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Internal Acoustic Opening: Different Osseous
Landmarks and their Clinical Implications
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ABSTRACT: Internal acoustic opening is a space that opens to facies posterior of the petrous piece of temporal bone that goes
inside facial nerve, vestibulocochlear nerve, intermedial nevre and labyrinthine artery. The purpose of this study isnttentastes
internal acoustic opening from a morphometric perspective, determination of the shape of the hole and determinatioartdetie dist
some important anatomic formations. This study is conducted on 166 temporal bones with unknown sex formation whichthee part of
skull collection in NEU and KTO Karatay University, Anatomy Department. In this study, the vertical and diameter of imestal ac
meatus, its distance to the bottom and top sides of posterior surface of the petrous part, its distance to groove fagsitiglesious
and its distance to apex were measured. Moreover, in this study internal acoustic opening spaces are categorized insgicugraup
oval, U-shaped, fissure, irregular and V shape. Digital caliper was used for internal acoustic meatus measurements. Whdé the ve
horizontal diameters and distance to groove for superior sagittal sinus of internal acoustic opening on the right sideraré 832
mm and 19.64mm respectively, they are 4.56 mm, 7.10 mm and 21.06 mm on the left side respectively. We have observdy, in this stu
37.3 % of the internal acoustic opening as round, 34.3 % as oval, 6.6 % as U-shaped, 6.6 % as fissure, 12.7 % as iZrdglasand
V-shaped. We believe that these measurements can provide guidance and help in surgical procedures

KEY WORDS: Groove for superior sagittal sinus; Cranium; Internal acoustic opening; Temporal bone.

INTRODUCTION

The internal auditory meatus (IAM) is the canal Recognition of the exact location of the IAM to
that provides a connection between the posterior cranihé posterior cranial fossa and other close formations is
fossa and the internal ear. The canal opens onto the pasry important for surgical procedures. There are many
terior surface of the petrous part of the temporal bongrecautions required to be taken to prevent hearing loss
and this gap is called the internal acoustic pore (PAluring acoustic neuroma surgery. The inner ear, as well
The facial, vestibulocochlear, intermediate nerve and ths the cochlear nerve, should be protected. Along with
labyrinthine artery pass through this gap with blurthe normal anatomy of the IAM, variations should also
margins (Rubinsteiet al. 1996, Drakest al, 2009). be recognized. Surgically, the IAM is accessible through

the retrosigmoid approach, or trans labyrinthine method,

The top side of the petrous part of the temporalhich is performed from the posterior cranial fossa. Many
bone is called the apex of the petrous part (apex pagtisrgeons who perform acoustic neuroma surgery prefer
petrosae). The posterior and slightly upward face of thiee removal of the IAM from the posterior side through
petrous part is called the facies posterior partis petrosaesuboccipital retrosigmoid approach as an easier and
The margin formed by the anterior and posterior surfageore reliable method. The reason for a preference for a
is called the superior margin of the petrous part (margeedial cranial fossa approach rather than a posterior
superior partis petrosae), and the superior petrosal simuanial fossa approach is due to the more complex
sulcus extends along this margin (Sennaroglu & Slattefgrmation of the anatomic structures in that area (Kolagi
2003, Rubinsteirt al, 1996, Drakest al, 2009). et al, 2010).
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Vestibular schwannoma are located on theollection of the Anatomy Laboratory of KTO Karatay and
cerebellopontine edge. The surgical technique used for thédéecmettin Erbakan University were studied. The present study
tumours is usually from the IAM (Gupta & Gupta 2009). Thevas conducted on the posterior face of 166 temporal bones in
majority of the studies performed on the IAM consist of clinicalotal. The permit required for the study was obtained from the
case reviews (Bleviret al, 1994; Marquest al,, 2012). Some Ethical Committee for Non-Drug and Non-Medical Device
studies have been conducted on cadavers for clinical anatoRgsearches of KTO Karatay University, decision number 2018/
(Kolagi et al, 2010). Dry skulls or dry temporal bones weré16. The sex of all the subjects from which the temporal bones
used to determine morphometric characteristics of the IAM our study were used is not clear. This is because the bones
and PAIl in some studies. Along with recent developments gtudied were from skulls obtained from excavations in Cen-
radiological imaging techniques, magnetic resonance imagitrgl Anatolia. The measurements were taken by a digital
(MRI) and computed tomography (CT) have started to be usedmpass with a sensitivity of 0.1 mm and all values were
to high light the anatomy of the inner ear tract (Rubingein provided in millimetres (Fig. 1).
al., 1996; Marquest al, 2012; Dayet al, 1994).

