 0.50 1.049 9.29 0.70 -0.303
Kontrol 8.52 0.43 9.15 0.40
Lateral PDC 6.83 0.64 1.517 6.90 0.59 -1.060
Kontrol 6.58 0.50 6.99 0.40
1. premolar PDC 6.62 0.44 -1,495 6.80 0.27 -0.682
Kontrol 6.81 0.44 6.89 0.30
2. premolar PDC 6.46 0.36 -0,877 6.46 0.51 -0,834
Kontrol 6.56 0.44 6.63 0.37
1. molar PDC 10.11 0.51 -0,150 10.52 0.44 -0,455
Kontrol 10.14 0.53 10.39 0.25
Mandibular
Santral / Central PDC 5.50 0.29 1,212 5.88 0.39 -1,818
Kontrol 5.39 0.34 5.59 0.29
Lateral PDC 5.98 0.28 0,801 6.40 0.49 -1,363
Kontrol 5.91 0.37 6.12 0.35
1. premolar PDC 6.89 0.36 0,200 6.85 0.26 -1,667
Kontrol 6.87 0.37 7.04 0.19
2. premolar PDC 6.89 0.35 -1,102 6.95 0.36 -1,363
Kontrol 7.00 0.42 7.10 0.28
1. molar PDC 10.37 0.54 -3,275*** 11.00 0.47 -1,666
Kontrol 10.91 0.62 11.35 0.39

***P<.001

rindaki farklilhklarin istatiksel olarak 6nemli
olmadigi gozlenmistir. Bu sonuclara ilaveten
bu calismada PDC 6rneklerinde konik sekilli
yada hacim anomalili herhangi bir lateral ke-
sici dise rastlanmamustir.

TARTISMA

Kanin disin palatinale yer degistirmesi ile
maksiller lateral kesicilerin kron boyutlari ara-
sindaki iliski onceki calismalarda detayli ola-
rak arastirilmistir.(13-21,23-25) Ancak ginu-
miize kadar PDC anomalisi ile diger dislerin
boyutlari arasinda detayh bir inceleme yapil-
mamustir. Bu calismada ise PDC anomalisi ile
tim maksiller ve mandibuler disler arasindaki
iliski aragtirilmustir.

Bu calismanin sonuglari PDC ve kontrol
gruplar arasinda kizlarda mandibular 1. mo-
lar disinda dis boyutlarinda istatistiksel olarak
onemli farkhlik olmadigini gostermistir. Bec-
ker ve arkadaslari (25) PDC anomalisi ile tim
maksiller diglerin boyutlar arasindaki iligkiyi
incelemislerdir. Bu arastiricilar PDC anomalili
bireylerin diglerinin M- D boyutlarinin kizlar-
da ve erkeklerde belirgin sekilde kontrol gru-
bu ile benzer oldugunu ve sadece erkeklerde
maksiller 1. premolar ve 1. molarlarda istatis-
tiksel olarak onemli farklilik oldugunu bul-
muslardir. Bu sonuglar bizim bulgularimizla
uyumludur. Langberg ve arkadaslari(24) PDC
anomalili bireylerin maksiller ve mandibular
keser boyutlarini kontrol grubu ile karsilastir-
mislar; bulgularimizin aksine PDC grubundaki
maksiller santral, lateral ve mandibular lateral
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sizes of other teeth were not significant. In
addition, here in this study, no peg-shaped or
small incisors were encountered in the PDC
sample.

DISCUSSION

The relationship between palatal displa-
cement of maxillary canines and the crown
sizes of maxillary incisors has been investi-
gated thoroughly in previous studies.(13-
21,23-25) However, the possible relation
between PDC anomaly and the dimensions
of other teeth have not been studied in deta-
il yet. In the present study, the relationship
between PDC anomaly and all the maxillary
and mandibular teeth is investigated.

The results of this study revealed that, the-
re were no statistically significant differences
between PDC and control groups regarding
tooth sizes except for the mandibular first
molars in girls. Becker et al.(25) investigated
the relationship between PDC anomaly and
the sizes of all the maxillary teeth. These aut-
hors found that, in both sexes, M-D dimensi-
ons of the teeth of individuals with PDC ano-
maly were similar to the controls. In the afo-
rementioned study the only statistically sig-
nificant differences found were for the maxil-
lary first molars and first premolars in boys.
These results are consistent with our fin-
dings. Langberg et al.(24) compared maxil-
lary and mandibular incisor sizes in the sub-
jects with PDC anomaly to controls. Contrast

Tablo I: PDC ve kontrol

gruplarini karsilastirmada
kullanilan Student’s t testi ve

Mann -Whitney U testi

sonuglari.

Table IL: The results of

Student’s t and Mann-Whitney
U tests used to compare PDC

and control groups.
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kesicilerin kontrol grubundan istatistiksel ola-
rak onemli diizeyde daha kuctk oldugunu ve
bu anomalinin genetik orijinli oldugunu belir-
lemislerdir.

Peck ve arkadaslari(21) dis eksikligi ve
maksiler laterallerin konik olmasi ile PDC
anomalisi arasindaki iliskiyi incelemislerdir.
Sonuglarinin; dis eksikligi, dis boyut azalmasi
ve PDC anomalisinin genetikle iliskili dental
bozukluklar kompleksinde biyolojik esdegis-
kenler oldugu hipotezini destekledigini rapor
etmiglerdir.

