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Risk of Surgery for Retinopathy of Prematurity in Very Low Birth Weight Infants

Nam Hyo Kim, M.D., Soon Min Lee, M.D., Ho Sun Eun, M.D., Min Soo Park, M.D., Kook In Park, M.D., Ran Namgung, M.D., and

Chul Lee, M.D.
Division of Neonatology, Department of Pediatrics, Yonsei University College of Medicine, Seoul, Korea

Purpose: The main postnatal risk factors of retinopathy of prematurity (ROP) were described as prolonged oxygen therapy and
lower gestational age. Recent data suggest poor early weight gain during the first weeks of life, which can be an additional predic-
tor of severe ROP. We aimed to analyze the risk factors associated with requiring operation for ROP in preterm infants with very
low birth weight (VLBW).

Methods: In a retrospective case control study, from January 2004 to June 2010, 140 VLBW infants diagnosed as ROP by the In-
ternational classification of ROP were recruited. There were 14% of infants with stage 1 disease, 65.7% stage 2, and 20% stage 3
or more. A group requiring a laser surgery for ROP was 66 infants, and a group not requiring surgery was 74 infants.

Results: By a univariate analysis, antenatal steroid, chorioamnionitis, gestational age, birth weight, days on oxygen, bronchopul-
monary dysplasia, intraventricular hemorrhage, periventricular leukomalasia and sepsis were significantly associated with ROP
requiring surgery. Weight differences between birth and each from 4 to 12 weeks were significantly lower in the infants requir-
ing surgery (P<0.05). However, after adjustment for gestational age in logistic regression, weight difference between birth and
8" week was a significant predictive factor for the requirement of surgery in infants with ROP (OR, 0.998; 95% Cl, 0.996-0.999,
P=0.013).

Conclusion: We suggest that careful monitoring of weight change and aggresive nutritional support for poorly growing infants, dur-
ing the first 8 weeks of life, may possibly prevent laser surgery of ROP in preterm VLBW infants.
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Table 1. Comparison of the Examination for Retinopathy of
Prematurity between Surgery Group and Non-surgery Group

Surgery  Non-surgery — P-
(n=66) (n=74) value

Screening PMA (wks, mean+SD)  32.4+1.5  33.2+1.6  0.003
Diagnosis PMA (wks, mean+SD)  35.5+4.6  37.8+£3.3  0.001

Diagnosed stage <0.001
Stage | (%) 3(4.5) 17 (23.0)
Stage Il (%) 37 (56.1)  55(74.3)
Stage Il with plus sign (%) 9(13.6) 0
Stage Il (%) 9(13.6) 2(2.7)
Stage Il with plus sign (%) 8(12.1) 0

Involved, both (%) 49 (74.2)  59(79.7) 0.164
Regressed PMA (wks, mean+SD) 47.6+9.3  53.1+12.7 0.005
Abbreviations: SD, standard deviation; PMA, postmenstral age.
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Table 2. Demographic Characteristics between Surgery Group and
Non-surgery Group

Surgery Non-surgery P-
(n=66) (n=74) value

271217 28.8£1.9  <0.001

Gestational age
(wks, mean=SD)

Birth weight (gm, mean+SD)  960.5+239.1 1047.9+220.7 0.026

IUGR (%) 7(10.6) 14 (18.9) 0.127
Male (%) 32 (48.5) 33 (44.6) 0.386
APGAR score (mean+SD)

1 min 2.7+1.6 3.3+1.9 0.021

5 min 51+1.8 5.3+2.1 0.467
Hospital day (mean+SD) 116.1£56.4  94.2+583  0.026
Ventilator use day (mean+SD)  55.1+43.5  39.9+57.9  0.089
Days on oxygen (mean+SD) 88.8+55.2  64.9+62.1  0.020
Transfusion (n, mean=SD) 9.7+6.1 57+51  <0.001
at ROP diagnosis

Ventilator use (%) 3147.7) 9(12.2)  <0.001

TPN use (%) 55 (84.6) 19(25.7)  <0.001

Enteral feeding (%) 48 (73.8) 73(98.6)  <0.001

Abbreviations: SD, standard deviation; IUGR, intrauterine growth
retardation; ROP, retinopathy of prematurity; TPN, total parenteral
nutrition.
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Table 3. Characteristics of Maternal History and Comorbidities
between Surgery Group and Non-surgery Group

Surgery non-Surgery  P-
(n=66) (n=74) value

Maternal history

Mother age (yr, mean+SD) 31.7£29 31.8+4.1  0.909

Normal delivery (%) 17 (26.6) 40 (54.1)  0.001
Pre-eclamsia (%) 3(224) 25(35.2 0.081
Oligohydramnios (%) 7(127) 12(16.9) 0.348
PROM (%) 28 (45.9) 22(30.6) 0.050
Antenatal steroid (%) 19339 36(1.4) 0.037
Chorioamnionitis (%) 25(49.0) 17(25.4) 0.007
Placenta abruptio (%) 3.1) 4 (6.0) 0.633
Perinatal and Postnatal comorbidities
HMD (%) 5(98.5) 72(97.3) 0.543
Apnea (%) 2(93.9) 65(87.8 0.171
BPD (%) 9(89.4) 57 (77.00 0.042
PDA (%) 1(63.1) 37(50.00 0.084
NEC (%) 12(18.5) 8(10.8) 0.149
IVH/ICH (%) 5@231) 6(8.1) 0.013
PVL (%) 4(36.9 8(10.8) <0.001
Sepsis (%) 6 (56.3) 23(31.1) 0.002

Fungal sepsis (%) 7(109 3.1 0.110

Abbreviations: SD, standard deviation; HMD, hyaline membrane disease;
BPD, bronchopulmonary dysplasia; PDA, patent ductus arteriosus;
NEC, necrotizing enterocolitis; IVH, intraventricular hemorrhage; ICH,
intracranial hemorrhage; PVL, periventricular leucomalacia.
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Fig. 1. Weight Difference Measurement between Birth and Each
of 12 Weeks after Birth in Each Group. By linear mixed model for
repeated measures covariance pattern model with unstructured
covariances within groups, the difference between birth and each
from 3rd to 12th week was significantly lower in surgery group than
in non-surgery group (P=0.014).
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Table 4. Multivariate Logistic Regression of Risk Factors in Laser
Surgery of Retinopathy of Prematurity

. . , 5
Prdictr T nena e
Intercept 0.056
Gestational age 0.791 0.596-1.049 0.104
Chorioamnionitis 2.153 0.817-5.676  0.801
BPD 0.547 0.098-3.050  0.492
PVL 2.027 0.692-5.935  0.197
Weight difference between 0.998 0.996-0.999 0.013
birth and the 8th week

Abbreviations: BPD, bronchopulmonary dysplasia; PVL, periventricular
leucomalacia.
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