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• None relevant to this talk

GOALS

• The course w ill review some current and future imaging 
modalities for the diagnosis of ret inal disease
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NAM E ONE O PH TH ALMIC  
IMAGING MO DAL IT Y T H AT  

I S M OS T US EFU L  IN T HE  
C LINIC ?

OPT IC AL 
CO HERENCE 

TOMOGR APH Y

• First  intro duced in 1 991 

• No n-invas ive imaging providing high-

reso lutio n cross sect ional images  – 
in vivo “o ptical bio psy” 

• Imaging o f macula, op tic nerve, 
retinal nerve fibe r layer

• Analysis  o f mo rph ology

• Q uantifying changes  in var ious  

disease st ates  and m onito r ing 

progressio n

• Evaluatio n of vit reoretinal int er face

• O ptic disc and RNFL measurem ents  
to  mo nito r pro gress ion and  

treatm ent respo nse in glaucoma 

patien ts

NORMAL APPEARI NG  MACULA
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ADVANCES IN IMAGING

• Intraoperative OCT

• OCT angiography

• Widefie ld, ultra-widefield imaging

I NTRAO PERATI VE 
O CT ( I OC T)

• Multiple studies show benefit of  
iOCT:

• Facilitate s superior precision 
in surgery

• Superior endpoint 
visualization

• Reduces unnecessary steps

• In forms and changes surgical 
decision-making in anywhere  
from 10% to 40% of surgic al 
caae

• Utilization of  OCT during surgery 
is still low:

• About 25% of surgeons 
currently utili ze  iOCT, 
according to a recent survey.
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VID EO 
CO URT E S Y O F DR . A L E K S A ND RA  R ACH IT SK A YA

IOCT

• Visualizing subretinal instruments, subret inal bleb creat ion, and 
volume calculat ion

• Gene therapy with subretinal  deli very
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IOCT

• Transitioning to a surgical cockpit with integrat ion of technologies

• As technology and therapeutics advance, the need and adopt ion 
may increase

OCT ANGI OGRAPHY ( OCTA)

• OCT Angiography

• Preci se location of vascular ab normal ities  

• Evaluation of b lood flow and volume o f retinal and choro idal  

vasculature

• Promise in monit or ing and  di fferenti ating between chorioretinal  

di seases

• AMD, CSR, P CV 
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OCT ANGI OGRAPHY ( OCTA): DR 

C A SE : 3 3 YO  W I TH T1 DM , I N  
HE R 2 ND  TR IM ES TER  O F  

P REG NA N C Y

Pregnancy

FA dye allergy

Rapid screening

Unexpalined vision loss

RETINAL VEIN OCCLUSIO N
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OCTA: NAMD

CASE: 37 YO MAL E WITH CSR

WI DEF IELD IMAGI NG
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WI DE FI ELD  I MAG ING

CONSENSUS  TERMINOLOGY

ULTRA-WIDEFIL ED (UWF) 
IMAGING PL ATFORMS
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WI DEF IELD/UWF IMAG ING

• Assessment of the periphery allows for more accurate staging

• Diabetic Retinopathy

• Allows for superior evaluat ion of certain diseases:

• Heredit ary retinal di sorders

• Ch oro idal tumors /d ys trophies

• Per ipheral  d egenerative p atterns

• Leads to more comprehensive and ac urate diagnosis, prognosis, 
and management
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FUTURE DI RECTI ONS

• Ultra Wide Field OCT

FUTURE DI RECTI ONS

• Ultra  W ide  F ield O CT

• OCT-A wi ll slowly repl ace traditional FA

• FA  will only be done for Wide-fie ld Studie s

• Eventually … Ultra W ide  F ield O CT-A??

• OCT-A and conventional  OCT will become first line imaging tool for DME

• OCT-A wi ll replac e FA for ev alua tion of CNVM response during anti-VEGF  
pharmac otherapy 

PART 3: UT IL IZAT ION OF ULTRA -WIDEF IELD 
IMAGIN G IN DI ABETI C RET INOPATH Y
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OBJECTIVES

• Compare traditional ETDRS 7-fie ld sy stem and 
UWF imaging

• Correlate peripheral lesions on UWF with DR 

disease severity  

• Discuss quantitat ive assessment of angiographic 

metrics

• Review  real world cases of diabet ic ret inopathy

WHAT  IS UWF?

• FOV (field of view)- DRCR defined as fundus image with field of 100-degrees or 
more 

• Anatomic al landmarks-  Internat ional Widefield Imaging Study Group

• Retina up to and including the vortex vein ampul lae in al l 4 quadrants  obtained  in a single 

cap ture

Fenner BJ, Wong RL, Lam WC, Tan GS, Cheung GC. Advances  in ret inal imaging and applications  in diabetic ret inopat hy screening: a review.Ophthalmol Ther. 2018;7(2) :1-4.

Choudhry, N. Classification & guidelines  for wide field imaging: recommendations  from the International Wide Field Imaging St udy Group. Post er session presented at: 51st Annual 
Retina Society Meet ing; 2018 Sept  12-15; San Francisco, CA.

