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Spontaneous Regression of Retinopathy
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from a Tertiary Care Hospital
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ABSTRACT
Introduction: Spontaneous regression of Retinopathy of
Prematurity (ROP) usually happens without serious residual
sequelae in most neonates, while in some, blindness or
serious visual impairment results from severe ROP.
Aim: The aim of the study is to estimate the incidences of
ROP that spontaneously regress and ROP that requires
intervention and to identify the peri natal factors that are
associated with spontaneous regression of ROP.
Materials and Methods: This is a one-year prospective
descriptive study done in the Special Newborn Care Unit of a
tertiary care hospital. All neonates diagnosed to have ROP of
any stage on screening were included in the study. All these
neonates were followed-up weekly for progression or regression
of ROP. Data collected from case records included demographic,
perinatal and neonatal profile of the study participants. The
study group was divided into two groups – those neonates with
spontaneous regression of ROP (Group-1) and those neonates
who had severe ROP requiring intervention (Group-2).

Results: The incidence of ROP was 22.89%. The incidences
of ROP spontaneously regressing and ROP requiring
intervention were 93.5% and 6.5%, respectively. The
univariate analysis of the factors showed a positive Odds
Ratio (OR) for spontaneous regression for male gender,
multiparity, Lower Segment Caesarian Section delivery
and increasing gestational age. The OR was negative for
factors like maternal anaemia, neonatal Respiratory Distress
Syndrome, neonatal sepsis, phototherapy usage, neonatal
blood transfusion, neonatal Intraventricular Hemorrhage
and increasing oxygen days. The Chi-square test revealed
a significant p-value (<0.05) for the factors including IVH
(p=0.002), gestational age (p=0.01), birth weight p=0.01) and
oxygen days (p=0.003).
Conclusion: The present study reiterates the need to develop
a statistical model or a scoring system to predict the need for
intervention in neonates with ROP by doing a larger multicentric study.
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INTRODUCTION
ROP is an important cause of blindness in children across the
globe [1-4]. It has been closely associated with prematurity,
although other factors like oxygen administration, sepsis, blood
transfusion and Low Birth Weight (LBW) were also implicated in
its development [5]. India has witnessed a great improvement
in the survival of premature and LBW neonates in the last
few years under the National Rural Health Mission [6]. Most
developed countries screen neonates born before 30 weeks
or having a birth weight of less than 1500 grams for ROP [7].
While developing countries like India, gestational age of less
than 34 weeks or birth weight less than 1750 grams were taken
as cut-off values [8]. In India every year about 2 million children
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are estimated to be at risk for developing ROP [8]. Though
ROP can cause serious blindness, fortunately, it carries a good
prognosis by spontaneous regression in the vast majority [9].
Spontaneous regression of ROP usually happens without
serious residual sequelae in neonates with stages 1,2 and
early stage 3 of ROP. On the other hand, blindness or serious
visual impairment results from progression to complete retinal
detachment or severe damage to the posterior retina in some
neonates [10]. Continuous Positive Airway Pressure (CPAP),
active stage III disease and anaemia were associated with
delayed regression of ROP [11]. The factors associated with
spontaneous regression in some and progression to blindness
in some neonates is poorly understood in most instances [3].
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The aim of the study was to estimate the incidences of ROP that
spontaneously regress and ROP those requiring intervention
and to identify the peri-natal factors that were associated with
spontaneous regression of ROP.

MATERIALS AND METHODS
This was a prospective descriptive study done in the Special
Newborn Care Unit of the hospital between April 2018 to March
2019. All the neonates admitted to this hospital were screened
for ROP if they were: 1) less than 34 weeks of gestation; 2) less
than 1750 grams; or 3) if they had any of risk factors like sepsis,
Respiratory Distress Syndrome (RDS) or prolonged oxygen
usage (more than 14 days) irrespective of gestational age and
birth weight. Informed consent was taken from the parents. The
screening was done by high definition RETCAM (Shuttle RX-6454)
and reporting was done by retina specialist by tele screening.
The findings of the RETCAM examination were documented
as per the International Classification for Retinopathy of
Prematurity (ICROP) recommendations specifying the location
(Zone I–III) and severity of the disease (Stage I-V) with or
without plus component and the extent of clock hours [12]. All
neonates diagnosed to have ROP of any stage on screening
were included in the study. All these neonates were followed-up
weekly for progression or regression of ROP. The neonates who
expired or left against medical advice before complete followup evaluation were excluded. Threshold disease was taken as
Stage III ROP or Stage II in Zone II with plus disease and taken
for intervention with either laser pan retinal photo coagulation or
intra vitreal injection of Bevacizumab.
The study group was divided into two groups: those neonates with
spontaneous regression of ROP (Group-1) and those neonates
who had severe ROP requiring intervention (Group-2).