The present study was planned in 2 stages
The aim of the present study was to reveal the distan@dorphometric measurements and morphological
between anatomic formations on the posterior wall duringjassification).
surgical procedures of the IAM through a posterior approach.
Our objective is to make a contribution on morphometriMorphometric measurements
characteristics of the IAM and PAI, serving as a resource in
literature studies, as well as typing and determining the openiRglV: Vertical (V) or superior-inferior diameter of the PAI;
forms of the IAM as a guide for further surgical procedure®AIH: Horizontal (H) or anterior-posterior diameter of the PAI;
We also evaluated the normal dimensions related to the targeR&dA: The distance between the PAl and the top of the jugular
internal and IAM in a Turkish population independent ofossa (A);
gender and dry bone. PAIU: The distance between PAI and the back side of the su-
perior margin of the petrous part of the upper edge (U);
PAIS: The distance between the PAI and the sinus of the
MATERIAL AND METHOD sigmoid sulcus (S);
PAIVe: The distance from the outer edge of the PAI to the
external aperture of the vestibular aqueduct (Ve);
In the present study, 114 temporal bones of 57 craniurBlAp: The distance between the PAI and petrous apex (Ap;
and 52 isolated (32 left, 28 right) bones belonging to theig. 2).

Fig. 1. The morphomoteric measurements of PAI with digital caliper (MPS: The superior magrin of the petrous part, PAin@he inte
acoustic opening, FJ: The jugular foramen, SSS: The groove of the sigmoid sinus, Ap: The apex of the petrous part, AECV: Extern
opening of the vestibular canaliculi).
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Statistical Analysis.SPSS 21 software program was used
to calculate minimum (min.), maximum (max.), mean and
standard deviation from morphometric measurements.
Measurements of the right and left sides of the cranium were
compared using Student’s t-test and any significant difference
was revealed using Pearson’s correlation test.

RESULTS

Morphometric measurements of the PAI on the tem-
poral bone were classified under three groups including the
Fig. 2. Posterior surface of left temporal bone showing varioglistances to adjacent formations, shape and morphology of
measurements. (PAIV: Vertical diameters of internal auditory cdhe orifice. The mean, min., max. and standard deviation
nal, PAIH: Horizontal diameters of internal auditory canal, PAIS{sd) values of all parameters measured were determined
From the uppermost point on anterior wall of sigmoid sulcus {rable ).
lateral wall of internal auditory canal, PAIU: Mid point of upper
Ln;rg!nh/?f |nt§rnal auditory can_al to superior border of petrous bone, The mean vertical length of the PAI was measured

\: Midpoint of upper margin of jugular foramen (corresponds, < 4 131 91 mm on the right and 4.340.88 mm on the
to highest point of jugular bulb) to the level of lower margin o . .
internal auditory canal, PAIVe: Opening of vestibular aqueduct gft. The mean horizontal Ierlgth of the right PAl was €83
lateral edge of internal auditory canal.). 1.59 mm, and the mean horizontal length of the left PAl was
6.31+ 1.47 mm. The distance between the PAl and the
Morphological classification sigmoid sinus groove was measured as 19.846 mm on
the right and 21.0& 2.81 mm on the left. Measurement
PAI classification was revised depending on Ustur results of the PAIV, PAIH and PAIS on the right and left

al. (2007). sides were compared using Student’s t-test. A significant
difference was found between the right and left sides

Type 1: Round (p<0.05); however, the difference between other

Type 2: Oval measurements was not significant (p>0.05; Table I).