150-degrees

CLARUS 60 °

VISUCAM 30 

°

OPTOS 135 °

C O UR T E SY OF  J E A N F R A NÇ O IS  

UN I V E R SI T E
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WIDEFIELD TECHNOLOGY SYSTEMS

• Clarus 500, 700 (Carl Zeiss Meditec)- “true-color” images

• Optos (Daytona)

• Scann ing laser ophthalmoscope up to  200° in nonmydria tic eyes

• More t han  3x  ETDRS 7-f ield ph otos

Retinal 

Neovascularization >1/2 

Disk Area

Widefield Imaging Platforms

GA-00233/1  

PUBLICATI ON RATE HAS  

INCREASED DRAMATICALLY 

SI NCE TECHN OLO GY 

INCEPT ION IN 2005

TH E 
IMPORTANCE 
OF T HE 
PE RIPH ERY –  
UWF 
PU BL ICATIONS
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HOW DO STANDARD 
PHOTOGRAPHY AND ULTRA-

WIDEFIELD COMPARE? 

 To compare nonmydri atic fu ndus  photography 

(NMFP ) w it h ultra-widefie ld imagin g (UWFI) in 

an ocul ar tel ehealth  p rogram for DR

 163 3 patien ts

 The un gradable rat e p er pati ent fo r  DR was  

lowe r w ith UWF I than w ith  NMFP

 With  UWFI, the med ian image evaluation time 

per  patien t was reduced from 12.8  to 9.2 

min utes  (P<.00 01)

Silva PS, et al. Diabetes  Care. 2014;37:50-55.
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HOW DO STANDARD 
PHOTOGRAPHY AND ULTRA-

WIDEFIELD COMPARE? 

 To compare NMWF imaging wi th s tan dard d ilated  

ETDRS photos  for DR

 206  eyes

 Exact DR severi ty agreement between ul tra-

widefie ld 10 0-degree imaging an d ETDRS 

photography occurred in 84%, w ith  agreemen t 

within 1 level  i n 91%

 NMWF field  imaging acqui si tion time was less  

than hal f that o f di lated E TDRS photography 

(P<.00 01)

ETDRS = Early Treatment  Diabetic Retinopathy Study. 

Silva PS, et al. Am J Ophthalmol. 2012;154:549-559. 
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N=1 03

HMA = hemorrhages and/or  microaneurysms; IRMA = intraretinal microvascular abnormality; NVE = new vessels 

elsewhere; VB = venous beading.

Silva PS, et al. Ophthalmology. 2013;120:2587-2595. 
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U WF  VE RS US  E TD RS DIST RIBU TION  OF  
DR LE S IONS  

( TOTAL  FI EL DS EVA L UATED  PE R L ES I ON  =  10 20 )

Peripheral lesions might have suggested a more severe 
retinopathy severity in 10% of eyes

BAS ELIN E PERIPHERAL  L ESION  EFF ECT 
ON  RET IN OPAT HY  PROGR ES SION  AT  4 
YEARS  IN  EY ES  W ITH  N O OR NPD R AT  

BAS ELIN E

(by ETDRS photos at baseline and follow-up, N=109)

*Chi square test
†Corrected for  baseline DR severity, diabetes duration, diabetes type, and 2-year average A1C level prior  to baseline.

DR 

Wor senin g

Eye s WI TH OUT 

Predominant ly

Peri phera l Le sions

at  B as eli ne  ( N=5 4)

Eye s WI TH

Predominant ly

Peri phera l Le sions

at  B as eli ne  ( N=5 5) P Value* P Value†

1 step 
or more

24% (13)
53% (29)

2.2-fold incr eased 

risk

.0021 .0322

2 steps or 
more

11% (6)
35% (19)

3.2-fold incr eased 

risk

.0036 .0316

Si l va, Paolo S., et al. "Peripheral les ions identi fied by mydri atic ultraw ide field imaging: di stribution and potential  impact on 
diabetic retinopathy severity ."Ophthalmology120.12 (2013): 2587-2595.

PROTOCOL  AA –  DRCR.NE T

• Longitudinal  s tudy compare modif ied ETDRS 7-fi eld photos and 

UWF for determining DR severi ty, as sess the type, location and 

sever ity of peripheral lesions identifi ed on UWF imaging outside 

ETDRS images  and assess  their impact on DR progression.

• 366 subjects (766 eyes ) were imaged with co lor  optomap 

imaging

• Results:

• DR severity by ETDRS photos and masked UWF 

images match exactly in 59% and are within 1-step in 

96%

• Peripheral lesions exist in 41% of eyes suggesting 

worsening severity of DR of 2 or more steps in 11% 

eyes

Aiello LP, Odia I, Glassman AR, et al; DRCR Network. Comparison of Early Treatment Diabet ic Retinopathy Study st andard 7 -field 

imaging with ult rawide-field imaging for determining severity of diabet ic retinopathy. JAMA Ophthalmol. 2019;137(1):65-73
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QUAN TIFYING PE RIPHE RAL RE TINAL 
ISCHE MIA
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➢ Invest igate relat ionship DR severity  & 
quantitative angiographic metrics

➢ 339 eyes

➢ Panretinal leakage index, panretinal 
ischemic index, panretinal MA count- 

strongly associated with  ret inopathy 
severity

➢ Significant port ion of patients had anterior 
or panretinal findings → highlights 

importance of UWF imaging

Ehlers, JP et  al. Quantitat ive UWF Angiography and D R Severit y: An Assessm en t of Panret inal Leakage Index , Ischemic Index and M A 

count . Ophthal,126(1 1): 1527-1532, 2019.

PERIPHERAL RETIN AL  
ISCHE MIA &

MACULAR E DE MA

Wessel M M, Nair N , Aaker GD, et al. Per ipheral retinal ischaemia, as evaluated by ult ra-widefield fluorescein angiography, is as so ciated wit h diabetic 

macular  oedema . Br J Opht halmol. 2012;96( 5):694-698. doi : 10.1136/bjo phthalmol-2011-300774.

