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Table 1. Comparison of Doppler Ultrasonographic Parameters
Measured in Affected and Unaffected Central Retinal Artery

Affected (n=65)

Unaffected (n=65) p-value

PSV 4.63+3.27 10.89+1.61 <0.001
EDV 1.59+1.01 2.93+0.74 <0.001
CRA RI 0.50+0.34 0.73+0.04 <0.001
MV 2.56+1.56 4.72+2.22 <0.001
PI 1.04+0.91 1.44+0.15 <0.001
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Table 2. Comparison of Doppler Ultrasonographic Parameters
Measured in Affected and Healthy Central Retinal Artery

Affected (n=65) Control (n=65) p-value

Age 60 +8.87 61+10.96 >0.001

Sex (M:F) 45:20 48:17 >0.001

CRA PSV 4.63+3.27 10.85+1.58  <0.001
EDV 1.59+1.01 2.78+0.67 <0.001

RI 0.50 +0.34 0.744+0.07  <0.001

MV 2.56+1.56 547+4+0.76  <0.001

PI 1.04 +0.91 1.48+0.26  <0.001

CRA: central retinal artery, PSV: peak systolic velocity; EDV: end
diastolic velocity; RI: resistive index, MV: mean velocity, PI: pul-
satile index, Numbers are average values in each group.

CRA: central retinal artery, PSV: peak systolic velocity; EDV: end
diastolic velocity; RI: resistive index, MV: mean velocity, PI: pul-
satile index, Numbers are average values in each group.

Table 3. The Feasibility of Ultrasonographic Parameters in Predicting Significant Visual Loss

TP TN FP FN SN SP PPV NPV Accuracy p-value ROC

curve area
PSV<8.0 57 59 6 8 0.877 0.908 0.905 0.881 0.892 <0.001 0.944
EDV<2.5 59 42 23 6 0.908 0.646 0.720 0.875 0.777 <0.001 0.822
RI<6.9 45 54 11 20 0.692 0.831 0.804 0.730 0.762 <0.001 0.748
MV<4.3 62 57 3 8 0.886 0.950 0.954 0.877 0.915 <0.001 0.958
PI<1.35 45 47 18 20 0.692 0.723 0.714 0.701 0.708 <0.001 0.739

TP: true positive, TN: true negative, FP: false positive, FN: false negative, SN: sensitivity, SP: specificity, PPV: positive predictive value,

NPV: negative positive value
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c13}% elvl 3
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_E r1r

0} “1?%” W EEeo A /R SHEHA

5t A5 bl oo, 604
o] A= dRE AT ATHFig. 1). Ao H5<r
I AdEte] WukgAlE Wl Age BE e 250 A5
H| o A PSV(4.63 cm/sec vs 10.89 cm/sec), EDV (1.59
cm/sec vs 2.93 cm/sec). MV (2.56 cm/sec vs 4.72
cm/sec), RI(0.50 vs 0.73) 2 PI(1.04 vs 1.44) ] A
= 73t 2ol E B tH(Table 1).

SApe] St dlzate] W T4 oA SA% &
Z7 A9 blwol A, PSV (4.63 cm/sec vs 10.85
cm/sec), EDV (1.59 cm/sec vs 2.78 cm/sec), MV (2.56
), RI (0.50 vs 0.74) % PI (1.04 vs
1.48) o] HIA & fFelgk 2ol & HHATH(Table 2).

