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The Shape of the External Human Ear:
A Geometric Morphometric Study

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  The aim of this study was to iden tify the sha pe va ri a bi lity of the ex ter nal ear.
Va ri a bi lity in the sha pe of the ear was in ves ti ga ted ba sed on the type of ear, gen der and fa ci al si de
in terms of the sha pe of the he lix and an ti he lix and the conc ha. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  A land-
mark-ba sed ge o met ric morp ho met ric tech ni qu e was used to analy ze the ex ter nal sha pe of the ear.
The study inc lu ded 330 (177 fe ma les and 153 ma les) vo lun tary yo ung adults aged bet we en 18 and
24 ye ars. All da ta we re ob ta i ned from stan dar di zed di gi tal pho tog rap hic ima ges ta ken from the
right and left si des of the fa ce. The da ta from the land mark co or di na tes we re analy zed using sta tis -
ti cal sha pe analy sis. RRee  ssuullttss::  Ear lo bes we re clas si fi ed ac cor ding to the ang le bet we en the ear lo be and
the che ek. In ac cor dan ce with this clas si fi ca ti on in our study, ear type was clas si fi ed as type I (ta-
pe ring-acu te ang le), type II (squ a re-right ang le) and type III (pen du lo us-ob tu se ang le) ac cor ding
to the ap pe a ran ce of the lo bu le. The re we re sig ni fi cant dif fe ren ces bet we en the gen der gro ups for
right and left si de se pa ra tely re gar ding the sha pes of the he lix and the sha pe of the an ti he lix and
the conc ha in type I ears. The re we re sig ni fi cant dif fe ren ces bet we en type I and type II ears for
right and left si de se pa ra tely re gar ding the sha pes of the he lix and the sha pe of the an ti he lix and
the conc ha in fe ma les. CCoonncc  lluu  ssii  oonn::  The pre sent study ser ves as a gu i de to fu tu re cli ni cal stu di es
by de mons tra ting lo ca li zed va ri a ti ons in the com po nents of the ear that cons ti tu te the ove rall
sha pe of the ear.

KKeeyy  WWoorrddss::  Ear; sha pe; morp ho metry; sta tis ti cal sha pe analy sis; ge o met ric morp ho met rics

ÖÖZZEETT  AAmmaaçç::  Bu ça lış ma nın ama cı, dış ku la ğa ait şekil de ğiş ken li ği ni ta nım la mak tır. Ku la ğın şek-
lin de ki de ğiş ken lik ku lak ti pi, cin si yet ve ta ra fa gö re he liks ile an ti he liks ve kon ka nın şekil le ri açı -
sın dan in ce len miş tir. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Ça lış ma da, dış ku la ğın şek li ni ana liz et mek için ni ren gi
nok ta sı ta ban lı ge o met rik mor fo met rik bir yön tem kul la nıl mış tır. Ça lış ma ya yaş la rı 18-24 ara sın -
da de ği şen 330 (177 ka dın, 153 er kek) gö nül lü genç eriş kin dâhil edil miş tir. Tüm ve ri ler yü zün
sağ ve sol ta ra fın dan çe ki len stan dart laş tı rıl mış di ji tal fo tog ra fik gö rün tü ler den el de edil miş tir.
Mi ren gi nok ta sı ko or di nat la rın dan el de edi len ve ri ler is ta tis tik sel şekil ana li zi kul la nı la rak ana-
liz edil miş tir. BBuull  gguu  llaarr:: Ku lak lo bu, ku lak lo bu ile çe ne ara sın da ki açı dik ka te alı na rak sı nıf lan -
mış tır. Bu na gö re ça lış ma mız da ku lak ti pi, tip I (siv ri-dar açı lı), tip II (ka re-dik açı lı) ve tip III
(pen dü löz-ge niş açı lı) ola rak sı nıf lan mış tır. Tip I ku lak için de ya pı lan kar şı laş tır ma lar da, er kek -
ler ve ka dın lar ara sın da hem sağ ku la ğın, hem de sol ku la ğın he liks ile an ti he liks ve kon ka şekil-
le ri ne gö re an lam lı fark lı lık bu lun muş tur. Ka dın lar da, tip I ve tip II ku lak tip le ri ara sın da hem sağ
ku la ğın, hem de sol ku la ğın he liks ile an ti he liks ve kon ka şekil le ri ne gö re an lam lı fark lı lık bu-
lun muş tur. SSoo  nnuuçç::  Bu ça lış ma, ku la ğın ge nel şek li ni oluş tu ran bi le şen le rin de ki lo ka li ze fark lı -
lık la rı gös ter me si açı sın dan, ge le cek te ya pı la cak olan kli nik ça lış ma la ra bir reh ber ol ma
ni te li ğin de dir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Ku lak; şekil; mor fo met ri; is ta tis tik sel şekil ana li zi; ge o met rik mor fo met ri
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he ear is a de fi ning fe a tu re of the fa ce. Its
form (si ze and sha pe) is inf lu en ced by age,
sex and eth nic ori gin. The ap pe a ran ce and