Type 3: U- shape

Type 4: Fissura On the left side, a strong positive correlation was

Type 5: Irregular found between the PAIU and PAIA (r=0.534; p=0.000) and

Type 6: V-shape (Fig. 3). between the PAIH and PAIV (r=0.383; p=0.000; Table III).

' - » hie - i »-’:l 1 : y :
Fig. 3. Different forms of expansion of internal acoustic opening (1: Round, 2: Oval, 3: ‘U’ shape, 4: Fissure, 5: IrrégUktiape).
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On the right side, a strong positive correlation was fourldlISCUSSION
between the PAIU and PAIA (r=0.350; p=0.001) and between
the PAIAp and PAIA (r=-0.349; p=.0001; Tables Il and IlI). It is important to evaluate the (IAM)
morphometrically to create an anatomical basis for
The most common type of PAI on all the temporaintracranial pathology such as microsurgery of the
bones was a round shape in 62 (37.3 %) bones, followeddsrebellopontine angle and acoustic neuroma. In addition,
an oval shape in 57 (34.3 %) bones. The most common rigdmowledge of normal values and IAM anatomy is vital in
and left PAl shape was round (32.5 % and 42.2 %letermining temporal bone trauma, congenital anomalies,
respectively). The least common type, the V-shape waslividual nerves and ear diseases that require surgery. As
detected in 2.4% of all subjects; 1.2 % on the right and 3a® indicator of diseases, such as tumours or internal auditory
% on the left (Fig. 2; Table IV). stenasis, it is important to know the measurements of both
sides of the IAM. Furthermore, there are some differences
The reference interval for the PAIH and PAIV wasnh the IAM’s morphometric data due to different races and
determined using least squares regression analysis. regions, and it also varies between the right and left sides
(Farahanet al., 2007; Polaet al, 2019).
The resulting regression equations
*Right PAIH (mm) = 3.719 + PAIH x 0.59 A retromastoid approach is usually preferred in
*Left PAIH (mm) = 3.096 + PAIH x 0.230 surgical procedures on vestibular schwannomas. The largest

Table I. Mean values, standard deviations and minumum-maximum values of parameters belonging to internal acoustic parus (in mm)

Right Temporal Bone Left Temporal Bone

Parameters n Min. Max. Mean+SD n Min. Max. Mean+SD p
PAIV 83 2.12 7.92 4.12+41.01 83 1.84 6.70 4.54+0.88  0.005
PAIH 83 3.98 11.18 6.83+1.59 83 3.17 10.34 6.31+1.47 0.029
PAIU 83 2.86 8.08 5.04+1.28 83 1.95 9.17 4.81+1.1 0.229
PAIA 83 3.26 9.38 6.15+1.37 83 2.77 10.24 6.19+1.55 0.843
PAIAp 83 11.18 26.15 18.47+3.63 83 14.54 31.73 19.01+2.96 0.303
PAIVe 83 4.78 19.66 11.22+2.23 83 4.75 90.82 13.19+8.96 0.054
PAIS 83 10.48 26.17 19.64+2.6 83 13.44 27.09 21.06+2.81 0.001

(SD: Standard deviation, PAIV: Vertical diameters of internal auditory canal, PAIH: Horizontal diameters of internal aadéhri?AdS: From the
uppermost point on anterior wall of sigmoid sulcus to lateral wall of internal auditory canal, PAIU: Mid point of upperofatgimal auditory canal
to superior border of petrous bone, PAIA: Midpoint of upper margin of jugular foramen (corresponds to highest point bijbytdethe level of lower
margin of internal auditory canal, PAIVe: Opening of vestibular aqueduct to lateral edge of internal auditory canal.

