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89780-EJ 

Ball Room 2   
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90320-FV 
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4:05 pm - 5:00 pm 
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Beyond the C/D Ratio  
Marcus Gonzales, OD, FAAO 1 D/T Hour COPE ID # 

90020-GL 

 



1

KERATOCONUS: 
DISEASE ETIOLOGY 
AND MANAGEMENT
Maria K Walker OD, PhD, FAAO

1

FINANCIAL DISCLOSURES
• None

2

KERATOCONUS

• Kerato: Prefix referring to cornea (“horny” tissue)

• Conus: conical structure or organ

• Originally described in 1854 (Nottingham)

• Abbreviations: “KC”, “KCN”, ”Kc”

• Classically thought of as a NON-inflammatory corneal ectasia

3

3

• Younger patients progress more aggressively

• Patients <17yo are likely to show >1.5D max K progression

• Steeper patients at onset are likely to progress more

• Middle Eastern patients experience more progression

4

NATURAL 
KERATOCONUS 
PROGRESSION

4

NATURAL 
KERATOCONUS 
PROGRESSION

• Younger patients progress more
aggressively

• Patients <17yo are likely to
show >1.5D max K 
progression

• Steeper patients at onset are
likely to progress more

• Middle Eastern patients 
experienced more progression

3x more likely to develop Kc

3x

1.5-2x

5

5

6
Ferrari G, Rama P. The keratoconus enigma: A review with emphasis on pathogenesis. Ocul Surf. 2020 Jul;18(3):363-373.

6



2

EHLERS-DANLOS 
SYNDROME

• Connective tissue disease

• Reduced lumican, keratocan, 
and decorin

• COL2A1, COL5A1, TNXB, and 
ZNF469 gene variants

Neurological manifestations of Ehlers-Danlos syndrome(s): A review

Fransen E et al. Resequencing of candidate genes for Keratoconus reveals a role for Ehlers-Danlos Syndrome genes. Eur J Hum Genet. 2021
Dec;29(12):1745-1755

7
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MITRAL VALVE PROLAPSE

Siodia JA, Franco JC. The association between keratoconus and mitral valve prolapse: a meta-analysis. Current Cardiology Reviews, 2020;16:147-152

• Connective tissue disease

• Occurs in 3-5% of the population

• Mitral valve leaflets and chordae are
“extra stretchy”

8
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OBSTRUCTIVE SLEEP APNEA

• Affects 24% KC patients

• Prevalence in KC >20x higher than in 
general population

https://www.news-medical.net/health/Obstructive-Sleep-Apnea-in-Children.aspx

Pihilblad MS, Schaefer DP. Eyelid laxity, obesity, and obstructive sleep apnea in keratoconus. Cornea 2013;32:1232-6.
Pedrotti E, et al. Obstructive sleep apnea assessed by overnight polysomnography in patients with keratoconus. Cornea 2018;37:470-3. 
Pelligrini M, Bernabei F, Friehmann A, Giannaccare G. Obstructive sleep apnea and keratoconus: a systemic review and meta-analysis. OVS 2020 Jan;97(1):9-
14.

9

9

OTHER 
SYSTEMIC 
ASSOCIATIONS
• Marfan syndrome

• not supported by recent review

• Tourette disease
• may be associated with eye rubbing

• Down syndrome

• Obesity

• Complex genetic syndromes

• Diabetes protective?
• accelerated corneal cross-linking?

• controversial

M aum enee IH . The eye in  the  M arfan  syndrom e. Trans  A m  O phtha lm ol S oc 1981 :79 :684-733
M ashor R S , K um ar N L , R itenour R J, R ootm an D S . K eratoconus caused by eye rubb ing in patien ts  w ith  Tourette  S yndrom e. Can  J  O phtha lm ol 2011 ;46 :83-6 .
P ih ilb lad M S , S chaefer D P . E yelid lax ity , obes ity , and obstructive s leep apnea in keratoconus . Cornea 2013 ;32 :1232 -6 .
N aderan M  et a l. A ssocia tion betw een d iabetes and keratoconus : a case-contro l s tudy . Cornea 2014 ;33 :1271-3 . 
K uo IC , B rom an A , P irouzm anesh A , M elia  M . Is  there  an  associa tion  betw een  d iabetes  and  keratoconus? O phtha lm ology 2006 ;113 :184-90 .

1 0
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OCULAR ASSOCIATIONS
• Floppy Eyelid Syndrome

• oxylatan fibers present and altered MMP levels seem to be present in both

• Cataracts, granular dystrophy type II, Fuchs dystrophy
• Chance? Genetics predisposed to oxidative damage?

• Vernal keratoconjunctivitis, allergies, eczema, atopy, eye rubbing

Ezra DG, Beaconsfield M, Sira M, Bunce C, Wormald R, Collin R. The associations of floppy eyelid syndrome: a case control study. Ophthalmology 
2010;117:831-8.

https://webeye.ophth.uiowa.edu/eyeforum/atlas/pages/Vernal-
Keratoconjunctivitis.htmlhttps://www.healthline.com/health/eczema-around-eyes https://www.dreamstime.com/stock-photo-child-rubbing-his-eyes-

isolated-white-background-image49410094

1 1
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• Elevated proteolytic activity (MMP-9, MMP-2) and
reduction of MMP inhibition (TIMPs)

• Inflammation:

• IL-6 increased

• TNF-alpha increased

• IL-17 increased

• IL-12 reduced

• CCL5 reduced

• Zinc-alpha2-glycoprotein reduced

• IGGkappa chains reduced

• Lactoferrin reduced

1 2

INFLAMMATION IN KERATOCONUS

12

https://www.researchgate.net/publication/271596334_Neurological_manifestations_of_Ehlers-Danlos_syndromes_A_review
https://www.news-medical.net/health/Obstructive-Sleep-Apnea-in-Children.aspx
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KERATOCONUS (KC)
• Inferior thinning and ectasia

• Rabinowitz Criteria:

• KISA%: 
• K value (max >47.20)

• Inf/Sup (>1.4D Asymmetry)

• Classic Prevalence cited: 1 in 2000 individuals 
(Kennedy et al. 1986) [range .0003% - 2.5%]

Corneal Topography

steep

flat

1 3
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1 4

What is the current prevalence of KC??

