Table 1. Comparative characteristics of optical coherence tomography application in laryngology
	First Author, Reference
	Year
	Clinical Objective
	Number of Patients
	Information Obtained via OCT
	OCT System Parameters

	A.M. Sergeev [26]
	1997
	Feasibility of OCT for assessing hollow organ mucosa in normal and pathological states
	15 (larynx studied in 4)
	Normal mucosa shows a layered structure with clear stratification; tumor pathology appears unstructured. Potential of OCT for early tumor diagnosis and precise excisional biopsy guidance
	TD-OCT; 2 mm probe integrated into endoscope biopsy channel; resolution 10–15 µm; imaging depth 1.5–2 mm

	F.I. Feldchtein [27]
	1998
	Study of hollow organ mucosa microstructure in norm and pathology; correlation with morphometry
	124 (larynx studied in 15)
	Endoscopic OCT effectively visualizes organs covered by epithelium separated from underlying stroma by a smooth basement membrane (e.g., bladder, larynx, cervix). Capabilities and limitations regarding diagnostic value were defined. First demonstration of laparoscopic OCT efficacy
	TD-OCT; 2 mm probe integrated into endoscope biopsy channel and rigid laparoscope; resolution 10–15 µm; imaging depth 1.5–2 mm

	A. Shakhov [23]
	1999
	Differential diagnosis of tumorous, tumor-like, and inflammatory laryngeal pathology; tumor border definition
	> 40
	OCT signs of vocal fold nodules/cysts, malignant tumor changes, tumor/normal tissue borders, and radiation mucositis were identified. Correlation with histology
	TD-OCT; 2 mm probe inserted via laryngoscope; resolution 10–15 µm; imaging depth 1.5–2 mm

	A.V. Shakhov [28]
	2001
	Intraoperative monitoring of laser surgery for laryngeal cancer
	26
	Monitoring microstructural changes in collateral tissues during laser exposure enables control of laser parameters
	TD-OCT; 2 mm probe inserted via laryngoscope; resolution 10–15 µm; imaging depth 1.5–2 mm

	В.Е. Bouma [29]
	2002
	Overview of OCT capabilities in clinical medicine
	> 100
	Detailed description of differential diagnostic signs for tumorous, tumor-like, and chronic inflammatory laryngeal pathology. Proven diagnostic value of OCT in detecting severe dysplasia/carcinoma in situ
	TD-OCT; 2 mm probe inserted via laryngoscope or endoscope biopsy channel; resolution 10–15 µm; imaging depth 1.5–2 mm

	W.B. Armstrong [30]
	2006
	Study of laryngeal mucosa microstructure changes in cancer
	22
	Disruption of basement membrane in laryngeal cancer; transition zones at tumor border. Limitation of OCT application in exophytic lesions
	TD-OCT; 2 mm probe inserted via laryngoscope with visual control or with microscope; resolution 10 µm; imaging depth 1.6 mm

	M. Kraft [31]
	2008
	Evaluation of OCT microlaryngoscopy efficacy in determining dysplasia grade and invasion depth
	193
	Epithelial thickness measurement by OCT allows determination of dysplasia grade. Limitation of OCT in pronounced hyperkeratosis
	TD-OCT; 2 mm probe inserted via laryngoscope with visual control or with microscope; resolution 10–15 µm; imaging depth 1.5–2 mm

	J.M. Ridgway [32]
	2008
	Visualization of neonatal airways
	12
	Superficial epithelium, underlying lamina propria, and basement membrane in larynx and trachea were visualized. OCT signal changes detected post-intubation
	TD-OCT; 2 mm probe inside endotracheal tube; custom flexible/rigid OCT probes designed considering anatomy and tube specifics; resolution ~7 µm; imaging depth up to 1.6 mm

	B. Wong [33]
	2009
	Study of laryngeal mucosa microstructure in norm and benign pathology
	82
	Microstructural features (blood vessels, gland ducts, fluid accumulation, epithelium type) were described. Epithelial thickness in different laryngeal zones was measured and mean values calculated
	TD-OCT; 2 mm probe inserted via laryngoscope or endoscope biopsy channel; resolution 15 µm; imaging depth up to 2 mm

	L. Yu [34]
	2009
	Feasibility of OCT examination of the larynx during indirect laryngoscopy in awake patients
	N/A
	Clear OCT images of the larynx were obtained without motion artifacts
	SD-OCT; probe combined with endoscope (separate optical channels); manual focusing

	T. Just [35]
	2010
	Comparison of OCT images of benign and dysplastic laryngeal lesions with histology
	61
	OCT criteria for benign and dysplastic processes, including basement membrane assessment. Improved biopsy precision
	Two modifications: 1) TD-OCT, 3 mm probe integrated into endoscope, resolution 15 µm, imaging depth up to 2.5 mm; 2) SD-OCT, 3 mm probe integrated into microscope, resolution 12 µm, imaging depth 1–2 mm