symmetry of the ear con tri bu tes to fa ci al aest he -
tics. Be fo re per for ming re cons truc ti ve pro ce du res
in vol ving the ear, plas tic sur ge ons sho uld ha ve da -
ta ava i lab le to them that de fi ne the li mits of nor mal
ear sha pe, si ze and ori en ta ti on.1,2 The se da ta may
al so be im por tant for tre a ting con ge ni tal and ac qu -
i red ab nor ma li ti es of the ear. It is com monly be li -
e ved that the sha pes and cha rac te ris tics of the
hu man ex ter nal ear are wi dely dif fe rent and may
be dis tin gu is hab le such that it is pos sib le to dif fe -
ren ti a te the ears of in di vi du als.3

The ove rall sha pe of the ear tends to be do mi -
na ted by the ou ter rim, or he lix, and the sha pe of
the lo be.4 A com mon met hod of clas sif ying the sha -
pe of the au ric le is by de fi ning it as oval, ro und,
rec tan gu lar or tri an gu lar. The ear lo bes we re clas si -
fi ed ac cor ding to the ang le bet we en the ear lo be and
the che ek.5 The sha pe of the ear can al so be re fer -
red to as type I (ta pe ring-acu te ang le, whe re the lo -
be is fre e from the che ek), type II (squ a re-right
ang le) and type III (pen du lo us-ob tu se ang le) ac cor -
ding to the ap pe a ran ce of the lo bu le.5,6 Sha pe de-
for ma ti ons or va ri a bi lity in lo cal sha pes may al so
oc cur in ot her parts of the ear, inc lu ding the he lix,
an ti he lix, conc ha, crus of the he lix, in ter tra gic
notch and tra gus. In ad di ti on to ove rall sha pe va ri -
a bi lity, sta tis ti cal sha pe analy sis can pro vi de in for -
ma ti on abo ut the va ri a ti ons in lo cal sha pes
(de for ma ti ons) that may be pre sent.

Sta tis ti cal sha pe analy sis com pa res body forms
using spe ci fic land marks that are de ter mi ned ba sed
on ana to mi cal pro mi nen ce.7 Sta tis ti cal sha pe analy-
sis is a well-known ap pro ach stud ying di se a ses (pa-
ti ents ver sus nor mal con trols) or va ri a ti ons in an
ana to mi cal struc tu re in a par ti cu lar po pu la ti on. The
pro per use of ana to mi cal sha pe in for ma ti on can sig-
ni fi cantly im pro ve our un ders tan ding of evo lu ti o -
nary pro ces ses and ana to mi cal chan ges du e to
pat ho lo gi cal di sor ders.8 In the last two de ca des, a
gro wing in te rest has be en ob ser ved on the use of
sta tis ti cal sha pe analy sis in the fi eld of me di ci ne.
The ma in re a sons for usa ge of sta tis ti cal sha pe
analy sis wi dely in me di ci ne are ad van ces in ima -

ging tech no logy, and ten dency to in ves ti ga te the
ef fects of di se a ses and en vi ron men tal fac tors on the
struc tu re of an or gan or or ga nism.9

The aim of this study was to iden tify the sha -
pe va ri a bi lity of the ex ter nal ear. Va ri a bi lity in the
sha pe of the ear was eva lu a ted ba sed on the type of
ear (type I and type II), gen der and fa ci al si de in
terms of the sha pe of the he lix and an ti he lix and
conc ha. The se da ta may be use ful for es tab lis hing a
da ta ba se for si mi lar stu di es in the fu tu re and may
ha ve app li ca ti ons in plas tic sur gery and fo ren sic
sci en ce. 

