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he arcuate eminence (AE) is a prominence in the middle cranial
fossa (MCF) and it has an arc shape.1 Paturet described it as a smo-
oth rounded bulging with its long axis obliquely forwards and in-

Anatomical Characteristics
of the Arcuate Eminence

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  The ar cu a te emi nen ce (AE) is an arc-li ke pro mi nen ce in midd le cra ni al fos -
sa (MCF). Its long axis is ob li qu ely di rec ted an te ri orly and me di ally. The AE is one of the ana to mi -
cal land marks for MCF ap pro ac hes. Ho we ver, if the AE is not pro mi nent in MCF, it can go
un no ti ced and is li kely that it has in di vi du al va ri a ti ons. The aim of this study is to de fi ne the ana -
to mi cal cha rac te ris tics of the AE in de ta il and to show its va ri a ti ons and the ir in ci den ces.  MMaa  ttee  rrii  --
aall  aanndd  MMeett  hhooddss::  We used 24 cra ni al ba ses (48 spe ci mens), 38 right-si de and 33 left-si de tem po ral
bo nes; 119 spe ci mens ove rall. Af ter as sess ment of the pre sen ce or ab sen ce of the AE, we gro u ped
them as sing le arc, du al arc or comp lex arc. Ca ses with the comp lex arc sha pe we re gro u ped in to fi -
ve sub gro ups for the first ti me in the li te ra tu re. Da ta we re then analy zed. RRee  ssuullttss:: The ove rall in-
ci den ce of AE was 94.1% with 64.3% sing le arc, and 35.7% du al or comp lex arc. In the gro up in
which the va ri a ti ons of comp lex arc we re re mar kab le, the most com mon ones we re tho se with tri-
ang le-sha ped ori go at 36.7%. CCoonncc  lluu  ssii  oonn::  Ac cor ding to the hypot he sis in the li te ra tu re, the AE cor-
res ponds to the an te ri or se mi cir cu lar ca nal (ASC), the air cells un der ne ath, or the third tem po ral
sul cus. Alt ho ugh the as so ci a ti on bet we en the AE and ASC has not yet be en pro ven, the im por tan -
ce of the AE in MCF sur gery is still va lid. The da ta in our study will be help ful in sur gery by de fi -
ning the for mal cha rac te ris tics of the AE. 

KKeeyy  WWoorrddss::  Tem po ral bo ne; ana tomy; se mi cir cu lar ca nals     

ÖÖZZEETT  AAmmaaçç::  Ar ku at emi nens (AE), or ta ka fa ta sı boş lu ğun da (OKB) bu lu nan ke mer ben ze ri bir çı -
kın tı dır. Uzun ek se ni ön iç ta ra fa doğ ru eğik tir. AE, OKB yak la şım la rın da ana to mik ola rak öenm -
li bir nok ta dır. An cak, AE OKB ’da be lir gin de ğil se, fa re dil mez ve var yas yon la rı nın ol ma sı ola sı dır.
Bu ça lış ma nın ama cı, AE’ nin ana to mik özel lik le ri ni de tay lı bir şekil de ta nım la mak, şekil var yas yon -
la rı nı ve gö rül me sık lık la rı nı or ta ya koy mak tır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Ça lış ma mız da 24 ka fa ta ba nı
(48 ör nek), 38 sağ ta raf ve 33 sol ta raf tem po ral ke mik (top lam 119 ör nek) kul la nıl mış tır. Ke mik -
ler de AE’ nin var lı ğı ya da yok lu ğu be lir len dik ten son ra, AE tek li ke mer, çift li ke mer ve ka rı şık ke -
mer ola rak grup lan dı rıl dı. Ka rı şık ke mer şekil li va ka lar li te ra tur de ilk kez beş alt gru ba ay rıl dı ve
ve ri ler ana liz edil di. BBuull  gguu  llaarr:: AE’ nin ge nel ola rak in si dan sı %94,1; tek li ke mer li le rin in si dan sı
%64.3 ve çift ve ka rı şık ke mer li va ka la rın ki ise %35.7’dir. Ka rı şık ke mer var yas yo nu na sa hip grup -
ta en sık %36.7 ile üç gen şekil li ori jin li ler bu lun mak ta dır. SSoo  nnuuçç:: Li te ra tür ler de ki hi po tez le re go -
re AE, an te ri or se mi cir cu lar ka na la (ASK), ha va boş luk la rı al tı na ve ya üçün cü tem po ral olu ğa
te ka bül et mek te dir. AE ve ASK iliş ki si he nüz is pat lan ma mış ol ma sı na rağ men, AE’ nin OKB cer ra -
hi sin de ki öne mi açık tır. AE’ nin bi çim sel özel lik le ri ni ta nım la yan ça lış ma mız da ki ve ri ler, cer ra hi iş -
lem ler sı ra sın da yar dım cı ola cak tır. 
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wards, lying very clo se to the su pe ri or bor der of
the pet ro us part of the tem po ral bo ne at the junc-
ti on bet we en the la te ral third and me di al two
thirds.2

