
 

 

     首 页 |  期刊介绍  |  编委会  |  投稿指南  |  期刊订阅  |  联系我们  |  留言板 |  English

光学精密工程 2012, 20(6) 1188-1193  ISSN: 1004-924X CN: 22-1198/TH

本期目录 | 下期目录 | 过刊浏览 | 高级检索                                                            [打印本页]   [关闭] 

现代应用光学  

谱域光学相干层析成像量化技术及其在生物组织定量分析中的应用

张芹芹1, 吴晓静2, 朱思伟2, 高志3, 袁小聪1
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3. 克莱姆森大学 生物工程系,南罗来纳州 克莱姆森 29634

摘要： 研究了谱域光学相干层析(SDOCT)成像系统的量化技术,通过量化OCT图像来获得生物组织内部的信息特征对组织光学散射特性进行定

量分析。给出并讨论了单次散射模型,具有轴向点散射函数(PSF)的单次散射模型和多次散射模型,利用平均A-scan算法和非线性最小二乘法曲

线拟合,研究不同浓度IntralipidTM溶液的散射特性。实验显示,IntralipidTM溶液的散射系数与浓度在1%~10%间基本呈线性关系,验证了具
有PSF的单次散射模型比较适用于本文的谱域光学相干层析成像系统。利用该模型对小鼠的新鲜肝脏进行量化研究,得到小鼠新鲜肝脏在波长λ0
为1550 nm时的散射系数为8.9 mm-1。本文的研究为该项技术今后在临床医学上对各种疾病的诊断和治疗奠定了基础。
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Quantitative spectral domain optical coherence tomography and its application to quantitative analysis 
of biological tissues
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Abstract: The quantitative analysis of spectral domain optical coherence tomography was researched to acquiring 
interior information of biological tissues.The single-scattering model, confocal single-scattering model and multiple-
scattering model were presented and discussed. An average A-scan algorithm and a nonlinear curve-fitting method 
were employed to explore the scattering features of IntralipidTM. Experiments show that the relation of scattering 
coefficients and concentrations is linear in concentrations from 1% to 10% of IntralipidTM.Fourthermore,it confirm that 
the confocal single-scattering model is suitable to our spectral domain optical coherence tomography. In addition, the 
confocal model was used to study fresh rat liver with a scattering coefficient λ0 of 8.9 mm-1 at 1 550 nm. Obtained 
results demonstrate that the quantitative spectral domain optical coherence tomography can be used for clinical 
diagnosis of diseases in a great potential.

Keywords: optical coherence tomography   biological tissue   spectral domain   scattering model   quantitative 
analysis   

收稿日期 2011-12-27 修回日期 2012-03-01 网络版发布日期 2012-06-10 

基金项目: 

国家自然科学基金资助项目(No.61036013);天津市科学技术委员会基金资助项目(No.11JCZDJC15200) 

通讯作者: 袁小聪

作者简介: 

作者Email: 

参考文献：

[1] FABER D J, FREEK J. VAN DER MEER, MAURICE C.G. Aalders, quantitative measurement of attenuation coefficients of 
weakly scattering media using optical coherence tomography[J]. Optics Express, 2004,12(19):4353-4365.
[2] LIU ZH M,GUO ZH Y,ZHUANG ZH F,et al.. Quantitative optical coherence tomography of skin lesions induced by 
different ultraviolet B sources[J].Phys. Med. Biol. ,2010,55:61756185.
[3] SIMON S. GAO,ANPING XIA,TAO YUAN,et al.. Oghalai, quantitative imaging of cochlear soft tissues in wild-type and 
hearing-impaired transgenic mice by spectral domain optical coherence tomography[J]. Optics Express, 2011,19
(16):15415-15428.
[4] OLUYORI K A,TOMLINS P H,HAGI-PAVLI E,et al.. Bader and Farida fortune, quantitative analysis of optical coherence 
tomography and histopathology images of normal and dysplastic oral mucosal tissues[J]. Lasers Med. Sci., 
2011.DOI10.1007/s1010301109751.
[5] YANG Y,WANG T H,BISWAL N C,et al.. Optical scattering coeffcient estimated by optical coherence tomography 
correlates with collagen content in ovarian tissue[J]. Journal of Biomedical Optics, 2011,16(9):0905041-3.
[6] 李刚,郑羽,林凌,等. 在多层介质中的频域OCT蒙特卡罗仿真[J]. 光学 精密工程, 2008,16(7):1285-1294. LI G, ZHENG Y, LIN L,et 
al.. Monte Carlo simulation of Fourier-domain OCT in multi-layered media[J]. Opt. Precision Eng., 2008,16(7):1285-1294.
(in Chinese)
[7] LEE P,GAO W,ZHANG X. Performance of single-scattering model versus multiple-scattering model in the 
determination of optical properties of biological tissue with optical coherence tomography[J]. Appl.Opt., 2010,49:3538-
3544.
[8] FABER D J,van der MEER F J. Quantitative measurement of attenuation coeffcients of weekly scattering media using 
optical coherence tomography[J]. Opt. Express, 2004,12:4353-4365.