14

Saudi Arabia: 48 in 1000

3111 articles scanned, 99 read
29 studies, 15 countries
>50 million people

South Korea: 0.38 in 1000

Worldwide Prevalence of Kc: 1.38 per 1000

New Zealand: 5 in 1000

Iran: 40 in 1000United States: 1.5 in 1000

Denmark: 0.5 in 1000
Netherlands: 2.5 in 1000

India: 25 in 1000

Russia: 0.002 in 1000

1 5
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Ferrari G, Rama P. The keratoconus enigma: A review with emphasis on pathogenesis. Ocul Surf. 2020 Jul;18(3):363-373.
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1 7
Ferrari G, Rama P. The keratoconus enigma: A review with emphasis on pathogenesis. Ocul Surf. 2020 Jul;18(3):363-373.
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THE HUMAN IMPACT OF KC

1 8

18
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THE HUMAN 
IMPACT OF KC
• Usual onset late 2nd or early 

3rd decade

• Blurry vision

• Highly aberrated

• Glare

• Glasses unable to improve

1 9
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Clinical signs of 
Keratoconus (KC)

• Obvious outward protrusion (Munson sign)

• Iron deposition in basal epithelium (Fleisher’s ring)

• Stress lines (usually vertical) in the posterior stroma (Vogt’s 
striae)

Munson’s Sign Fleisher’s ring Vogt’s striae

2 0
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Clinical signs of 
Keratoconus (KC)

• Stromal thinning (and protrusion)

• Leads to corneal scarring in the anterior stroma (most common) 
and ultimately can scar all layers (epi, stroma, lesser extend endo)

scarring

Stromal Thinning

Normal

2 1

21

SEVERE KC CAN LEAD TO HYDROPS

2 2

22

Acute

1 week

1 month

2 months

2 3
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HISTOPATHOLOGY OF KC
Epithelium: 
- 50μm thick
- 4-6 layers of non-

keratinized stratified
squamous epithelial 
cells

Anterior Limiting Lamina 
(Bowman’s):
- 8-12μm thick
- Collagen fibrils weave into

the stroma

Stroma: 
- Primarily collagen (I)
- Proteoglycans: decorin, 

biglycan, lumican, 
keratocan, 
osteoglycin/mimecan

Endothelium:
- 5μm thick
- Single sheet of cuboidal

cells 

Posterior Limiting Lamina 
(Descemet’s): 
- Collagen VIII
- 5-10μm thick

2 4

Normal Cornea

24
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Mathew et al 2011

THE KERATOCONUS CORNEA
EPITHELIUM & BOWMAN’S

Jongebloed WL, Worst JFG. The keratoconus epithelium studied by SEM. Documental Ophthalmologica 1987;67,171-181.
Efron N, Hollingsworth JG. New perspectives on keratoconus as revealed by corneal confocal m icroscopy. Clin Exp Optom 2008 Jan;91(1):34-55
Mathew J, Goosey J, Bergmanson JPG. Quantified histopathology of the keratoconic cornea. Optom Vis Sci. 2011 Aug;88(8):988-97.

Epithelium: 

• Superficial cells elongate

• Wing cells enlarge with large, irregular nuclei

• Variable shape changes in basal epithelium

• Thinning or thickening can occur (thinning early, thickening in late disease)

Anterior Limiting Lamina (Bowman’s): 

• Often disrupted with epi and keratocyte protrusions, can be infiltrated with epithelial cells

2 5
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THE 
KERATOCONU
S CORNEA

2 6

Epithelium:
 

• Superficial cells elongate

• Wing cells enlarge with large,
irregular nuclei

• Variable shape changes in basal
epithelium

• Thinning or thickening can occur
(thinning early, thickening in late
disease)

Anterior Limiting Lamina 
(Bowman’s): 

• Often disrupted with epi and 
keratocyte protrusions, can be
infiltrated with epithelial cells 

Grieve K, Georgeon C, Andreiuolo F et al. Imaging microscopic features of keratoconis cornea morphology. Cornea 2016;35(12):1.

26

THE KERATOCONUS CORNEA
STROMA

• Lamellae (collagen) and keratocytes decrease in number

• Some researchers believe the collagen “split”

• Ultimately becomes thinner

• Lamellae become wider and flatter

• Abnormal keratocyte and proteoglycan densities

• Non-keratocyte (immune cells) have been found in Kc

American Academy of Ophthalmology, 2014

Niederer RI et al. Laser scanning in vivo confocal microscopy reveals reduced innervation and reduction in cell density in all layers of the keratoconic cornea. IOVS. 
2008;49:2964-70.
Morishige N et al. Quantitative analysis of collagen lamellae in the normal and keratoconic human cornea by second harmonic generation imaging microscopy. IOVS. 
2014;55:8377-85.
Mocan MC, Yilmaz PT, Irkec M, Orhan M. In vivo confocal microscopy for the evaluation of corneal microstructure in keratoconus. Curr Eye Res 2008;33:933-9.
Garcia B, et al. Differential expression of proteoglycans by corneal stromal cells in keratoconus. IOVS. 2016;57:2618-28.

2 7
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stromal thinning/epi disruption  

• 140 normal eyes; 122 Kc eyes
• Keratoconus nerves thicker but

not more numerous

prominent nerves

The Keratoconus Cornea
stroma

2 8
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THE 
KERATOCONUS 

CORNEA
D E S C E M E T ’ S  &  
E N D O T H E L I U M

• Descemet’s Membrane and Endothelium: 
• Signs are likely secondary 
• Descemet’s breaks in hydrops
• Polymegathism and pleomorphism

OO Ucakhan et al. In vivo confocal m icroscopy findings in keratoconus. Eye Contact Lens 2006;32:183-91.
Fan Gaskin JC, Patel DV, McGhee CNJ. Acute corneal hydrops in keratoconus – new perspectives. Am J Ophthalmol 2014;157:921-8.