ROC #419] estimated areaE ©]43to] o|&AAE A7}
g A st Al Ak dgel M f-88 AR MV

cm/sec vs 5.47 ecm/sec

Col 81% Map 5
WF Low

PRF 2000 Hz
Flow Opt: Med V

Col 72% Map 5
WF Low

PRF 1000 Hz
Flow Opt: Med V

(estimated area of ROC curve=0.958)%12, a5 2
PSVe EDVE] A& A E AT MV 2§ A9 745 4.3
cm/secO & AAT A9 WIE 89%, BolE 95%, S
E 95%, 245 E 88%, 4¥% 92% = AtEH UG
(estimated area 0.958, p-value { 0.01)(Table 3, Fig. 2).

o &
e EH T FNE VAL E AES A
3k(retinal vascular occlusive dlsorders) 2 Aelst 4= 9l

onf gutFEAEH et HeEA WA (central and
branch retinal artery occlusion, CRAO and BRAO), ¢t
&8 %% (ocular ischemic syndrome, OIS), WaE44
o o) 2 o} b2 4 @ 5 2 (central and branch retinal
vein occlusion, CRVO and BRVO)%5-©] L= T}(5).
CRAO= AA, Z2UEA, 974 skt (Atherosclerotic
plaque) 5l 9j&l HAste] 54 AlE FES 7L <t
A u Agto|r}t, A} t)FEE FF] Tk glo] FA4% ¢

Col 68% Map 5
WF Low

PRF 1000 Hz
Flow Opt: Med V

Fig. 1. Color-coded duplex image shows optic nerve behind eye
ball. The Doppler sampling cursor is located at distal level of op-
tic nerve (central retinal artery). Doppler signal is depicted in
retina, central retinal vessels and optic perineural area. At the
bottom of the images, spectral waveform is displayed implying
the flow pattern through central retinal artery. Doppler ultra-
sonography of central retinal arteries in eyes without (A) and
with (B) visual disturbance. In unaffected eye (A), the peak sys-
tolic velocity (PSV) and end-diastolic velocity (EDV) of central
retinal artery are 8 cm/sec and 3 cm/sec, respectively. The resis-
tive index (RI) is calculated to 63%. Whereas,in affected eye (B,
the PSV and EDV reaches 4 cm/sec and 2 cm/sec, respectively.
And the RI is 50%. Color Doppler flow image of an eye with
CRAO (C). The central retinal artery is not visualized and is oc-
cluded. No arterial signal was recorded at either color flow
imaging or Doppler interrogation.
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Fig. 2. ROC curve of Doppler ultrasonographic parameters in
predicting significant visual loss.
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The Feasibility of Central Retinal Artery Doppler Ultrasonography in
Patients with Sudden Visual Disturbance that’s Caused

by Retinal Vascular Occlusion’
Jiwon Park, M.D., Hui Joong Lee, M.D., Ph.D., Jongmin Lee, M.D., Ph.D.

'Department of Radiology, Kyungpook National University Hospital

Purpose: We evaluated the usefulness of central retinal artery Doppler ultrasonography for assessing the pa-
tients with sudden visual disturbance that's caused by retinal vascular occlusion.

Materials and Methods: The blood flow velocity and the resistive and pulsatile indexes were measured at the
central retinal arteries of 65 patients with sudden visual disturbance. For all the subjects, the patient's affected
eye was compared with the non-affected eye. We investigated the efficacy of the Doppler ultrasonography pa-
rameters to predict a significant visual loss on the Snellen test (< 20/400).

Results: A significantly lower central retinal arterial flow velocity was measured in the affected eye as com-
pared with the unaffected normal eye for all the subjects (p < 0.05). The ROC curves showed that the mean
velocity was the best parameter to predict significant visual loss (p < 0.05). If a mean velocity of 4.3 cm/sec
was chosen as the cutoff value to predict significant visual loss, then the sensitivity, specificity, positive predic-
tive value, negative predictive value and accuracy were 89%, 95%, 95%, 88% and 92%, respectively (estimat-
ed area = 0.958, p-value <0.01).

Conclusion: Central retinal artery Doppler ultrasonography was helpful for predicting significant visual loss in
patients who complain of sudden visual disturbance. In addition to the other ophthalmologic diagnostic
modalities, Doppler ultrasonography may be a feasible modality to depict impending further visual loss of an
ischemic origin.

Index words : Vision, low
Retinal artery
Ultrasonography, Doppler
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