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Work ObjectivesWork Objectives

Developed 
I.I. Spectral Measurement ModuleSpectral Measurement Module
II.II.Spectral Analysis and ClassificationSpectral Analysis and Classification

PerformingPerforming

In vivoIn vivo Evaluation and AssessmentEvaluation and Assessment



Spectral Endoscopy SystemSpectral Endoscopy System
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I. Spectral Measurement ModuleI. Spectral Measurement Module
Measurement GeometryMeasurement Geometry

Tissue

Moving fiber detector

Reflectance 

Incident 
Beam

Schematic diagram of the spectroscopy module attached to the enoSchematic diagram of the spectroscopy module attached to the enodscopy imaging systemdscopy imaging system



II. Spectral AnalysisII. Spectral Analysis
Analytical ApproachAnalytical Approach

Unknown tissue

Statistical Analysis

Spectra
R(λ)

Spectra Theoretical Model
R(λ) TissueTissue Optical PropertiesOptical Properties

Inverse-Problem
Algorithm

CancerousCancerous--relatedrelated
Biochemical & MorphologicalBiochemical & Morphological

Tissue FeaturesTissue Features



II. Spectral AnalysisII. Spectral Analysis
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II. Spectral AnalysisII. Spectral Analysis
LDF analysis

Scatterplot of Model Output Values by Pathology
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In vivoIn vivo Evaluation and AssessmentEvaluation and Assessment
Clinical StudyClinical Study

219 lesions from 135 subjects (437 spectra)
Biopsy Data Ljubljana Medical Hospital Clinical Centre, Slovenia

BCCA, Vancouver, BC

Malignant 
Lesions

Benign 
Lesions

437

80

47

310

Number of 
Processed 
Spectra

219TOTAL

35CIS/
Cancer

29Dysplasia 
MILD/MODERATE

155Metaplasia,Hyperp
lasia, and Normal

Lesions with Processed 
Diffuse Reflectance 
Spectra

Diagnosis



Score Distribution by Pathology



Visual: Suspicious
Score: 0.37515 (positive) (Blood : 0.1486284  O2Sat: 0.776806) 

Pathology: small cell



Visual : Suspicious
Score: -1.328172292 (negative) (Blood: 0.0643615 O2Sat: 0.98)

Pathology: Dysplasia - Mild



Effect of Visual Diagnosis
ROC Curve for Spectroscopy Score

 Performance, Per Lesion
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Effective Performance of White Light/Fluoroscent Visual Classification With
 Addition of Spectroscopy - Per Lesion Analysis For Two Threshold Scores
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Diagnostic TableDiagnostic Table

2743Visually Suspicious Plus 
Spectroscopy Positive
(Threshold -0.62)

3086Visually Suspicious

35184Total Lesions

Positive Pathology 
(CIS/Cancer)

Negative Pathology
(Excess Biopsies)



CONCLUSIONS
We Developed Device and Method for 
Spectral Measurement and Analysis 
Integrated to Endoscopic Imaging
The System is Undergoing International In 
vivo Clinical Investigational Study 
Initial Results Show that the System can 
Improve the Specificity to Lung Cancer 
Detection Without Significant Loss in the 
Detection Sensitivity.