2 9
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POTENTIAL
CONTRIBUTORS 
TO KC

Genetics

Environmental 
Factors

Sex/AgeInflammation

Hormones

Behavioral traits

Pollution

3 0

30
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KERATOCONUS PROTEOMICS
• Reduction of collagen type I, II, IV, V, XII

• Structural proteins downregulated
• Lumican, keratocan, decorin

• Increase in glucosaminoclycans (GAGs)
• Increased expression of degrative enzymes: phosphatases, lipases, esterases

• Elevated cathepsins

• Increased cytokines/inflammatory mediators
• Increased IL-1, -6, MMPs (e.g.,-9), TGF-a, TGF-b

• Reduction in inhibitory enzymes (i.e., TIMP-1)
Cheng  E L , M aruyam a I, S undarR aj N , S ugar J , Feder R S , Yue B Y . E xpress ion  o f type X II co llagen  and  hem idesm osom e-associa ted  pro te ins  in  keratoconus corneas . Curr E ye R es 2001 ; 22 (5 ): 333-40 . 
Chaerkady R , S hao H , S cott S G , et a l. The keratoconus cornea l pro teom e: Loss of ep ithe lia l in tegrity and strom al degeneration . J P roteom ics 2013 ; 87 : 122-31 .
F in i M E , Yue B Y, S ugar J . Co llageno lytic/gela tino lytic m eta llopro te inases in norm al and keratoconus corneas . Curr E ye R es 1992 ; 11 (9 ): 849-62 . 
K ao W W , V ergnes JP , E bert J , S undar-R aj CV , B row n S I. Increased co llagenase and gela tinase activ ities in keratoconus . B iochem B iophys R es Com m un 1982 ; 107 : 929-36 . 
Iha la inen A , S alo T , Fors ius H , P eltonen L . Increase in type I and type IV co llageno lytic activ ity in prim ary cu ltures of keratoconus cornea . E ur J C lin Invest 1986 ; 16 (1 ): 78-84 . 14 .Zhou  L , Yue B Y , Tw in ing  S S , S ugar J , 
Feder R S . E xpress ion of w ound healing and stress-re la ted pro te ins in keratoconus corneas . Curr E ye R es 1996 ; 15 (11 ): 1124-31
K enney M C , Chw a M , A tilano S R , et a l. Increased levels o f cata lase and catheps in V /L2 but decreased T IM P -1  in keratoconus corneas : evidence that ox idative stress  p lays  a  ro le  in  th is  d isorder. IO V S  2005 ; 46 (3 ): 823-
32 . 
B a lasubram anian  S A , M ohan  S , P ye D C , W illcox  M D . P ro teases , pro teo lys is  and  in flam m atory m olecu les  in  the  tears  o f peop le  w ith  keratoconus . A cta  O phtha lm ol 2012 ; 90 (4 ): e303-9 .
Lem a I, D uran  J  A . In flam m atory m olecu les  in  the  tears  o f pa tien ts  w ith  keratoconus . O phtha lm ology 2005 ; 112 : 654-9 .
Jun  A S , Cope L , S peck  C , e t a l. S ubnorm al cytok ine pro file  in  the  tear flu id  o f keratoconus patien ts . P LoS O ne 2011 ; 6 (1 ): e16437 .
Lem a I, B rea  D , R odríguez-G onzá lez R , D íez-Feijoo E , S obrino T . P ro teom ic ana lys is  o f the  tear film  in  patien ts  w ith  keratoconus . M ol V is  2010 ; 16 : 2055 -61 .

3 1
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ALTERED 
INFLAMMATORY 
HOMEOSTASIS

Galvis V, Sherwin T, Tello A, Merayo J, Berrera R, Acera A. Keratoconus: an inflammatory disorder? Eye 2015 Jul;29(7):843-593 2

32

TEAR 
CY TOKINES 
IN KC

Proposed hypothesis from:

3 3
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LYSOSOMAL 
HYDROLASES
• Types of hydrolases in 

lysosomes:

• Proteases 

• Lipases 

• Phospholipases

• Esterases

• Nucleases 
Lysosomes: membranous bags of hydrolytic enzymes (i.e., acid 

hydrolases) that degrade phagocytosed material and worn-out parts 
of the cell.  

3 4

34

LYSOSOMAL 
HYDROLASES

• 3 lysosomal hydrolases found increased in Kc buttons

• Phosphatases

• Lipases

• Esterases

• Late vs. early Kc findings 3 5

35

CATHEPSINS ARE LYSOSOMAL PROTEASES
• Cathepsins are lysosomal (aspartyl and cysteine) and neutrophilic proteases

• Aspartyl: Cathepsin D

• Neutrophilic: Cathepsin G

• Cysteinyl: Cathepsins B,C, F, H, K, L, O, S, V, W, X/Z

• K: expressed by surface epi and increased in Kc

• B&G: localize to corneal epithelium; degrade collagens & PG

• Can activate MMPs…
• Some researchers think these, not MMPs, drive gelatinase activity in Kc

3 6

36
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SYSTEMIC 
DYSREGULATION??
• Cornea absorbs UV light

• Generates free radicals

• Defense mechanisms exist
• superoxide dismutase
• Catalase
• glutathione peroxidase
• glutathione

• Study measured oxidative 
stress index (OSI) in blood 
• 25 Kc & 25 normal 

3 7
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OXIDATIVE STRESS IN KC

• Kc have impaired oxidative stress response

• Increased
• Inducible nitric oxide synthase

• nitrotyrosine

• malondialdehyde

• glutathione S-transferase

• Reduced 
• extracellular superoxide dismutase

• aldehyde dehydrogenase class 3

https://biologydictionary.net/oxidative-stress/
3 8
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GENETICS AND KERATOCONUS
• (+)FHx in 5-20% of patients

• Both autosomal recessive and dominant have been reported

• Candidate genes:

• VSX1 (Visual System Homeobox 1 gene)

• SOD1 (Superoxide dismutase 1)

• Collagen genes: COL4A1, A2, A3, A4, and COL8A1, A2

• ZNF469 (Zinc finger protein 469)

COL2A1, COL5A1, TNXB, and ZNF469 gene variants found in both KC and Ehlers-Danlos

K ennedy R H , B ourne W M , D yer JA . A  48-year c lin ica l and  ep idem io log ic  s tudy o f keratoconus . A m  J O phtha lm ol 1986 ;101 :267–73 .
W ang  Y  e t a l. G enetic  ep idem io log ica l s tudy o f keratoconus : evidence for m ajor gene determ ination . A m  J M ed  G enet 2020 ;93 :403 -9 .

