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Table 1.Numbers of thyroid cartilage used

Age Male Female

~10 2 5
11~20 5 2
21~30 8 5
31~40 9 8
41~50 18 8
51~60 15 4
61~70 14 1
71~ 5 15
Total 76 48
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Table 2.Lists of radieopacity pattern of the thyroid cartilage 7} 2R 9kt AT oA nE A3 2
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Fig. 1. Photographs of radiographic process using Atomscope35M, dedicated mammographic system. A, Arrangement of the specimens
with their outer surfaces facing upwards. B, Photograph showing example of radiography. C, Scanned-datdilofi,Xvhich
is converted as gray scale. In case of using image analyzer, 25 cents coin is also radiographed with the specimen for scale.
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Fig. 2.Photographs of radiopaque pattern for the thyroid cartilage of male subjects. A, 22 years old-dpadity begins at the post.

border and spreads along the inf. border. B, 34 years old. The further spread of bony change is along the inf. border extending
into ant. angle (ant. border). C, 40 years old. The ossification has involved the whole inf. border extending into podthéorder.
spread into the lamina forms window, the sup. border begin to ossify, but the sup. horns are still cartilagenous. D,|&2 years o
The ossification has involved nearly all horn part, and begins in invade the lamina from below upwards. The sup. border are

involved by ossification process.
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Table 3.Results of radimpacity pattern of the thyroid cartilage in Korean males

No Age | 1l 1l \% Vil No Age | 1l 1} \% il
CA20020024 6 0 0 0 0 0 | CA20020121 46 10 20 0 0 56
CA20020048 9 0 0 0 0 0 | CA20020054 49 10 20 30 40 100
CA20020125 15 0 0 0 0 0 | CA20020076 49 10 20 30 40 100
CA20020046 16 0 0 0 0 0 | CA20020021 50 10 20 30 40 100
CA20020117 17 0 0 0 0 28 | CA20020134 51 10 20 30 40 100

CA20020127 17 10 0 0 0 10 CA20020142 51 10 20 30 40 100
CA20020118 19 10 29 | CA20020068 53 10 20 0 40 100
CA20020022 21 10 31| CA20020072 53 10 20 30 40 100
CA20020056 22 10 20 | CA20020078 53 10 20 0 0 93
CA20020073 24 10 16 | CA20020123 53 10 20 0 0 84
CA20020058 25 10 CA20020060 54 10 20 0 40 100
CA20020025 27 10 36 | CA20020108 54 10 20 0 0 100
CA20020039 27 10 43 | CA20020038 56 10 20 30 40 100
CA20020137 28 10 33 | CA20020133 56 10 20 30 40 81
CA20020015 30 10 60 | CA20020007 57 10 20 30 0 100
CA20020126 31 10 20 0 0 68 CA20020114 58 10 20 30 40 100
CA20020030 32 10 20 48 | CA20020084 60 10 20 30 0 90
CA20020033 34 10 20 31| CA20020107 60 10 20 30 0 100
CA20020003 35 10 20 CA20020119 60 10 20 30 40 100
CA20020012 36 10 20 79 | CA20020104 61 10 20 30 40 100
CA20020026 37 10 0 27 | CA20020010 62 10 20 0 40 100
CA20020103 37 10 20 71| CA20020096 62 10 20 30 0 100
CA20020085 40 10 20 30 40 77 CA20020113 62 10 20 30 40 100
CA20020130 40 10 20 30 40 74| CA20020124 62 10 20 30 40 100
CA20020008 41 10 20 30 40 73| CA20020077 63 10 20 30 0 100
CA20020019 41 10 20 0 40 60| CA20020094 63 10 20 30 40 100
CA20020045 41 10 20 30 40 92| CA20020053 64 10 20 30 40 100
CA20020061 41 10 0 0 0 77 | CA20020110 64 10 20 30 40 94
CA20020115 41 10 20 30 40 77| CA20020090 66 10 20 30 40 100
CA20020050 42 10 20 0 40 70| CA20020095 66 10 20 30 40 100
CA20020057 42 10 20 0 40 64| CA20020131 67 10 20 30 40 84
CA20020074 42 10 20 30 40 89| CA20020098 68 10 20 30 40 100
CA20020040 43 10 20 30 40 65| CA20020055 69 10 20 30 40 100
CA20020141 43 10 20 0 0 66 | CA20020009 71 10 20 0 40 100
CA20020006 45 10 20 30 40 100 CA20020083 72 10 20 0 0 100
CA20020049 46 10 20 30 40 91| CA20020106 73 10 20 30 40 100
CA20020075 46 10 20 0 40 96| CA20020092 79 10 20 30 40 100
CA20020109 46 10 20 30 40 81| CA20020136 84 10 20 0 40 100
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I: Opacity involves at Inf. horn & Inf. border (Rt.), Il: Opacity involves at Ant. angle (Rt.), lll: Opacity involves at NofgH{ROpacity involves at
Sup. border (Rt.), VII: Degree of opacity of horn (Rt.) and numbers in this row denote percentage.
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Fig. 3.Photographs of radiopaque pattern for the thyroid cartilage of female subjects. A, 22 years old-dpadity begins at the
post. border near the origin of inf. horn. B, 32 years old. The further spread of bony change is along the post. boyaearsC, 49
old. The ossification has involved the half of inf. border extending into the lamina. D, 71 years old. The ossificatiaiveas inv
most horn part, and begins in invade the lamina from below upwards. Front part of the lamina and midline area remain cartilage.
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Abstract

Morphometric Analysis of the Korean Thyroid Cartilage for
Age-estimation : Radiographic Study

Dae-Kyoon Park, Jeong-Sik Ko, Myeong-Soo Kim?,
Myung-Hoon Chun?, Seung-Ho Han?®

Department of Anatomy, College of Medicine, Soonchunhyang University
!Department of Radiological Science, Division of Health Science, Hanseo University,
’Department of Anatomy, College of Medicine, The Catholic University of Korea,

Scatholic Institute for Applied Anatomy

The thyroid cartilage, which is the biggest cartilage in laryngeal cartilages, undergoes the osseous changes with
advancing age and the process is ordinary endochondral ossification. With respect to the spread pattern of ossification,
there are several reports but study about the Korean is negligible. The purpose of this study is to estimate the age based
on radiographic analysis of the Korean thyroid cartilage.

Dedicated mammography was carried out on 124 specimens of the thyroid cartilage including 76 males and 48
females. We measured 14 qualitative measurements. The results were as followed ;

The Ratio of radimpacity exhibited increasing value with advancing age on both sexes. The ossification began at
the posterior border and involved orderly the inferior border, the anterior angle (anterior border) and notch as advancing
age in male subjects. We could propose the pattern of ossification festgeation in Korean male subjects. Concern-
ing the female subjects, we could not propose the relation between age and the pattern of ossification.

In conclusion, we can estimate the age for male subjects by radiographic quantitative analysis of the Korean thyroid
cartilage.

Key words : Estimation of the age, Thyroid cartilage, Korean
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