➢  Determine relationship between retinal 
ischemia (R I) and DME in patients w ith DR 
using UWF angiography

➢  122 TREATMENT NAÏVE eyes

➢  76 eyes (62%) 

➢  Significant correlat ion DME and RI

➢  RI 3.75 times more likely having DME than 
those without RI
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RECALCITRANT DME AND DR

• Nonperfusion in focal and diffuse recalcitrant DME

• 148 eyes of recalcitrant DME for > 2 years

• Larger areas of retinal nonperfusion and greater severity of DR were 

found to have most recalcitrant DME

• Areas of untreated retinal nonperfusion may generate biochemical 
mediators that promote ischemia and recalcitrant DME

DON’T  UNDERES TIMATE 
AUTOFL OU RESCEN CE!

S/P AN TI-VEGF X 1 OU
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NO IV ACCESS ? NO PROBLEM. 
14 YO WITH  SICKLE  CEL L- PO 

FL UORESCEIN 

LIMITATIONS

• $$,$$$

• Is it cost-effect ive for every practice?

• Low portability

• Training

• Artifact- eyelids/lashes

• Technical: Nonlinear warp at periphery (digital projection of 3D surface to 2D 

image)

• Per ipheral  s tru ctu re app ear LARGER 

Sun JK, Aiello LP. The future of ultrawide field imaging for diabet ic retinopathy: ponder ing the retinal periphery. JAMA Ophthalmol. 2016;134(3):247-248.

Tan CS, Chew MC, van Hemert J, Singer MA, Bell D, Sadda SR. Measuring the precise area of per ipheral retinal non-per fus ion using ultra-widefield imaging and 
its correlation with the ischaemic index. Br J Ophthalmol. 2016;100(2):235-239.
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HOW DOES UWF APPLY TO CLINICAL 
PRACTICE?

• Our convent ional thinking of DR is changing

• New insights on treatment select ion, planning, and outcomes

• Clinical trial protocols: PRP, anti-VEGF, combinat ion guided by  UWF FA

Muqit MM, Young LB, McKenzie R, et al. Pilot randomised clinical trial of Pascal TargETEd Retinal versus variable fluence PANretinal 20 ms laser  in diabetic ret inopat hy: PETER PAN 

st udy. Br J Opht halmol. 2013;97(2):220-227.
Wang Y , Muqit MMK, Stanga PE, et al. Spatial changes  of central field loss  in diabetic retinopathy after laser. Optom Vis Sci. 2014;91:111-120.
 Boynton GE, Stem MS, Kwark L, et al. Multimodal characterization of proliferat ive diabetic retinopathy reveals alt erations in outer retinal function and structure [published online ahead 
of print January 16, 2015] . Opht halmology. doi: 10.1016/j.ophtha.2014.12.001.
 Leicht SF, Kernt M, Neubauer A, et al. Microaneurysm turnover in diabetic ret inopat hy as sessed by automated RetmarkerDR image analys is – potential role as biomarker of response to 

ranibizumab treatment .Opht halmologica. 2014;231(4):198-203.
Suner IJ, Peden MC, Hammer MK, et al. RaScaL: A pilot  study to assess the efficacy, durabilit y, and safet y of a s ingle intervention with ranibizumab plus per ipheral laser for diabetic macular  
edema associat ed wit h peripheral non-per fus ion on ultrawide-field fluorescein angiograpy [published online ahead of pr int November 26, 2014]. Opht halmologica. doi:10.1159/000367902.

HOW DOE S UWF AP PLY TO 
MY CLIN ICAL PRACTICE?

• Improve clinical efficiency

• Difficult v iew/patient cooperation

• Counseling patients

• New data will help answer
• Frequency o f obtaining FA

• Duration o f follow up  with more 

peripheral f indings

• Treatment p lan based on metr ics

Photophobia, small pupils

FUTURE DIRECTIONS

• Integration of UWF in EMR

• Improved telemedicine plat forms

• Improved teleretinal screening programs

• Effi ciency in  captur ing, s tor ing, annotating an d 

sh ar ing images

• Improve risk  assessment & triage in eyes 

otherwise wouldn’t have peripheral retina 

eva luated 

Patel SN. Ultra-widefield retinal imaging: an update on recent advances. Ther Advances in Ophthal. 2020.



2/17/2025

23

CON CLU SI ON S

• 80% retinal surfac e imaged in a quarter-second

• Clinically- visualizing retinal periphery provides important information in 

detection and management of DR

• Research implications- Better understanding disease mechanisms

• Per ipheral  changes with progress ion o f DR

• Per ipheral  f in dings w ith recalcitrant DME
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Road Map

• Basics of OCT

• Progression of OCT technology

• “Anatomy” of an OCT scan

• Interpret
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Basics of OCT Technology

• An image is created by:
• Measuring the “t ime-delay” of light 

reflected from each opt ical interfac e of 
the imaged tissue

• Light  is too fast to measure an actual 
time delay with a  detect ion dev ice

• So how is it done?