8 (80%)

86 (55%)

Female

67 (46%)

2 (20%)

69 (45%)

Intramural birth

105 (72%)

4 (40%)

109 (70%)

Extramural birth

40 (28%)

6 (60%)

46 (30%)

Natural delivery

82 (57%)

9 (90%)

91 (59%)

LSCS delivery

63 (43%)

1 (10%)

64 (41%)

6 (4%)

3 (30%)

9 (6%)

1-1.5 kg

68 (47%)

3 (30%)

71 (46%)

1.5-2 kg

57 (39%)

4 (40%)

61 (39%)

>2 kg

14 (10%)

0

14 (9%)

Birth weight <1 kg

Median

1569 grams

1289 grams

Range

850-2500 grams

800-1800 grams

6 (4%)

3 (30%)

9 (5%)

69 (48%)

5 (50%)

74 (48%)

Gestational age <28 wk
29-32 wk

18

The peri-natal profile of the study group is tabulated in [Table/
Fig-1]. During the study period there were 4288 admissions
in the neonatal care unit. ROP screening was done for 611
neonates. About 155 neonates were found to have ROP
of various stages. Thus, the incidence of ROP was 25.4%
Group-1, the spontaneous regression group had 145 neonates
and the Group-2, the intervention group had 10 neonates. The

78 (54%)

Male

5

RESULTS

Total (n=155)

1

4

All data was entered into a spread sheet and analysed using R
software version 3.6.3. Clinical characteristics of the two groups were
described by percentage and median values. The factors which on
univariate analysis found to be statistically significant between the
two groups were then subjected to a logistic regression analysis
to determine the strength of association between the variables
and spontaneous regression of ROP. The resultant estimates were
then expressed as OR with 95% confidence intervals. A p-value of
less than 0.05 was taken as statistically significant. A positive OR
implies that the factor is positively associated with spontaneous
regression of ROP and a negative OR implies that the factor is
associated with the need for intervention.

Group 2 (Requiring
intervention) (n=10)

Perinatal factor

3

STATISTICAL ANALYSIS

Group 1 (Spontaneous
regression) (n=145)

Sl. no

2

Data collected from the case records included gender, weeks
of gestation, place of birth, mode of delivery, birth weight,
parity, singleton or multiple gestation, maternal ante-natal
steroids administration, presence in the mother of gestational
diabetes, Pregnancy Induced Hypertension (PIH) and anaemia,
usage of oxygen and its days, presence of RDS and culture
positive sepsis, usage of surfactant, blood transfusion or
phototherapy, the maximal stage of ROP in the worst affected
eye and its treatment. Institutional ethical committee clearance
(4341/2018) was obtained.
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33-36 wk

6
7
8
9
10
11
12
13

70 (48%)

15
16
17
18
19

0

0

0

Median

32.37 weeks

30.7 weeks

Primiparous mother

94 (65%)

7 (70%)

101 (65%)

Multiparous mother

51 (35%)

3 (30%)

54 (35%)

Singleton gestation

122 (84%)

8 (80%)

130 (84%)

Multiple gestation

23 (16%)

2 (20%)

25 (16%)

Antenatal steroids administered

18 (12%)

0

18 (12%)

Not administered

127 (88%)

10 (100%)

137 (88%)

2 (1%)

0

2 (1%)

Absent

143 (99%)

10 (100%)

153 (99%)

Maternal PIH present

30 (21%)

2 (20%)

32 (20%)

Absent

115 (79%)

8 (80%)

123 (80%)

Maternal anaemia present

26 (18%)

3 (30%)

29 (19%)

Absent

119 (82%)

7 (70%)

126 (81%)

Oxygen administration present

95 (66%)

10 (100%)

105 (68%)

Absent

50 (34%)

0

50 (32%)

No of days of oxygen administration <5 days

59 (62%)

3 (30%)

62 (40%)

5-10 days

20 (21%)

5 (50%)

25 (16%)

11-30 days

16 (17%)

1 (10%)

17 (11%)

0

1 (10%)

1 (0.6%)

Presence of RDS

52 (36%)

9 (90%)

61 (39%)

Absence of RDS

93 (64%)

1 (10%)

94 (61%)

Administration of surfactant

14 (10%)

1 (10%)

15 (10%)

Not administered

131 (90%)

9 (90%)

140 (90%)

Culture positive sepsis

47 (32%)

6 (60%)

53 (34%)

No sepsis

98 (68%)

4 (40%)

102 (66%)

Phototherapy given

81 (56%)

6 (60%)

87 (56%)

Not given

64 (44%)

4 (40%)

68 (44%)

Blood transfusion given

36 (25%)

5 (50%)

41 (26%)

Not given

109 (75%)

5 (50%)

114 (74%)

USG cranium Normal

141 (97%)

7 (70%

148 (95%)

4 (3%)

3 (30%)

7 (5%)

140 (97%)

0

140 (91%)

Stage 2

5 (3%)

0

5 (3%)

Stage 3

0

1 (10%)

1 (0.6%)

APROP

0

8 (80%)

8 (5%)

Plus disease

0

1 (10%)

1 (0.6%)

Gestational diabetes present

Intra Ventricular Hemorrhage
20

72 (47%)

> 37 wk

> 30 days
14

2 (20%)

ROP stages
Stage 1

[Table/Fig-1]: Clinical Profile of the study group.