Table II. Pearson correlation coefficient between parameters belonging to right internal acoustic opening.

PAIV PAIH PAIU PAIA PAIAp PAIVe PAIS
PAIS r 0.119 0.109 -0.015 0.032 0.048 -0.030 1
P 0.285 0.328 0.890 0.777 0.667 0.789
PAIVe r -0.091 -0.013 0.173 0.139 -0.075 1
p 0.414 0.910 0.117 0.209 0.500
PAIAp r 0.276 0.051 -0.111 -0.34%9 1
p 0.011 0.646 0.317 0.001
PAIA r -0.072 -0.093 0.350 1
P 0.520 0.403 0.001
PAIU r -0.192 0.076 1
p 0.083 0.494
PAIH r 0.093 1
p 0.404
PAIV r 1
p

(*:Correlation is significant at the 0.05 level (2-tailed), **:Correlation is significant at the 0.01 level (2-tailed), R&tdaVdiameters of internal
auditory canal, PAIH: Horizontal diameters of internal auditory canal, PAIS: From the uppermost point on anterior walidtsigosto lateral wall
of internal auditory canal, PAIU: Mid point of upper margin of internal auditory canal to superior border of petrous bondjdf#difat of upper margin
of jugular foramen (corresponds to highest point of jugular bulb) to the level of lower margin of internal auditory caealPpaiihg of vestibular
aqueduct to lateral edge of internal auditory canal.
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Table lll. Pearson correlation coefficient between parameters belonging to left internal acoustic opening.

PAIV PAIH PAIU PAIA PAIAp PAIVe PAIS
PAIS r -0.108 -0.036 0.083 0.060 0.180 -0.013 1
p 0.331 0.744 0.454 0.589 0.104 0.911
PAIVe r -0.055 0.173 0.077 0.111 0.098 1
p 0.624 0.117 0.488 0.316 0.376
PAIAp r 0.139 0.192 0.002 -0.068 1
p 0.212 0.082 0.983 0.542
PAIA r -0.091 -0.240 0.534 1
p 0.412 0.029 0.000
PAIU r -0.016 -0.113 1
p 0.884 0.309
PAIH r 0.383 1
p 0.000
PAIV r 1
p

(*: Correlation is significant at the 0.05 level (2-tailed), **.Correlation is significant at the 0.01 level (2-tailed),\#fi¢al diameters of internal
auditory canal, PAIH: Horizontal diameters of internal auditory canal, PAIS: From the uppermost point on anterior walidbsigosto lateral wall
of internal auditory canal, PAIU: Mid point of upper margin of internal auditory canal to superior border of petrous borndjdf#difat of upper margin
of jugular foramen (corresponds to highest point of jugular bulb) to the level of lower margin of internal auditory caealQpBatihg of vestibular
aqueduct to lateral edge of internal auditory canal.).

Table V. Distribution of different forms of expansion of internal2.34 mm on the right side and 38:82.38 mm on the left

acoustic opening (n: number ,%). side. In our study, we found that these distances were found
Total Rigth Left to be larger than our measurements for PAIS, which is likely
n % n % n % because Kolagit al (2010) measured the distance of the
Round 62 373 27 325 35 422 gigmoid sinus groove from the posterior wall.
Oval 57 34.3 31 373 26 313
‘U” Shape 11 6.6 6 7.2 S 6.0 There are different studies related to the PAI that are
Fissura 11 6.6 6 7.2 5 6.0

very important for surgical procedures. Olivageal (1979)

Iregular 21 12712 145 9 108 reported in their study that a narrow PAI may cause hearing
V Shape 4 24 1 1.2 3 3.6 . .