Basics of OCT Technology

Special 
Mirrors

Different strategies of 
detecting the light that 

returns from striking retina

Complex 
Math++

= “Time-delay” that creates the image

Progression of OCT Technology
Time Domain OCT

Angiography

Spectral Domain

Sw ept Source
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Road Map

• Basics of OCT

• Progression of OCT technology

• “Anatomy” of an OCT scan

• Interpret

“Anatomy” of an OCT scan

• Modern OCT technology allows for a significant 
approximation of retinal anatomy

ILM

RNFLGCL
IPL

INL
OPL
ONL ELM

Ellipsoid Zone / PR Layer

RPE
Choroid

ILM

GCLRNFL

IPL
INL

OPL
ONL

ELM

RPE Choroid

“Anatomy” of an OCT scan

ILM
RNFL

GCL
IPL

INL
OPL

ONL ELM
Ellipsoid Zone / PR Layer

RPE

Choroid
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Road Map

• Basics of OCT

• Progression of OCT technology

• “Anatomy” of an OCT scan

• Interpret

Interpret

• OCT can be a valuable diagnostic 
tool
• Know ledge of retinal anatomy

• Pat ient ’s v isual complaint

• Know ledge of disease process

ht tps :/ /comm ons. wiki media. org/wi ki/File: Magni fying_gl ass_icon_mgx2.svg

We will do a few OCT cases.

Case 1a
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Case 1b

Case 1c

Case 1d
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Case 1a - 1d
Retinal Neovascularization

• Grows in response to retinal 
ischemia

• Causes
• Diabet ic ret inopathy

• Retinal v ein occlusion

• Sick le cell retinopathy

• Ocular ischemic syndrome

Case 2a

Case 2a

VA 20/50
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Case 2b

Case 2b

Case 2a & 2b
Choroidal Rupture
Choroidal Rupture with CNVM

• Anteroposterior deformation of 
globe from injury
• Ball, assault, and thrown object 

most common causes

• If in macula, only 22% regain 
vision 20/40 or better
• 16%  risk for CNVM if  involves 

mac ula
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Case 3

Case 3

Case 3
PVD with Retinal Tear

• PVD alone
• 15% risk for tear

• PVD with vitreous hemorrhage
• 70% risk for tear

• Untreated tear – 50% risk for 
retinal detachment

• Treated - < 5% risk for retinal 
detachment
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Case 4

Case 4

Case 5a
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Case 5b

• Prevalence of ERM
• 2% of people > 50 yo
• 20% of people > 75 yo

• 90% stay stable

• 10% worsen, requiring surgery

• Vis ion recovery incomplete
• Can take 6 to 12 months after surgery

Case 5a & 5b
Epiretinal Membrane 

3 
months

Case 6
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Case 6
Lamellar Macular Hole

• Thought to be an abortive 
process for FTMH formation
• Usually  associated with ERM  

contract ion

• Most patients retain vision of 
20/40 or better
• Controv ersia l w hether surgery  is 

recommended

Case 7

20/25

Case 7

20/60
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Case 7

Case 7
Optic Disc Pit Maculopathy

• Rare congenital d isc anomaly
• 1 in 11,000
• Usually unilateral

• Progressive vis ion loss from 
maculopathy
• 80% chance for vision 20/200 or 

worse
• Controversial management

• Controvers ial source of fluid
• Cerebrospinal fluid?
• Fluid from vitreous?
• Fluid from disc vessels?

9
months

Case 8a
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Case 8b

Case 8b

Case 8a & 8b
Age Related Macular Degeneration (AMD)

• Prevalence 1.6%

• Annual loss of GDP
• Wet AM D – $5.4 billion

• Dry  AM D – $24.4 billion

• When legally blind from AMD
• 90%  w et A MD

• 10%  dry AM D
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Case 9

Case 9

Case 9
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Case 9
Hydroxychloroquine (Plaquenil) Toxicity

• New guidelines
• Maximum dose <5.0mg/kg Real 

Body Weight

• Risk factors
• Dose

• Durat ion

• Renal disease

• Tamoxifen use

Case 10

Case 10
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Case 10

Case 10
Stargardt’s Disease

• Autosomal Recessive
• Mo st common ju ven ile  macu lar 

dystro phy

• Ty pical F indings
• At rophy
• Yello w flecks
• Dark choroid on FA

• ~60 to 80%

• Usual v ision loss
• 20/ 50 to  20/ 200
• Rare to get CF /  HM vision

Case 11
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Case 11

Case 11
Branch Retinal Artery Occlusion (BRAO)

• 75% present with

• Vision 20/40 or better

• Causes
• Emboli – 62%
• Vasospasm

• Vasculitis

• Risk for retinal neovascularization
• < 1%

Case 12a
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Case 12a

Case 11b

Case 12b
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Case 12a & 12b
Retinal Artery Macroaneurysm (RAMA)

• Risks
• > 60 yrs old

• HTN

• Female

• Vision loss from:
• Multi-layered hemorrhage due to 

rupture

• Macular edema / exudate

• Thrombosis leading  to ischemia

Case 13

VA 20/40-2

VA 20/50+1

Case 13
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Case 13
Juxtafoveal Telangiectasia (JXT or JFT)

• Muller cell dysfunction leads to 
parafoveal
• Greying of retina

• Crystals
• Telangiectasias

• Right-angle vessels

• Cystoid cavities on OCT

• 1/3 risk for CNVM

Conclusions

• OCT imaging is a powerful tool in the evaluation of the retina

• OCT is a great teaching tool for patients and staff

Questions

?
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Thank you!
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5

Goals and Objectives

• Goals:
• Review  the features and treatment f or a variety of ocular tumors



2/17/2025

3

Goals and Objectives

• At the conclusion of this presentation, the learner will be able to:
• Identif y Common Ocular Tumors and their Treatments

Congenital Hypertrophy of the Retinal Pigment Epithelium

• Common benign 
lesion

• Focal area in which 
the RPE cells are 
taller and more 
densely packed 
with melanosomes



2/17/2025

4

Systemic Association

Familial Adenomatous 
Polyposis (FAP)

• AD inheritance

• Adenomatous poly ps 
throughout rectum &  
colon

• Starts to dev elop in 
adolescence  ( 15 -40 yrs)

• If untreated – a ll pts 

    will develop colorectal 
canc er >80% of patients with 

FAP have atypical 
CHRPE lesions

RP E hamarto mas with FAP (Gardne r’s  or Turco t’s synd rome)

What’s This?