LSCS: Lower segment caesarian section; PIH: Pregnancy Induced Hypertension; RDS: Respiratory distress syndrome; USG: Ultrasonography

incidences of ROP spontaneously regressing and ROP requiring
intervention were 93.5% and 6.5%, respectively.
The male: female ratio of the study group was 1.25:1. About
70% were intramural admissions and 59% were born by labour
Indian Journal of Neonatal Medicine and Research. 2020 Jul, Vol-8(3): PO17-PO22

natural in the study group. On analysis of the birth weight
distribution of the study group, about 6%, 46%, 39% and 9%
were seen in the <1 kg, 1-1.5 kg, 1.5-2 kg and >2 kg groups,
respectively. On analysis of the gestational age distribution of
the study group, about 5%, 48%, and 47% were seen in the
19
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<28 weeks, 29-32 weeks and 33-36 weeks group, respectively.
About 65% neonates were born to primiparous mother and
35% were born of multiple gestation. On analysis of usage
of antenatal corticosteroids, it was found that only 12% of
neonates had received 4 complete doses of steroids. Gestational
diabetes, PIH and Anaemia were seen in 1%, 20% and 19% of
the mothers of the neonates in the study group, respectively.
About 68% of neonates had received oxygen therapy for various
conditions and about 11.6% of neonates received oxygen
for more than 10 days. About 39% of the neonates had RDS
and 10% received surfactant therapy. About 34% had culture
positive sepsis, 56% neonates received phototherapy and 26%
received blood transfusion. Ultrasound cranium showed Intra
Ventricular Haemorrhage (IVH) in 5% of neonates.
On analysis of various stages of ROP, about 91% of neonates
had stage 1 disease, 3% had stage 2 disease and 0.6% had
stage 3 disease. Aggressive Posterior ROP (APROP) was seen
in 5% of the study population and 1 neonate had plus disease
which denotes abnormal dilatation and tortuosity of blood
vessels during examination. All the 10 neonates in Group 2
received intervention – four neonates were treated with laser
therapy (Pan-Retinal Photo-coagulation) and six neonates were
treated with intra vitreal injection of Bevacizumab (Avastin). All
the 10 neonates are under regular follow-up.
The statistical comparison of the two study groups was
difficult as the Group 2 had a very smaller sample size of 10
neonates only. The dichotomy between the sample size and
the homogeneity of the sample population was common in
many ROP studies, as increasing the sample size requires
the inclusion of infants with dissimilar characteristics. With the
advent of newer neonatal strategies for prevention of ROP, the
incidence of ROP and ROP requiring intervention will eventually
Sl. no

Factor

1
2

come down making it further difficult for analysis. The incidence
of ROP requiring intervention in this study was about 6.5%. In
the intervention group there was a female preponderance with
male: female ratio of 1:4. In contrast to Group 1, the Group
2 had more proportion of extramural neonates, neonates with
RDS, sepsis and blood transfusion and neonates with IVH. The
median birth weight of Group 1 was 1569 grams and of Group
2 was 1289 grams. The median gestational age of Group 1 was
32.37 weeks and of Group 2 was 30.7 weeks.
All the 10 neonates in the intervention group had not received
antenatal steroids. The univariate analysis of the factors
showed a positive OR for spontaneous regression for male
gender, multiparity, LSCS delivery and increasing gestational
age. The positive OR implies that the spontaneous regression
was most likely to occur in the neonates with the above
factors. The OR was negative for factors like maternal anaemia,
neonatal RDS, neonatal sepsis, phototherapy usage, neonatal
blood transfusion, neonatal IVH and increasing oxygen days. A
negative OR implies that these factors are negatively associated
with spontaneous regression. The Chi-square test performed
on these factors revealed a significant p-value (<0.05) for the
factors including IVH (p=0.002), gestational age (p=0.01), birth
weight (p=0.01) and oxygen days (p=0.003) [Table/Fig-2].