MA TE RI AL AND MET HODS
SAMP LES

The study gro up con sis ted of 330 vo lun tary yo ung
adults (177 fe ma les and 153 ma les) aged 18-24 ye -
ars. The par ti ci pants we re stu dents from dif fe rent
parts of Tur key stud ying in the Ulu dağ Uni ver sity.
Af ter the ap pro val of the Ulu dağ Uni ver sity Et hics
Com mit te e, writ ten in for med con sent was ob ta i -
ned from the par ti ci pants. The re we re no no ti ce -
ab le ear dis fi gu re ments and no his tory of pre vi o us
ear sur ge ri es in any of the sub jects. The par ti ci pants
pro vi ded the ir in for med con sent. All da ta we re ob-
ta i ned from stan dar di zed di gi tal pho tog rap hic im-
a ges ta ken at a dis tan ce of 1 m of the right and left
si des of the fa ce using a 5.1 me ga pi xel di gi tal ca m-
e ra. The sa me in ves ti ga tor to ok all the pho tog raphs.
Ex tre me ca re was used to en su re that the best pos-
sib le pho tog raph was ob ta i ned. In the pre sent
study, the ear types we re de ter mi ned ba sed on the
ap pe a ran ce of the lo bu le. The ear lo bes we re clas si -
fi ed ac cor ding to the ang le bet we en the ear lo be and
the che ek.5 The ear was clas si fi ed as type I (ta pe -
ring-acu te ang le, whe re the lo be is fre e from the
che ek), type II (squ a re-right ang le) or type III (pen-
du lo us-ob tu se ang le). This study was con duc ted in
ac cor dan ce with the re qu i re ments of the Hel sin ki
Dec la ra ti on.

COL LEC TI ON OF TWO-DI MEN SI O NAL EAR LAND MARKS

Ex ter nal ear land mark da ta we re col lec ted from
the two-di men si o nal di gi tal ima ges. Stan dard an-
t hro po met ric land marks we re se lec ted and we re
mar ked on each di gi tal ima ge using TPSDIG 2.04
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soft wa re. To ac hi e ve a stan dard vi ew, the ima ges
of the left ears we re tur ned to the right si de be fo re
mar king. Twel ve ana to mic ear land marks we -
re mar ked on right and left si des. In ac cor dan ce
with the li te ra tu re land marks that co uld be mar -
ked ho mo ge no usly on all ima ges we re pre fer -
red.10

Whi le land marks 1, 2, 3, 4, 5, and 12 we re used
to de fi ne the sha pe of the he lix and the re gi on be-
lon ging to the he lix that sha pes the ex ter nal li ne of
the ear, land marks 7, 8, 9, 10, and 11 we re cho sen
to de fi ne the sha pes of the an ti he lix and the conc -
ha (Fi gu re 1, Tab le 1). Land mark 6 (oto ba si on in fe -
ri us) lo ca tes on the po int that con nects the ear lo be
to the che ek and land mark 6 was ba si cally used to
de ter mi ne the ear types. To over co me sha pe va ri a -
bi lity that oc curs from the ear type, land mark 6 was
not inc lu ded when com pa ring the sha pe va ri a bi lity
of the he lix, and an ti he lix and conc ha bet we en ear
types. Land mark 6 was inc lu ded when eva lu a ting
gen der and the si de dif fe ren ces bet we en the left
and right ear for each ear type.

GE O MET RIC MORP HO MET RIC ANALY SIS

Sta tis ti cal Analy sis

A ge ne ra li zed Proc rus tes analy sis was used to eva lu -
a te the sha pes. The ho mo ge ne ity of the va ri an ce– 
co va ri an ce mat ri ces was exa mi ned using the Box-
M test.11 Be ca u se the va ri an ce – co va ri an ce mat ri ces
we re ho mo ge ne o us, the Ho tel ling T2 test was used
for com pa ri sons with a lar ge samp le si ze. For small
samp le si zes, the Ho tel ling T2 test was per for med
ba sed on a re samp ling pro ce du re, ot her wi se the Ja -
mes FJ test and the Ja mes FJ test ba sed on a re sam-
p ling pro ce du re we re per for med for sha pe
com pa ri sons.12

Tan gent sha pe spa ce co or di na tes we re 
com pu ted for pa i red gro up com pa ri sons, and a
prin ci pal com po nent analy sis (PCA) was per for -
med for the se co or di na tes. Af ter PCA, sha pe
com pa ri sons of the pa i red gro ups we re do ne
using the pa i red Ho tel ling T2 test vi a prin ci pal
com po nent sco res.

