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Abstract 

BACKGROUND: Hard palate mucosa serves as a main donor material in periodontal plastic surgery and its 
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thickness is crucial for the surgical outcomes.  

OBJECTIVE: To analyze the thickness of hard palate mucosa in Han population, and analyze the consistency between 

cone-beam CT image analysis and trans-gingival probing method. 

METHODS: A total of 30 Han volunteers (300 teeth) were recruited, and the thickness of hard palate mucosa was 

measured using cone-beam CT image analysis or trans-gingival probing method, to analyze their consistency.  

RESULTS AND CONCLUSION: The two methods showed a higher consistency in the thickness of hard palate mucosa 

at the cuspid, first and second premolars as well as first and second molars. The thickness of the hard palate mucosa 

related to the distance from the gingival margin and tooth position, the thickness from the canine region to the second 

premolar region thickening gradually, and became the thickest at the second molar, and the thinnest at the cuspid. This 

study for the first time analyzed the thickness of hard palate mucosa in Chinese Han population, and confirmed there is a 

high consistency between cone-beam CT image analysis and trans-gingival probing method.  

Subject headings: Tooth; Periodontitis; Connective Tissue; Tissue Engineering 

Funding: the National Natural Science Foundation of China, No. 81271160 and 81470750 
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Figure 1  Cone-beam 

CT image 
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Figure 2   Location on the cone-beam CT images 
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Figure 3   Schematic diagram of the measuring points on 

cone-beam CT images 
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Figure 4  The prepared plastic 

guide plate and measuring holes 

 

a b c d 

C� 

P� 

P� 

M� 

M� 



 

�����. ���	
�������CBCT ������������ 

P.O. Box 10002, Shenyang   110180   www.CRTER.org 

3806 

www.CRTER.org 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3������Discussion�

�mvwBC¿��N7O��)���qrÂ�IÃ

�ÄÅÆ�(�ËÌW�\]CBCTÏÅ����¤�°

��ÇÍÎn}~����BCDEN7����ÈÄ

 Z[���BCDEN7¾4ÉÊ�_æ`n°��Ç

¸å�(ËÌ³#!��°�R�x&Ò7¸å��|³#

!µ·�yÔÁÍ'O�CBCTÏÅ�����ÔÎÏ

æ�¤��a¦0.25 mm�²CBCTÏÅ��,p�m��

èÐ¯'(àpCBCT����`�¤�`a��ÈÑ

ZOCBCTÏÅ�ÒèÓÄÁÄ �>��È��Ôµ�

åJ]Õa(�1Í'Öä�íîËÌR��ÊGupta$

[15]

²20� ~�}H,MÖ×ØCBCTI5�²qÁ��

½efCBCTÏÅ��J]Ù%æ�¤�a¦0.1 mm( 

CBCTÏÅ��O�����äMÖ¯¤�Ç�æ�

CBCT:EÙ�±�ÆÇè~Ú�Û,@��>qÁÂÃ

	
¿B��ÏÅ� O�����m��BCDEN

7�Ü��R�( 

àpCBCT,pBCDEN7��ËÌ�Ý&�Þ

ßàáÐ�yOàp���R�üN�ËÌâ&1ÞÍ

Î(�ËÌãáäCBCTÏÅ���ä�¤�²��BC

� 1  �������	
�����        (x

�

±s�n=60�mm) 

Table 1   Comparison of the thickness of the hard palate mucosa 

between two methods    
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P > 0.05	

�
P < 0.05
 

 

�� CBCT����� P ��� P 
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a 2.86±0.41 0.00 2.72±0.38 0.00 

b 3.39±0.44 0.00 3.24±0.43 0.00 

c 3.77±0.47 0.19 3.62±0.51 0.17 

d 3.92±0.70

�
 0.19 3.77±0.79

�
 0.17 

� 1���     

a 2.94±0.47 0.00 2.73±0.45 0.00 

b 3.49±0.34 0.00 3.32±0.30 0.00 

c 4.07±0.46 0.61 3.95±0.44 0.42 

d 4.13±0.62
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 0.61 4.03±0.60
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a 2.94±0.37 0.00 2.82±0.37 0.00 
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�
 0.04 4.42±0.59
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b 3.19±0.55 0.20 2.97±0.55 0.59 

c 3.81±0.57 0.00 3.57±0.61 0.00 

d 4.22±0.58
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c 4.16±0.67 0.00 3.94±0.69 0.00 

d 5.12±0.80
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 0.00 5.00±0.76

�
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Table 2  The thickness of the hard palate mucosa at each tooth 

measured by two methods  

�������� CBCT ���������� !"#$%& t '(�P > 

0.05�r=0.88
 

 

�� CBCT ����� ��� 

�� 3.48±0.66 3.34±0.68 

� 1��� 3.66±0.68 3.51±0.70 

� 2��� 3.81±0.75 3.71±0.79 

� 1�� 3.56±0.72 3.36±0.56 

� 2�� 3.97±0.72 3.83±0.72 
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Table 3  Comparison of the thickness of the hard palate mucosa 

between two sides measured by two methods 

���CBCT�����)*+,-./01+234356	���)*+
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)*� ��� CBCT����� 

 ,/ -/ ,/ -/ 

�� 3.14±0.57 3.15±0.56 3.39±0.63 3.39±0.64 

� 1��� 3.39±0.68 3.40±0.69 3.61±0.71 3.59±0.66 

� 2��� 3.56±0.73 3.37±0.72 3.81±0.74 3.75±0.70 

� 1�� 3.20±0.73 3.17±0.71 3.56±0.74 3.47±0.69 

� 2�� 3.67±0.84 3.78±1.00 4.06±0.98 4.10±1.09 

r 0.94 0.86 

P 0.09 0.33 
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Figure 5  The thickness of the hard palate mucosa at different teeth 
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Figure 6  The thickness of the hard palate mucosa at different 

distances from the gingival margin 
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