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What makes a good surgeon?

Nl ntelli gence, professional
conscientiousness, creativity, courage, and

perseverance on behalf of your patients are the

critical factors, and they outweigh the small

differences in dexterlty among most medical
students. o

-American College of Surgeons
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What makes a good surgeon?

Specialist knowledge

Good communication skills

Bright eager mind, manual dexterity

Extensive experience of pre and post operative care
Ability to adapt and think on your feet

Leadership skills

Ability to inspire confidence in others

Emotional resilience
-Royal College of Surgeons of England
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Why learn how to do laser
procedures?
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Capsulotomy

/Before laser capsulotomy there was manual capsulotomy
with a cystotome

AManual capsulotomy may still be done from time to
time
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Nd:YAG Capsulotomy

/Photodisruptive  tissue interaction

A asers allow non -invasive techniques

AEnabling surgical intervention if a problem exists

AWhich may be many years after time of cataract surgery
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LASER

Alight Amplification by  Stimulated Emission of Radiation
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Some Basic Features

Extremely narrow line width
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-« Increasing energy
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https://sites.google.com/a/coe.edu/principlesf-structuratchemistry/relationshigbetweenlight-and-matter/electromagnetiespedrum
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3 Key Components

AStimulated absorption
A Media is pumped with laser diode or flashlamp/tube = optically pumped

A Neodymium doped yttrium aluminum garnet crystal
A Excited state

ASpontaneous emission
A Electrons fall from excited state to metastable state, then to other states/ groundstate

A Metastable state allows creation of population inversion

AStimulated emission

A Photon released during spontaneous emission during fall from metastable state interacts with
another metastable state electron, causing emission of 2 photons in a packet

A Packets of photons with same directionality, frequency, and coherence
A Becomes the emitted light energy of laser
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Output

AMay be continuous or pulsed A1064nm i not visible

APulse duration 3 -7ns

APulsing may occur via several different
mechanisms

A Variable input from source

A Q-switch AFocused beam (16 degree cone angle)
A Mode -locking
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Q- Switch

AMultiple forms and complexities

Alt is a special modulator the prevents the ability to lase

APrevents the population inversion from decreasing (returning to ground state)
ATherefore increases population inversion until a maximum is achieved

AQ-switch opens and a large pulse of energy is released in short time frame
A Allows for milli, nano, pico, femto second durations, applicable to different laser techniques
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Rudimentary Schematics of
Continuous Wave Nd:YAG vs Short
Pulsed Q -Switched Nd:YAG
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Laser Crystal Saturable Absorber
as Q-Switch
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General Laser/Tissue
Interaction

ATransmission
/Reflection
/Scatter
AAbsorption

/Capsulotomy is pigment independent
AR light has deep penetration
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Optical Focus and Plasma
Formation

AHeNe aiming beam
AlLaser lens (Abraham lens)

AConcave mirrors and other optics of the laser converge the 1064nm wavelength
photons on an infinitely small focal point

A Fixed spot size of ~8 microns

ADielectric breakdown and plasma formation

AAcoustic shockwave and  photodisruption
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Critical Focus

ACan have non -linear optical breakdown

AWe want to work close to the plasma threshold at our focal point

https://www.amazon. aglasetl Ip/BOONTNZ85W

ASuprathreshold, different interfaces/debris, and a smaller cone angle can influence unwanted
plasma formation and a more anterior breakdown

AlLarger cone angle localizes plasma near our focus

AEssentially the Abraham lens increases our cone angle and tightens up our focus

A Leads to less optical breakdown of our laser beam while promoting plasma formation at our
focus

KENTUCKY COLLEGE OF OPTOMETRY



Indication For Posterior
Capsulotomy

APosterior capsular opacification (PCO)

A Associated with decreased visual
acuity, glare, photophobia

A Impairment of visual function
(interferes with p3:
quality of life)

https://www.oclvision.com/blog/whatis-a-yaglasertreatment/
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What is PCO?

ALens epithelial cells (LECs) leftover in capsular bag following cataract surgery

AProliferation, migration, epithelial to mesenchymal transition (EMT), collagen deposition, and lens fiber
regeneration mechanisms

A2 Types of PCO
A Fibrous

A LECs proliferate and migrate, undergo EMT and fibrous metaplasia
A Causes wrinkles/folds in posterior capsule
A Pearl

A Equatorial LECs cause regeneration of crystallin expressing lenticular fibers, forms Elschnig pearls
and Soemmer iring 0 s

A Most common form of PCO
Fibrous Pearl Mixed
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RESEARCH ARTICLE Open Access

Optical coherence tomography for an in-vivo
study of posterior-capsule-opacification types and
their influence on the total-pulse energy required
for Nd:YAG capsulotomy: a case series

Gregor Hawlina'", Darko Peroviek', Brigita Drnovéek-Olup', Janez Mozina” and Peter Gregorcic?