The sha pe de for ma ti ons we re eva lu a ted using
Thin Pla te Spli ne (TPS) analy sis. Proc rus tes me -
an sha pes we re com pu ted for TPS analy sis. Ba sed
on the re sults of the TPS analy sis, the are as ex hi -
bi ting the gre a test en lar ge ments or re duc ti ons we -
re mar ked in co lor to in di ca te de for ma ti ons. R and
PAST soft wa re we re used for sta tis ti cal sha pe
analy sis.

FIGURE 1: Landmarks of the external ear (X) indicates the shape of the helix,
(●) indicates the shape of the antihelix concha). Landmarks 1 (preaurale), 2
(otobasion superius), 3 (superaurale), 4 (postaurale), 12 (lobule posterior), 5
(subaurale) and 6 (otobasion inferius) represent the helix. Landmarks 7 (in-
cisura intertragica inferior), 8 (protragion), 9 (incisura anterior auris poste-
rior), 10 (concha superior) and 11 (strongest antihelical curvature) represent
the antihelix.
(See for colored form http://tipbilimleri.turkiyeklinikleri.com/)

Number Landmarks

1 Preaurale

2 Otobasion superius

3 Superaurale

4 Postaurale

5 Subaurale

6 Otobasion inferius

7 Incisura intertragica inferior 

8 Protragion

9 Incisura anterior auris posterior

10 Concha superior

11 Strongest antihelical curvature

12 Lobule posterior

TABLE 1: Landmarks used in the present study.



LAND MARK RE LI A BI LITY

We cal cu la ted the in tra-ra ter re li a bi lity co ef fi ci ent
for a two-fa cet cros sed de sign (‘land mark pa irs-by-
ra ter-by-sub ject’, l x r x s) ba sed on the ge ne ra li za -
bi lity the ory (GT).13 In the GT, the re li a bi lity for
re la ti ve (norm-re fe ren ced) in ter pre ta ti ons is re fer -
red to as the ge ne ra li za bi lity (G) co ef fi ci ent.14 In
this study, all land marks we re mar ked by the sa me
in ves ti ga tor. Af ter one month, the sa me in ves ti ga -
tor mar ked land marks on 20 in di vi du als (10 ma les
and 10 fe ma les) ran domly se lec ted from the study
po pu la ti on. An analy sis was per for med to ob ta in a
G re li a bi lity co ef fi ci ent. The ra ting in di ca ted a
strong re pe a ta bi lity for both the fe ma le and the
ma le sub jects (G=0.9969).

RE SULTS

In this study, type I (84.45%) ear was the most
com mon ear type in the Tur kish po pu la ti on. Type
II and type III ears oc cur red in 11.21% and 3.94%
of the study po pu la ti on, res pec ti vely. The re was no
sta tis ti cal sig ni fi can ce bet we en the ear types and
gen der (Tab le 2).

The sha pe dif fe ren ces and ear types we re exa -
mi ned using sta tis ti cal sha pe analy sis. The sha pe of
the ear was eva lu a ted ba sed on the sha pe of the he -
lix and the sha pe of the an ti he lix and conc ha. Du e
to the low fre qu ency of the type III ear, it was ex-
c lu ded from the analy sis.

The re we re no sig ni fi cant dif fe ren ces bet we en
the right and left si des of the type I and type II ears
for each gen der gro up se pa ra tely re gar ding the sha -
pe of the he lix and the sha pe of the an ti he lix and
conc ha.

The re we re sig ni fi cant dif fe ren ces bet we en
the gen der gro ups for right and left si de se pa ra tely

re gar ding the sha pes of the he lix and the sha pe of
the an ti he lix and conc ha in type I ears (Fi gu re 2).
Ho we ver, the re we re no sig ni fi cant dif fe ren ces in
type II ears. When eva lu a ting the dif fe ren ces in the
sha pes of the he lix and an ti he lix and conc ha ba sed
on gen der in the type I ear, all land marks inc lu ded
in the study and the re gi ons of the ear whe re the
land marks we re ta ken inf lu en ced the sha pe va ri a -
bi lity of the left and right ears (Fi gu re 3).

The re we re sig ni fi cant dif fe ren ces bet we en
type I and type II ears for right and left si de se pa -
ra tely re gar ding the sha pes of the he lix and the
sha pe of the an ti he lix and conc ha in fe ma les. Ho -
we ver, the re we re no sig ni fi cant dif fe ren ces in ma -
les (Fi gu re 4). When eva lu a ting the dif fe ren ces in
the sha pes of the he lix and an ti he lix and conc ha
ba sed on ear types in fe ma les, all land marks inc lu -
ded in the study and the re gi ons of the ear whe re

Female n(%) Male n(%) Total

Type I 148(83.60) 132(86.30) 280(84.85)

Type II 24(13.60) 13(8.50) 37(11.21)

Type III 5(2.80) 8(5.20) 13(3.94)

Total 177(53.60) 153(46.37) 330

Significance 0.207

TABLE 2: The distribution of ear types.