loss and dizziness. Furthermore, Olivaggsal (1979)
Total 166 83 83

reported PAIV and PAIH in their histological study

conducted on 144 patients with mild hearing loss to be 3.68
anterior inferior cerebellar artery, as well as cranial nervesm (2.10 to 5.26 mm) and 3.72 mm (2 to 5.8 mm),
VII, IX and X, may be injured during procedures performedespectively. Some researchers detected the PAIV on dry
by a retrosigmoid approach. In the present study, the PAlfone to be 4.14 mm numbers 4.5 mm (Table V), whereas
was 6.15 1.37 mm (3.26 to 9.38 mm) on the right and 6.1¢he mean PAIV detected in the present study varied between
+1.55 mm (2.77 to 10.24 mm) on the left. A retrosigmoid.11 mm and 4.54 mm (Tables | and V). The PAIH was found
approach requires the patient to be positioned slightty be 3.2 to 5 mm by 11 to 14.6 mm by Cokkeseal
towards the lesion at a semi-sitting position and the bo(2001), and 5.8 to 15.1 mm by Ozoaztkal (2014). They
should be incised upwards towards and lateral side in ordeported the shortest PAVe as 3.9.8 mm. The superior
for the sigmoid and transverse sigmoid sinus to be reachetargin of the petrous part includes important anatomic
A superficial sigmoid sinus approach is therefore safer formations, such as the connection site of the superior petrous
reach the PAI through a regression formula. The PAIS wasus and the posterior margin of the tentorial lamina. Gupta
Dayet al (1994) 34.5 mm, Bozbugs al (1998) 31.8 mm & Gupta (2009) found the distance to be 4 mm in 90 % of
on the right and 31.3 mm on the left, and Ozatal (2014) the samples for surgical procedures; in the present study, we
18.0 mm. The PAIS on the anterior wall was 1%64.6 detected that 77 % of our samples had measurements longer
mm on the left and 21.06 2.81 mm on the right. The than 4 mm: 5.2& 6 on the right, 5.1* 6 mm on the left,
difference between the right and left PAIS measuremenisth a mean of 5.1% 6 mm.
was statistically significant, and although the measurements
were smaller than those detected by Bozheigd (1998), We measured the distance to be 5428 mm on
they were consistent with the study conducted by Ozeakthe left side and 4.8% 1.1 mm on the right side. Such
al.(2014). Kolagket al(2010) found the PAIS to be 38.24 distances may allow the surgeon to remove tumours located
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Table V. Various measurements of the formation of the temporal bone showing according to the researchers.
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z 3
c S
B [=2]
“o 3 3 E % at this site by removing the bone on the upper edge of the PAI
4y @ °£| ‘ﬂ ° *g without causing damage to any important anatomic formations.
ca O R £s Bozbugaet al (1998) and Ozocakt al (2014) reported the
- o < g 3 PAIVe to be 8.00 to 22.00 mm and 8.5 to 11.00 mm, respectively,
82 with a mean of 9.86& 6.1 on the right and 9.91 on the left. In
> o © g 38 5 18 *3 % the present study, the distance to the PAIVe varied between
49 9 vl A9 23 g 4.78 and 19.66 mm on the right with a mean of 1£2223
) .
oo o Q& 3 o 5 o2 mm, and between 4.75 and 9.82 mm on the left with a mean of
© © © © 5 13.19+ 8.96 mm
S £ .19+ 8. .
o8
[%2]
o © 8 3 R =45 é The PAIAp was measured as 14.5 to 27.7 mm with a
ﬂ S o 2 % b E] ERS mean of 22.3 3.1 mm by Ozocakt al (2014). In the present
RN 5 R S 253 study, the PAIAp varied between 11.18 and 26.15 mm on the
0w 0 g 3 right with a mean of 18.4% 3.63 mm, and between 14.54 and
g3 . . , .
N o - © § % ~ 31.73 mm on the left with a mean of 1962.96 mm Ozocak
o o e = 32 g .g”—g? et al (2014) measured the PAIAp to belonger. Recognition of
% % ¥4 & & 'gg § the distance to the PAIAp is important in detecting the distance
o o S 2 S - EE g to the trigeminal ganglion.
- - - B
3 Q © g % g% Farahanget al (2007) the mean of the PAI width was
@ NERN RN T g 2 4.11+0.631 mm (ranged between 3 and 6 mm). In Brazilian
H & S 2 3 g2 &‘ci; adults, the PAI anterio-posterior width was 4.47 mm, and in
