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Abstract

Endoscopic optical coherence tomography (OCT) is an important branch of OCT. Endoscopic OCT has

become a hot research topic in both endoscopic medicine and OCT fields because of its high-resolution cross sectional

imaging capability reaching micron level in a non-contact way. First,

design, size, resolution,

reviewed. Second,

the principle, configuration, classification,

imaging speed, merits and demerits and applied occasions of endoscopic OCT are

the concepts of specificity and sensitivity in medical field are briefly introduced. Third, the

clinical applications and experimental judgement of endoscopic OCT are discussed for the clinical diagnosis in the

cardiovascular system, esophagus, stomach

development of endoscopic OCT is briefly discussed.
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endoscopic OCT probe
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Fig. 14 OCT images of left circumflex coronary artery™ .
(a) Angiography of the left circumflex coronary artery;
(b) two-dimensional NIRAF map; (c) cross-sectional
OCT-NIRAF image; (d) magnified portion showing elevated
NIRAF colocalized with stent struts overlying an
OCT-delineated fibroatheroma; (e) cross-sectional image

from the distal portion of the stent that is negative for NIRAF
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Fig. 15 OFDI images of the distal esophagus™®™ .

(a) Three-dimensional renderings of the distal esophagus;
(b) transverse cross-sectional image;

(¢) longitudinal cross-sectional image

(arrows designating residual motion artifacts)
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Fig. 16 (a) OCT and (b) histological patterns of normal villous morphology!®*

M < epithelium

dense
connective
tissue
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Fig. 17 OCT images of biliary epithelium

. (a) OCT image of extrahepatic biliary epithelium obtained in vivo ;

(b) magnified OCT image demonstrating different layers, black arrows denote peribiliary glands
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Fig. 18 OCT images of bronchus® . (a) OCT image of normal bronchus; (b) histological finding

(A shows the mucosal and submucosal layers, B shows the smooth muscle layer, C shows the cartilage.

A gap can be seen between the submucosa (A) and smooth muscle layer (B), epithelium, mucosa,

and cartilage are clearly differentiated, as well as a number of glandular tissues

and micro vessels by both OCT and histology)

(b) ”
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Fig. 19 OCT image of bladder™™ . (a) OCT image of normal bladder wall (U, urothelium; LP, lamina propria; MP,

muscularis layer); (b) OCT probe placed on the bladder wall, as seen during cystoscopy
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Fig. 20 Images of ureter”™ . (a)(b) Cross-sectional OCT images and histological images of proximal ureter
(white asterisks denote interruption of thin dark line (white pound sign), suggesting invasive tumor, and corresponding
histology revealed T3G3 urothelial carcinoma denoted by black arrow); (¢) 3D OCT image of ureter

2 BRI R LT

Table 2 Clinical applications of endoscopic probe

Observation ] Pre-imaging Judging Sensitivity &
Scanning way ) ) o References
object preparation tissues specificity
Cardiovascular Helical Insert into artery Coronary
) ) ) ) None Refs. [58-59]
system scanning with saline flushing wall
Rotary Insert into Squamous Refs. [34, 43,
Esophagus ) ) 94% and 69 %
scanning esophagus directly mucosa 46, 60]
Stomach and Helical Intestinal
. . ) Unknown . 82% and 100 % Refs. [61-63]
small intestine scanning villi
= Helical Auxiliary of » ]
Biliary ] Biliary stricture None Refs. [64-65]
Scanning ERCP
Pulmonary Helical Coordinate with Dysplasia and
) i None Ref. [66]
tract Scanning bronchoscope carcinoma in situ
Forward- Coordinate with Microstructural
Bladder o . =90% Refs. [67-68]
Viewing cytoscope in collagen
Cervix and Forward- Submucosal myoma and
o Unknown ] None Ref. [69]
uterus Viewing glandular fibrous polyps
Forward- Coordinate with Superficial 86.7% and
Ureters o ) Ref. [70]
Viewing ureterorenoscope tissues 78.6%

T=AT00 .
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