FIGURE 2: Within ear type comparisons between gender according to the
shape of the helix (left column), antihelix and concha (right column) for left and
right ear separately.
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the land marks we re ta ken inf lu en ced the sha pe va -
ri a bi lity of the left and the right ears (Fi gu re 3).

DIS CUS SI ON

The ex ter nal ear is com po sed of thre e pri mary
com po nents: the he lix-an ti he li cal comp lex, the
conc hal comp lex, and the lo bu le. The struc tu ral

tra its of the se com po nents are aest he ti cally im por -
tant. The ear lo be in the se parts pro vi des a sig ni fi -
cant con tri bu ti on to aest he tics. Ba sed on the type
of ear lo be, the dis tri bu ti on of the ear types in this
study we re as fol lows: 84.85% type I, 11.21% type
II and 3.94% type II I. Our re sults we re both si mi -
lar and con trary to se ve ral ot her stu di es in the li te -
ra tu re.5 For examp le, Shar ma et al. re por ted that
the squ a re lo bu le was the most com mon ear type
lo bu le in a nort hwest In di an po pu la ti on.6 Alt ho -
ugh the ear lo be is a key ele ment that cons ti tu tes
the ove rall dif fe ren ces in the sha pe of the ear, dif-
fe ren ces in the sha pes of the ot her parts (e.g., he lix,
an ti he lix, and conc ha) of the ear are al so im por tant.
In our study, the re was no dif fe ren ce in the dis tri -
bu ti on of ear types and gen der.

So ma tos copy of the ex ter nal ear pro vi des a ge -
ne ral vi ew of the sha pe of an ear, the form of the

FI GU RE 4: Wit hin gen der com pa ri sons bet we en type I and type II ear ac cor -
ding to the sha pe of the he lix (left co lumn), an ti he lix and conc ha (right co l-
umn) for left and right ear se pa ra tely.

FIGURE 3: Thin plate spline (TPS) graphics demonstrating the shape defor-
mation of a-I (from a type I female right ear to a type II female right ear ac-
cording to the shape of the helix), a-II (from a type I female right ear to a type
II female right ear according to the shape of the anti-helix and concha), b-I
(from a type I female left ear to a type II female left ear according to the shape
of the helix), b-II (from a type I female left ear to a type II female left ear ac-
cording to the shape of the anti-helix and concha), c-I (from a type I male
right ear to a type I female right ear according to the shape of the helix), c-II
(from a type I male right ear to a type I fe ma le right ear according to the shape
of the anti-helix and concha), d-I (from a type I male left ear to a type I female
left ear according to the shape of the helix), and d-II (from a type I male left
ear to a type I female left ear according to the shape of the anti-helix and
concha).
(See for colored form http://tipbilimleri.turkiyeklinikleri.com/)



he lix, the pre sen ce (or ab sen ce) of Dar win’s tu ber-
c le and the at tach ment of the ear lo be to the che -
ek.15 A de ta i led analy sis of the soft tis su e of the ear
re gar ding the si ze and sha pe is of gre at im por tan ce
for physi ci ans per for ming re cons truc ti ve sur gery
and physi cal ant hro po lo gists and fo ren sic sci en tists
for iden ti fi ca ti on pur po ses. Pri or to an ope ra ti on, a
de ta i led analy sis of the ear si ze and sha pe is one of
the most im por tant fac tors inf lu en cing the di ag no -
sis of ir re gu la rity and the even tu al out co me of sur-
gery. In ad di ti on to fin ger print analy sis, the sha pe
of the ear has be en wi dely used in re cent ye ars for
per so nal iden ti fi ca ti on in the fi eld of fo ren sic me -
di ci ne. Ja in et al. in di ca ted that the so ma tos co pic
fe a tu res of the ear co uld act as soft bi o met ric tra its
in per so nal iden ti fi ca ti on.16 The aut hors al so in di -
ca ted that alt ho ugh tho se tra its co uld pro vi de in-
for ma ti on abo ut an in di vi du al, they might lack the
dis tinc ti ve ness and per ma nen ce to suf fi ci ently dif-
fe ren ti a te bet we en in di vi du als.16 In ad di ti on to the
ove rall ex ter nal ear sha pe, lo ca li zed va ri a ti ons of
the ear are use ful in pre-ope ra ti ve eva lu a ti ons and
for iden tif ying in di vi du al cha rac te ris tics and dif fe -
ren ces.