The MCF ap pro ach is im por tant in oto lary -
ngo logy and ne u ro sur gery.3 The lack of de fi ni ti ve
land marks on the su pe ri or sur fa ce of the tem po ral
bo ne is a tech ni cal chal len ge in midd le cra ni al fos -
sa ap pro ac hes. It is im por tant in pro tec ting the vi -
tal struc tu res such as the coch le a, lab yrinth, and
lab yrint hi ne fa ci al ner ve when ap pro ac hing the in-
ter nal au di tory ca nal (IAC). Ana to mi cal land marks
help to pro tect the se vi tal struc tu res.4 Although
con si de red as the re li ef of the an te ri or se mi cir cu lar
ca nal (ASC), the AE do es not al ways se em to cor re-
s pond to it.2,3,5 Ho we ver, if the AE do es not form a
pro mi nen ce, it may go un no ti ced and it is li kely
that it shows in di vi du al va ri a ti ons.3 The se fe a tu res
which hin der its syste ma ti za ti on ren der the AE un-
ab le to be a cons tant and va lid land mark.2 AE is
clas si fi ed as sing le arc, du al arc and comp lex arc
forms in the li te ra tu re.1,6 Ho we ver no de ta i led sub-
c las si fi ca ti on of comp lex arc is pre sent.

The ob jec ti ve of this study was to de fi ne the
ana to mi cal cha rac te ris tics of the AE, which is an
im por tant land mark in MCF ap pro ac hes in de ta il
and to de mons tra te its variations and the ir in ci -
den ces. 

MA TE RI AL AND MET HODS
This study is con duc ted in Do kuz Ey lul Uni ver sity
Fa culty of Me di ci ne, De part ment of Ana tomy.
Twenty four cra ni al ba ses (48 spe ci mens), 38 right
and 33 left tem po ral bo nes, 119 spe ci mens ove rall
(62 right and 57 left) we re stu di ed. The AE, which
is lo ca ted on the pet ro us por ti on of the tem po ral
bo ne has been clas si fi ed in the li te ra tu re as fol lows:
(1) smo oth sur fa ce with no re mar kab le arc (Ab-
sent), (2) sing le arc-li ke pro mi nen ce with or wit h-
o ut a small branch (sing le arc), and (3) Du al or
comp lex arc.1,6 In our study, af ter as ses sing the pre -
sen ce or ab sen ce of the AE, AEs we re gro u ped as
sing le-arc, du al-arc and comp lex-arc using the clas-
si fi ca ti on in the li te ra tu re. Comp lex-arc cases we -
re further gro u ped in to fi ve sub gro ups: 

Gro up I: Tho se with ge o met ric sha pe of ori-
gin: tho se with tri an gu lar, squ a re, tra pe zo id or se -
mi-cir cu lar ori go.

Gro up II: Tho se with let ter sha pes: T, C, V, or
L sha ped.

Gro up II I: Go o se fo ot sha ped.

Gro up IV: Tri an gu lar prism sha ped.

Gro up V: Squ a re sha ped ori go, re ver se-lo ca ted
du al arc.

The da ta we re analy zed using Fis her’s exact
test and Chi-Squ a re test.

RE SULTS
The in ci den ce of the AE in our study was 98.4% on
the right and 89.5% on the left (Tab le 1). The in ci -
den ces for sing le arc, du al arc and comp lex arc in
we re 60.5%, 8.4%, and 25.2%, res pec ti vely (Tab le
2).

