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Reliability of Computerized Measurement of Laryngeal Erythema

Byoung-Jae Moon, MD, Soon Yuhl Nam, MD, Sang Yoon Kim, MD and Seung-Ho Chei, MD
Department of Otolaryngology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Background and Objectives : While considerable progress has been made in enhancing the quality of laryngoscopy and image
processing, the evaluation of laryngeal erythema is still based on the clinician’s judgement. The purpose of this study is to quan-
titatively measure the degree of erythema and to examine the relationship with clinical grading.

Materials and Methods : Color images of larynx from 100 subjects were captured from video-documented examinations of
laryngoscopy. The amount of erythema within the digitized larynx image was quantified using the software developed and was
compared with a grading system (0 to 3 scale) based on visual inspection by 4 experienced clinicians. The results were compared

by deriving Kappa, Kendall and Spearman statistic.

Results : There was high intra-observer (R=0.402—0.755) and inter-observer correlation (R=0.789) . Among parameters, the
red composite value had most remarkable agreement with clinical grading (R=0.827).

Conclusion : The results suggest that the computer based analysis of laryngeal erythema can provide guantitative data on degree
of erythema and the basis for further development of an expert system.

KEY WORDS : Laryngeal erythema - Color analysis.
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Table 1. Numerical parameters calculated from RGB values for
the computerized measurement of the laryngeal erythema

Function
R/(R+G+B)
(2R-G—-B)/2(R+G+B)
0.30R+059G+0.118

Numerical parameters

Relative redness
Red composite value
Brightness

Swtucted

Fig. 1. After the manual selection of the area of interest, numeri-
cal parameters are calculated at each pixel and averaged for
the selected areq.
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Table 2. Intra-observer and inter-observer reproducibility of the
subjective assessment of the laryngeal erythema

Arytenoid

True vocal cord

Coefficient* p-value Coefficient* p-value
Intra-observer
Observer 1 0.544 <0.05 0.562 <0.05
Observer 2 0.755 <0.05 0.388 <0.05
Observer 3 0.463 <0.05 0.462 <0.05
Observer 4 0.402 <0.05 0.353 <0.05
Inter-observer 0.789 <0.01 0.690 <0.01

* : Kappa coefficient for intra-observer analysis and Kedall coe-
fficient for inter-observer analysis
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Table 3. Correlation between the subjective assessment and the
computerized measurement of the laryngeal erythema
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Fig. 2. Comparison of the true vocal cord and the arytenoid area. The relative redness(RR) and the red composite value (RCV) in
the true vocal cord(A) are more proportional fo the subjective grade than in the arytenoid (B) .
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