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Anatomical Relationships between Eustachian Tube and
Internal Carotid Artery Using Computed Tomography
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Background and Objectives It is important to figure out the location between the internal
carotid artery (ICA) and the Eustachian tube (ET) for conducting safe ET surgery. Using com-
puted tomography (CT), this study was aimed to evaluate the anatomical relationship between
ET and ICA according to age and gender.

Subjects and Method Contrast enhanced CT scans of the paranasal sinus taken between
January 2005 and December 2010 were reviewed retrospectively. A total of 216 patients (432
ears) were enrolled. In each patient, we measuresed the distance from the anterior cushion of
torus tubarius to ICA (AC-ICA), the distance from the posterior cushion of torus tubarius to
ICA (PC-ICA), the distance from the Rosenmiiller fossa to ICA, the shortest distance from ET
lumen to ICA (ET-ICA), and the angle between the imaginary lines from the orifice of ET to
the posterior end point of nasal septum to point ICA (£ZET-NS-ICA). Patients were divided into
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Pusan National University positive correlation, indicating a tendency of medicalization with increased age.

School of Medicine and Conclusion The distance between ET and ICA represents a variety of distribution according
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to gender and age. When performing a surgery for the nasopharyngeal portion of ET, the sur-
geon should be aware of the location of ICA in the preoperative CT findings.
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Fig. 1. Measuring parameters of right Eustachian tube (ET) (yellow line). Distance from anterior cushion of torus tubarius to internal ca-
rotid artery (ICA) (A). Distance from posterior cushion of torus tubarius to ICA (B). Distance from Rosenmilller fossa to ICA (C). Shortest
distance from ET lumen (red line) to ICA (D). Angle between the imaginary line from orifice of ET to posterior end point of nasal septum
and the imaginary line from posterior end point of nasal septum to ICA (E).
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Table 1. Age and gender of subjects

Characteristics Categories n %
Gender Male 119 55.1
Female 97 44.9
Age (years) -19 13 6.0
20—-34 45 20.8
35—49 34 15.7
50—64 64 29.6
65—80 60 27.8

320 mm, 23.17+3.98 mm, 1735+5.55 mm$ith E3F ET-ICA,
ZET-NS-ICA®| Ha#k2 22 500+1.85 mm, 1543+6.15°
tH(Table 2 and 3).
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Fig. 2. Minimum value of each parameters (yellow line). Minimum value from anterior cushion of torus tubarius to internal carotid artery
of female (16.65 mm) (A). Minimum value from posterior cushion of torus tubarius to internal carotid artery of female (10.76 mm) (B).
Minimum value from Rosenmililler fossa to internal carotid artery of female (3.14 mm) (C). Minimum value from Eustachian tube lumen

(red line) to internal carotid artery of female (1.68 mm) (D).
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Table 2. Result of measurements (AC-ICA, PC-ICA, RF-ICA)

Gender Age AC-ICA : PC-ICA : RF-ICA :
Mean=+SD Min Mean+SD Min Mean+SD Min
Male =19 29.22+1.98 25.63 25.42+2.33 21.62 18.78+£4.73 7.47
20—-34 29.68+2.45 23.98 25.26+2.47 19.94 19.31+£5.26 9.05
35-49 28.01£3.55 21.61 23.02+4.31 14.65 19.35+4.63 10.19
50—64 28.51£3.51 19.82 24.38+5.47 12.25 18.94+5.18 6.67
65—-80 28.32+2.73 21.04 23.72+2.90 16.89 18.31+5.82 3.70
Female =19 28.98+1.03 27.99 22.77 £0.59 21.90 16.01£3.55 11.26
20-34 27.66+£2.70 22.62 21.97+4.58 11.54 15.80+£4.79 7.47
35—-49 26.92+3.00 19.50 22.62+3.08 15.70 16.46+5.39 4.00
50—64 26.82+2.69 22.37 21.67+3.15 15.52 14.06+6.02 3.14
65—-80 25.07+£3.18 16.65 20.64+3.31 10.76 15.75+4.94 5.29
Total 27.77 £3.20 16.65 23.17+£3.98 10.76 17.35+5.55 3.14

AC-ICA: distance from anterior cushion of torus tubarius to internal carotid artery (ICA), PC-ICA: distance from posterior cushion of
forus tubarius to ICA, RF-ICA: distance from Rosenmuler fossa to ICA, Mean: mean value, Min: minimum value, SD: standard deviation

Table 3. Result of measurements (ET-ICA, ZET-NS-ICA)

el Age ET-ICA : AET—NS—-ICA

Mean=SD Min Mean=SD Min Max

Male =19 4.61+1.53 2.44 15.61+£4.43 7.40 24.60
20—-34 5.38+1.52 2.53 15.09+£5.30 3.10 25.00

3549 5.26+2.24 2.37 15.54+8.27 3.40 34.80

50—-64 4.77+£1.97 1.83 15.38+£5.20 4.20 27.60

65-80 4.89+1.83 1.94 12.94+5.11 4.90 31.10

Female =19 7.91+1.91 5.83 15.41+£7.23 4.10 24.60
20-34 4.97+1.77 1.95 14.97 £5.25 3.10 24.60

35-49 501+1.71 2.17 15.38+6.77 3.20 28.60

50—-64 4.68+1.80 1.68 15.69+£5.33 4.50 29.80

65-80 4.96+1.82 2.04 18.86+8.04 4.20 43.10

Total 5.00£1.85 1.68 15.43£6.15 3.10 43.10

ET-ICA: shortest distance from Eustachian tube (ET) lumen to internal carotid artery (ICA), 2ET-NS-ICA: angle between the imagi-
nary line from orifice of ET to posterior end point of nasal septum and the imaginary line from posterior end point of nasal septum
to ICA, Mean: mean value, Min: minimum value, Max: maximum value, SD: standard deviation
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Fig. 3. Correlation analysis according to age. *p<0.05. AC-ICA, PC-ICA, ET-ICA have a negative correlation as increasing age. Espe-
cially in female, AC-ICA, PC-ICA, ET-ICA have a negative correlation and ZET-NS-ICA has a positive correlation. On the other hand,
AC-ICA, PC-ICA, ZET-NS-ICA have a negative correlation in male. Correlation between age and AC-ICA in male (A). Correlation be-
tween age and AC-ICA in female (B). Correlation between age and PC-ICA in male (C). Correlation between age and PC-ICA in female
(D). Correlation between age and RF-ICA in male (E). Correlation between age and RF-ICA in female (F). AC-ICA: distance from ante-
rior cushion of torus tubarius to internal carotid artery (ICA), PC-ICA: distance from posterior cushion of torus tubarius to ICA, RF-ICA:
distance from Rosenmliller fossa to ICA, ET-ICA: shortest distance from Eustachian tube (ET) lumen to ICA, ZET-NS-ICA: angle be-
tween the imaginary line from orifice of ET to posterior end point of nasal septum and the imaginary line from posterior end point of na-
sal septum to ICA, PC-ICA: distance from posterior cushion of torus tubarius to ICA. (Continued to the next page)
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