~o~ ® = S Jd= £ g children it was 4.82 mm. In Turkey, the mean PAI diameters
%g o did not show any significant difference between male and
< ® S8 g female skulls, with means of 5.9430.24 mm and 5.8% 0.25
T 0§ INB 5 LSBT tively Erkoet al (2012). Also, Erkoet al (2012)
0® © S g o w $ £3% Mm,respectively Erkoet al .2). )| €
43 3 30943 Y HoH ERS & found no significant difference in IAM width between sex or
o o S’) < z ~ & © o TS g agegroups. In Egypt, the same parameter was found to be 5.44
00 2 § é +1.02 mm in control group; 5.270.68 mm in a normal group;
5 % ¢ 11.61+ 1.31 mmin Patulous; and 1.4%.54 mm in a stenotic
~  ~ o ¥ 3 NEN g 8 %“5 group. In this study, the means of IAM width were 6:8359
% g 3 F 22 9T ‘a“Ea 2 £ mmand 6.3t 1.47 mm on the right and left side, respectively.
— C . .
<2 2 - 83 953 3 88g Amongthese studies, the value closest to our study is the study
YOS o ¥F ® §_O_ conducted by Erkoet al (2012) .We found significant
< §§§ differences between the IAM width values of Iranians,
@ 2 - @& 2L @ J5358  Brazilians and Egypti ith lation; having |
S gyptians with our population; having lower
v i % 8 values than the Egyptian Patulous group. From this data, our
% = = = o = £ E, g results are more similar to the healthy Turkish group. We think
> 238289 2 S E 2 Sysc S thatthe reason for the difference between the studies may be
S SES5IJESIES R BES5E=3  duetothe difference in origin.
n O & O 50 NS O ™M «= QO =2
i
% g 5 We measured the PAIH to be 3.98 to 11.18 mm on the
& 2= right, with a mean of 6.88 1.59 mm, and 3.17 to 10.34 mm
g 3 s & B % < ¢ onthe left, with a mean of 6.81.47mm (Table I). Erkoet al
5 E g = 5 5 E ‘g S (2012) study conducted on MRI images of 3786 individuals,
= = - - - = “g s € the measurement called “antero-posterior (AP)” corresponds
] o= % to the PAIV measurement in the present study. They evaluated
~ 3 = N == s AP measurements on 4 agewps, and the closest value detected
o I = o g i .
3 | < « < 5 &3 inthe present study was found to be in the age group of 41 to 50
o < % ] = § 8 % % years. The value identified as “cranio-caudal (CC)” appears to
S8 S ° B % &S5 be similar to the PAIH measurement in the present study. The
o 8 g~ © o 5 Z2e
5 o} 2% s 2 2 s &2 PAIH measurement values of the present study are closer to the
e N [ere) o — <O Ee) .
> O ¥ o N ui £ a3z3 Vvaluesdetected in the age group of Erébal (2012).
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Farahaniet al. (2007) performed with Iranian (1969), Lo (1998), Itcet al (2005), Unuret al (2007),
cadavers, the mean of the PAIV was found to bet3.@4 Erkocet al (2012) by classified the shapes under 5 types
mm. Sakashita & Sando (1995) reported the sanamd detected round shape as the most common type (Amjad
dimension as 448. mm. Polaet al (2019), the means of et al, 1969; Lo, 1998; Ito & Sayaka, 2005; Uretral,
the IAM’s vertical distance were 4.65 mm and 4.66 mm iB007; Erkog, 2012. The PAI shapes from most common
the right and left side of females, respectively. The sansbape to the least common were detected as round, oval,
measurements were 5.13 mm and 5.13 mm in the right ddeshape, fissure, irregular and V-shape which was not
left side of males, respectively. In the present study, tldentified by any researcher before. In addition, in our study,
means of the IAM’s horizontal distance were 4121 we defined the PAI opening hole as V. As seen in the figure
mm and 4.54+ 0.88 mm in the right and left side, 3, we have defined a different type in this way due to the
respectively. We found significant differences between tHact that it is very different from the U-shape and the mouth
IAM average influence values of Iranian, Japanese apdrtis narrowed and the structures passing through it (nerve,
Turks and our population. This study was smaller than othartery and vein) can get stuck in that area. The difference
data. of the measurements provided in previous studies may

