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ABSTRACT

Retinopathy of Prematurity (ROPt) is a proliferative
condition of the retina in preterm infants where there is
abnormal vasculogenesis. When preterm and low birth
weight infants are exposed to high concentrations of
oxygen in incubators, the immature retina undergoes a
state of static, followed by uncontrolied
neovascularisation which proliferates into the vitreous,
leading to complications like retinal detachment. An
increase in the number of neonatal care units has lead
to an increase in the survival rates of low birth weight
and premature babies who are at a higher risk of
developing Retinopathy of Prematurity. Knowledge of
the anatomical manifestations in the different stages of
the disease is a must for early detection and proper
management of this condition.
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Retinopathy of prematurity (ROP) is a potentially
blinding, vasoproliferative retinopathy affecting
premature infants of very low birth weight who have
been exposed to high ambient oxygen concentration'.

It is mainly seen in infants of gestational age less than
32 weeks and birth weight less than 2000gms. It
features an abnormal proliferation of developing blood
vessels at the junction of vascular and avascular retina.

ROP was first described by Theodore Terry in 1942 as
'retrolental fibroplasia' The term ROP was later
coined by Heath in 1951 °. In the same year Campbell
suggested that uncontrolled oxygen was responsible
for the epidemic of ROP*,

Its been described as an epidemic as there has been
an increase in the number of neonatal care units. This
has led to an increase in the survival rates of premature
infants, who are at a greater risk of developing ROP if

they are not detected and treated at the initial stages

The incidence of ROP was 47% in infants whose birth
weight was between 1000 grams to 1251 grams, and it
was 81 6% for infants weighing less than 1000g at
birth”.

MICROSCOPIC ANATOMY

The retina is unique among ftissues in that it has no
blood vessels until the fourth month of gestation, at
which time vascular complexes in the form of 'spindle
cells' from the adventitia of hyaloid vessels at optic disc

grow towards the peri pheryT. These cells canalize and
metamorphose into mature vessels and reach the
nasal ora serrata by 36 weeks and temporal retina
around 39-41 weeks of gestation. This probably
accounts for the preponderance of the disease to
temporal retina as it develops ata later date.

PREDISPOSING FACTORS

1) Prematurity

2) Low birth weight

3) Alternating hyperoxia-hypoxia

4) Mechanical ventilation, apnea, sepsis.

MECHANISM

In prematurity due to ventilation with increased
concentrations of axygen there is hyperoxia leading to
adecrease in Vaso-Endothelial Growth Factor (VEGF).
But as the metabolic demands of the eye ball increases
with growth there is an increase in the VEGF leading to

abnormal proliferation ofimmature vessels'.

PATHOGENESIS OF
VASCULOGENESIS

1) As the refina is not fully vascularized and there
are increased levels of oxygen during ventilation, the
newly formed capillaries are obliterated as their
endotheliumis damaged.

2) The surviving mesenchymes and the mature
arteries and veins unite via remaining few channels.

3) The mesechyme stops iis peripheral
advancement and piles like a shelf forming the

mesenchymal arteriovenous shunt’. This demarcates
the vascular from the avascular retina. This shunt is fed
and drained by dilated irregular vessels which lose their
clearidentity as arterioles or venules.

4) After a brief period of a few days to months the
shunt thickens to form a ridge. It is during this period
that the real fate of the eye depends. The cells of the
shunt can divide and differentiate into normal capillary
endothelium to form primitive endothelial tubes. This is
called regression of ROP which is self limiting and
fortunately occurs in more than 90% of cases.

5) In the remaining 10% there is extra retinal neo
vascular proliferation leading to end stage disease.
Here the primitive cells of the shunt multiply, break
through internal limiting membrane of the retina butdo

ABNORMAL
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not differentiate into normal endothelium. Instead they
grow into the vitreous forming a membrane which later
contracts and leads to tractional retinal detachment.
Late events include secondary glaucoma, vitreous
hemorrhage, synechiae formation, and phthisis bulbi.
The scar tissue gets pulled up behind the lens and
appears as a white fibrovascular mass, also known as
“Retrolental Fibroplasia”.

