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Commentary: Intravitreal injection of
formalin as a life hack for ophthalmic
wet lab training

The authors of the accompanying article “Formalin assisted
training eyes (FATE) for ophthalmic wet lab practice”!!
demonstrate a very simple and inexpensive trick that will help
all the ophthalmic residents struggling to practice steps of eye
surgery during this pandemic. They note that cadaver eyes or
animal eyes for wet lab surgical practice are often collapsed
and unusable for training. With this simple “life hack,” they
are able to revive these eyes for surgical training.

Intravitreal injection before cataract surgery practice

The authors tried intravitreal injection of saline, viscoelastic,
and formalin to show that formalin was most effective.
Although formalin can be obtained from a lab supply store, it
may be an inconvenience for many and prevent widespread
use of this trick. I wonder if hand sanitizer, alcohol, vinegar,
or other chemicals available at home would also work in the
same manner by denaturing proteins in the vitreous cavity?
That would make it even more accessible to more trainees.

Human cadaver eyes

Human cadaver eyes from eye donation which are not usable
for transplant would be ideal for practicing surgical steps.
This often means that the globe is collapsed or cornea hazy.

This trick of intravitreal formalin injection™ would help to
use these eyes with the proper firmness of the globe to allow
practicing surgical steps of cataract, glaucoma, and cornea
surgeries. Do note that viscoelastic material (leftover from
the operating room) is injected into the anterior chamber
as well.

SAFEly fixing the eyeball

The conventional eyeball stand in the wet lab is not very
effective for a collapsed eyeball, as it just holds a part of the
globe in a ring with no counterpressure. Another innovation
from the same institute is an eyeball fixation stand called a
Spring-action Apparatus for Fixation of Eyeball.”! This is a big
help in wet lab for firmly fixing a collapsed globe and making
it usable for surgical practice. Intravitreal formalin would be
a great addition to this technique.

Butcher shop eyes

Most surgical wet labs in India use animal eyes, most often
goat or pig eyes. Though the shape and tissue feel is different,
this is very useful for ophthalmic surgical training as it is easily
available. The residents often have to phone up the butcher
early in the morning so that they keep aside the eyes of the
animals butchered that morning.

Kitchen ophthalmic surgeon

We had made a fun and interesting video showing how the
kitchen can be transformed into a wet lab that would be useful
for surgical trainees.”! The video is available on YouTube
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and demonstrates surgical practice on fruits and vegetables
including pupilloplasty and iridodialysis repair.

Commercial model eyes

Model eyes for surgical practice are available, some tailormade
for different ocular surgeries. This might be a good option for
those who can afford them.

3D-printed model eyes

Additive manufacturing or 3D printing* has been used to make
model eyes for LASER practice® and surgical practice.” This
allows designs to be made and modified collaboratively and
shared across the world. The actual cost of 3D printing a model
in poly lactic acid, acrylonitrile butadiene styrene or silicone
is not too expensive.

Virtual reality simulators

Virtual reality is another technology that can be used for wet
lab training.”! Virtual reality and augmented reality devices
can be used for surgical training. Commercial ophthalmic
surgical simulators such as EyeSi for phacoemulsification
and HelpMeSee for manual small incision cataract surgery
provide a very realistic experience® and reduce the surgical
complications of trainees."!

Smartphone surgery simulators

There are also a few smartphone apps such as caractMobile!"”!
and cataractDroid which allow you to practice capsulorhexis
and phacoemulsification steps on a smartphone.

Future of ophthalmic surgical training

The future will have better and affordable surgical training
accessible to all trainees. Artificial intelligence™! would allow
continuous monitoring and feedback of the surgeon’s every
move.

John D Akkara*?, Anju Kuriakose’

'Department of Ophthalmology, Sri Ramachandra Institute of
Higher Education and Research, *Department of Retina, Aravind
Eye Hospital, Chennai, Tamil Nadu, 2Department of Glaucoma,
Westend Eye Hospital, Cochin, Kerala, India

Correspondence to: Dr. John D Akkara,

Department of Ophthalmology, Sri Ramachandra Institute of Higher
Education and Research, Chennai - 600 116, Tamil Nadu, India.
E-mail: JohnDavisAkkara@gmail.com

References

1. Odayappan A, Sulaiman SM, Nachiappan S, Venkatesh R.
Formalin-assisted training eyes for ophthalmic wet lab practice.
Indian ] Ophthalmol 2021;69:3752-5.

2. Ramakrishnan S, Baskaran P, Fazal R, Sulaiman SM, Krishnan T,
Venkatesh R. Spring-action apparatus for fixation of eyeball (SAFE):

A novel, cost-effective yet simple device for ophthalmic wet-lab
training. Br ] Ophthalmol 2016;100:1317-21.

3. John Davis. Kitchen Ophthalmic Surgeon [Internet]. 2021. Available
from: https://www.youtube.com/watch?v=WPdIj9EBevo. [Last
accessed on 2021 Mar 30].

4. Akkara J, Kuriakose A. The magic of three-dimensional printing
in ophthalmology. Kerala ] Ophthalmol 2018;30:209-15.

5. Pugalendhi A, Ranganathan R, Venkatapathy N, Narendran K,
Shah PK. Design and development of model eye for retina
laser by using additive manufacturing. Proc Inst Mech Eng H
2021;235:89-98.

6. Jagan L, Turk W, Petropolis C, Egan R, Cofie N, Wright KW, ef al.
Validation of a novel strabismus surgery 3D-printed silicone eye
model for simulation training. ] AAPOS 2020;24:3.e1-3.e6.

7. KimY, Jeong H, Park H, Kim J-A, Kim T-W, Kim J. Virtual-reality
cataract surgery simulator using haptic sensory substitution in
continuous circular capsulorhexis. Annu Int Conf IEEE Eng Med
Biol Soc 2018;2018:1887-90.

8. Lam CK, Sundaraj K, Sulaiman MN. A systematic review of
phacoemulsification cataract surgery in virtual reality simulators.
Medicina (Kaunas) 2013;49:1-8.

9. Ferris JD, Donachie PH, Johnston RL, Barnes B, Olaitan M,
Sparrow JM. Royal College of Ophthalmologists’ National
Ophthalmology Database study of cataract surgery: Report 6. The
impact of EyeSi virtual reality training on complications rates of
cataract surgery performed by first and second year trainees. Br |
Ophthalmol 2020;104:324-9.

10. cataractMobile [Internet]. App Store. Available from: https://apps.
apple.com/by/app/cataractmobile/id482568096. [Last accessed on
2021 Jun 19].

11. Akkara JD, Kuriakose A. Role of artificial intelligence and machine
learning in ophthalmology. Kerala ] Ophthalmol 2019;31:150.

This is an open access journal, and articles are distributed under the terms of
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License,
which allows others to remix, tweak, and build upon the work non-commercially,
as long as appropriate credit is given and the new creations are licensed under
the identical terms.

Access this article online

Quick Response Code: Website:
www.ijo.in

DOI:
10.4103/ijo.1JO_1682_21

Cite this article as: Akkara JD, Kuriakose A. Commentary: Intravitreal injection
of formalin as a life hack for ophthalmic wet lab training. Indian J Ophthalmol
2021;69:3755-6.