3 9
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GENETICS AND KERATOCONUS
• Select gene mutations found in familial cohorts in Ireland, Equator, etc.
• LOX gene (lysyl oxidase) polymorphisms associated with Kc

• Could result in deficient cross-linking
• CAST (Calpastatin encoding gene)

• Inhibits Calpain
• Other genes

• Interleukin-1 genes – polymorphisms il IL-1b promoter and IL-1a in some populations
• TGF-1b mutations – reduced expression in Kc

• Mitochondrial DNA
• Mitochondrial complex 1 gene – involved in generating ROS – mutations seen in Kc

4 0K ennedy R H , B ourne W M , D yer JA . A  48-year c lin ica l and  ep idem io log ic  s tudy o f keratoconus . A m  J O phtha lm ol 1986 ;101 :267–73 .
W ang  Y  e t a l. G enetic  ep idem io log ica l s tudy o f keratoconus : evidence for m ajor gene determ ination . A m  J M ed  G enet 2020 ;93 :403 -9 .

40

ENVIRONMENT AND KC
• Age: most commonly onset in 2nd decade of life

• Pediatric and geriatric Kc also reported

• Eye rubbing

• 50% of Kc patients rub their eyes (or have (+) h/o rubbing)

• Could be secondary to atopy/allergies and itching

• Contact lens use

• Chronic CL wear may promote keratocyte apoptosis, induce cytokines

N ottingham  J . P ractica l observations  on  con ica l cornea , and  on  the  short s igh t, and  o ther defects  o f v is ion  connected  w ith  it . London ; L iverpoo l: John  Church ill; D e igh ton  &  Laughton ;1854 . 
M acsa i M S , V arley G A , K rachm er JH . D evelopm ent o f keratoconus after contact lens w ear: patien t characteris tics . A rch O phtha lm ol 1990 ;108 :534-8 .
Lem a I, D uran  JA , R u iz  C , D iez-Feijoo E , A cera A , M erayo J . In flam m atory response to  contact lenses  in  patien ts  w ith  keratoconus com pared  w ith  m yop ic  sub jects . Cornea 2008 ;27 :758 -63 . 

4 1
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ENVIRONMENT AND 
KC

• Kc more prevalent in countries closer to equator
• Animal models shown corneal UV exposure 

associated with keratocyte apoptosis and
collagen/stromal thinning

• But CXL works..?

Sun exposure – unclear evidence

• Kc patients have increased obesity rates (+ sleep 
apnea & floppy eyelids)

BMI

4 2

42
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ENVIRONMENT AND KC
• Pollution

• Cigarette smoking is not a risk factor for Kc

• May be protective (promotes cross-linking)

• Russia showed higher incidence (5x) in urban environment

• Radiation contaminated locations

• Lower socioeconomic classes more prevalent?

• Personalities
• Kc can be associated with obsessive compulsive behavior

• Variable findings in the literature

4 3
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OPTICS OF 
KERATOCONUS
• Coma is the primary aberration

associated with Kc

4 4

44

CORNEAL BIOMECHANICS
• Many studies have evaluated corneal biomechanics in Kc

• Reduced hysteresis, greater deformation of Kc
• Visual quality associated with corneal biomechanics
• Shows promise for early detection

4 5
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HORMONES & KC
• Thyroid dysfunction related to Kc?

• Thyroxine in the tears, AH, and thyroxine receptors in keratocytes are increased

• Higher rate of thyroid gland dysfunction reported in Kc patients

• Sex hormones
• One study found no differences
• Another found increased mRNA expression of androgen and estrogen receptors in 

corneal epithelium in Kc
• No changes in corresponding protein levels 

• One study found reduced androgen precursors and increased estrogen – together 
with altered Prolactin Induced Protein (PIP)

Thanos S , O ellers P , M eyer Zu , H orste M , P rokosch V , e t a l. R o le  o f thyrox ine in  the  developm ent o f keratoconus . Cornea  2016 ;35 :1338-46
A yan B . e t a l. E va luation  estrogen , progesterone and  androgen  receptor express ions  in  cornea l ep ithe lium  in  keratoconus . Contact Lens A nterior E ye 2019 ;42 :492-6 . 

4 6
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KC MANAGMENT
• Surgical

• Corneal cross-linking (CXL)

• Corneal transplantation

• PKP – full thickness for full thickness scars or greater irregularity

• LKP – partial thickness for anterior only scarring

• Refractive 
• Spectacles (not as useful)

• Contact lenses

47

CXL considerations

• Age & stage of Kc
• K values at detection
• Co-morbidities & risks for progression
• Ethnicity

CXL Complications

• Delayed epi healing
• Haze
• Inflammation
• Stromal edema
• Endothelial damage
• Poor treatment effectC ro sslin k in g  p ro ce d u re  So u rce  (a ll): P h o e b e  Le n h art, M .D .

So u rce : h ttp s://w w w .e ye w o rld .o rg/

4 8
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PATIENT 
INFORMATION

• Office can order guides – or patient can request 
online

• www.nkcf.org

4 9
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REFERRAL PROCESS

• Provide options for patients:

• Epi on / epi off options

• Different insurance/costs

• Clinical studies

• Written resources for patients

• Develop a plan – provide patients with 
actionable items

w w w .eyesurgeonsofind iana .com

5 1
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POST-CXL CO-MANAGEMENT

• Post-operative symptoms: 
• Photophobia, epiphora, burning, soreness, blur until re-epithelialization (at least)

• Stinging when instilling drops

• Medications post-procedure:
• BCL (~7 days)

• Antibiotic 4-6x per day

• Steroid 2-4x per day

• Non-steroidal anti-inflammatories, topical and possibly oral

• Preservative-free artificial tears

5 2
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POST-CXL CO-MANAGEMENT
• Written instructions typically given by the OMD

• Important to remain consistent

• General universal recommendations

• No swimming in open bodies of water or swimming pools/hot tubs (at least 2 weeks)

• Tylenol can be taken for eye soreness

• Increasing pain/redness should be treated urgently

• Temporary stromal edema, haze are common

• Follow-up schedules

• 1 day/week, 1 month, 6 weeks – start CL?, 6–12-month follow-up

5 3
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POST-CXL HAZE

5 4

53

POST-CXL HAZE

5 5
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http://www.nkcf.org/
http://www.livingwithkeratoconus.com/
http://www.eyesurgeonsof/
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LONG-TERM FOLLOW-UP

• Communicating with surgeon

• Monitor at 4-6 months evaluating progression (*no global period*)

• Remaining complications
• Haze likely to be gone at 1-year

• Acute haze: 100%; Chronic haze: 10%

• Educating patient about follow-up needs
• Contact lenses

• Progression f/u only

5 6

55

• Spectacles or no correction

• Soft CL – commercial and custom

• Corneal gas permeable lenses: GPs

• Scleral lenses

• Hybrid lenses (rigid center, soft skirt)

5 7

GP

Sclerals

REFRACTIVE MANAGEMENT

56

The Scleral Lens

5 8

SCLERAL LENSES

57

QUESTIONS?