The types of AE we re in ter pre ted in two gro -
ups in our study. In the first gro up, the dis tri bu ti -
on of sing le arc and the ot hers, and in the se cond
gro up the dis tri bu ti on of du al arc and the ot hers
we re exa mi ned. In ot her words, AEs we re gro u ped
as ‘sing le-du al or comp lex’ and ‘du al-sing le or com-
p lex’. It was fo und that ‘sing le’ was pre sent on the

AE

present absent Total

n % n % % n

Right 61 98.4 1 1.6 100.0 62

Left 51 89.5 6 10.5 100.0 57

Total 112 94.1 7 5.9 100.0 119

p* 0.054

TABLE 1: Incidences of AE.

* Fisher's exact test.

Right Left Total

n % n % % n

Single arc 58.1 36 63.2 36 60.5 72

Dual arc 11.3 7 5.3 3 8.4 10

Complex arc 29.0 18 21.1 12 25.2 30

Absent 1.6 1 10.5 6 5.9 7

Total 100 62 100 57 100 119

TABLE 2: The types of AE.



AE type AE type

Single Dual or Complex Single or Complex Dual

n % n % n % n %

Right 36 59.0 25 41.0 54 88.5 7 11.5

Left 36 70.6 15 29.4 48 94.1 3 5.9

Total 72 64.3 40 35.7 102 91.1 10 8.9

p 0.282* 0.342**

TABLE 3: Assessment of the AE types according to the groups.

* Chi-Square test, ** Fisher's exact test. AE: Arcute eminence.
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right-si de in 59.0% of the ca ses in the ‘sing le-du al
or comp lex’ gro up, and it was on the left-si de in
70.6% of the ca ses. It was al so fo und that ‘sing le or
comp lex’ was pre sent on the right-si de in 88.5% of
the ca ses in the ‘du al-sing le or comp lex’ gro up, and
it was on the left-si de in 94.1% of the ca ses (Tab le
3).

Ca ses with comp lex arc we re gro u ped in to fi -
ve sub gro ups: 

Gro up I: Tho se with ge o met ric sha ped ori gin:
tho se with tri an gu lar, squ a re, tra pe zo id or se mi-
cir cu lar ori gin (63.4%) (Fi gu res 1, 2).

Gro up II: Tho se with let ter sha pes: T, C, V, or
L sha ped (13.2%) (Fi gu re 3).

Gro up II I: Go o se fo ot sha ped (6.7%) (Fi gu re 4).

Gro up IV: Tri an gu lar prism sha ped (13.3%)
(Fi gu re 5).

FIGURE 1: The one with triangular shaped origin. FIGURE 2: The one with semi-circular shaped origin.

FIGURE 3: The one with letter C shape. FIGURE 4: The one with goosefoot shape.



Gro up V: Squ a re sha ped ori gin, re ver se-lo ca -
ted du al arc (3.3%)

It was no ti ced that Gro up I, comp lex arcs with
ge o met ric sha ped ori gin had the hig hest incidence
with 63.4% (Tab le 4).

DIS CUS SI ON 
Although it is not known what AE correspends to,
AE can be de fi ned as a pro mi nen ce in the MCF lo-
ca ted on the su pe ri or ed ge of the pet ro us por ti on of
the tem po ral bo ne, or as a fo cal os se o us pro mi nen ce
at the mid po int of the an te ri or in trac ra ni al sur fa ce,
or as the hig hest os se o us pro mi nen ce on the ba se of
the MCF.5

Thre e hypot he ses ha ve be en pro po sed: AE cor-
res ponds to (1) the ASC, (2) the sub ja cent air cells, or
(3) the third tem po ral sul cus.1,2,5,7 Fa u re et al. sho wed
that the se thre e hypot he ses can be sus ta i ned and are
va ri ably as so ci a ted, exc lu ding any sing le the ory of

