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Fig. 1 Photograph of right carotid artery
Large arrow: sampling site for this study

CCA: common carotid artery
ECA: external carotid artery
ICA: internal carotid artery
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Fig. 2 Schematic explanation of the quantitative measuring method of the elastic fiber in this study
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Fig. 3 Microscopic photograph of the
arterial wall in the common
carotid artery (elastica van
Gieson stain modified by Maeda,
magnification X 5)

E: tunica externa
I : tunica intima
M: tunica media
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MELA %24 ¥y bH T —WRIEH L 725E,
g 0.30 (4 Ai fiPH 0.27 ~ 0.33), FI4ME = SD
12030+ 001 THY, 7L— A4 — )VE{§IZHEH
L7236, HUfiix 025 (446 #ipH 022 ~ 0.27),
S £ SD 12 025 £ 001 TdH o7z (Table 1).
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Fig. 4 Demonstration of the threshold technique
a: Light microscopic image of EVG stained media of artery photographed by
WRAYCAM NF1000 camera.
b: Photograph of grayscale image of the same area as Fig. 4a.
c: Photograph of threshold image where the black areas are the pixels that were
counted as elastic fiber.
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Table 1 The area ratio of black pixels counted as elastic fiber in each threshold images

24-bit Color Image

Grayscale image

Median Range Mean = SD Median Range Mean = SD
Processing A (n = 30) 0.30 0.27-0.33 0.30=0.02 0.25 0.22-0.27 0.25+0.01
Processing B (n = 30) 0.18 0.11-0.31 0.19=0.06 0.25 0.13-044 0.25=0.08
Processing C (n = 30) 0.26 0.11-057 0.30£0.13 042 0.15-0.65 041£0.11

Area ratio of elastic fiber in tunica media of arterial wall was calculated 30 times each, after three different
image processing, A, B, and C were applied to 24bit color and grayscale images.

0.89 Image Processing A Image Processing B Image Processing C
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Image types (n=30 each)

Fig. 5 Graphic representation of the elastic fiber ratio
Area ratio of elastic fiber in tunica media of arterial wall was calculated 30
times each, after three different image processing, A, B, and C were applied

to 24bit color and grayscale images.
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MICROSCOPIC QUANTIFICATION OF ELASTIC FIBER IN TUNICA MEDIA
OF THE HUMAN ARTERY USING PHOTOSHOP

Yu KATO, Tohru MI1zUTANI, Kazuki [1ZUKA,
Minako KUBO and Yu SAKAMOTO

Department of Neurosurgery, Showa University School of Medicine

Naruhito OTSUKA, Hiromitsu EZURE and Yuriko INOUE

Department of Anatomy, Showa University School of Medicine

Abstract —— Some researchers have reported the amount of elastic fiber in the tunica media of arte-
rial wall according to the actual number of fibers counted on the microscopic field. However, no study
has measured the precise quantity of elastic fibers using general equipment. The purpose of this study
was to establish a method for measuring the quantity of elastic fibers in the arterial wall by using a sim-
ple technique employing affordable consumer software. The common carotid artery was cut into 5 um
thick cross sections and stained using the Elastica van Gieson method, as modified by Maeda. Image
was taken with a digital camera connected to a computer; 24-Bit color and 8-Bit grayscale images were
created and three different image processing methods were applied. The pixels containing elastic fiber
were identified and measured using Photoshop. The area fractions were determined by counting the
positive and total pixels (threshold). Among the three different processes applied, the variance and stan-
dard deviation of the elastic fiber ratio was extremely small; it was thought to be the optimum when the
desired threshold image was selected by moving the threshold arbitrarily with the reference of the
original image to extract only the elastic fibers. We have developed a method for quantifying the area
fraction of elastic fibers in the tunica media of the arterial wall. This method provides a research tool for
studies in the distribution of elastic fibers in specific locations of the carotid artery.

Key words: carotid artery, tunica media, elastic fiber, image processing, Adobe Photoshop®
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