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Abstract 

BACKGROUND: The residual alveolar ridge in edentulous patients with osteoporosis always presents with a poor shape, 

which increases the difficulty in complete denture restoration. Until now, there are no predictors for residual alveolar ridge 

resorption or guidelines on the frequency of denture relines.  

OBJECTIVE: To investigate the correlation between the frequency of complete denture relines and serum bone turnover 

markers, osteocalcin (OC) and cross-linked carboxy-terminal telopeptide of type I collagen (CTX), in elderly edentulous 

patients with osteoporosis, in order to provide reference for complete denture repair.  

METHODS: According to inclusion criteria, 50 elderly edentulous patients with osteoporosis who had complete dentures 

were recruited in the study randomly. The frequency of complete denture relines was surveyed by related questionnaire 

and medical record, and the serum OC and CTX levels were detected by electrochemiluminescence immunoassay. 

Related data were analyzed statistically via Pearson correlation analysis.  

RESULTS AND CONCLUSION: It showed a strong positive correlation between the frequency of complete denture 

relines and the serum OC level (r=0.517, P < 0.01). No significant correlation between relines frequency and the serum 

CTX level was observed (r=0.278, P=0.051 > 0.05), but it showed a similar tendency between them. These findings 

indicate that to detect the levels of serum bone turnover markers may be conducive to evaluating curative effect of 

complete dentures in elderly edentulous patients with osteoporosis as well as to making subsequent diagnostic and 

therapeutic strategies. 

Subject headings: Osteoporosis; Dentures; Osteocalcin; Tissue Engineering  

Funding: the Natural Science Foundation of Liaoning Province, No. 2015020465 
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Figure 1  Analysis of correlation of the serum osteocalcin and cross-linked carboxy-terminal telopeptide of type I collagen levels and the 

frequency of complete denture relines 
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Table 1  The basic information of elderly edentulous patients with 

osteoporosis     

�� �� �� �� 

n 25 25 50 

�	(x

�

±s
�) 72.9±5.2 73.3±4.5 73.1±4.8 

�
����(x

�

±s
�) 14.1±4.1 13.4±4.9 13.7±4.5 

����(x

�

±s
�/�) 0.17±0.08 0.15±0.07 0.16±0.08 

��� (x

�

±s
µg/L) 23.45±8.06 26.19±10.45 24.82±9.34 

������ !"#(x

�

±s
µg/L) 0.445±0.236 0.516±0.279 0.481±0.258 
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Table 2  The frequency of complete denture relines and serum 

osteocalcin and cross-linked carboxy-terminal telopeptide of type I  

collagen levels in patients stratified by sex     

�$ n ���� 

(�/�) 

��� 

 (µg/L) 

� ����� !"# 

 (µg/L) 

� 25 0.17±0.08 23.45±8.06 0.445±0.236 

� 25 0.15±0.07 26.19±10.45 0.516±0.279 

t � �0.890 �1.039 �0.974 

P � 0.378 0.304 0.335 

� 3  (789�:()�������012���3���	


��
��456                                       (x

�

±s) 

Table 3  The frequency of complete denture relines and serum 

osteocalcin and cross-linked carboxy-terminal telopeptide of type I  

collagen levels in patients with or without diabetes mellitus   

%&'() n ����(�/�) ���(µg/L) ������ !"# 

(µg/L) 

* 10 0.17±0.09 27.46±9.99 0.493±0.208 

+ 40 0.16±0.08 24.16±9.18 0.478±0.272 

t � �0.177 �0.998 �0.159 

P � 0.861 0.323 0.874 
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Table 4  The frequency of complete denture relines and serum 

osteocalcin and cross-linked carboxy-terminal telopeptide of type I  

collagen levels in patients stratified by use of calcium supplements 

,-�./ n ����(�/�) ��� 

 (µg/L) 

������ !"# 

 (µg/L) 

* 19 0.17±0.06 22.97±9.76 0.559±0.294 

+ 31 0.16±0.09 25.96±9.05 0.433±0.225 

t � �0.710 1.104 �1.709 

P � 0.481 0.275 0.094 
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