• Maria Walker, OD, PhD
• mkwalker@central.uh.edu 

5 9

58

SUMMARY
• Keratoconus is an inflammatory-based disease that involves a complex interaction of 

characteristics:

• Genetics – susceptible genes, poor protective mechanisms

• Environment – allergies, ocular inflammation

• Behavior – rubbing, sleep

• The primary progression treatment for KC is corneal cross-linking

• Reducing inflammation also being implemented

• The primary refractive management for KC is rigid lenses (scleral lenses best)

5 9
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Keep it real
The Relevance of Scleral Lens Research in Clinical Care

Maria Walker OD, PhD, FAAO, FSLS

1

D i s c l o s u r e s

• None

2

K e e p i n g  i t  rea l
The crossroads between (anecdotal) clinical wisdom and clinical research

Clinical 

wisdom

Clinical 

research

3

Corneal vault with scleral lenses

4

4

Scleral Lens Evaluation: Slit Lamp

5

White light
Optic section
45 degree angle

5

SL Indications in 2022
¬ Keratoconus / PMD

¬ Post Corneal Transplant 

¬ Post RK

¬ Post LASIK/PRK 

¬ Post Intacs

¬ Corneal Scarring

¬ Post Surgical

¬ Ocular surface disease 

¬ High Rx

¬ Amblyopia 

¬ Myopia control 

¬ Prosthetics 

¬ Aphakia

6
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Most common indication for SL in the US is Keratoconus

7

First Case Series:
Keratoconus

8

9

What is the current prevalence of KC??

9

Saudi Arabia: 48 in 1000

3111 articles scanned, 99 read

29 studies, 15 countries

>50 million people

South Korea: 0.38 in 1000

Worldwide Prevalence of Kc: 1.38 per 1000

New Zealand: 5 in 1000

Iran: 40 in 1000United States: 1.5 in 1000

Denmark: 0.5 in 1000

Netherlands: 2.5 in 1000

India: 25 in 1000

Russia: 0.002 in 1000

10

10

• Younger patients progress more aggressively

• Patients <17yo are likely to show >1.5D progression yearly

• Steeper patients at onset are likely to progress more

• Middle Eastern patients experienced more progression

Natural Keratoconus Progression

11Ferdi et al. Keratoconus Natural Progression: A Systematic Review and Meta-analysis of 11,529 eyes. Ophthalmology 126 (7): 935-945. 2019. 

11

• Younger patients progress more

aggressively

• Patients <17yo are likely to show

>1.5D progression yearly

• Steeper patients at onset are likely to

progress more

• Middle Eastern patients experienced

more progression 

Natural Keratoconus Progression

12

3x more likely to develop Kc

3x

1.5-2x

Ferdi et al. Keratoconus Natural Progression: A Systematic Review and Meta-analysis of 11,529 eyes. Ophthalmology 126 (7): 935-945. 2019. 

12
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Patient JM
35yo HM

• Last exam >2y ago

• Pt reports broken lens OD, had good comfort, fit and vision

with SL OU

• Wearing scleral lenses >10y for KC

• Wears 16h per day

• Clearcare and ScleralFil

• Manifest spec Rx:

• OD: -3.00-3.00x082 20/40

• OS: -1.00-4.00x017 20/100

13

Initial exam
• Presenting Scleral Lens OS:

• Toric prolate lens / -3.00 / 6.4

• SAG: 5650; DIA: 16.0

• flat 4 x steep 1 (150um difference)

• VA: 20/40 (typical for this patient)

• Good fit, vault <100um

• Re-ordered habitual OD, OS, set for patient to pickup 

lenses without dispense and return for f/u in 2 weeks
Video

14

Emergency 9 days later
• Pain OD started two days ago

• Tried rinsing with saline and that didn’t

help

• (+) photophobia

• Had picked up lenses a few days ago –

was wearing the lenses when presenting

for the visit

Corneal 

hydrops OD

15

Emergency 9 days later
• Reported lenses improved comfort; VA 20/50

• Started treatment: 

• Tobradex TID

• Prednisolone acetate 1% TID

• Muro 128 QPM and QAM

• D/C scleral lens wear until healed
Corneal 

hydrops OD

16

What is corneal hydrops?
- 147 eyes out of 5242 (3%)

- Young males most common

- More common in severe allergic disease

- 59% needed penetrating keratoplasty

Ophthalmology 1994
Maharana PK, Sharma N, Vajpayee RB. Acute corneal hydrops in keratoconus. Ind. J. Ophthalmol. 2014. 61(8): 461-464. 

17

Follow-up: 5 days post dx

• Patient reports everything is “back to normal”

• Compliant with drops

• He had not stayed out of lenses as 

recommended, but tried to reduce wear

• Wore lenses OU to appt

• Vision: 20/30- OD; 20/40 OS

5 days prior

18
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Follow-up: 5 days post dx
• Treatment:

• Continue with Tobradex until 9/24

• Reduce Pred to BID on 9/25

• Continue with Muro BID or as needed – do 

not put in SL

• Scleral lens wearing recommendation? 

5 days prior

19

Follow-up: 15 days post dx
• Reports complete “resolution” 

• Compliant with drops

• Wore lenses almost full time

• Vision: 20/20- OD; 20/40 OS

• Updated treatment plan

• Reduce Pred to QAM

• Continue with Muro BID or as needed 

• Okay to resume SL wear

20

Final Follow-up: 1 mo post dx

• Resolved hydrops

• Vision: 20/20- OD; 20/40 OS

• Discontinue all drops

• Continue with scleral lenses

21

Hydrops Resolution

Day 1 Day 5 Day 29

Complete resolution in <30 days

Scleral lens wear throughout

Did the scleral lenses induce the hydrops?

Did the scleral lenses help in hydrops healing? 

22

Research
• Occurs in 3% of patients1

• Scleral lenses do not increase risk of hydrops, but rigid 

lenses do2

1. Tuft SJ, Gregory WM, Buckley RJ. Acute Corneal Hydrops in Keratoconus. Ophthalmology 1994;101:1738–44.

2. Barsam A, et al. Case-control study of risk factors for acute corneal hydrops in keratoconus. Br J Ophthalmol 2017;101:499–502

Clinical Impression?

• Greater prevalence in SL wear?

