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Incidence and risk factors of retinopathy of prematurity in a
tertiary care newborn unit in New Delhi

R. MAHESHW ARI, H. KUMAR, V. K. PAUL, M. SINGH, A. K. DEORARI, H. K. TIWARI

ABSTRACT
Background. Retinopathy of prematurity (RoP) has be-

come more common in developed countries with an improve-
ment in survival of very premature infants. Though previously
rare, it is likely to emerge as a major problem in India because
of improving outcome of 'at-risk' preterm infants.

Methods. In a prospective study we estimated the inci-
dence of RoP among at-risk neonates in a tertiary care unit.
Infants with birth-weights of <1500 g, gestatior:l <35 weeks and
preterm neonates who required supplemental oxygen for >24
hours were subjected to periodic ophthalmological evaluation
for detection of RoP until full retinal vascularization occurred.

Results. Sixty-six eligible infants completed the full protocol
during the ts-month study period. The incidence of RoP was
20% in the cohort and 27% among the very low birth-weight
neonates. The incidence of threshold RoP was 7% in the
cohort. The occurrence of RoP was inversely related to the
gestation and birth-weight. RoP typically developed at the
post-conceptional age of 32-35 weeks. Blood transfusion and
clinical sepsis emerged as independent risk factors of RoP on
step-wise logistic regression analysis. Cryotherapy under-
taken in 5 cases (9 eyes) led to amelioration ofthe changes of
RoP.

Conclusion. The incidence of RoP in our neonates was
lower than that reported from other centres. Blood transfusion
and clinical sepsis are risk factors for RoP in our newbom
infants.
Natl Med J India 1996;9:211-14

INTRODUCTION
Retinopathy of prematurity (RoP) is a vascular retinopathy affect-
ing preterm infants which may progress and cause visual impair-
ment. I In developed countries its incidence continues to increase
with improvement in survival of extremely premature infants.P
Until recently the survival rates of very low birth-weight neonates
in India were relati vely low and. therefore. RoP was considered to
be rare. With improving outcomes ofthe 'at-risk' preterm infants
at several newborn care centres, RoP is likely to emerge as a major
problem in India. We assessed the incidence of RoP in our setting
and evaluated its association with a number of neonatal risk
factors.
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PATIENTS AND MEfHODS
A prospective cohort study was conducted in the neonatal care
unit of the All India Institute of Medical Sciences. New Delhi.

The study population consisted of neonates born over a period
of 15 months, from December 1992 through February 1994.
Neonates who satisfied anyone of the following three criteria
formed the observational cohort: (i) gestation greater than 35
weeks, (ii) birth-weight <1500 g, and (iii) preterm neonates
requiring supplemental oxygen for more than 24 hours.

Ophthalmic examination was performed by indirect ophthalmo-
scopy beginning at the age of two weeks. The pupils were dilated
using 2.5% phenylephrine and 1% tropicamide eye drops instilled
into each eye three times at intervals of 15 minutes. If no RoP was
detected at initial examination. the infants were re-evaluated once
every two weeks until their discharge from the hospital. There-
after. the eyes were examined once in four weeks until 42 weeks
of age when retinal vascular development was complete. If RoP
was detected, the examinations were performed every week till
the disease started resolving or progressed to a threshold level. In
such cases, cryotherapy was performed after taking informed
parental consent. The changes of RoP were classified according
to the Intervention Classification of Retinopathy of Prematurity
(ICRoP).4.5 For risk factor analysis, the relevant maternal and
neonatal data were prospectively recorded for each infant.

Cryotherapy for threshold RoP was performed using a cryo-
probe with scleral indentation. In the first patient, the procedure
was performed in the ophthalmic operation theatre under general
anaesthesia. However. this involved transportation of the neonate
out of the nursery and the baby became hypothermic. Therefore.
further procedures were done in the nursery itself with a portable
cryotherapy apparatus using morphine for sedation and systemic
analgesia, pancuronium for neuromuscular paralysis. and ligno-
caine drops for local anaesthesia.