DISCUSSION
The ROP is a dynamic disease and most ROP regresses
spontaneously by the process of involution or by evolution
from vaso-proliferative phase to fibrotic phase [13]. The
overall incidence of ROP among those neonates screened
in the present study was 22.89%. The incidences of ROP
spontaneously regressing and ROP requiring intervention were
93.5% and 6.5%, respectively. There are only a few studies

Odds ratio

Standard error

Z value

p-value

95% Confidence interval

Male gender

3.43

2.77

1.53

0.127

0.70-16.73

LSCS delivery

6.91

7.38

1.81

0.07

0.85-56.01

3

Multiparity

1.26

0.90

0.33

0.74

0.31-5.10

4

Pregnancy induced hypertension

1.03

0.85

0.05

0.95

0.15-5.17

5

Maternal anaemia

0.50

0.36

-0.93

0.35

0.12-2.10

6

RDS

0.06

0.06

-2.60

0.09

0.007-0.50

7

Surfactant administration

0.96

1.04

-0.04

0.97

0.11-8.16

8

Sepsis

0.31

0.21

-1.70

0.08

0.08-1.18

9

Phototherapy

0.84

0.56

-0.25

0.799

0.22-3.11

10

Blood transfusion

0.33

0.21

-1.68

0.09

0.09-1.20

11

IVH

0.06

0.56

-3.17

0.002

0.01-0.35

12

Birth weight

1.00

0.001

2.48

0.01

1.00-1.00

13

Gestational age

1.52

0.25

2.47

0.01

1.09-2.12

14

Oxygen days

0.88

0.03

-3.00

0.003

0.82-0.95

[Table/Fig-2]: Logistic regression analyses of perinatal factors associated with spontaneous regression of ROP.
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available in the literature which describe the factors associated
with spontaneous regression of ROP [11]. The small sample
size of the ROP requiring intervention is the reason for the
paucity of studies. Various other studies have demonstrated an
incidence of ROP ranging from 24% to 47% [9,14,15].
The incidence of ROP regressing spontaneously in the present
study was 93.5%. In a study done in China by Ju RH et al.,
the incidence was 69.6% [15]. Repka MX et al., also reported
a similar incidence and demonstrated that acute phase ROP
began to involute at a mean of 38.6 weeks post menstrual age
[16]. Prost M in the year 1995 to 2002 studied 168 premature
neonates with active stages 1-3 and 91 neonates with stages
4-5 ROP and showed that spontaneous regression of ROP in
85% of neonates with stage 1, in 56% in stage 2 and in 25% in
stage 3 of disease [17].
The Group 1 in the study had male preponderance while
Group 2 had female preponderance. The other studies did
not demonstrate any such gender preponderance [15]. All the
mothers of the 10 neonates in Group 2 requiring intervention
had not received antenatal corticosteroids in the present
study. The association of ROP with antenatal steroids was
documented in other studies also. Console et al., demonstrated
that the corticosteroid prophylaxis significantly reduced the risk
of developing ROP (OR 0.35; 95% confidence interval 0.170.71, logistic regression analysis), and that of severe ROP (OR
0.07; 95% confidence interval: 0.02-0.34) [18].
The other factors that were associated with spontaneous
regression in the present study were multiparity, increasing
gestational age and LSCS delivery. The median birth weight in
the intervention group was 1289 grams in the present study. A
similar study done in China had a mean birth weight of 1376
grams in the severe ROP group [15]. The median gestational
age for the intervention group in the present study was 30.7
weeks. The other study had a mean gestational age of 29.86
weeks for the severe ROP group [15]. Extreme prematurity
was demonstrated to be significant for all of the ROP outcome
measures by Owen LA et al., [19]. This was supported by many
other studies also [20,21].
A negative OR was obtained for factors like RDS, sepsis, blood
transfusion, IVH and increasing oxygen days. A negative
OR suggests the negative association for spontaneous
regression of ROP with these factors. A logistic regression
analysis for the intervention group could not be performed
as the sample size was very small. In a study done in
China, CPAP, active stage 3 ROP and severe anaemia were
statistically associated with delayed regression of ROP [11].
In the present study all the 3 neonates who had IVH required
intervention. The association between IVH and ROP was
well documented in many studies [22].
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Limitation(s)
The comparison between two disproportionate groups – Group
1 with 145 neonates and Group 2 with only 10 neonates was
statistically difficult and is the major limitation of this study.

CONCLUSION(S)
In the present study, the spontaneous regression was
significantly associated with male gender, LSCS delivery and
advancing gestational age. The intervention for ROP was
closely associated with lack of antenatal steroids for the mother,
IVH, sepsis, RDS, blood transfusion and increased number of
oxygen days.
Recommendation(s): From the present study it can be
recommended that a larger multi-centric study should be
developed to derive a statistical model or a scoring system
to predict the need for intervention in neonates with ROP.
Such a model will help the treating pediatrician to stratify
the neonates with those risk factors and address them
more efficiently and early to prevent those neonates from
developing severe ROP.
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