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Reproducibility in the Measurement of Retinal Mean Circulation
Time Using Fluorescein Video Angiography
and an Image Analysis System
Keiichi Shimizu
Department of Ophthalmology, Okayama University Medical School
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Abstract

Double determinations of retinal mean circulation time, using fluorescein video angiography and
an image analysis system, were carried out in all measureable retinal vascular areas of 10 normal eyes
at intervals of about 1 minute (Group 1), and on a different day (Group 2). No significant differences
were found between the 1st and 2nd measurement of retinal mean circulation time. Linear regression
function relating the 2nd to 1st measurement yielded the equation: y=0.93xX0.22, r=0.87, n=47.
(Group 1), y=0.91x+0.15, r=0.81, n=45. (Group 2). The averages of all the value derived from the
formula: {|x—y|/(x+y)}Xx100 was 6.4% (Group 1) and 11.2% (Group 2). From these results, this
system was considered to have a satisfactory reproducibility as a clinical tool measuring retinal
circulation. Flushing an injected dye bolus into the antecubital vein followed immediately by saline
injection and use of an inner fixation target were effective in improving the accuracy and re-
producibility of the measurement of retinal mean circulation time using this system. (Acta Soc
Ophthalmol Jpn 92 : 687—693, 1988)
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Fig. 1 Schematic drawing of injection method used for retinal circulation time
measurement by dye-dilution. A: normal saline, B: infusion set, C: 3-way
stopcocks, D : normal saline for flushing, E: 10% fluorescein Na, F : connecting

tube, G: 20G indwelling needle
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Fig. 2 Blockdiagram of the fluorescein video an-
giography subsystem. A: fundus camera, B:
inner fixation target, C: relay lens, D : low-light
TV camera, E: controller of TV camera, F:
videotimer, G: TV camera monitor, H:
videomonitor, [: VTR
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Fig. 3 Blockdiagram of the image analysis sub-
system. A: VTR, B: videomonitor, C: digital
time base corrector, D : decorder, E : input selec-
tor, F: image processor, G: image display, H:
controller of image processor, 1 : cursor control-
ler, J: floppy disk, K: controller display, L:
modem, M : host computer

Fig. 4 The processing screen of the image
analyser showing a fluorescein video angiogram
of a left eye 11.69 seconds after dye injection.
Analysed areas set on the temporal superior
retinal artery (A), and corresponding vein (B).
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F1g 5 Fluorescence densities of the nasal supe-
rior retinal artery (filled circles) and correspond
ing vein (open circles) with regression curves.
Time is shown in seconds after the dye injection.
The unit of density is arbitrary. Dashed vertical
lines indicate mean transit times of the dye from
the site of injection to the sites of measurement.
MCT means mean circulation time of a retinal
segment supplied by each vessels. Three paired
curves were obtained from same retinal vascular
segment of the same eye. Middle paired curves
were obtained 2 days after top paired curves.
Bottom paired curves were obtained about 1
minute after middle paired curves. Three paired
curves were consistent in shape, with little varia-
tions in MCT (Top: 3.18sec, Middle: 2.78sec,
Bottom : 3.07sec)
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Fig. 6 Double determinations of MCT of 47
retinal segments of 10 normal eyes. The interval
between the 1st and 2nd measurement was about
1 minute.
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Fig. 7 Double determinations of MCT of 45
retinal segments of 10 normal eyes. The 1st and
2nd measurement was performed another day.
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Fig. 8 Supposing that each pair of the MCT value
obtained by 1st and 2nd measurerment is x and y
seconds, the average of all the value derived from
the formula: | x—y | /(x+y) is thought to indi-
cate the amplitude of an error in measuring.
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