Choroidal Nevus

• Most common intraocular tumor

• Proliferat ion of  choroidal 
melanocytes

• Present in ~ 7.9%  of  Caucasians

• Growth is rare after puberty
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Retinoblastoma

▪ The most common primary intraocular malignant tumor in 
children

▪Affects 1 in 15,000 live births

▪ Current treatments include chemotherapy, laser, radiotherapy, 
and enucleation

▪Advanced tumors respond poorly to traditional chemotherapy 
and laser treatments 
▪ (25-75% failure rates)
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Retinoblastoma – life threatening disease

300 new  cases of ret inoblastoma diagnosed each year in the US

Most common intraocular malignancy  in children / dx=18 month

Presenting Signs & Symptoms

• Leukocoria –            50-60%

• Strabismus –    20%

• Red, painful eye –   7%

• Well baby examination –             3% 

• Other –     10%

Leukocoria
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Leukocoria with Large Macular RB OS

Early Macular RB OD

Anterior 
Segment Seeding



2/17/2025

8

Systemic Chemotherapy/Laser Tumor Ablation

• Reduce tumor volume to allow more focal tumor treatment – 
never a stand-alone treatment

• Chemotherapy usually involves carboplatin, etoposide, and 
vincristine (with/without cyclosporine)
• 6-9 c ycles of chemotherapy g iv en ev ery 3/4 weeks

• Dramatic reduction averaging >50%  decrease in volume after 3 sessions

Large Macular Retinoblastoma 

4 mo s after  chemoredu ction/ laserBefore  treatment

Systemic Chemotherapy Complications

• Increasing reports of adverse systemic findings
• Ototoxicity
• Secondary acute myelocytic leukemia (AML)
• Neutropenia/thrombocytopenia/anemia
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Intra-arterial infusion of chemotherapy 

• Initiated in Japan and now being used in USA (Miami, New 
York, Philadelphia)

• Initially used mostly on eyes with poor prognosis (‘salvage’ 
therapy)

• Now used as primary treatment 

• Drugs used: melphalan, topotecan, carboplatin

Yama ne T, Kaneko A, Mohri M. The techni que of ophthalmic a rteria l infusion thera py for patients 
with intraocular retinoblastoma.  Int J  Clin Oncol 2004;9:69-73.

Intra-arterial Ophthalmic Chemotherapy Procedure

• Infusion is performed in a  pulse-
injection fashion over a 30-minute 
period

• Ophthalmic examinations, tumor laser 
ablat ion, retinal photography, and 
ultrasonographic imaging are 
performed  at 3 week s, 6 weeks then 
every 3 months

• Treatment  strategy ev olving
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Retinoblastoma
Initial Presentation

Residual Tumor Activity

2 mo nth s lat er

Retinoblastoma: 
No Clinical Activity

3 mo nth s lat er
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What’s This?

Melanocytoma
• Benign melanocytic 

uveal tumor

• Compose d of large, 
plump magnocellular 
nevus cells that are 
heavily pigme nted

• Can present in all age

     groups and races
• African-Ame ricans
• Female s

ht t p: // w ww . eyecan cer .co m,  D r . Sh iv an Mai ni  

B r J O pht hal m ol 200 8; 92: 156 -157  

What’s This?
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ht t p: // w ww . eyecan cer .co m,  D r . Sh iv an Mai ni  

B r J O pht hal m ol 200 8; 92: 156 -157  

Choroidal Metastasis

• Most common site for uveal 
metastases -90%

• Est imated incidenc e of 30,000 
cases/year

• Choroidal melanoma 2,500 
cases per year

• Primary  site 

• Breast (women)
• Lung (men)

Clinical Findings

• Creamy-white, placoid choroidal 
lesion

• Fast grow ing

• Usually  f ound in the posterior pole

• Exudative RD common

• Tumors may  metastasize elsewhere

Eye  Ca ncer  Net w or k

Lung CA with Choroidal Metastasis
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Breast CA with Choroidal Metastasis

Metastatic Prostate Cancer

Dr. Aa ro n Go ld
Metastatic Breast Cancer
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Choroidal metastasis are often associated with exudative RD

Choroidal metastasis from Lung CA

Special Testing

OCT

• Dom e shap ed ele vatio n o f r etin a an d RP E                                                                   
w ith  ad jacen t subr etin al flu id

• Ca n d etect retinal  ed ema, R PE thicke ning                                                                      
an d R PE det ach men t

B Scan

• Sho ws d iffu se cho roidal th ickening

• M ode rately high in tern al aco ustic refle ctivit y

FA

• Sho ws e arly hyp oflu ore scen ce  an d d iffu se                                  l ate 
st ain ing
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A-scan of Met vs CM

• A-Scan Ultrasound of  a  metastatic 
choroidal mass. Notice the 
moderate-high reflec tivity  and 
internal disorganization.

• A-Scan Ultrasound of  a  primary 
choroidal melanoma. Notic e the low-
moderate reflectivity and greater 
internal organizat ion of the lesion.

