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Abstract

Amidst the growing Retinopathy of Prematurity (RoP) crisis in India, tele-screening has assumed an important role, enabling
RoP practitioners to screen a large number of babies without the need to travel everywhere. Though Binocular Indirect
Ophthalmoscopic (BIO) examination is the current gold-standard for RoP screening, RoP drawings have not been scientifically
evaluated for accuracy. There is significant inter-observer variability in this method of documentation. Digital fundus imaging is
reproducible, quick and additionally can help to detect minute changes in the disease state which are not so obvious on Indirect
Ophthalmoscopy examination. Digital Fundus Imaging can also help in parent counselling and medicolegal documentation. We
present three cases of peri-papillary volcano-type tractional retinal detachment which were serially monitored using fundus
imaging. The 3Nethra Neo Fundus Camera by Forus Health, Bengaluru, India was utilized for screening these infants. It employs
a light-weight, hand-held probe with an Light Emitting Diode (LED) light source for capturing images. Using this fundus
camera, we monitored the evolution of these three cases and were able to observe a clear regression of the disease after RoP
Laser. Surgical intervention was successfully avoided and these babies have remained stable. These results are all the more
gratifying when we consider the surgical burden of RoP in India.
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1. Introduction

become an essential tool in RoP screening, particularly in
resource-poor areas. It can additionally be useful in sequential

Out of the 15 million preterm infants born worldwide every
year, about 3.5 million are born in India [1]. Of these, it is

estimated that at least 20,000 preterm infants require man-
agement for Retinopathy of Prematurity (RoP) per year [2].
Binocular Indirect Ophthalmoscopic (BIO) examination is
the current gold-standard for RoP screening and findings are
documented using retinal drawings. This method of screening
and documentation has a significant inter-expert variability.
Digital retina imaging provides an objective documentation
at a specific point in time. Wide-field fundus camera has

monitoring of disease progression.
We present three cases of Stage IV-A RoP, which have
been monitored using wide-field retinal imaging.

2. Figures

Here are the figures.

“Corresponding author: mumbairetinadoc@gmail.com (Anand Subramanyam)

Received: 7 August 2025; Accepted: 20 August 2025; Published: 11 September 2025

@ Copyright: © The Author(s), 2025. Published by Science Publishing Group. This is an Open Access article, distributed
@ under the terms of the Creative Commons Attribution 4.0 License (http://creativecommons.org/licenses/by/4.0/), which

permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.



http://www.sciencepg.com/journal/ijovs
http://www.sciencepg.com/journal/230/archive/2301003
http://www.sciencepg.com/
https://orcid.org/0000-0003-0825-2934
https://orcid.org/0000-0002-2899-1710
https://orcid.org/0009-0009-6860-2802

International Journal of Ophthalmology & Visual Science http://www.sciencepg.com/journal/ijovs

Figure 1. Case 1- Baseline. Figure 4. Case 2- Immediately following RoP Laser.

Figure 2. Case 1- At 1 month follow up. Figure 5. Case 2- One month follow-up.

Figure 3. Case 1- At 2 months follow up. Figure 6. Case 2- Two month follow-up.
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Figure 7. Case 3- Immediately following RoP Laser.

Figure 8. Case 3- At one month follow up.

Figure 9. Case 3- At 2 month follow-up.
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3. Tables
Table 1. Birth details.
Case Gestational age Sex Birth weight
1 30 weeks Male 1600 gm
2 30 weeks Female 1100 gm
3 29 weeks Male 1170 gm

Table 2. Course of the disease.

Case Course of the disease

Underwent RoP laser at 36 weeks in both eyes and
referred for nasal TRD

First screened at 38 weeks and had nasal TRD with a small
2 pre-retinal haemorrhage in left eye. Underwent RoP Laser
on the same day

Diagnosed with Aggressive RoP at 32 weeks with vitreous
haemorrhage in right eye. Received intravitreal bevacizumab
in both eyes on the same day, RoP laser one week later. Nasal
TRD noted in right eye one week after RoP Laser.

4. Materials and Methods

This study fulfilled the requirements of the hospital safety
committee and the clinical research department and adhered
to the tenets of the Declaration of Helsinki and was accepted
by the Institute Research Board and the Institute Ethics
Committee. Written, informed consent was obtained from
parents of all the babies.

Fundus images were captured for three infants with pe-
ri-papillary volcano-type Tractional Retinal Detachment
(TRD), a subset of Stage IV-A RoP, using the 3Nethra NEO
Fundus Camera, developed by Forus Health Pvt Ltd, Benga-
luru, India.

Qualitative assessment of fibrovascular proliferation (FVP)
was done to note its site, vascularity and apparent traction pro-
duced. The tortuosity of retinal blood vessels was also noted.

Quantitative assessment was done to note the size of the
proliferation. It was noted at each visit as the longest vertical x
longest horizontal extent, expressed in terms of disc diameter.

5. Case Reports

Details of all three cases are mentioned in Table 1.

Case 1:

He had a nasal proliferation measuring about 3 disc diam-
eters x 2 disc diameters.
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At his follow up after two months, the size of the prolifer-
ation was noted to be around 1 disc diameter x 1.5 disc di-
ameters, with a reduction in its vascularity (Figures 1-3).

Case 2:

At initial screening, size of the proliferation was about 2
disc diameter x 1.5 disc diameter.

On subsequent follow-ups, the tortuosity of the vessels
reduced and the FVVP gradually regressed to a predominantly
fibrous one.