	T. Just [36]
	2011
	Improving visualization of the basement membrane and image quality of laryngeal mucosa
	N/A
	PS-OCT improves visualization of the basement membrane, especially in healthy mucosa. Breach of basement membrane integrity indicates tumor invasion into the lamina propria. Confocal endoscopy visualizes epithelium but not the basement membrane. Combining OCT with PS-OCT and confocal endoscopy increases diagnostic accuracy
	Two modifications: 1) TD-OCT, 3 mm probe integrated into endoscope, resolution 15 µm, imaging depth up to 2.5 mm; 2) SD-OCT with PS-OCT, 3 mm probe integrated into microscope, resolution 12 µm, imaging depth 1–2 mm, combined with confocal endoscopy

	J.A. Burns [37]
	2011
	Improving differential diagnosis of malignant and benign laryngeal lesions using PS-OCT
	23
	Clearer definition of tumor borders and invasion depth; differentiation of healthy tissue from scar
	Two TD-OCT modifications (standard and PS), 2 mm probe; resolution 15 µm; imaging depth up to 2 mm

	G.K. Sharma [38]
	2015
	Visualization of microstructural and wall thickness changes in neonatal airways post-intubation
	72
	Correlation between intubation duration and changes in airway wall thickness/microstructure. Tissue detection may predict laryngeal stenosis risk
	SD-OCT with long-focus transducer; 0.7 mm probe with circumferential rotation inside endotracheal tube; resolution 10 µm; imaging depth up to 1.6 mm

	V. Volgger [39]
	2015
	Visualization of the subglottic space in intubated children
	46
	Assessed layered microanatomy of laryngeal mucosa and performed 3D-OCT reconstruction of the subglottic space to predict post-intubation stenosis risk
	SD-OCT with long-focus transducer; 0.7 and 1.2 mm probes with circumferential rotation inside endotracheal tube; resolution 10 µm; imaging depth 1.5–2 mm

	S. Donner [40]
	2015
	Feasibility of OCT examination of the larynx during indirect laryngoscopy in awake patients with assessment of vocal fold vibratory function
	7 volunteers
	Clear OCT images of the larynx without motion artifacts, obtained during phonation
	SD-OCT; probe integrated into rigid endolarynscope (single optical channel); autofocus

	J.A. Garcia [41]
	2016
	Development of an algorithm for assessing vocal fold maturity
	10
	Relative OCT signal attenuation coefficients at different points of the vocal folds in patients of various ages were obtained
	TD-OCT; 3.7 mm probe; resolution 12 µm; imaging depth up to 2 mm

	Z. Xin [42]
	2021
	Non-invasive assessment of laryngeal tumor invasion depth ex vivo
	12 larynges
	Decrease in birefringence depending on tumor stage; correlation with histology
	PS-OCT; resolution 8.1 µm; imaging depth up to 2 mm

	X. Li [43]
	2025
	Intraoperative differential diagnosis of laryngeal leukoplakia and cancer
	12
	Numerical characteristics of leukoplakia features were obtained
	SD-OCT; 3 mm probe; axial resolution 16.24 µm; imaging depth 2.12 ± 0.43 mm


N/A, data is not available; OCT, optical coherence tomography; PS-OCT, polarization-sensitive OCT; SD-OCT, spectral-domain OCT; TD-OCT, time-domain OCT

Table 2. Comparative characteristics of optical coherence tomography application in otology
	First Author, Reference
	Year
	Clinical Objective
	Number of Patients/Specimens
	Information Obtained via OCT
	OCT System Parameters

	C. Pitris [44]
	2001
	Investigation of middle ear tissue and ossicle microstructure ex vivo
	Ex vivo specimen
	Demonstrated feasibility of visualizing middle ear structures
	TD-OCT, 1300 nm, fiber optic probe; resolution 15 µm; imaging depth 2–3 mm

	T. Just [45]
	2009
	Characterization of the oval window niche
	5 ex vivo, 8 in vivo
	Diagnosis of otosclerosis, tympanosclerosis; monitoring of tympanoplasty results
	TD-OCT, 840 nm; resolution 24 µm

	H.R. Djalilian [46]
	2010
	Diagnosis of cholesteatoma
	10
	Visualization of cholesteatoma; determination of boundaries between cholesteatoma and surrounding tissues
	TD-OCT, 1300 nm; fiber optic probe, diameter 2.7 mm; resolution 10–20 µm; imaging depth 1.5 mm