After cryotherapy, the infants were followed up every week to
ascertain regression of the disease. The first follow up was
performed at 48 hours and then every fourth day till discharge.
Structural outcome was assessed by means of photographs of the
posterior fundus. An unfavourable outcome was defined as the
presence of posterior retinal folds or a retinal detachment involv-
ing zone I of the posterior pole or retrolental tissue obscuring the
visualization of the posterior pole.

For statistical analysis, Student's t-test, Wilcoxon's Rank-
Sum test and the Chi-square test were used. The variables found
to be significant were then subjected to multivariate analysis by
multiple logistic regression.

RESULTS
A total of 115 newborn infants satisfied the inclusion criteria. Of
them, 22 died before 42 weeks of gestation. Of the remaining 93
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TABLEI. Incidence and severity of RoP in relation to gestational
age

Gestation Infants
in weeks n

With
RoP
(%)*

With RoP staKe(maximum)
RoP threshold
(% of all RoP) II III IV V

<28 7 6 (86) 4 (67) I 4 0 0
29-30 9 4 (44) I (25) I 2 0 0
31-32 19 3 (17) 0 2 0 0 0
33-34 25 0 0 None
>34 6 0 0 None

Overall 66 13 (20) 5 (38) 4 3 6 0 0

• Lineartrendin proportionsp<O.OOOI.All casesof RoPwerebilateralexceptone.

Table II. Incidence and severity of RoP in relation to birth-weight

Birth-weight Infants With With RoP stage (maximum)
(g) n RoP RoP threshold

(%)* (% of all RoP) II III IV V

<1000 6 4 (67) 2 (50) 0 I 3 0 0
1001-1249 9 3 (33) 2 (67) I' 0 2 0 0
1251-1499 22 3 (14) I (33) 2 0 I 0 0
>1499 29 3 (10) 0 I 2 0 0 0

Overall 66 13 (20) 5 (38) 4 3 6 0 0

• Lineartrendin proportionsp<O.OI.Allcasesof RoPwerebilateralexceptone.

TABLEIII. Incidence of RoP in categories based on entry criteria
(n=66)

Category Total Number with RoP (%)

Gestation <34 weeks 60
Birth weight <1500 g 37
Older preterms (35-36 weeks gestation) I

with oxygen therapy for >24 hours

13 (22)
10 (27)
o

Severalinfantsqualifiedby morethanonecriteriathusthe totalnumberexceeds66

infants, 27 (29%) did not come for follow up examination up to
42 weeks of gestation as was mandatory by the study protocol.
They were excluded and the data on the remaining 66 infants were
analysed.

Thirteen of the 66 infants (20%) were found to have some
degree of RoP in at least one eye on at least one occasion. Of them,
5 developed threshold RoP. Thus, the incidence of threshold RoP
in the cohort was 7%.

Tables I and II show the incidence and stage of RoP in various
gestation and birth-weight subgroups, respectively. Both the
incidence and the severity (in terms of the maximum stage
reached) were inversely related to gestation and birth-weight. The
incidence of RoP in infants with a birth-weight <1500 g and
<1000 g was 27% (\0/37) and 67% (4/6), respectively. Table III
shows the relative incidence of RoP in the three categories.

The postnatal age at the time of diagnosis ofRoP decreased as
the birth-weight increased, but when the post-conceptional age
was taken into account, there was no difference among the
different birth-weight groups. In general, RoP first became evi-
dent at 32-35 weeks of gestation in all but one neonate.

