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Measurement of Pediatric Temporal Bone Using CT Scan

Eui-Kyung Goh, MD, Jong-Keun Yoon, MD, II-Woo Lee, MD,
Hwan-Jung Roh, MD, Soo-Geun Wang, MD and Kyong-Myong Chon, MD
Department of Otolaryngology, College of Medicine, Pusan National Unversity, Pusan, Korea

— ABSTRACT —

Background and Objectives[] Radiographic imaging of the temporal bone is invaluable to the otologic
surgeon contemplating cochlear implantation. HRCT scanning technology has increased the ability to assess
the structures within the petrous pyramid. This study was performd to obtain anatomical data of developing
temporal bone for pediatric cochlear implantation and to determine the normal course of skull and temporal
bone development for the proper time of age for implantation. Materials and Methods[] High-resolution
temporal bone computed tomographic (CT) images of 56 patients were measured and analysed. Patients are
aged from 1 to 19 years old. Using parameters are dimension of temporal bone, predictor for cochlear implan-
tation, major feature, and cochlear ossification. Resultsl] The growth of the skull and the Temporal bone was
rapid during the first 5 years of life followed by gradual but steady development until the age of 15. Each po-
rtion of the Temporal bone was different in developmental rate and thickness of soft tissue covering temporal
bone was variable. Also thickness of parietal bone, pneumatization and the size of facial recess was measured
variably. No inner ear malformation and cochlear ossification was noticed radiologically. Conclusion[] The
results of analysis of temporal bone development will be utilized as anatomical data base for pediatric cochlear
implantation. (J Clinical Otolaryngol 1999510:195-201)
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Table 1. Criteria of measurement
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Predictor for cochlear implantation
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P1—thickness of the parietal bone for replacement of the receiver/stimulator

P2—pneumatization
P3—size of the facial recess
P4—orientation of the facial recess
P5—cochlear patency

Maijor feature
M1—inner ear malformation

M2—position of the jugular bulb whether it may reach up to the level of the round window

M3—presence of refro/infracochlear air cells which may be mistaken as round window niche

Classification of cochlear ossification
C1—no ossification
C2-round window membrane ossified

C3-ossification of the round window extending 0 to 2 mm into the scala tympani but coil patent

C4-ossification at the round window extending 3 fo 8 mm into the scala tympani with patent coil

C5—diffuse cochlear ossification

196



o A

00 300 000000000 0000 000 00
0 00000 000 0 5600 0000 000.0
00 1000 1900000 00 00 34022(1.50
1HOOO.

g

Somatome Plus CTO OOOO 1 mm sliced fine
section00 OOO0 OO 00O SOMARIS 00O
00000 00000. 0000 000 Wiet 020 O
0000000 0000 00 000 00(Table 1)
0 0DO0DOoo.

Z2 I

Dimension of temporal bone(Table 2)

Cochleard 0 22 Channel O0OO0O OOO0O OO
000 400 0000 000 1) 00000 0oo
000 00 0000 00, 2) 0000 000
0 000 000 00000 000 OO0 0o oo

Table 2. Results of dimension of temporal bone

Age D1 D2 D3 D4
11709+ 9.51 29.96+ 2.49 533+ 1.33 575+ 1.52
119.86+ 6.29 30.89+ 531 6.42+ 1.67 476+ 1.51
12702+ 6.94 3274+ 172 542+ 226 529+ 0.85
127.38+ 6.01 34.74+ 2.59 6.16% 0.61 4.99+ 2.09
139.93+ 9.00 36.85+ 0.85 890+ 7.92 5.88+ 2.07
140.00+ 3.56 37.80+ 2.45 6.40+ 2.15 6.90+ 0.56
141.50+ 290 16.55+ 3.55 7.45+ 2.33 6.55+ 1.35
9 14275+ 585 37.25+ 547 8.60+ 1.65 7.45+ 1.22
10 131.25+ 328 3625+ 1.86 7.88+ 1.76 536 0.97
11 14548+ 503 39.77+ 270 7.84+ 334 6.73+ 1.68
12 138.14+ 11.29 37.82+ 548 8.59+ 323 6.11+ 2.14
13 137.00 2.16 37.64+ 4.57 1001+ 2.72 6.69+ 1.62
14 139.83+ 1.99 37.85+ 398 7.90+ 1.22 502+ 1.05
15 14330+ 11.20 36.71+ 3.45 8.49+ 1.04 530+ 1.69
16 139.00+ 578 37.66+ 125 871+ 202 691+ 0.45
17 13520+ 0.42 31.03+ 202 835+ 0.21 4.38% 0.39
18 14643+ 4.66 37.33+ 5.14 889+ 022 6.02+ 0.50
19 14101+ 208 37.55+ 336 891+ 1.44 517+ 1.42
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Fig. 1. D10 External diameter of skull as index of devel-
opment of head.
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Fig. 2. D20 Size of temporal bone itself from anterior crus
of superior semicircular canal to the most lateral aspect
of sigmoid sinus.
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Fig. 3. D30 Thickness of the lateral portion of temporal
bone.
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Fig. 4. D40 Thickness of soft tissue of mastoid portion.

Table 3. Results of predictor for cochlear implantation

Age P1 P3 (Neck) P3 (Fundus)
1 2.14+ 1.10 0.85+ 0.49 1.36x 0.49
2 3.95+ 1.00 1.97+ 0.66 2.52+ 0.71
3 434+ 1.84 1.79+ 0.43 2.56% 0.62
4 5.41+ 1.40 0.83% 0.77 1.43+ 0.46
5 4.62+ 1.38 2.03+ 0.91 215+ 1.17
6 5.07+ 1.42 1.83% 0.60 2.03+ 0.81
7 6.00+ 0.68 2.00+ 0.12 1.80+ 0.39
8 5.77+ 1.88 1.55+ 0.85 2.01+ 0.95
9 4.97+ 1.06 1.34+ 0.36 1.85+ 0.66

10 5.00+ 0.49 2.00+ 0.15 3.13+ 0.75
11 5.95+ 0.33 1.61+ 0.71 2.20+ 0.63
12 5.41+ 1.04 1.88+ 0.85 2.27+ 0.52
13 5.86% 0.34 1.29+ 0.78 1.93+ 0.64
14 6.13+ 0.65 1.17+ 0.12 1.60+ 0.52
15 5.39+ 1.29 1.41+ 0.48 1.93+ 0.36
16 5.89+ 0.67 1.03+ 0.04 1.32+ 0.33
17 6.10+ 0.64 1.35+ 0.42 2.05+ 0.14
18 5.61+ 0.88 1.77% 0.49 2.30+ 0.33
19 5.50+ 0.06 0.91+ 1.08 1.72+ 0.54
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Fig. 5. P30 Size of facial recess. It was measured as pre-
cisely as possible by control of window level of CT scan
Itis divied info neck and fundus.

Fig. 6. M20 Position of jugular bulb was measured as the
shortest distance from hypotympanum fo jugular bulb. We
noticed whether it may reach up to the round window level.

Predictor for cochlear implantation(Table 3)
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