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Observation of the ossified thyroid cartilage in ancient Shandong residents
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Abstract: Thyroid cartilage, as the largest laryngeal cartilage, is occasionally found in ancient
human bone materials from archaeological sites after ossification, and has a certain indicative
role in judging the sex and age of ancient residents. This paper is a study of 18 individual
cases of ossified thyroid cartilage discovered from the ancient human bones excavated from
six archaeological sites in Shandong province combining with modern medicine and forensic
medicine. The 18 individuals spanned four dynasties from the Shang Dynasty to the Qing
Dynasty, and 1 case belongs to the Shang Dynasty, 10 cases to the Han Dynasty, 1 case to the
Ming Dynasty, and 6 cases to the Qing Dynasty. Among the 18 individuals, 14 cases were males,
3 cases were females, and 1 case could not be identified for sex. Among the 17 cases with certain

age, 15 cases were the age range of 35~50 years, 1 case was around 30 years old, and 1 case was
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older than 60 years old.

The ossified thyroid cartilage in ancient human bone material is mostly found in the
middle, lower edge, posterior edge, superior and inferior horn. These parts are early and highly
ossified and are easier to preserve. Excluding acquired defects, individual ossification of the
right and left lateral thyroid cartilage was preserved in a symmetrical pattern. There is a gender
difference in the way and the size thyroid cartilage is ossified. In males, the anterior horn of the
thyroid cartilage is preserved, most commonly at the lower end of the anterior horn, and the male
protruding "laryngeal node" can be observed in the fully ossified anterior horn. In females, the
anterior horn was generally absent, with incomplete ossification of the middle part of the bone
plate, and the measurement of the inferior margin was significantly smaller than that in males.

Eighteen individuals had only partially ossified thyroid cartilage, and none of them had
completely ossified thyroid cartilage. Even the better preserved individual M195 of Xinzhi
cemetery still has unossified areas at the posterior edge of the right plate. The ossification
pattern of thyroid cartilage varies significantly among individuals. Although the ossification of
thyroid cartilage correlates with age, it has a very low accuracy when used for identification.
The results of age estimation using thyroid cartilage are older than that using bioarchaeology. It
is not advisable to independently use the ossification of thyroid cartilage as a standard for age
judgment. Still, it can be used as a reference basis to assist in age estimation. Among the 18

ancient residents, all individuals with a certain age were older than 30 years old.

Keywords: thyroid cartilage; ossification; gender differences; age estimation
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Fig.1 Location of the archaeological site of ossified thyroid cartilage unearthed in Shandong Province
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3 EEXE M799 A M195 ZMAMER &1k IR &
Fig.3 Ossified thyroid cartilage of individuals (M799 and M195) in Xinzhi cemetery
1. & 5 & & 1t X 4 incompletely ossified area; 2. L 473F superior incisure; 3. BX 4 ¥ symphysis; 4. T A inferior horn; 5. 457
inferior tubercle; 6. 7 X right lamina; 7. 7 #% left lamina
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Tab.1 Measurement of ossified thyroid cartilage excavated from those Shandong archaeological sites (mm)

I {f Measurement

MG 5 Individual No. P51 Sex T 15 H Ttem
AL AR
&£ & 3 & Changyi Xinzhi M18 % Male T4 P B d(Vertical) 17.29
£ & 2% & Changyi Xinzhi M49 JiMale N ff 7 FE h(infer horn) 8.73
E {2 3 ¥ Changyi Xinzhi M195 5Male 44 B B d(Vertical) 20.95
"N #f 5 & h(infer horn) 7.58 7.44
& & 9 & Changyi Xinzhi M304 T Male T 45 P B d(Vertical) 17.02
N 4 = % h(infer horn) 6.77
£ £ 9 # Changyi Xinzhi M639-2 HMale T 2L B d(Vertical) 18.76
B & 3 & Changyi Xinzhi M799 J Male T 4 1 B d(Vertical) 17.72 16.34
N 4 5 E h(infer horn) 5.57
GFBH=FJ# Jiyang Sanguanmiao westem grave 5 Male e £ fF B9 d(Vertical) 15.42
middle chamber tomb bottom-1 F #8785 % h(infer horn) 6.58
## 1% £ 1l ¥ Huangdao Tusantun M 147 FMale e 2k I 25 d(Vertical) 16.89 16.68
I ff1 1 [ h(infer horn) 8.16 8.74
&£ & 3 & Changyi Xinzhi M178 #ZFemale  TELEFH 2 d(Vertical) 15.28
N 7 FE h(infer horn) 4.76
E & % H Changyi Xinzhi M842 Y Female  IEZEIR B d(Vertical) 13.11 13.67
N ff1 &1 FE h(infer horn) 3.88
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B4 EEFEETRERBIMENMEBLRFRREBUMUNITLE
Fig.4 Comparison of ossification sites in thyroid cartilage between males and females in Changyi Xinzhi cemetery
a. M842 A il Mk (4o M) Changyi Xinzhi M842 right individual (female); b. M195 Z il A& (% #£) Changyi Xinzhi M195 left

individual (Male). 1. % 5 4 & 1t [X 3 incompletely ossified area; 2. t i superior horn; 3. T # inferior horn; 4. T 45 inferior
tubercle; 5. 4 4% right lamina; 6. 2 left lamina; 7. B4 3} symphysis
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5 BRERBBAREENFRSE (BXA[23)
Fig.5 Age-related staging of the degree of the Ossifying Laryngeal Cartilages
1. % b 8 F triticeal cartilage; 2. FJk 2% thyroid cartilage; 3. ¥k 2% & arytenoid cartilage; 4. ZF bk % F cricoid cartilage
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