It is im por tant to know the de ta ils of the ana -
to mi cal fe a tu res of the ear hen ce the de ta ils of the
sha pe of the ear for ma nu fac tu ring he a ring aids. In
ac cor dan ce with the re sults of our study, the dif fe -
ren ces in the sha pe of the an ti he lix and the conc -
ha in terms of gen der and ear type al so high light
the im por tan ce of this is su e. Ba loch et al. pro po -
sed that a sha pe des crip tor for 3D ear im pres si ons,
de ri ved from a com pre hen si ve set of ana to mi cal
fe a tu res.17 Mo ti va ted by he a ring aid (HA) ma nu -
fac tu ring, the se lec ti on of the ana to mi cal fe a tu res is
car ri ed out ac cor ding to the ir uni qu e ness and im-
por tan ce in HA de sign.

In this study, we in ves ti ga ted lo ca li zed sha pe
va ri a ti ons in the ex ter nal sha pe of the ear using a
sta tis ti cal sha pe analy sis met hod. The va ri a ti ons be-
t we en ear types (type I, type II) and wit hin each
ear type ba sed on gen der and fa ci al si de we re eva l-
u a ted. Dif fe ren ces that are known to dis tin gu ish
the sha pe of the ear lo bu le we re exc lu ded when an-
aly zing dif fe ren ces bet we en ear types. In the type
I and type II ears of both gen ders se pa ra tely, the re

we re no dif fe ren ces in the sha pe of the he lix and
the sha pe of the an ti he lix and the conc ha bet we en
the right and left ears. This re sult sup ports the fin -
ding that the re is ge ne rally symmetry bet we en the
right and left ears. Alt ho ugh it has be en re por ted
that the left ear is sig ni fi cantly wi der than the right
ear and the lengths of the right and left ears can
vary up to 4 mm, we did not de ter mi ne any dif fe -
ren ces bet we en the right and left ears in this study
ba sed on sta tis ti cal sha pe analy sis.18,19 The re we re
sig ni fi cant dif fe ren ces bet we en the gen der gro ups
for right and left si de se pa ra tely re gar ding the sha -
pes of the he lix and the sha pe of the an ti he lix and
the conc ha in type I ears. The re we re no sig ni fi cant
dif fe ren ces in type II ears. When eva lu a ting the
dif fe ren ces in the sha pes of the he lix and the an ti -
he lix and the conc ha ba sed on gen der in the type I
ear, all land marks inc lu ded in the study and the re-
gi ons of the ear whe re the land marks we re ta ken
se e med to inf lu en ce the sha pe va ri a bi lity of the left
and right ears.

Re cently, the de ve lop ment of re cons truc ti ve
pro ce du res in ear sur gery, which are re qu i red upon
the con ge ni tal ab sen ce of an ear or se ve re de for mi -
ti es and the de ve lop ment of com pu te ri zed per so -
nal iden ti fi ca ti on systems, which co uld de tect
mi ni mal per so nal dif fe ren ces using ex ter nal ear
land marks, ur ged us to qu es ti on the qu a lity and ef-
fi ci ency of cur rent analy zing met hods. In this as-
pect, the sta tis ti cal sha pe analy sis pro vi des a no vel
ap pro ach for the eva lu a ti ons on the hu man body.

Cos me tic sur gery re qu i res con si de ra ti on of
gen der and ear type. This study sho uld be a step to
cla rify the se im por tant po ints.

CONC LU SI ON

This study sug gests that the re are dif fe ren ces in the
soft tis su e pa ra me ters of the ear de pen ding on the
gen der of the in di vi du al. Pre vi o us stu di es that fo-
cu sed on the morp ho logy of the ear used me a su re -
ments ob ta i ned by tra di ti o nal morp ho met ric
met hods and pri ma rily eva lu a ted the sha pe or mor-
p ho logy of the ear lo bu le. The pre sent study ser ves
as a gu i de to fu tu re cli ni cal stu di es by de mons tra -
ting lo ca li zed va ri a ti ons in the com po nents of the
ear that cons ti tu te the ove rall sha pe of the ear.
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