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Abstract: Objective To investigate the neurodevelopmental prognosis of premature infants with severe retinopathy of
prematurity (ROP), and to assess whether ROP is associated with neurodevelopmental delay, so as to provide evidence for
early identification and intervention. ~Methods A retrospective cohort study was conducted to analyze premature infants
with a gestational age of 25 - 32 weeks admitted to the Children’s Hospital Affliated to Zhengzhou University {rom January
1, 2019 to August 31,2021. Infants with severe ROP were assigned to the ROP group, while those with similar gestational
ages but without ROP served as the control group. The cranial magnetic resonance imaging (MRI) results of both groups
were compared at corrected full-term age, 3 months, and 6 months of corrected age. The Neonatal Behavioral Neurological
Assessment (NBNA) scores at corrected full-term age, and the mental development index (MDI) and psychomotor
development index (PDI) outcomes at 3, 6, 12, 18, and 24 months of corrected age were statistically analyzed.  Results
At 18 and 24 months of corrected age, the MDI and PDI scores of the ROP group were lower than those of the control
group (MDI. 7= 2.344, 2.529, P<C0.05; PDI. r=2.043, 2.378, P<C0.05). The incidence of visual abnormalities
(primarily ametropia) was significantly higher in the ROP group compared to the control group at the same time points
(3 =19.297, P=0.002). Logistic regression analysis revealed that oxygen therapy duration was a risk factor for later
psychomotor developmental delay (OR=1.031, 95%CI: 1.005 - 1.058, P=0.021). Conclusions After treatment,
visual impairment in premature infants with severe ROP is primarily manifested as refractive errors. At 18 - 24 months of
corrected age, their MDI and PDI scores lag behind those of age-matched premature infants without ROP. Further research
is recommended to investigate whether older children with ROP experience neurodevelopmental delays compared to preterm
infants with the same age.
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Fig. 1 Stage diagram of retinopathy of prematurity
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Tab. 1 Comparison of baseline data of children in the ROP group and the control group(x £s)

1 H ROP 2 (n=196) X IR (n=113) /vl P
s GED 28.8241. 64 29.1641. 54 1.550° 0.123
WA R () 1 226.004280. 10 1 324.42+294. 03 2. 465° 0.015
B#En, %) 59(61.5) 75(66. 4) 0. 545" 0. 461
B AR HEAR 22 (s 20D 9(9.6) 11€9.8) 0. 004" 0. 952
BESEAR Y () 29.9743. 86 29. 734 4. 64 0.223% 0. 824
BT R IR (s Y0 16(17.0) 14(12. 6) 0.792b 0. 374
B R B PR (s 06 9(9.6) 14(12. 6) 0.472b 0. 492
I B (=24h) (n, %) 11(11. 8) 20(18. 3) 1. 642° 0. 200
BEBEEIER (0, 20) 1(1. 1 0(0. 0) 0. 455¢
5min Apgar P43 7.3942.09 7.44+2.01 0.106% 0.916
PN I (=3 40 (s %0) 0€0.0) 000.0)
i 4 5T 44k (s 200 1(1.5) 5(6.8) 1. 315" 0.251
NEC(n, %) 5(5.2) 17(15.0) 5.332P 0.021
BPD(n, %) 51(53.7) 45(39. 8) 3.990° 0. 046
I E (s Y0 35(40. 2) 45(40.5) 0. 002> 0. 965
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Wz 420 Bsf ] (D 46.38+28.75 36.91+24. 40 2,227 0.027
TPN I ] (d) 8.95+9. 26 5.7246.22 1. 950° 0. 056
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Tab. 2 Comparison of cranial nuclear magnetism between the ROP group and the control group at corrected

months of full-term age (n, %)

WFIE A A I FIEA S 3 A FIEA K 6 A
TiH ROP 2 X R4 ) ROP 2 X HR 4 ROP 2 Xt HR 4
(n=48) (n=81) o P (n=11) (n=14) - (n=11) (n=8) au
Ly S R 12(25.0) 19(23.5)  0.039* 0.843 2(18.2) 0€0.0) 0.183> 0(0.0) 0€0.0)
IR d=lin S hed 30(62.5) 56(68.3)  0.454%  0.501 0€0.0) 0€0.0) 0€0.0) 0€0.0)
U i = P I 8 5 14 58 000.0) 2(2.4) 0.531>  0(0.0) 0€0.0) 0€0.0) 0€0.0)
BB T ES 13(27. 1 25(30.5)  0.170¢  0.680 0€0.0) 0€0.0) 0€0.0) 0€0.0)
T T (5 000.0) 4(4.9) 0.296>  000.0) 0€0.0) 0€0.0) 0€0.0)
5SS I S 6 5 15(31.3) 18(22.0)  1.382¢  0.240 4(36.4) 5(35.7) 1000 4(36.4) 3(37.5) 1. 000®
7 W) [1] B Js 38 55 2(4.2) 3(3.7) 1. 000® 0€0.0) 0€0. 0) 19. D 0€0.0) 1. 000"
i %5 14 5 0(0.0) 0(0.0) 109.1) 0€0.0) 0. 440> 3(27.3) 1(12.5) 0. 603"
i 1 R R B R R 21(43. 8) 26(31.7)  1.902*  0.168 9(81. 8) 12(85.7)  1.000®  6(54.5) 2(25.0) 0. 352b
R 0€0.0) 2(2.4) 0.532 6(54.5) 5(35.7)  0.435P 000.0) 0€0.0)