Treatment & Management
• Observation

• Radiotherapy

• TTT (transpupillary thermotherapy )

• Sy stemic therapy

• Enuc leat ion
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Initial Presentation

After EBRT

• Breast cancer is the most common tumor to metastasize to the eye  
-  followed by lung cancer

• 85% of patients with breast cancer metastases will have a known 
history of breast cancer

• Breast cancer metastases tend to be bilateral and  multiple

• 40% of these patients have a brain metastasis

Metastatic Tumors
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Metastatic Tumors

• Lung cancer metastasis rarely bilateral and multifocal

•  They often produce pain

•  Lung cancer metastasis 70% of patients

       don’t know they have cancer

•  Chest x-ray very important
w w w. m edi cal ar t s tu di o. com

What’s this?

Sclerochoroidal Calcification 
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Sclerochoroidal Calcification 

• Yellow-white subretinal lesions
• Idiopathic
• Usually in mid-periphery of the 

fundus near  arcades
• Typically asymptomatic
• Found in older  white patients
• Ultrasound shows high acoustic 

reflectivity
• May be related to calcium 

deposited at the sites of insertions 
of the oblique extraocular muscles
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Astrocytic Hamartoma
• Arises from the supportive glial cells of the sensory ret ina (astrocytes)

• May present as strabismus or leukocoria if the lesion occurs in or adjacent to the 
macula

• Clinical presentation varies widely, ranging from flat, translucent, noncalcified 
intraret inal patches to nodular, opaque, white inner-retinal lesions to a large, 
yellow-whitish, calcified, multinodular mulberry-like tumors

• OCT typically shows

• Dome-shaped 

• hy per-reflect ive 

• Moth-eaten appearance
• Posterior shadowing 

Astrocytic Hamartoma

• Main ocular manifestation of 
tuberous sclerosis

• In tuberous sclerosis, may present 
with achromic patches
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Choroidal Osteoma

• Osseous choristoma
• Orange-Yellow-White with well-defined borders

• Overlying RPE depigmentation/atrophy
• Usually near optic disc

• High acoustic reflectivity on ultrasound
• Possible vision loss due to:

• Choroidal neovascularization
• Subretinal fluid
• Atrophy of overlying retina

Thanks for your attention!
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Circumscribed Choroidal Hemangioma

• Rare, benign, intraocular tumors of the choroid

• Often mistaken for choroidal metastases and melanomas

• Characteristic appearance consists of an indistinct round-to-oval,  
orange-pink swelling at the posterior pole, often involving the 
optic disc, macula, or both

• Likely congenital -- macular hemangiomas are usually associated 
with amblyopia, most likely occurring as a result of hyperopia

• May remain asymptomatic throughout life

• However, visual symptoms may present between the second 
and fifth decades 
• Caused by secondary, exudative retinal detachment and 

macular edema.

• If left untreated, many patients eventually develop severe 
retinal detachments with secondary neovascular glaucoma

Circumscribed Choroidal Hemangioma

Diagnostic Features

• Ultrasonography shows acoustic solidity with a high 
internal acoustic reflectivity
• Also typically show s no vascular ac tivity

• Fluorescein angiography shows a highly vascularized 
choroidal lesion that typically fills rapidly, simultaneously 
with the normal choroidal vessels

• OCT can identify and quantify any associated macular 
edema and exudative retinal detachments
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Treatment

• Indicated for symptomatic patients due to:
• Exudative retinal detachment
• Macular edema
• Severe exudative retinal detachment threatening to cause 

neovascular glaucoma

• PDT has been an effective treatment

• Other treatment modalities include:  
• Anti-VEGF therapy
• External beam or proton beam radiotherapy
• Transpupillary thermotherapy or laser photocoagulation
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Diffuse Choroidal Hemangioma

Sturge–Weber Syndrome

• Sporadic neurocutaneous disorder

• Characterized by:
• Facial c apillary  malformation (port-wine stain)

• Leptomeningeal angioma

• Vascular ocular abnormalities

• Diagnosed clinically in the presence of the facial 
cutaneous changes with neurological changes and/or 
ocular manifestations

Sturge–Weber Syndrome

• Ocular manifestations include:
• Glaucoma (71%)

• Conjunctival or episcleral hemangiomas (69%)

• Diff use choroidal hemangiomas (55%)

• Only 8% of children born with facial port-wine stains 
are associated with Sturge–Weber syndrome, 
however, the association is more common if the facial 
nevus involves the eyelids.
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Diffuse Choroidal Hemangioma Treatment

• The main objective of treating diffuse choroidal 
hemangiomas is to prevent or treat severe retinal 
detachment, thereby avoiding secondary glaucoma and 
loss of the eye

• Because of the large size of the hemangioma, external 
beam radiotherapy or proton beam radiotherapy is 
commonly used.

• Anti-VEGF treatment may be utilized for small exudative 
detachments
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Combined Hamartoma of the retina and 
RPE

• Composed of glial, vascular,  and pigmented cells
• Appears grayish, with twisting intraretinal 

vasculature and scalloped
• SD-OCT shows retinal folding and highly reflective, 

disorganized retina
• Tend to cause significant traction to the 

surrounding retina and may distort vision as a result
• PDT and anti-VEGF therapy have shown to be 

effective in treating vascular leakage associated 
with these lesions
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Bilateral Diffuse Uveal Melanocytic 
Proliferation (BDUMP)
• Paraneoplastic

• Multiple round or oval choroidal lesions

• Exudative retinal detac hments

• Traditional tx  a imed at addressing the underly ing  malignancy



2/17/2025

1

Optimizing Intravitreal injections
Mich ael Singer,  M .D.