	C.T. Nguyen [47]
	2012
	Detection of biofilms in the middle ear in chronic otitis media
	20 (4 healthy, 16 patients)
	Demonstrated presence of biofilms in the middle ear of patients with chronic otitis media and their absence in healthy individuals
	TD-OCT, 830 nm; resolution 3 µm

	N.H. Cho [48]
	2015
	Diagnosis and differential diagnosis of otitis media
	45 (6 healthy, 39 patients)
	Defined morphological features of the tympanic membrane (TM) in normal and pathological states. Demonstrated feasibility of OCT visualization of TM perforation
	SD-OCT, 870 nm; resolution 6 µm

	G.L. Monroy [49]
	2015
	Differential diagnosis of otitis media
	34
	TM thickness was determined, and the presence of biofilms/middle ear effusion was assessed
	TD-OCT, 830 nm; resolution 4 µm

	Z. Hubler [50]
	2015
	Diagnosis and differential diagnosis of otitis media
	N/A
	TM thickness was determined via OCT image segmentation; biofilms/effusion behind the TM were detected
	SD-OCT, 860 nm; resolution 2.4 µm

	E. Guder [51]
	2015
	Diagnosis of chronic myringitis
	36
	TM thickness was determined, morphological changes were detected; differences in TM thickness were shown between normal, myringitis, atrophy, and myringosclerosis
	OCT camera integrated with surgical microscope; resolution 7.5 µm; imaging depth 5–30 mm

	P. Pande [52]
	2016
	Comprehensive characterization of the tympanic membrane
	6
	Spatial distribution of TM thickness was determined; in vivo reconstruction of TM surface topography was performed
	SD-OCT, 940 nm; resolution 2.4 µm

	G.L. Monroy [53]
	2017
	Monitoring results of surgical treatment for chronic otitis media
	25
	Visualization of TM structures and biofilms; assessment of surgical outcomes
	SD-OCT, 860 nm; resolution 2.4 µm

	G.L. Monroy [54]
	2017
	Diagnosis and differential diagnosis of otitis media
	2
	TM thickness was determined, biofilms in the middle ear were detected, and effusion viscosity index was determined
	SD-OCT, 860 nm; resolution 2.4 µm

	G.L. Monroy [55]
	2018
	Diagnosis and differential diagnosis of otitis
	38
	Direct analysis of bacterial aggregates and biofilms adherent to the TM
	SD-OCT; resolution 2.4 µm; imaging depth 3 mm

	K. Park [56]
	2018
	Assessment of TM structure in various conditions
	120
	Evaluation of perforation edges, degree of TM retraction, healing process after tympanoplasty
	SD-OCT; resolution 15 µm; imaging depth up to 2 mm

	G.L. Monroy [57]
	2019
	Diagnosis and differential diagnosis of otitis media
	58
	Automated differentiation between normal, biofilm presence, and effusion
	SD-OCT, 860 nm; resolution 2.4 µm

	D. MacDougall [58]
	2019
	Diagnosis of hearing disorders
	55
	Assessment of TM vibrations in normal and otosclerotic ears
	SD-OCT, Doppler-modification integrated with a microscope

	W. Kim [59]
	2019
	Assessment of middle/inner ear structures; functional assessment of auditory chain mobility
	2
	Images of middle ear structures were obtained; vibrational sensitivity was assessed
	SD-OCT integrated with a microscope; resolution 10 µm

	D. Preciado [60]
	2020
	Diagnosis and differential diagnosis of otitis media with effusion (OME)
	70
	Presence and characteristics of effusion behind the TM
	SD-OCT, 860 nm; resolution 2.4 µm

	A. Novozhilov [61]
	2020
	Diagnosis and differential diagnosis of OME
	24
	Presence and type of effusion (liquid/viscous) in middle ear spaces
	SD-OCT; imaging depth 15–25 mm

	T. Abubakirov [62]
	2021
	Diagnosis of paraganglioma
	1
	Visualization of paraganglioma
	SD-OCT; imaging depth 15–25 mm

	J. Wang [63]
	2022
	Visualization of cochlear implant
	1
	Visualization of the electrode and its features
	Custom developed SD-OCT system for the middle ear with a swept source, wavelength 1550 nm

	D.W. Pan [64]
	2025
	Assessment of the tympanic membrane and tympanic cavity contents
	20
	TM, ossicles, chorda tympani, promontory were visualized. Tympanic cavity masses were detected; precise assessment of vascularization degree was performed
	SD-OCT and OCT angiography; probe combined with a video camera; resolution ~30 µm


N/A, data is not available; OCT, optical coherence tomography; SD-OCT, spectral-domain OCT; TD-OCT, time-domain OCT

Table 3. Comparative characteristics of optical coherence tomography application in rhinology
	First Author, Reference
	Year
	Clinical Objective
	Number of Patients/Specimens
	Information Obtained via OCT
	OCT System Parameters

