
Accepted Manuscript

Title: All-optical dual photoacoustic and optical coherence
tomography intravascular probe

Authors: Sunish J. Mathews, Callum Little, Christopher D.
Loder, Roby D. Rakhit, Wenfeng Xia, Edward Z. Zhang, Paul
C. Beard, Malcolm C. Finlay, Adrien E. Desjardins

PII: S2213-5979(18)30020-X
DOI: https://doi.org/10.1016/j.pacs.2018.07.002
Reference: PACS 101

To appear in:

Received date: 8-6-2018
Revised date: 16-7-2018
Accepted date: 17-7-2018

Please cite this article as: Mathews SJ, Little C, Loder CD, Rakhit RD, Xia W,
Zhang EZ, Beard PC, Finlay MC, Desjardins AE, All-optical dual photoacoustic
and optical coherence tomography intravascular probe, Photoacoustics (2018),
https://doi.org/10.1016/j.pacs.2018.07.002

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.pacs.2018.07.002
https://doi.org/10.1016/j.pacs.2018.07.002


1 
 

All-optical dual photoacoustic and optical coherence tomography intravascular probe 

 

Sunish J. Mathewsa,b,*, Callum Littleb,c, Christopher D. Loderc, Roby D. Rakhitc, Wenfeng Xiaa,b, Edward 

Z. Zhanga, Paul C. Beard,a,b, Malcolm C. Finlaya,d, Adrien E. Desjardinsa,b 

 

aDepartment of Medical Physics and Biomedical Engineering, University College London, UK 

bWellcome/EPSRC Centre for Interventional and Surgical Sciences, University College London, UK 

cDepartment of Cardiology, Royal Free Hospital, London, UK 

dSt. Bartholomew’s Hospital, West Smithfield, London, UK 

 

*Corresponding author: sunish.mathews@ucl.ac.uk 

 

Abstract: 

Intravascular imaging in percutaneous coronary interventions can be an invaluable tool in the 

treatment of coronary artery disease. It is of significant interest to provide molecular imaging contrast 

that is complementary to structural contrast provided by optical coherence tomography (OCT) and 

intravascular ultrasound imaging (IVUS). In this study, we developed a dual-modality intravascular 

imaging probe comprising a commercial OCT catheter and a high sensitivity fiber optic ultrasound 

sensor, to provide both photoacoustic (PA) and OCT imaging. With PA imaging, the lateral resolution 

varied from 18 µm to 40 µm; the axial resolution was consistently in the vicinity of 45 µm.  We 

demonstrated the clinical potential of the probe with 2-D circumferential PA and OCT imaging, and 

with multispectral PA imaging. 
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