Abstract

Background: Posterior capsule opacification (PCO) is the most common post-operative complication associated
with cataract surgery and is mostly treated with Nd:YAG laser capsulotomy. Here, we demonstrate the use of
high-resolution spectral-domain optical coherence tomography (OCT) as a technigue for PCO analysis. Additionally,
we evaluate the influence of PCO types and the distance between the intraocular lens (I0L) and the posterior
capsule (PC), ie, the IOL/PC distance, on the total-pulse energy required for the Nd:YAG laser posterior capsulotomy.

Methods: 47 eyes with PCO scheduled for the Nd:YAG procedure were examined and divided into four categories
fibrosis, pearl, mixed type and late-postoperative capsular bag distension syndrome. Using custom-made computer
software for OCT image analysis, the I0L/PC distances in two dimensions were measured. The IOL/PC distances were
compared with those of a control group of 15 eyes without PCO. The influence of the different PCO types and the
IOL/PC distance on the total-pulse energy required for the Nd:YAG procedure was analyzed

Results: The total-pulse energy required for a laser capsulotomy differs significantly between PCO types (o= 0005,
Kruskal-Wallis test). The highest energy was required for the fibrosis PCO type, followed by mixed, pearl and
late-postoperative capsular bag distension syndrome. The I0L/PC distance also significantly influenced the total-pulse
energy required for laser capsulotomy (p = 0.028, linear regression). Lower total-pulse energy was expected for a larger
|OL/PC distance.

Condusions: Our study indicates that the PCO types and the IOL/PC distance influence the total-pulse energy required for
Nd:YAG capsulotomy. The presented OCT method has the potential to become an additional tool for PCO characterization.
Our results are important for a better understanding of the photodisruptive mechanisms in Nd:YAG capsulotomy:
Keywords: Capsular bag distension syndrome, Capsulotomy, High-resolution spectral-domain optical coherence
tomography, Nd:YAG, Posterior capsule opacification
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Contraindications

AJncontrolled 0P
Anadequate visualization of target
Anadequate stability of the eye

Mo potential for improvement in vision post
procedure

AJncooperative patient
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Pre - operative

AHistory AOP

A When cataract surgery, IOL type,
complications?

ADFE

AEntrance testing A Determine retinal stability, evaluate
vitreous stability, look for vitreous
strands/adhesions to IOL

ARefract?
AMacular OCT recommended
A Fully assess macular profile looking for
foveal irregularity, current or prior
maculopathy
ASlit lamp

A Look at pupil size prior to dilation and
what PCO is present in the visual axis
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Pre -operative

Alnformed consent*

A Educate the patient on what the procedure is, why we are doing it, what outcome to expect,
risks and benefits of doing/not doing the procedure, alternative procedures, and complications

ADilate with 1% tropicamide and consider 2.5% phenylephrine if needed

Al drop of brimonidine in operative eye 15 -30 minutes prior

Al drop of proparacaine in operative eye and fellow eye

AUse Genteal Gel, Celluvisc , Goniosol etc. as lubricant for Abraham lens

AEducate the patient on what do expect during the procedure
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The Procedure

AlLaser settings:

A Energy settings vary depending on thickness and extent of opacity
A Initial energy may range from 0.8 -2.5mJ

A We typically start at, and recommend staying within, 1.0 -2.0mJ and adjusting from there
based on laser/tissue interaction

A Spot size is fixed, about 8microns
A Pulse duration, 3 -7ns
A 1 pulse

A Offsetis 125 -500 of posterior offset, most commonly 250um
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The Procedure

AFocus HeNe beams on target of interest

AFire laser and observe tissue interaction
A If interaction is adequate, continue procedure

A If interaction is not adequate
A Adjust focus and/or energy settings and continue

AWe want size to be larger than pupil size in normal dim conditions (before pharmacologic dilation)
A Approximately 4 -5mm in diameter

A Do not extend capsulotomy beyond diameter of IOL edges (IOLs are typically 6mm in diameter)
A Keep at 4mmorlessif  Cyrstalens

APerform cruciate or circinate pattern
AEnsure remaining corners/edges/vitreous adhesions are not obstructing visual axis and surrounding areas

AProcedure is completed, evaluate your work before leaving laser
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YAG capsulotomy techniques®

Circulargie .
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Int J Ophthalmol, Vol. 11, No. 2, Feb.18, 2018 www.ijo.cn
Tel:8629-82245172 8629-82210956 Email:ijopress@ 163.com

* Clinical Research »

Comparison of two Nd:YAG laser posterior capsulotomy:
cruciate pattern vs circular pattern with vitreous strand
cutting

Jin-Soo Kim', Jung Yeol Choi’, Ji-Won Kwon’, Won Ryang Wee', Young Keun Han"*

A Differences in total energy?
A Pits?

A Retraction?

A Hinge?

A Preference?
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