depend on the race, age, gender and skull size. The similarity

Marqueset al (2012) performed in Brazil, the meanof the measurements obtained by Uetual. (2007) and by

PAIVe according to CT images were found to be 11.88 mthe present study may be caused by examination of bone
in children and 11.35 mm in adults. Mu#itial (1997), collection provided from same region (Table 1V).
the PAIVe was found to be 10.981.57 mm, and the Additionally, this study presents normative data of the IAM
difference between the right and left measurements wiasa dry human Turkish population.
not statistically significant. In our study, the difference of
11.22+ 2.23 mm on the right side and 13:48.96 mm on
the left side was not statistically significant. CONCLUSION

There are many studies that have been conducted
on dry skulls, radiography images, dissected temporal bones We believe that having knowledge on
or CT images, and on IAM morphometry or volume usinghorphometric shape and morphological measurements
MRI (Farahankit al, 2007; Ozocakt al, 2014; Erkogt  of the PAl may help during surgical procedures involving
al., 2012; Mutlu 1997). However, there are few studiethe PAI and posterior cranial fossa. Since the formations
regarding gender and age (Erla@l, 2012; Papangelou passing inside the PAI and the proximity of the
1975, Kobayashi & Zusho, 1987; Matsuanagal,1991). pontocerebrallar edge make this site clinically important,
The relation of the dimensions and shape of the normak consider that the recognition of morphology and
internal auditory canal in regards to age and sex wemeorphometry of the PAI would allow the surgeon access
statistically investigated on 242 paired human earsjithout injuring any anatomic formations on the site
however, no correlation was found between shape, age ahuting surgical procedures of the inner ear. This study
sex. In our study, the difference between right and left PAlYrovides baseline information that may be used to evaluate
PAIH and PAIS measurements was statistically significarthe congenital anomalies of the PAI.
There are very few similar studies in the literature to com-
pare with this data. Erkaat al (2012) did not compare the Furthermore, PAIV was measured as 41.91
right and left measurements of individuals in their study ahm on the right and 4.54 0.88 mm on the left; PAIH
3786 patients using MRI images. Valvassori & Palaciosas measured as 6.83.59 mm on the right and 6.31
(1998) reported that the right and left IAC diameters were47mm on the left; and PAIS was measured as 19.64
almost symmetrical; in 99 % of patients, the difference w&6 mm on the right and 21.@8.81 mm on the left. The
1 mm, and in the other 1%, it was 1 to 2 mm. Kotdgl difference between right and left PAIV, PAIH and PAIS
(2010) reported that the vertical diameter may vary betweameasurements was statistically significant. By giving for-
3to 7 mm in their studies on dry temporal bone. There wasulas, if one length is known, the other length can be
no statistical difference in both Valvassori & Palacios (199&stimated:
and Kolagiet al. (2010) However, in our study, the
difference between the right and left PAIV and PAIHRight PAIH (mm) = 3.719 + PAIH x 0.59
measurements was statistically significant. *Left PAIH(mm) = 3.096 + PAIH x 0.230

Many researchers reported that unilateral or bilate- We believe that the present study would make a
ral narrower PAlI may cause hearing loss. Amjad at atontribution to the dry bone data of our community.
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