• SL as a risk factor?

• SL improve healing time? 

23 24
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Research
• Occurs in 3% of patients1

• Scleral lenses do not increase risk of hydrops, but rigid lenses do2

• Resolution is variable3

• 20 – 120 days with intracameral injection (IC) injections

• 64 – 115 days with conservative treatment

• Can be well managed with IC inj. when Descemet’s is broken3

1. Tuft SJ, Gregory WM, Buckley RJ. Acute Corneal Hydrops in Keratoconus. Ophthalmology 1994;101:1738–44.

2. Barsam A, et al. Case-control study of risk factors for acute corneal hydrops in keratoconus. Br J Ophthalmol 2017;101:499–502

3. Maharana PK, Sharma N, Vajpayee RB. Acute corneal hydrops in keratoconus. Ind. J. Ophthalmol. 2014. 61(8): 461-464.

CLINICAL IMPRESSION?
• Greater prevalence?

• SL as a risk factor?

• SL improve healing time?

25

Surgical intervention with Descemet’s rupture/detachment

26

Treatment & Management of Keratoconus
Progression Treatment:

- Corneal Cross Linking

- No known therapeutics (topicals or orals)

Optometry role in CXL

• Detect & refer

• Post-procedure refractive mgmt.

• Continuing to monitor disease
C ro sslin k in g  p ro ce d u re  So u rce  (a ll): P h o e b e  Le n h art, M .D .
So u rce : h ttp s://w w w .e ye w o rld .o rg/

27 28

The cornea flattened by about 3D while progressing post CXL

29

Patient AG
• 18yo Hispanic male

• CXL in 2018

October 2021 October 2022

410um 370um

40um of central thinning in 1 year

30
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Patient CP
• 17yo white male

• CXL in 2020

January 2022 October 2022

444um 413um

30um of thinning in 10 monthsLeft eye: hydrops in May 2022

31

KC Summary

• Kc prevalence is increasing in the US

• Scleral lenses may induce hydrops in susceptible patients

• They may also help in healing

• Hydrops can occur post-CXL and all patients should be monitored with testing (tomography) and pt

education

“Don’t rub your eyes”

”Be gentle when applying and removing CL”

“Red eyes are urgent until proven otherwise”

32

33

blur, redness, discomfort after several hours of lens wear

Specular microscopy

• OD 2220 cells/mm

• OS 3389 cells/mm

Neurotrophic keratopathy

POST PRE DIFFERENCE

628 574 +54

Corneal thickness maps

+228

33

Theoretical Model Considerations

L. Michaud, E. van der Worp, D. Brazeau, R. Warde, C.J. Giasson. Predicting estimates of oxygen transmissibility for scleral lenses. Contact Lens Ant Eye, 35 (2012), pp. 266-271
J.M. Jaynes, T.B. Edrington, B.A. Weissman. Predicting scleral GP lens entrapped tear layer oxygen tensions. Contact Lens Ant Eye, 38 (2015), pp. 44-47

“May provoke hypoxic corneal effects when a lens of 100 Dk is thicker than 

220–260 um and the tear reservoir is greater than 150 um”

↓ Tear reservoir

↑ Dk materials

↓ Lens thickness

34

SL Oxygen Transmission

Kum ar, M ukesh et al. “Scleral Lens-Induced Corneal Edem a after Penetrating Keratoplasty.” Optom etry and vision science : official publication of the Am erican Academ y of Optom etry vol. 97,9 (2020): 697-702. 
Bergm anson, Jan P G et al. “Scleral contact lenses and hypoxia: Theory versus practice.” Contact lens & anterior eye : the journal of the British Contact Lens Association vol. 38,3 (2015): 145-7. 

Fisher et al 2020

• Decrease FR 487 to 144
• LT 300
• Dk 141

Edema 1.81 to 0.69%

62% reduction

Take home: with a Dk > 100, lens thickness <400, biggest ROI is reducing FR thickness

Pullum et al 1991

• Decrease LT 300 to 150
• Dk 115
• FR thickness - unknown

Edema 1.33 to 1.43%

7% increase

Dhallu et al 2020

• Increase Dk 100 to 200
• LT 350
• FR thickness - 325

Edema 0.55 to 0.48%

12% reduction

Lens Thickness Lens Dk FR ThicknessLens thickness Lens Dk FR Thickness

35

High Risk Patients

Modifiable factors: 

1) Lens changes

a) Lens thickness (<1000?)

b) Lens Dk (>100)

2) Tear reservoir thickness*

[Short-term daily wear in normals

induces ~1% to 3% edema]

36
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Neurotrophic keratopathy

37

Tangential curvature map: IRREGULAR

37

Step 1: Increased Dk to 180 (fluid reservoir thickness unchanged)

• Fluid reservoir thickness ~300 

38POST PRE DIFFERENCE

590 574 +17

+130

About a 50% reduction in edema

Neurotrophic keratopathy

38

POST PRE DIFFERENCE

574 574 +0

+56

About a 75% reduction in edema

Step 2: Reduced from 300 to 100 um clearance

180 Dk lens

Neurotrophic keratopathy

39

• 44 yo white female

• Denied LASIK 1y ago due to dryness

• Current Rx

• OD: +0.75 – 4.25 x 175

• OS: -0.25 -3.00 x 007

• First lens: bitoric translating bifocal GPs

Multifocal example

40

• 44 yo white female

• Denied LASIK 1y ago due to dryness

• Current Rx

• OD: +0.75 – 4.25 x 175

• OS: -0.25 -3.00 x 007

• First lens: bitoric translating bifocal GPs

• Second lens design: MF sclerals

Multifocal example

41

Monovision vs. Multifocal

Most patients prefer multifocal to 

monovision when properly fitted 

42



8

Multifocal Scleral Lenses

• SL do not translate

• Stable, simultaneous vision needed

• Optics added to the front of lenses

• Majority center-near, some offer center-distance

• Modifiable zones:

• Near zone size

• Centration of optics

43

• 15.4 mm diameter

• Plano distance power

• +1.00 OD, 1.5 mm near zone, dec 0.5mm SN

• +1.25 OS, 2.0 mm near zone, dec 0.5mm SN

• Toric landing to stabilize 

• VA distance 20/20, near 20/20-

MULTIFOCAL sl PATIENT: hr

44

Summary

• Scleral lens fitting and management continues to advance

• Research and literature can be excellent guides…but

• Clinical impressions and experiences are important and patients are unique

•More clinical research is needed…

45

What is the true 
prevalence of MK in 

scleral lenses? 