At her two month follow-up, the proliferation measured
approximately 1.5 disc diameter x 1 disc diameter. The
pre-retinal haemorrhage had resolved completely and there
was a visible reduction in the vascularity of the proliferation.
(Figures 4-6).

Case 3:

Initial size of FVP was approximately 2 disc diameter x 2.5
disc diameter.

At two month follow-up, the proliferation had visibly
thinned out, having predominantly a fibrous component. Its
size had reduced to less than 1.5 x 1.5 disc diameter. (Figures
7-9).

6. Discussion

Stage IV-A RoP is an indication for urgent surgical man-
agement. Ours being a tertiary centre, all three cases were
referred to us primarily for surgical management.

RoP surgery is a complex vitreo-retinal procedure in itself
and the scenario is further complicated when the risks of
anaesthesia in a preterm infant are taken into consideration.
Post-operative apnoea is one of the primary concerns in pre-
term infants receiving general anaesthesia and infants with
post-conceptional age less than 46 weeks need to be moni-
tored for at least 12 hours post-surgery, many of them needing
Neonatal Intensive Care Unit (NICU) admission [3].

All three cases had peri-papillary volcano-type TRD, a type
of Stage IV-A RoP. All three cases in our study were not fit
for surgery when they first presented to our center. RoP Laser
was employed in two cases (numbers 2 and 3) as a stop-gap
measure, till fitness for surgery could be obtained, while case
number 1 had undergone RoP Laser less than a week prior to
presentation at our centre. In all three cases, we found, to our
immense surprise, that the tractional retinal detachment set-
tled and we were able to defer surgery in all three cases.

Using the 3NethraNEO fundus camera, we monitored the
evolution of these three cases and were able to document a
clear regression of the disease. These results are all the more
gratifying when we consider the surgical burden of RoP in
India.

When compared with RetCam, 3Nethra Neo captures im-
ages at a higher resolution (2040 x 2040 pixels for 3Nethra
Neo versus 1600 x 1800 pixels for RetCam) [4]. The field of
view (120 degrees for 3Nethra Neo and 130 degrees for
RetCam) and the weight of the hand-held probes (740 gm for
3Nethra Neo and 800gm for RetCam) are comparable be-
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tween the two devices [4]. 3Nethra Neo has an added ad-
vantage of incorporating a warm Light Emitting Diode (LED)
light source, giving it a longer operational life when compared
to the halogen light source in RetCam [4].

3Nethra Neo has been in use at our institute for the last six
years and it has provided consistent, reproducible results for
screening premature infants, both, at our institute and for
tele-screening at rural centres. The device has a short learning
curve, enabling technicians or healthcare workers without an
ophthalmic background to become proficient in its use.
3Nethra Neo is also being used extensively in the Karnataka
Internet Assisted Diagnosis for Retinopathy of Prematurity
(KIDROP) programme for screening premature babies in
NICUs in rural areas of Karnataka state in India [5].

Imaging with 3Nethra Neo was performed after pupillary
dilatation and administering topical anaesthesia. Infant wire
speculum was used on one eye at a time and no scleral de-
pressor was used for imaging. The handheld probe enables
quick capturing of images and easy comparison between visits.
All the babies in our study were screened at our tertiary care
institute.

A joint statement by the American Academy of Ophthal-
mology, the American Association for Paediatric Ophthal-
mology and Strabismus and the American Association of
Certified Orthoptists advocated digital fundus imaging as a
useful tool for documentation as well as for educating the
NICU staff [6].

In an eloquent article, published in 2008, Dr Moshfeghi and
Dr Capone have highlighted various causes of RoP screening
crisis in the USA [7]. They had stressed on the need for
co-operation between NICUs and RoP practitioners if the RoP
crisis is to be resolved. The issues that they had highlighted,
apply to India even today. The number of trained RoP practi-
tioners is small and the number of NICUs is ever-increasing,
with these facilities now being available even at taluka-level.
In-person screening with BIO has, as a result, become even
more challenging. Tele-screening has gained importance in
this scenario, enabling a trained Ophthalmologist to screen
multiple NICUs without the need to travel everywhere.

RoP drawings have not been scientifically evaluated for
accuracy. There is considerable inter-observer variability
when evaluating digital images, especially in Plus or Pre-plus
cases [8]. This problem is bound to be compounded even
more when hand-drawn images are employed. Moreover, we
know that judging Plus disease just by viewing a single image
is difficult and a follow-up set of images helps us to better
understand the vascular changes. Digital fundus imaging also
plays an important role in parent counselling, improving
compliance to follow-ups and treatment. A good documenta-
tion of the initial and follow-up visits is invaluable from a
medico-legal point-of-view.

The portable 3NethraNEO, valued at about 25,000 USD, is
a cheaper alternative for RoP imaging as compared to RetCam
Shuttle, valued at about 125,000 USD [9]. This indigenous
fundus camera can further help in mitigating the cost of RoP
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tele-screening. Digital images can be assessed and re-assessed
to detect even minute changes which are often missed on BIO
examination. It is also easier to ask other ophthalmology
colleagues about their inputs on a particular case, using digital
images.

7. Conclusions

Serial monitoring using fundus images has allowed us to
evaluate the disease progression and safely avoid a complex
surgical process in these babies. The 3Nethraneo has proven
to be a convenient, cheap, easy-to-use, portable device for
RoP screening, helping to evaluate response to treatment and
detecting subtle changes in the disease state.

Abbreviations

ROP  Retinopathy of Prematurity

BIO Binocular Indirect Ophthalmoscopy
TRD  Tractional Retinal Detachment
FVP Fibro-Vascular Proliferation
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