Bugline kadar yapilan c¢alismalarin ¢ogu
konik sekilli yada kuctk lateral kesici ile PDC
anomalisi arasinda bir iliski oldugunu goster-
mistir. Bazi arastirmacilar PDC anomalisinin
genetik orijinli bir anomali oldugunu ve mak-
siller lateral kesicilerin konjenital eksikligi,
kugik yada konik sekilli olmasi gibi dissel
anomalilerle iliskili oldugunu iddia etmisler-
dir.(7,28-31) Diger bir grup arastirici ise PDC
anomalisine maksiller lateralin eksikligi yada
hacim anomalili olmasi gibi lokal faktorlerin
mekanik olarak sebep oldugunu savunmuslar-
dir.(13-15,17)

Her iki grup aragtiricida PDC anomalisinin
eksik, konik sekilli veya kiictk maksiller late-
ral kesici ile iliskili oldugunu belirtmisler-
dir.(7,13-15,28-31) Bunlarin aksine calisma-
mizda PDC grubunda anomalili maksiller late-
ral kesici gozlenmemistir. Brenchley ve Oli-
ver,(32) PDC ile anterior dislerin morfolojisi
arasindaki iliskiyi incelemisler ve diseti kena-
rindaki M-D genisligin ve kesici kenara dogru
incelmenin PDC vakalarinda daha biiyiik ol-
dugunu fakat istatiksel olarak 6nemli olmadi-
gini belirtmislerdir. Calismamizda ise kizlarda
PDC’li maksiller lateral kesicilerin kontrol gru-
bundan daha biyik oldugu tespit edilmistir.
Aragtirmamizda PDC anomalili bireylerin dig
boyutlarinda istatiksel olarak énemli diizeyde
degisiklik bulunamamasi dis boyutlarindaki
degisikliklerin PDC anomalisinin erken do-
nemde teshis edilmesine yardimci olamayaca-
gin1 gostermistir.

Sonug olarak; calismamizin sonuclari ve li-
teraturler bilgileri dogrultusunda kanin diglerin
palatinale yer degistirmesinin genetik ve cev-
resel faktorleri iceren multifaktoryel sebeplere
bagli olarak olusabilecegi sonucunun agirlik
kazandigi soylenebilir.

SONUCLAR
Bu calismanin sonuclari tek tarafli maksil-
ler kanin disin palatinal pozisyona yer degistir-

Yavuz, Kiki, Baydas

to our findings, they found maxillary central
and lateral incisors and mandibular lateral
incisors to be significantly smaller in PDC
group than those in control group, and stated
that this anomaly was genetic in origin.

Peck et al,(21) evaluated the relationship
between tooth agenesis, peg-shaped lateral
incisors and PDC anomaly. They reported
that, their results supported the idea of PDC
anomaly being biological co-varieties in ge-
netically determined dental disorders.

Most of the studies undertaken until now,
have shown that there was a relationship
between peg-shaped or small lateral incisors
and PDC anomaly. Some researchers sugges-
ted that, PDC anomaly was genetic in origin
and was associated with congenitally absent,
small or peg-shaped maxillary lateral inci-
sors.(7,28-31) Other investigators were of
the opinion that, the mechanical factors as
missing lateral incisors or tooth size anoma-
lies caused PDC anomaly.(13-15,17)

Both group of authors stated that, PDC
anomaly was associated with absent, peg-
shaped or small maxillary incisors. On the
contrary, in the present study we did not ob-
serve any abnormal maxillary incisor. Brenc-
hley and Oliver (32) investigating the relati-
onship between PDC anomaly and anterior
tooth morphology, noted that, although it
was not statistically significant, M-D width in
the cervical region and the tapering to the in-
cisor edge were greater in PDC group. Ho-
wever, in our study, maxillary lateral incisors
in girls were larger in PDC group than those
in controls. Since there were no statistically
significant tooth size differences in PDC gro-
up, it is shown that the variations in tooth si-
zes could not aid in the early diagnosis of
PDC anomaly.

As a result; in light of the literature and the
results of the present study, it can be said
that, palatal displacement of maxillary cani-
nes is more likely to be caused by multifac-
torial reasons including genetic and environ-
mental.

CONCLUSIONS

The results of this study indicate that oc-
currence rate of unilateral displacement of
maxillary canines was 2 percent in our
sample, and was more prevalent in girls than
in boys.
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me oraninin ¢calismamizdaki bireylerin yakla-
stk %2’sini olusturdugunu ve kizlarda erkek-
lerden daha yaygin oldugunu gostermistir.

PDC grubunda bazi dislerin kron boyutlari-
nin kontrol grubundan daha kiigiik oldugu,
bazi dislerin kron boyutlarinin ise kontrol gru-
bundan daha buytk oldugu fakat bu farklilik-
larin istatistiksel olarak 6nemli olmadigi tespit
edilmistir. Klinik olarak PDC vakalarinda orto-
dontik tedavi planlamasi yapilirken dis boyut-
larinda farklihklarin olabilecegi ihtimali goz
ontinde bulundurulmalidir.

Sonug olarak; PDC anomalili bireylerin te-
davisinde maksiller kaninlerin palatinale yer
degistirmesine sebep olan gevresel faktorlerin

goz ardi edilmemesi yararli olabilir.

10.

11.

12.

13.

14.

15.

16.

In PDC group, some teeth were smaller
than those in control group, where as, some
other teeth were larger, but these differences
were not statistically significant. Clinically,
in treatment planning, it should be taken in-
to account that there may be tooth size diffe-
rence in PDC cases.

As a conclusion; in the treatment of indi-
viduals with PDC anomaly, it may be useful
not to ignore the environmental factors that
cause palatal displacement of maxillary ca-
nines.
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