46
Email mkwalker@central.uh.edu to learn about participating in this study

Scleral Lens Research

46

Thank you for your time and attention! 

mkwalker@central.uh.edu

47

http://www.sclerallens.org/
mailto:mkwalker@central.uh.edu
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Contact Lens Innovations
2024

Maria K Walker, OD, PhD, FAAO, FSLS

1

Financial Disclosures
• None

2

A timeline of contact lenses

1888
1889

Eugene Kalt fits a 
keratoconus patient

August M uller fits scleral 
lens on m yopia

M anufactured by 
Karl Otto Him m ler 

(1841-1903)

Adolf Eugen Fick 
publishes fitting rabbits 

with blown glass shells

3

A timeline of contact lenses

1888 1939
1889

Eugene Kalt fits a 
keratoconus patient

First plastic contact 
lenses m anufactured 

by W illiam  
Feinbloom

August M uller fits scleral 
lens on m yopia

M anufactured by 
Karl Otto Him m ler 

(1841-1903)

Adolf Eugen Fick 
publishes fitting rabbits 

with blown glass shells

4

A timeline of contact lenses

1888 1939 1998-2002
1889 1961-78

Eugene Kalt fits a 
keratoconus patient

First plastic contact 
lenses m anufactured 

by W illiam  
Feinbloom

Orthokeratology & 
silicone hydrogel 

introduced

August M uller fits scleral 
lens on m yopia

M anufactured by 
Karl Otto Him m ler 

(1841-1903)

Soft (Otto W ichterle, 
Lim )  and GP lenses 

introduced

Adolf Eugen Fick 
publishes fitting rabbits 

with blown glass shells

5

What drives 
innovation? 

• Need

• Desire

• Novelty

• Performance

6
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Ocular response to CL…

• Increased inflammatory

mediators in tears

• Metabolic stress on the 

cornea à potential edema

• Higher risk for infection 

(epithelial compromise)

• Greater allergic type

responses

Contact lens wear 
increases the risk for 

microbial keratitis

Nguyen V, Lee GA. Management of microbial keratitis in general practice. 
Australian Journal of General Practice. 2019: 48(8).

Contact Lens Innovation can be 
complicated by HEALTH ConsiderationsPreservative toxicity

3&9 staining / vascularized 

limbal keratitis

American Academy of Ophthalmology

CL wear increases the risk of corneal 
staining/complications

CL wear increases the risk of allergic 
responses

2015

Journal of M aterial 
Sciences

8

Soft contact lens material innovations

- Visual performance (light 

filtering, aberration control)

- Maximizing comfort (new

surface and polymer chemistry)

- Maximizing health (high Dk, 

mostly disposable lenses)

Nichols & Starcher in CL Spectrum , 2022

9

Contact lens material innovations

• Potassium can be beneficial to wound 
healing and protective against UV-B 
(other beneficial roles too)

• Electrolytes in general have a strong role 
in maintaining ocular surface 
homeostasis

• Bicarbonate can improve epithelial 
barrier function after injury

• Lipids also play a role and there are 
efforts to mimic them in artificial tears 
and CL 

Technology driven by the DEWS report

10

Contact lens material innovations

• Potassium can be beneficial to wound 
healing and protective against UV-B 
(other beneficial roles too)

• Electrolytes in general have a strong role 
in maintaining ocular surface 
homeostasis

• Bicarbonate can improve epithelial 
barrier function after injury

• Lipids also play a role and there are 
efforts to mimic them in artificial tears 
and CL 

ProBalance TechnologyTM

High Dk 134 Dk/t

Infuse, Bausch & Lomb

Moisturizers and 
wetting agents

Poloxamine 1107

Poloxamer 181

Electrolytes

Potassium

Osmoprotectants

Glycerin
Erythritol 

11

Contact lens material innovations

- Light filtering and visual performance

- Light Intelligent TechnologyTM

- Transitions when activated by UV

- Also blocks up to 15% of blue 
light indoors and 55% outdoors

- High Dk 121 Dk/t, 38% H2O
Acuvue Oasys TransitionsTM, Johnson & Johnson Vision

12

Oasys Max

• Tearstable™ technology

• OptiBlue™ Light Filter

• UV filter

13
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Contact lens material innovations
CooperVision MyDay lens

- Aspheric optical designs

- Aberration Neutralizing SystemTM

- High Dk 100 Dk/t, 54% H2O

14

Contact lens material innovations
- Recent monthly lens innovations

Photo: Alcon Laboratories

15

Summary of commercial innovation

Alcon Total30

Monthly lens innovation

Visual innovation

Comfort innovation

Coopervision MyDay

J&J Transitions

Infuse, Bausch & 
Lomb

16

Custom Soft Contact Lenses

• Spherical and toric extended parameters

Very mild irregularities

• Custom lathe-cut soft lens designs

• Aberration-control optics

• Best candidates

Mild irregularities

Lower blur sensitivities

17

17

Custom Soft Contact Lenses for Kc

NovaKone KeraSoft
18

18

Custom Soft Contact Lenses

SiHy lens designs
Lens settling is needed

Don’t forget to consider oxygen in specialty soft lens fitting

19

19
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Updates in custom 
SCL technology

• Decentering optics

• New materials and coatings

• Higher Dk for thicker designs

• HydraPEG coating

• Advanced optical technology

multifocal technology

20

20

GP material innovation

• Hyper Dk (i.e., >150) materials (that work)

• Historically easier to scratch and more
deposit prone

3 currently available in US:

• Menicon Z (163)

• Optimum Infinite (180)

• Acuity 200 (200)

21

High Dk 
Materials

• Scleral lenses

• Piggyback systems

Thick lens system

• Overnight wear

Ortho K

• High refractive errors

22

22

Surface Treatment: 
HydraPEG

• 90% water PEG-based polymer 

covalently (permanently) bonded to CL

• Any GP lens can be treated with
HydraPEG after manufacture

23

New in 2021

• Boost Treatment indicated

monthly

• Intended to replenish 
“topcoat” of HydraPEG

• Available direct to patient or
through practice (Rx only)

23

What is innovative with scleral lens designs?