	U. Mahmood [65]
	2006
	Assessment of nasal mucosa microstructure in normal conditions and after long-term decongestant use
	44
	OCT images of epithelium, lamina propria, bony-cartilaginous framework, blood vessels, and gland ducts were obtained; morphometry was performed; morphological mucosal changes due to long-term decongestant use were identified
	SD-OCT, wavelength 1.3 µm; probe integrated into endoscope; resolution 8–10 µm; imaging depth 1.5–2 mm

	J. Jing [66]
	2012
	Acquisition of structural and anatomical data of the upper airways
	5
	OCT images of upper airway structures were correlated with endoscopic video for subsequent 3D reconstruction
	SD-OCT with long-focus transducer; non-contact imaging, circumferential scanning; 1 mm probe attached to endoscope; resolution 10 µm; imaging depth up to 1.5–2 mm

	L. Tóth [67]
	2013
	Detection of biofilms in patients with chronic polypous rhinosinusitis
	27
	Biofilm layer, respiratory epithelium, and subepithelial layer were visualized with OCT; a correlation with histopathology data was found
	SD-OCT; resolution 10–20 µm; imaging depth up to 2 mm

	U. Oltmanns [68]
	2016
	Assessment of nasal mucosa microstructure in patients with cystic fibrosis
	25
	Nasal mucosal microstructures in healthy individuals and cystic fibrosis patients were visualized and differences were described. Mucosal changes during antibiotic treatment were identified
	SD-OCT; resolution 15 µm; imaging depth 1.4 mm; 2.5 mm probe

	H. Schulz-Hildebrandt [69]
	2018
	Assessment of inferior turbinate epithelium in normal state and in chronic rhinitis
	Several ex vivo, 1 in vivo
	Cellular structure of inferior turbinate epithelium and ciliary motion were visualized; mucociliary transport velocity was determined
	Micro-OCT; 2.75 mm probe; resolution 1.25 µm

	T. Ueda [70]
	2019
	Assessment of olfactory epithelium status ex vivo
	48 mice
	Microstructural features of olfactory and respiratory epithelium were described; epithelial thickness was measured. Correlation with histology was shown
	SD-OCT; resolution 9 µm; imaging depth 1.5–2 mm.

	M.A. Shakhova [71]
	2019
	Differential diagnosis of various forms of chronic rhinitis
	51
	OCT signs characteristic of different forms of chronic rhinitis were described
	SD-OCT; resolution 15 µm; depth 1.4 mm; 2.4 mm probe

	H.M. Leung [72]
	2019
	Assessment of upper airway epithelium status in cystic fibrosis
	20
	Reduced mucociliary transport velocity, depleted periciliary layer, ciliary loss
	Micro-OCT; 2.4 mm probe; resolution 1.3 µm

	N. Soloviev [73]
	2020
	Improving objectivity of OCT diagnostics
	78
	Results of comparative analysis of several machine learning methods were presented. Methods with advantages were highlighted
	SD-OCT; resolution 15 µm; depth 1.4 mm; 2.4 mm probe

	A.A. Hakimi [74]
	2021
	Dynamic assessment of internal nasal valve (INV) changes
	8
	INV cross-sectional area was measured via OCT, correlated with intraluminal pressure, and a correlation was identified
	SD-OCT with long-focus transducer; non-contact imaging, spiral scanning; 1 mm probe attached to endoscope; resolution 13 µm; imaging depth up to 1.5–2 mm

	C.M. Waters [75]
	2022
	Assessment of INV status under different surgical scenarios ex vivo
	4 post-mortem specimens
	OCT data were comparable to CT images for obtaining information for hydrodynamic computational analysis
	SD-OCT with long-focus transducer; non-contact imaging; resolution 10 µm; imaging depth up to 1.6 mm

	T.T. Pham [76]
	2022
	Visualization and assessment of olfactory epithelium, olfactory cleft, and cribriform plate ex vivo with 3D reconstruction
	4 rabbits
	OCT images of olfactory epithelium, lamina propria, cribriform plate were obtained; morphometry was performed. OCT images correlated with histology. OCT criteria for epithelial damage and regeneration were described
	SD-OCT, 2 modifications (wavelengths 1.3 and 1.7 µm); probe integrated into microscope; resolution 8 µm; imaging depth 1.5–2 mm

	K. Vijaykumar [77]
	2023
	Assessment of upper airway epithelium status during viral infection (COVID-19)
	13
	A significant reduction in functional cilia count, decreased ciliary beat frequency, and abnormal ciliary activity were found
	Micro-OCT; probe 2.3 mm; resolution 1.1 µm


CT, computed tomography; OCT, optical coherence tomography; SD-OCT, spectral-domain OCT