Preston O’B rien , M .S.

Cl inical  Pro fesso r of Ophthalmolo gy

 UT Heal th San An tonio

Director of C lin ical R esearch

Med ical C enter ophth almology

San Anton io TX

Financial Disclosures

• Consultant: Alimera,  Allergan, ANI,  Apellis,  EyePoi nt, Genentech, Astellas, ,  

Ocular Therapeutics,  Regeneron

• Speaker Contracted by Ineligible Company : Allergan, ANI,  Apellis,  EyePoi nt, 

Genentech,  Astel las, Regeneron

• Independent Research Cont ractor: Allergan, Apellis,  Ashvattha ,EyePoi nt, 
Genentech,  Astel las, , Kodiak,  Optos, Regeneron,  Rezol ute, Valo

• *Individual Stocks and Stock Opt ions (privatel y held): Aviceda, 

Inf lamm asome,  Nanoscope, Olives BioTherapeut ics

Steps involved in Intravitreal injection

• Eye/lid Prep
• Anesthesia 
• Syringe or Applicator
• Needle
• Injection location
• Post injection assessment
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Prep: Bactericidal solution

• Povidone Iodine 5%: Gold standard causes corneal irritation
• Chlorhexidine 0.5%-0.1 % Used as an alternate varying reports if as safe
• Hypochlorous acid 

Prep

• Povidone Iodine (PI) : Gold standard, causes corneal irritation

• Chlorhexidine 0.5%-0.1 % Used as an alternate to Povidone Iodide (PI) 
varying reports if as safe as (PI) in terms of preventing endophthalmitis

Prep
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• Hypochlorous (HA):

•  Hejkal and Avery Stuies showed both PI and HA gave significant reduction 
in Colony Forming Units  from baseline. HA may be more effective than PI.

Hejk a l TW, M a loley  LA, Kaddoura L. Hy pochlorous  A cid 0.01% vs  Pov idone -Iod ine 5% for 

O cular Antiseps is. J  Vi treoretin Dis . 2021 M ay  21;6(2):132-137. do i: 10.1177/24741264211013622. PM ID: 37008664; P MC ID: PM C 9976015

Prep

Eye prep: Location

• Providone iodine to the whole surface
• Providone iodine just to injection site
• Chlorhexadine to whole eye
• Chlorhexadine to injection site
• Hypochlorous acid to whole eye 
• Hypochlorous acid  to injection site

Hejk a l TW, M aloley  LA, Kaddoura L . Hy poch lo rous  A cid  0 .01% vs  Pov idone-Iod ine 5% for 

O cular Antiseps is. J  Vi treore tin Dis . 2021 M ay  21;6(2):132-137. do i: 10 .1177/24741264211013622. PM ID: 37008664; P MC ID: PM C 9976015

2023 PAT Survey
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Other preventive measures

• Masks 
• Gloves
• Lid speculum/manual lid retraction
• No talking

2023 PAT Survey

2023 PAT Survey
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Other preventive measures

• Gloves
• Lid speculum/manual lid retraction
• No talking

2022 PAT Survey

Anesthesia

• Local: 1 or 2 percent lidocaine 
• Topical : 4% lidocaine solution,
• Gels: (lidocaine gel), (chloroprocaine) (? Safety )
• Freeze Gun
• Pledgets or Q tips
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• Topical tetracaine, proparacaine:
• Act quickly usually first given prior to other anesthesia

Anesthesia

• Local: 1 or 2 percent lidocaine
• With or without epinephrine
• Usually given subconjunctivally after topical anesthetic 

Anesthesia

• Pledgets or Q tips 4% lidocaine with q tips or pledgets
• Usually placed under lid with eyes closes 3-5 minutes can 

repeat

Anesthesia
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Anesthesia : Gels

• Gels (Lidocaine Hydrochloric ophthalmic gel 3.5%)
•  (chloroprocaine hydrochloride ophthalmic gel 3% )
• There have been associations with increased risk of 

endophthalmitis with gels
• The Barrier study disputes this theory 

Barrier study

• chloroprocaine) compared with tetracaine ophthalmic solution 0.5% and their 
effects on the bactericidal act ion of pov idone-iodine 5% (PVI).1

• chloroprocaine group was non-inferior to tetracaine, with a higher mean perc ent 
reduct ion in colony  forming units than PVI. 1

Refe ren ce: 1 . I ly as H,  Costi ne  R . Th e E ffects o f Low Vi scosi ty  P re serv ati ve-Fre e Chloro proca ine Ophth almi c Ge l 3%  

ve rsus B AK-Con taini ng  Te trac aine  0.5% o n the  Bacteri cidal  Action o f Po vidone -Iod ine . Cl in  Ophth almo l.  2024;18 :825-831 https:/ /doi .org/ 10 .2147/ OP TH.S454496  [I ly as p830/ sec  

• Freeze Gun: Newly approved FDA device for anesthesia in patients 
allergic to lidocaine