A large number of potential risk factors were examined for
their association with RoP. Table IV lists the continuous variables
and Table V lists the dichotomous variables found to be signifi-
cant. Variables which were found to have no significance on
univariate analysis included: sex ofthe baby; duration of continu-
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TABLEIV. Continuous variables [mean (SD)] found to be
associated with RoP on univariate analysis

Variable RoP No RoP p value
(n=13) (n=53)

Gestation (weeks)* 29 (2) 33 (2) <0.0001
Birth-weight (g)* 1222 (304) 1539 (316) <0.0001
Oxygen therapy (hours) 369 (338) 57 (99) <0.001
Assisted ventilation (hours) 133 (172) 20 (51) <0.01
Duration of oxygen therapy 41 (61) ·8 (22) <0.05

with Fi02 >49%
Blood transfusion (mlJkg) 24 (19) 2 (5) <0.0001
Aminophylline therapy (days) 14 (IS) 2 (4) <0.01

• Student'st-test andWilcoxon'sRankSumTest

TABLEV. Dichotomous variables associated with RoP on
univariate analysis

Dichotomous RoP No RoP RR (95% CI) P value
variable (n=13) (n=53)

Pneumonia 7 10 3.4 (1.3-8.6) <0.05
Necrotizing enterocolitis 2 0 5.8 (3.4-10.0) <0.05
Hypotension 5 3 4.5 (2.0-10.5) <0.01
Apnoeic spells 6 8 3.2 (1.3-7.3) <0.05
Bradycardia spells 6 6 3.9 (1.6-9.4) <0.05
Clinical sepsis 12 14 18.5 (2.5-133.4) <0.001
Culture proven sepsis 8 7 5.4 (2.1-14.2) <0.001
Chronic lung disease 3 0 6.3 (3.6-11.1) <0.01
Assisted ventilation 9 12 4.8 (1.7-13.1) <0.01
Fi02>49% 7 II 3.1 (1.2-8.0) <0.05
Blood transfusion 10 8 8.9 (2.8-28.7) <0.001
Exchange transfusion 6 5 4.3 (1.8-10.3) <0.01
Nil orally for ~24 hours 12 27 8.3 (1.5-60.1 ) <0.01
Aminophylline use 10 17 4.8 (4.5-15.9) <0.01
Dexamethasone use 2 0 5.8 (3.4-10.0) <0.05
Acidosis (pH<7.2) 6 7 3.5 (1.4-8.6) <0.05
Hypercarbia 9 14 4.2 (1.4-122) <0.01

(PaC02 >50 mmHg)
Intraventricular bleeding 3 2 3.7 (1.5-9.1) 0.07
Metabolic acidosis 7 12 2.9 (1.1-7.5) 0.06
Antibiotics (>7 days) II 27 4.0 (1.0-16.9) 0.06
Maternal pregnancy- I 22 0.6 (0.02-1.2) <0.05

induced hypertension
RR relativerisk CI confidenceinterval

ous positive airway pressure/phototherapy/or nil per oral; number
of exchange transfusion(s); and presence of intraventricular
haemorrhage, metabolic acidosis, antibiotic therapy, maternal
diabetes mellitus, multiple gestation, foetal distress, mode of
delivery, Apgar score at 1 minute, hypothermia, hypoglycaemia,
hypocalcaemia, patent ductus arteriosus, transient tachypnoea,
congenital malformation, hyaline membrane disease, pneumo-
thorax, hyperoxia, use of indomethacin/furosemide and parenteral
nutrition.

All variables found to be significant on univariate analysis
(fables IV and V) were subjected to multiple logistic regression
in which blood transfusion and clinical sepsis emerged as inde-
pendent risk factors of RoP (Table VI).

Of the 13 infants with RoP, 5 developed threshold disease. In
4 of these, the disease was bilateral. Cryotherapy was undertaken
for 9 eyes in these 5 infants. Most complications of the procedure
were minor and self-limiting, These included conjunctival con-
gestion, and lid oedema in all infants and chemosis in 6 neonates.
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TABLEVI. Step-wise logistic regression analysis

Step Variable Coefficient p value Adjusted RR 95% CI

I Blood transfusion 0.0691 <0.01
II Clinical sepsis 0.0380 <0.01

2.4-85.4
2.5-268.8

14.47
26.31

RR relative risk CI confidence interval

Bradycardia, corneal oedema, and vitreous and retinal haemorrhage
occurred in one instance each. Follow up clinical examinations
and posterior fundus photographs showed regression ofRoP in all
the treated eyes. Retinal detachment was not seen. Five eyes
(56%) showed a favourable structural outcome while the other 4
eyes (44%) showed an unfavourable outcome as they developed
posterior retinal folds.