International Classification of Retinopathy of
Prematurity [ICROP] classifies the entity based on:
zones, stages, extent of the stage and presence or
absence of plus disease "

There are 3 zones:

Zone 1: is bounded by animaginary circle, the radius of
which is twice the distance from the disc to the
macula'. |

Zone 2: extends concentrically from the edge of zone
1: its radius extends from centre of the disc to the nasal
ora serrata.

Zone 3; consists of a residual temporal crescent
anterior tozone 2 '

Ithas 5 stages.

Stage 1: Demarcation line between the vascular and
avascularretina.

Stage 2: DevelGpment of a ridge from the demarcation
line with isolated neovascular tufts posterior to it which
extends above the plane of the retina.

Fig 2: Neovascular tufts
proliferating into the Vitreous

These 2 stages can regress without developing into
severe ROP.

Stage- 3. Extraretinal  fibrovascular proliferation
extending from ridge into the vitreous, a feature of

Int. Limiting Membrane
Nerve Fibre Layer
Ganglion Cell Layer
Inner Plexiform Layer
Inner Nuclear Layer
Outer Plexiform Layer
Quter Nuclear Layer

Ext. Limiting Membrane
Layer of Rods and Cones
Pigmented Epithelium

Anatomica Karnataka, Vol-6, (1) Page 12-15 (2012)




Abnormal vasculogenesis in retinopathy of prematurity : a clinico-pathological study

Ophthalmology

severe ROP.
Stage 4: Partial retinal detachment.
Stage 5: Total retinal detachment.

The extent of ROP is indicated by the number of clock
hours of a stage.

Plus disease is the presence of dilated and tortuous
retinal vessels along with pre retinal and vitreous

hemorrhage and is a feature of severe ROP "

Aggressive Posterior Retinopathy Of Prematurity
(APROP) also called Rush disease is characterised by
increased dilatation and tortuosity of vessels in all 4
quadrants.

TREATMENT

In about 90% of cases, ROP regresses spontaneously
by a process of involution from a vasoproliferative to
fibrotic phase leaving few, if any, residua.

In case the disease is active then treatment modalities
include:

Laser Photocoagulation of the avascular immature
retina. This is successful in 85% of cases. Laser
therapy has largely replaced cryotherapy because
visual and anatomical outcomes are superior, and laser

induces less myopia 13.

Lens Sparing Pars Plana Vitrectomy can be done for
tractional retinal detachment notinvolving the macula.

SCREENING

Babies born at or before 31weeks gestational age, or
weighing 1500g or less, should be screened for ROP by
an ophthalmologist with expertise in ROP. This may
involve indirect ophthalmoscopy with a 20D lens or a
wide field retinal camera (Retcam 120)14. Screening
should begin within 4 weeks of birth. Subsequent
review should be at 1-2 weekly intervals, depending on
severity.

SUMMARY

Retinopathy of Prematurity is gaining importance as
the survival rates of preterm infants is increasing. As
the pathogenesis is irreversible and the present
treatment modalities only prevent the progression of
the disease but do not repair the damage already done
there is a need to diagnose it at its earliest stage. The
anatomical modifications like ridge formation between
the vascular and avascular retina and neovascular
growth into the vitreous should be taken into accountin
the screening process for early detection and proper
management.

Fig 3: Ridge between upper vascular and lower avascular retina in stage 2
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LEGENDS

1. Fig 1: lllustration shows division of the retina
into different zones which is used for marking the extent
of the disease during screening.

2. Fig 2: lllustration shows uncontrolled
proliferation of the immature vessels from the retina
into the vitreous which leads to haemorrhages, scar
tissue formation and laterinto retinal detachment.

3. Fig 3: lllustration shows stage 2 where a ridge
demarcates the vascular from avascular retina.
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