the ori gin of the AE.2 Ho we ver, re cent stu di es sup-
port the ide a that the as so ci a ti on bet we en the AE
and ASC is not cons tant or re li ab le.3-5 Alt ho ugh the
re la ti ons hip bet we en the AE and ASC has not yet
be en pro ven, the im por tan ce of the AE in MCF sur-
gery is still va lid. Es pe ci ally, Fisch met hod of lo ca li -
zing in ter nal acus tic me a tus in midd le fos sa ap pro ach
uses ar cu a te emi nen ce as a land mark.8 In a sur gi cal
point of view, AE is an obs tac le in the ro u tes of trans -
pet ro sal ap pro ac hes.7 The an te ri or and pos te ri or (i.e.,
ret ro lab yrint hi ne, trans lab yrint hi ne, and trans coch -
le ar) trans pet ro sal ap pro ac hes have been es tab lis hed
for ac ces sing pat ho lo gi es si tu a ted in Mec kel’s ca ve or
the pet roc li val are a.9-14 De fi ning the sha pe cha rac te -
ris tics of the AE will be help ful in the sur gi cal dis sec-
ti on pro cess. Blunt dis sec ti on is car ri ed out bet we en
du ral-bo ne in ter fa ce du ring sur gery. Dis sec ti on wo -
uld be mo re ra pid and sa fe if the sur ge on is awa re of
cha rac te ris tics of ar cu a te emi nen ce du ring the epi -
du ral dis sec ti on pro cess. Trans pet ro sal ap pro ac hes
ha ve nar row sur gi cal cor ri dors and ar cu a te emi nen -
ce ne ed to be abo lis hed by dril ling.7 To ob ta in a si m-
i lar ex po su re wit ho ut dril ling, the tem po ral lo be
must be ele va ted mo re with the ten to ri um whi le
avo i ding da ma ge to the ve in of Lab be.

Tsu no da et al. fo und AE in mo re than 90% of
ca ses,6 Fa u re et al. and Kar tush et al. found it in
85%,2,3 Se o et al in 82.7%,3 and Tsu no da1 in 80% of
ca ses. The in ci den ce of the AE in our study (94.1%)
is hig her than the ra tes in the li te ra tu re; the clo sest
ra te is that of Tsu no da et al.6 Tsu no da re por ted the

FIGURE 5: The one with triangular prism shape.

Subgroups % n

Group I Complex arcs with geometric shaped origo Triangular 36.7 63.4 11 19

Square 10.0 3

Trapezoid 10.0 3

Semi-circular 6.7 2

Group II Complex arcs with letter shapes T 3.3 13.2 1 4

C 3.3 1

V 3.3 1

L 3.3 1

Group III Goosefoot shaped 6.7 2

Group IV Triangular prism shaped 13.3 4

Group V Square shaped origo, reverse-located dual arc 3.3 1

TABLE 4: The subgroups of complex arc.
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types of the AE as: ab sen ce of AE in 20%, sing le arc
in 47.6%, and du al or comp lex arc in 33.3%. Our
ra tes we re 5.9%, 60.5%, and 33.6%, res pec ti vely
(Tab le 2). The ra te for du al or comp lex arc by Tsu -
no da (33.3%) is con sis tent with the ra te in our
study (33.6%). Ho we ver, our ra te for sing le arc was
60.5%, whe re as the ra te by Tsu no da was 47.6% and
the ab sen ce of the AE was 5.9% in our study whi -
le it was 20% in the study by Tsu no da.1 We clas si -
fi ed comp lex arc forms in to fi ve sub gro ups  as
ge o met ric sha ped ori gin (gro up I), let ter sha pes
(gro up II), go o se fo ot sha ped forms (gro up II I), tri-
an gu lar prism sha ped forms (gro up IV) and squ a re
sha ped ori gin (gro up V), for the first ti me in the li t-
e ra tu re. Tri an gu lar sha pes of Gro up I cons ti tu ted
ma jo rity of the comp lex arc forms (36.7%).

CONC LU SI ON
Comp lex arc forms we re subc las si fi ed in this
study. Alt ho ugh the in ci den ce for the AE (94.1%)
in our study in cre a ses the re li a bi lity of the AE as
an ana to mi cal land mark, it has in di vi du al va ri a -
bi lities. The re fo re, it is im por tant to be awa re of
the va ri a ti ons de fi ned he re and to ta ke the se in -
to con si de ra ti on du ring sur gery. Kno wing cha r-
ac te ris tics of AE may be help ful for a safer
dis sec ti on.
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