ety KB RS IE o” K Fisher B V) HEAR 15

% 3 ROPAAN BABILME R TRV R (2 £ F 4 ROP 4 AU HE2H 2 L A0 0 1 g S i A 8
Tab. 3 Neurodevelopmental follow-up results of the children (B 1E 18 A %) (i, %)
in the ROP group and the control group (z £5) Tab. 4 Incidence of cerebral palsy and hearing and vision
W H ROP 4 (n=85%} M2 (n=093) ¢ {H P i abnormalities in children between the ROP group and the
BFIE ] NBNAiT/; 31.574+1.88 31.94+2.10 0.691  0.493 control group(corrected for gestational age of 18 months) (1, %)
MDI
i H ROP 2 (n=90) X B (n=101) ,° P4
BT 3 A g 51.6349.27 53.4049.33 1.272  0.205 - " " Al f
i 1 3 g 4(4.4) 0€0.0) 0.048*
HFIE 6 H 64.35+10.33 65.54+9.88 0.785 0.433
_ MDI<<70 13(15. 3) 7(7.5) 2.686 0.101°
BFIE 12 A 73.64+£11.04 76.49+10.92 1.731 0.085
PDI<C70 26(30.6) 17(18. 3) 3.672 0.055"
HEIE 18 A 81.29411.52 85.15410.45 2.344 0.020
HRIE 24 F 88.24412.17 92.47410.17 2.529 0.012 I3k 2z 0¢0-0 0. z21"
: A L24+12. . 47410. .5 .
DI ¢ hEEE 2(2.2) 1(1.0) 0.010  0.920"
W 3545 14(15. 6) 3(3.0) 9.297 0.002b
BFIE 3 H 46.744+9.55 48.08+9.52 0.926 0.356
. _ JHYEANIE 11(12. 2) 3(3.0) 5.997 0.014"
Bk 6 H it 59.57+12.07 60.74+£10.85 0.678 0.499 5
A 5500 2(2.2) 0€0.0) 0.221%
HEIE 12 A 69.04+13.06 70.93+11.09 1.046 0.297 P 0€0. 0 000. 0)
BFIE 18 A% 77.23413.37 81.07+11.71 2.043 0.043 ;Eﬂﬂ 1(1' b o<o.o> o 4710
WIE 24 Hig 85.194+12.28 89.20410.22 2.378 0.018 . . -

TE " Fisher B UIBEAR B 50" KL 30 sl AL IE 5 * K2 56

% 5 MDIY5 PDI #miH £ K Logistic Z It [l 543 Hr

Tab. 5 Logistic multivariate regression analysis of factors affecting MDI and PDI

gE| e B1E S:{H Waldy® {8 Py OR 1 95%CI
MDI
AR R GRS ) —0.002 0. 002 1. 923 0.166 0. 998 0.995 ~1.001
BPD 7 1. 029 0.721 2.038 0.153 2. 804 0.682~11. 494
NEC % —0. 810 0.713 1. 290 0. 256 0. 445 0.110~1. 801
CPAP I i) GE 22748 7)) 0.015 0.026 0. 338 0.561 1. 015 0.965~1. 069
Wz 4 I5F 8] (e 4 75 4 0.011 0.015 0. 540 0. 462 1.011 0.982~1. 042
ROP N —0.916 0.512 3. 206 0.073 0. 400 0. 147~1. 090
PDI &
WA R B GELL AR —0.001 0.001 0. 300 0.584 0.999 0.997~1. 002
BPD % 0. 460 0.523 0.772 0. 380 1.585 0.568~14. 425
NEC R —0. 369 0. 629 0. 345 0. 557 0. 692 0. 202~2. 370
CPAP I i) GZE 2578 ) —0.022 0.022 0.967 0. 325 0.978 0.936~1.023
W 46 I ] G 78 ) 0. 031 0.013 5. 361 0. 021 1.031 1. 005~1. 058
ROP & —0. 451 0. 351 1. 656 0.198 0. 639 0.320~1. 266
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BB L Z R B T ORAENY # TR H AW & AE AR T B 2 LSk
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