Anesthesia
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22

OcuCool, non-pharmacological cooling anesthesia in 10 sec

Main 
Device

Single use 
Sterile tip

➢ Non-invasive cool ing anesthesia in 

10sec 

➢ Automati c monitoring of contac t 

qual ity

➢ Mul tiple time rs to prevent excessi ve 

coo ling

➢ Handheld : 1 pound

➢ Battery opera tion:  + 50 co oling 

anesthesia cyc les wi th ful l change

Single visit for 

numb & injection

in 1 minute

Syringe or Applicator

• Syringe: regular of Luer lock
• Syringe solution: Prefilled or draw up (filter needle size 18 or 19 

gauge)
• Applicator what gauge and what type syringe Fluocinolone or 

axitinib 
• Actuator type dexamethasone implant), Fluocinolone implant, 
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• Syringe: re gular o f Lu er lock
• Lu er lock better  for m ore viscou s me dic atio n

Syringe or Applicator

2024 PAT Survey

Filter Needle

• Filter needle size:18  gauge or 19 gauge).
• August 2023: “immediately discontinue use of any injection kits that 

contain the 19-gauge filter needle  and use injection kits with the 18-
gauge filter needle,  which are already in distribution for 
pegcetacoplan”
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Extended-release implant: Applicator Injector style

• Plunger inject or syr inge Can shoot  up to 3 imp lan ts

Applicator

Actuator type:
• Dex implant
• Fluocinolone implant 

Press down  to engage Slide to engage

Suprachoroidal injector

• SCS triamcinolone and Rgx 3-14 Potential space can be painful

Supero-temp oral quadrant is the thinnest
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Needle

• Gauge: 29,30,32 
• 29 gauge hollowed out (pegcetacoplan) 
• Filter needle incorporated needle (faricimab)

Injection location

• Which quadrant, safety 
• Which quadrant less painful

• Which quadrant?

Injection location
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• Which quadrant, safety 
• Superior temporal quadrant safer than inferotemporal quadrant1

• Less chance for endopht halmitis

Jo n na , Go wth a m & Ro th, Da n iel & F in e, Ho wa rd  & W h e at le y , H. & Pre nn e r, Jon a th an  & Kh ete rp a l, Arvin  & Co h en , Suz a nn e  & F e ue r, W illia m. (2 01 5 ). In fe rior In tra vitre al 
In je c tion  Site  Ass o cia te d with  High e r In c ide n c e o f Po s t-in je c tion  E nd o p ht ha lm itis . In te rn atio n al E ye  Sc ie nc e . 1 5 . 7 5 0-4 . 1 0 .39 8 0/j.iss n .1 6 7 2-5 12 3 .2 01 5 .5.0 2 . 

Injection location: Safety

Injection location : Comfort

• Comfort: Superior temporal most painful 2

• Inferior nasal has the least pain fibers2

2Karimi  S, M osav i SA, J adid i K, Nik khah H, Khei ri B. Which quadrant is  les s  painful  for in trav itrea l  in jection? A pros pec tiv e study. Ey e (Lond). 2019 Feb;33(2):304-312. 

do i: 10.1038/s 41433 -018-0208 -y . Epub 2018 Sep 10. PM ID: 30202072; PM C ID : PMC 6367313.

Injection location: Preference

• In the United States 70% of physicians injected  inferotemporal1

• In Mexico supero-temporal :63.2% (84/133) preferred to perform 
in the supertemporal quadrant, followed by 34.6% (46/133) in the 
inferotemporal2

1 . Ch a turv ed i  R, W an n am a ke r KW , Rivie re PJ, Kha n an i AM, Wy ko ff CC, Ch a o DL . Re al -W orld  Tre nd s  in  In tra vitrea l In jec tion  Pra c tic e s am o ng  Am e ric a n Retin a  Sp ec ialists . 
Op h tha lmo l Retin a . 2 01 9  Au g;3 (8):6 5 6-6 62 . d oi : 10 .10 1 6/j.o ret.2 0 19 .03 .0 23 . E pu b 2 01 9  Ap r 4 . PM ID: 3 1 13 3 54 4 ; PMCID: PMC6 68 4 44 7 .

2 . He n ain e-Ber ra A, F lore s-Pere d o V, L op e zc ara sa -He rn an d ez  G, Ma rtine z-Ca ste llan o s MA, M ira-L ore n zo  X , S o lis-Vi va nc o  A, 
Ga rc ia -Agu irre G; Me xic an  Re tina  As s oc iatio n. Surv ey  o f In tra vitre al In je ctio n Te c hn iqu e s Amo n g Retin a Sp ec ia lists  in  M ex ic o . Cl in Op h tha lmo l. 20 20  No v 26 ;14 :4 08 9-4 09 8 . 
d oi : 10 .21 4 7/O PT H.S28 5 95 5 . PMID: 33 2 73 8 05 ; PM CID: PMC 77 0 52 6 4.
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Post injection assessment

• Count fingers 53% Mexico
• Check pressure using Goldman or Tonopen 31% in US
• Use of NSAID 14% in US

Eye prep: Washout

• Whether or not to wash out prep; 
• Although 85% in US wash out povidone Iodide
• In the Hejkal study: After saline rinse of the eye that was treated 

with PI, 17 of 40 eyes (42%) had an increase in CFUs compared 
with the posttreatment swab.1 

1. He jk al  TW, Malo ley  LA, Kaddoura  L . Hy poc h lorous A cid  0.01% vs  Povidone-Iod ine 5% for O cu lar  A ntis eps is. J  

Vi treor etin Dis . 2021 May  21;6(2):132 -137. do i: 10.1177/24741264211013622. PM ID: 37008664; PM CID : PM C 9976015

Conclusion

• Even though retina specialists perform many  intravitreal 
injections there is still significant variability in terms of available 
options and the mechanics of this commonly performed 
procedure 


