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Novel non-invasive method of analyzing ocular blood flow in cases of retinopathy
of prematurity
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As retinopathy of prematurity (ROP) progresses, ocular changes may result

from retinal vasodilation and vascular tortuosity. We measured and analyzed the ocular blood flow in

human neonates and an ROP rat model and investigated its relationship with the severity of ROP.
Pre-treatment ocular blood flow in neonates with severe ROP was high, but it decreased to normal
after treatment. In the ROP rat model, ocular blood flow increased during severe retinopathy, but it
decreased to normal after treatment. The results indicate that there is a relationship between the
amount of vascular endothelial growth factor produced, which is believed to increase with increasing
ROP severity, and ocular blood flow.
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Retina processing data and the comrelations between MBR and
%AVA, and between CH and retinal VEGF. (n = 16) In the P18 OIR rats,
significant correlations were seen (a) between the MBR and %AVA

(r = 0.80, p = 0.0002) and (b) between the MBR and retinal VEGF
(0.76, p = 0.0006). Spearman’s rank correlation coefficient was used for
the analysis



©  MERREFAE 7 » NIk LT, HU VEGF O T-ARNER 21T 72, fERE LT, JGEEEOM
JRIEIZ = be— L X kEL2 R L, IRILGE IR T 2 A2 H -7, AROP EaTfll L7=
ERZ/R L, OIR 7 /L23 A ROP RIMIEDWFICICHEHCTH D Z LR STz,

@ OIR 7 v b E[EERIZ, VEGF 7 v b THMBEYE ORGSR Z R OB A bRl TEx s b %
FLH U7z, VEGF 7 » MZI\WC 6 B (85 M 45 B i fg O A WER]) 1238V T
AR MR L TR Y | MM AE OREITIE L IRIMEIZBER A H D Z L2 W THRIBE I
77

(2) A ROP IR MLt

D  ROP ZFRD 72 IE T A IR O FLEEIC 381 2 IR MR AME EE A AR5 Z & b
ELTWD, ITH AR 5 6 8 IR BEAE ROP DM EEEE Rt DIRIMLIF ZIZ DUV CTHdt
AT o7z, EFITIRFEE 1 » AUMNICIRMFEIE T U, K FRITEEE CeliE sk, Bt
MAEFFE) EAOMBEZR LT-, £7-. ROP IAWEE O FLIA O ML FRAE X ROP 2585 72
WHHER DI A EEEZBOD IR -T2, 2D L L0, IRIENKLETH 5 EIE ROP I2E
WU, IRMIESEEIN L TWA Z AR S -,

Representative changes i fundus photographs (RetCam™) disease. b Right eye before treatment. ¢ Right eye at 4 weeks after
and blood flow maps (LSFG images) after treatment, In the LSFG treatment,  Photocongulation improved the dilation of veins and
images. red indicates high blood flow and blue indicates low blood tortucsity of arteries. d Right eye at 4 weeks after treatment.
flow. a Riglt eye before testnent, sage 3, postensor zoae 2 with plus Photocosgulstion reduced e ocular bloed low

2514 « nomal
* post-PHC
0 * pre-PHC

—nomal
===+ pOSt-PHC
- = pre-PHC

240 250 260 270 280 290 300
postmenstrual age (days)



@ AR 4 F 8 IROIENE ROP (2% 5. HUVEGF I (7 /N2 F ) T ARNTERFTH ORI
RELIZOW TR 21T o 72, 21 TIHEE% 1 RICIRMEITE T L, Z20% 1 7 BihT
LS P e ) o L7z,

0
120 ¥
100
80

60

40

20

pre-IVB 1w 1M

Changes in relative mean blur rate (MBR) values over time. The
relative MBR [total (-T), vein (-V), and tissue (-T)] at the optic nerve head
(ONH) region was measured using laser speckle flowgraphy 1 week or
1 month after the intravitreal bevacizumab treatment. The relative MBR
was calculated as the ratio of post- to pre-treatment value (%). The
relative MBR decreased after 1 week but increased after 1 month.
(MBR-A: pre vs. 1 week, p=0.0004; 1 week vs. 1 month, p=0.0219;
MBR-V: pre vs. 1 week, p=0.0004; 1 week vs. 1 month, p=0.0085;
MBR-T: pre vs. 1 week, p=0.0004; 1 week vs. 1 month, p=0.3502).
Data are presented as mean = SD. 1 week, n=8; 1 month, n=4; *, p<
0.05; **, p<0.01; NS, not significant; Wilcoxon signed rank test. w,
week; M, month
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Ocular blood flow values measured by laser speckle flowgraphy correlated with the postmenstrual age of normal neonates.
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