DISCUSSION
The incidence of RoP in the present study was lower than that
reported in recent years from other centres. Twenty-seven percent
of infants weighing < 1500 g had some degree of RoP (Tables IT
and ITI). The reported incidence in similar birth- weight infants in
other recent studies was 35%,648%,7 51% 8 and 60%.9 In the RoP
study conducted in 1986-87 in the USA involving 4099 infants
with a birth-weight of <1250 g, the incidence ofRoP was 66%.10
We documented a 47% (7115) incidence of RoP in this birth-
weight group. Although the favourable comparison is reassuring,
we realize that with greater survival of infants with birth-weights
<1000 g, who are at the highest risk of developing RoP, the
incidence may rise at our centre in the coming years.

In agreement with an earlier report by Palmer et al., 10we
documented that the timing of onset of RoP depends on the post-
conceptional age, and not the postnatal age. Most cases of RoP
were detected between 32-35 weeks of post-conceptional age.
The earliest time when RoP was diagnosed was at 2 weeks of
postnatal age. Thus, infants with a lower gestational age took
longer to develop the disease than their more mature counterparts.
This finding has practical importance as it enables us to formulate
the screening protocol. The initial examination should be done at
2 weeks of postnatal age or 32 weeks of post-conceptional age
whichever is earlier. Between 32-36 weeks, examination should
be conducted every week. If no RoP is detected till 36 weeks, the
follow up examination should be done every 2 weeks till retinal
vascularization is complete (usually by 42 weeks of age).

On univariate analysis, a number of risk factors were found to
be associated with RoP (Tables IV and V). These variables are
well known risk factors.":" On multivariate analysis, however,
only blood transfusion and clinical sepsis emerged as indepen-
dent risk factors (Table VI). Clinical sepsis in this study was
defined as a clinical diagnosis of sepsis supported by at least two
positive parameters of the sepsis screen. I'

Blood transfusion was reported as a risk factor of RoP in two
earlier studies.P''s The characteristic oxygen dissociation curve of
adult haemoglobin (shifted to the right) leads to excessive release
of oxygen to the tissues including the retinal vasculature, result-
ing in oxidative damage. Sepsis may also act through cytokines
and endotoxins, or by oxidative burst in the neutrophils conse-
quent to infection."

Although gestation, birth-weight and duration of oxygen
therapy correlate with RoP on univariate analysis, they did not
emerge as independent risk factors on logistic regression analysis.
This is possibly due to the selection bias in the study which, by
design, included infants who were mostly preterm, of very low
birth-weight and the majority had received supplemental oxygen.

The use of beta-blockers for maternal hypertension has been
reported to be an independent risk factor of RoP. IIThere was also
a non-significant association of incidence of pre-eclampsia and
RoP (27% with RoP v. 12% without RoP). In our study, in
contrast, pregnancy-induced hypertension in the mother had a
protective effect on RoP (RR 0.6, 95% CI 0.02-1.2, p<0.05).
Purohit et al. 14also observed a similar negative association of
toxaemia and RoP and suggested that there is an accelerated foetal
maturation of the retinal vessels in these babies.

Cryotherapy applied to the avascular retina has been found to
be of definite value in improving the structural and functional
outcome ofthe treated eyes in the CRYO-RoP trial. 17In our study.
there was a favourable structural outcome in over half the treated
eyes. Even in eyes which showed an unfavourable structural
outcome, no patient was blind. Thus, it appears that cryotherapy
for threshold disease helped in regression of the disease in our
babies. The procedure is safe and feasible in the neonatal intensive
care unit itself. Most complications were local and self-limiting.
In the near future, cryotherapy may be replaced by laser therapy
as the treatment of choice in view of fewer side-effects." How-
ever, the high cost of the laser machine makes its widespread use
in developing countries unlikely.