[9] LEVITZ D,THRANE L,FROSZ M,et al.. Determination of optical scattering properties of highly-scattering media in 
optical coherence tomography images[J]. Opt. Express, 2004,12:249259.
[10] 彭诚,张芹芹,袁小聪,等. 谱域OCT成像系统在口腔组织检测中的应用[J]. 光学 精密工程,2011,19(8):1931-1936. PENG CH, ZHANG 
Q Q, YUAN X C, et al.. Application of spectral domain optical coherence tomography to oral cavity tissue test[J]. Opt. 
Precision Eng., 2011,19(8):1931-1936.(in Chinese)
[11] XI P,MEI K, BRAEULER T,et al.. Evaluation of spectrometric parameters in spectral-domain optical coherence 
tomography[J]. Applied Optics, 2011,50(3):366-372.
[12] VAN LEEUWEN T G,FABER D J,AALDERS M C, et al.. Measurement of the axial point spread function in scattering 
media using single-mode fiber-based optical coherence tomography[J]. Quantum Electron., 2003, 9:227-233.
[13] THRANE L,YURA H T,ANDERSEN P E. Analysis of optical coherence tomography systems based on the extended 
Huygens-Fresnel principle[J]. J. Opt. Soc. Am. A, 2000,17:484-490.
[14] PARSA P,JACQUES S L,NISHIOKA N S. Optical properties of rat liver between 350 and 2 200 nm[J]. Appl. Opt., 
1989,28:2325-2330.
本刊中的类似文章

1．刘书田 胡瑞 周平 董志刚 康仁科.基于筋板式基结构的大口径空间反射镜构型设计的拓扑优化方法[J]. 光学精密工程, 2013,21(7): 
1803-1810

2．张媛媛, 敬畏, 程云涛, 胡桂涛, 方敬忠.Φ510 mm SiC超轻量化反射镜的设计与有限元分析[J]. 光学精密工程, 2012,(8): 1718-1724

3．王志斌, 史国华, 何益, 丁志华, 张雨东.光学相干层析技术在光学表面间距测量中的应用[J]. 光学精密工程, 2012,20(7): 1469-1474

4．吴小霞, 王鸣浩, 明名, 王富国.大口径SiC轻量化主镜热变形的定标[J]. 光学精密工程, 2012,20(6): 1243-1249

5．杨晓, 杨学友, 叶声华.低码率下任意形状感兴趣区域编码[J]. 光学精密工程, 2012,20(4): 896-905

6．范磊, 张景旭, 吴小霞, 王富国, 陈夫林, 杨洪波.大口径轻量化主镜边缘侧向支撑的优化设计[J]. 光学精密工程, 2012,20(10): 2207-
2213

7．彭诚, 张芹芹, 吴晓静, 朱思伟, 高志, 袁小聪.谱域OCT成像系统在口腔组织检测中的应用[J]. 光学精密工程, 2011,19(8): 1931-1936

8．范赐恩, 吴敏渊, 张立国, 邓德祥, 曹庆源.12位图像数据的压扩变换显示[J]. 光学精密工程, 2011,19(6): 1421-1428

9．李志来, 徐宏.长条形空间反射镜及其支撑结构设计[J]. 光学精密工程, 2011,19(5): 1039-1047

10．徐勇,徐智勇,张启衡,赵汝进.适于硬件实现的低复杂度图像压缩[J]. 光学精密工程, 2009,17(9): 2262-2268

11．耿文豹翟林培.振动对光学成像系统传递函数影响的分析[J]. 光学精密工程, 2009,17(2): 314-320

12．曲兴华, 宫辉, 贾果欣.数码相机的彩色图像预处理过程[J]. 光学精密工程, 2009,17(1): 207-212

13．王富国, 杨洪波, 赵文兴, 杨飞.1.2 m SiC主镜轻量化设计与分析[J]. 光学精密工程, 2009,17(1): 85-91

14．宋立强, 杨世模, 陈志远.空间太阳望远镜中的轻量化铍镜研究[J]. 光学精密工程, 2009,17(1): 58-64

15．郭疆.大口径空间遥感相机主反射镜支撑设计[J]. 光学精密工程, 2008,16(9): 1642-1647

Copyright by 光学精密工程