In India, a large number of newborn units have been created in
various parts of the country with over 30 centres engaged in
assisted ventilation (unpublished data). The survival of very low
birth-weight neonates is expected to improve in newborns receiv-
ing care in these intermediate and tertiary care units. It is impor-
tant that the neonatologists collaborate with ophthalmologists to
implement systematic protocols for managing RoP. This is all the
more essential because of rewarding outcomes of timely retinal
ablative therapy using cryotherapy or laser photocoagulation.
There is also an urgent need to provide training to ophthalmolo-
gists across the country to detect and manage this condition early
and optimally.
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Perioperative myocardial infarction in coronary artery disease
patients and 'at-risk' for coronary artery disease patients
undergoing non-cardiac surgery

M. K. VARMA, G. D. PURl, P. CHARI, 1. S. VERMA, K. K. KOHLI

ABSTRACT
Background. Perioperative myocardial infarction (paM I)

carries a high mortality and occurs more commonly in patients
with a history of coronary artery disease (CAD). However,
there are also other patients undergoing surgery who are 'at
risk' for CAD but who do not have a history of infarction or
angina. We compared the incidence of paMI in these two
groups.

Methods. In a prospective study of 69 men and 39 women
over 30 years of age undergoing non-cardiac surgery under
general or regional anaesthesia, 56 had definite CAD and 52
were 'at-risk' for CAD. All these patients were followed upwith
serial postoperative electrocardiography and CK-MB isoen-
zyme analysis for the diagnosis of paMI.

Results. The paMI rate was 32% in definite CAD patients
and 15% in patients 'at-risk' for CAD. Mortality in patients with
paMI was 17% in those with CAD and 13% in those 'at-risk' for
CAD. Perioperative myocardial infarction was maximal in the
first 24 hours following surgery (77%). All the paMls were
painless. Anaesthesia techniques-whether regional or gen-
eral-did not influence the incidence of paMI (Chi-square,
p>0.05). The type of drugs used in the treatment of CAD such
as beta-blockers, calcium channel blockers and antiplatelet
agents did not cause any difference in the incidence of paMI
(Chi-square,p>0.05). Patientswho hadeither an intraoperative
hypertensive episode, tachycardia, arrhythmias or ST-seg-
ment changes had a higher incidence of paMI (Chi-square,
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p<0.05). The incidence of paM I was not lower in patients
undergoing transurethral resection of the prostate compared
to patients undergoing other types of non-cardiac surgery (Chi-
square, p>0.05).

Conclusion. paMI occurs in one-third of patients with a
history of CAD and one-sixth of those 'at-risk'. It carries a
mortality of 17% and 13% respectively. Decisions to operate
on such patients should be taken with caution.
Natl Med J India 1996;9:214-17

INTRODUCTION

Patients with a history of CAD are at increased risk for peri operative
myocardial infarction (PaM I) while undergoing non-cardiac
surgery. The incidence of POMI for the general surgical popula-
tion is 0.1 %-0.7%, r.z whereas, in patients who have a history of
prior MI, the risk of developing reinfarction is 5%-6%.3-5 The
mortality rate from POMI exceeds 50% 6 and is substantially
greater than the 10%-20% mortality rate observed with MI in a
non-surgical setting." Previous studies have relied on subjective
symptoms or investigations as clinically indicated to diagnose
paM!. On this basis, reinfarction was found to be maximal on the
third postoperati ve day. 3.5.8.9However, POMI may be asymptomatic
(50%-60%) and detected only by changes on serial electrocardio-
graphy (ECG) andJorCK-MB levels. \0 A large number of patients
with hypertension and other risk factors for CAD have to undergo
anaesthesia and surgery without any definitive history of MI or
angina. These patients may also have underlying CAD which may.
be exacerbated during the perioperative period due to haemo-
dynamic changes and a hypercoagulable state." We performed a
prospective study to determine the incidence of POMI in patients
with CAD comparing them with patients 'at-risk' for CAD using
serial CK-MB levels and ECG as the diagnostic markers.

METHODS

We studied 108 patients with either definite evidence of CAD or