24

Table 1 Scleral Surface Patterns 
Observed in 140 Scleral Lens Patients

Group Pattern Description N(%)

1 Spherical 8 (5.7%)

2 Toric-Regular 40 (28.6%)

3 Asymmetric High or Low Points 57 (40.7%)

4 Periodicity different from 180° 35 (25%)
65.7%

Scleral lens shape innovation

DeNaeyer G, Sanders D, van der Worp E, Jedlicka J, Michaud L, Morrison S. Qualitative Assessment of Scleral Shape Patterns Using a New Wide Field Ocular Surface Elevation 
Topographer. JCLRS [Internet]. 16Nov.2017 [cited 5Oct.2018];1(1):12-. Available from: http://www.jclrs.org/index.php/JCLRS/article/view/11

25



2/26/24

5

26

Precision Optics sMap             Pentacam Eaglet Eye

Scleral lens shape innovation

26

Scleral Topography

27

sMap output

27

Scleral topography 
example
¬ SW, 41yo female

28

28

SL design sophistication

• Toric and quadrant specific available with most designs

29

SL design sophistication

• Toric and quadrant specific available with
most designs

• Channels / ripples can be used at the lens 
edge to vault over peripheral obstructions

Precise and reproducible compared to hand-
notching

Images courtesy of Lynette JohnsImages courtesy of Peg Achenbach

30

SL design sophistication

Custom freeform lenses

• Toric and quadrant specific available with
most designs

• Channels / ripples can be used at the lens 
edge to vault over peripheral obstructions

Precise and reproducible compared to hand-
notching

31
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EyePrintPRO™

• Transparent prosthetic scleral device 

designed to match the exact contours of
the individual eye.

• Impression Process 
• Takes 2 minutes

• Captures precise curvatures of the entire ocular 

surface

• Impression material has 1-2um accuracy

Photo credit: EyePrintPro Prosthetics

32

EyePrintPRO™

• Transparent prosthetic scleral device 

designed to match the exact contours of
the individual eye.

33

Advanced Optical Designs

34
ANSI standard Zernike polynomials

34

Residual Aberrations

“I can see it, but it’s not clear.”

35

35

WFG optics

36

37

37
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Multifocal Scleral Lenses

• SL do not translate
• Stable, simultaneous vision needed

• Optics added to the front of lenses

• Majority center-near, some offer center-
distance
• Near zone size & centration can be 

altered

• Patient selection

• Dry eye vs. irregular shape
• Less than +0.75D of residual astigmatism is 

ideal
38

38

Myopia Management with Contact 
Lenses

Contact Lens Options

• Soft multifocal

• Rigid multifocal

• Ortho-K 

• Atropine

• Spectacles

• Education

39

Longitudinal studies evaluating SCL brands

4
0

MiSight

Biofinity

40

Optical Designs of Myopia Management 
contact lenses

Concentric ring (bifocal, dual focus) designs

Progressive power (peripheral add) designs

Extended depth of focus

Orthokeratology designs

4
1

41

Optical Designs of Myopia Management 
orthoK

• Beware of asymmetric treatment
zones due to toricity.

• May need toric / dual-axis ortho-k 
lenses for max treatment

• 20um difference (elevation) between
major meridians: think dual axis!

Jiang et al. Comparison of toric and spherical orthokeratology lenses in patients with astigmatism. J Ophthalmol. 2019 Feb 20;2019:4275269.

-12

+8

42

DUAL AXIS ORTHO-K

Spherical Dual Axis

4

3

43
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Smart Contact Lenses

• Low vision lenses

• Night vision lenses

• Virtual reality

• Medical lenses (sensing and drug

delivery)

• Sports performance and analytics

https://wonderopolis.org/

44

Smart Contact 
Lenses

• Samsung

• Sony

• Google

• Mojo vision

• Innovega

Sony lens: record what you see

45

What is the best type of 
CL for “smart”?

• Scleral

Mojo vision lenses with electronics

14K-ppi display

• Soft

Innovega – combination soft lens and
specs (eMacula®)

Augmented reality / virtual reality 
(AR/VR) 

Photo: BBC

Photo: Innovega Inc.

Mojo Vision CEO Drew Perkins

46

Summary & Thank you!

Feel free to email me with any questions 
mkwalker@central.uh.edu

47
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Kids and Contact 
Lenses

Maria K Walker OD, PhD, FAAO, FSLS

DISCLOSURES

• In the past 24 months, Dr. Walker 
has received research funding or 
honoraria from the following 
companies:

• Alcon Laboratories

• Bausch & Lomb SVP

• ABB Optical
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Layout of lecture

3

• Part 1: Specialty contact lenses in pediatric populations

- Safety of CL in children -

• Part 2: Everyday contact lenses in kids (myopia control)



Specialty contact lens indications in kids

4

Ocular surface disease

• Stevens-Johnsons Syndrome

• Anisometropia

• Amblyopia 

• High ametropia 

Refractive disease

• Aphakia

• Anisometropia

• Amblyopia 

• High ametropia 

Other

• Nystagmus

• Congenital or traumatic anatomical defect 

(aniridia, colobomas, albinism, achromatopsia) 

Congenital Cataracts

• About 2.5 per 10,000 under the 
age of 1

• About 200,000 children in the 
world are blink from congenital 
cataracts

• Can be unilateral or bilateral

5Lenhart PD, Courtright P, Wilson ME, et al. Global challenges in the management of congenital cataract: proceedings of the 4th International Congenital Cataract 
Symposium held on March 7, 2014, New York, New York. J AAPOS. 2015 Apr;19(2):e1-8.

5 / 3 1 / 2 0 2 3
6C H A N  W H ,  B I S W A S  S ,  A S H W O R T H  J L ,  L L O Y D  I C .  C O N G E N I T A L  A N D  I N F A N T I L E  C A T A R A C T :  A E T I O L O G Y A N D  

M A N A G E M E N T .  E U R J  P E D I A T R .  2 0 1 2  A P R ; 1 7 1 ( 4 ) : 6 2 5 - 3 0 .

6

Congenital Cataracts



Complications of 
cataract extraction 

C H A N  W H ,  B I S W A S  S ,  A S H W O R T H  J L ,  L L O Y D  I C .  C O N G E N I T A L  A N D  I N F A N T I L E  C A T A R A C T :  A E T I O L O G Y A N D  
M A N A G E M E N T .  E U R J  P E D I A T R .  2 0 1 2  A P R ; 1 7 1 ( 4 ) : 6 2 5 - 3 0 .

7

• Reason for surgery can help 
predict risks for complications

• Early and late glaucoma 20-60%

• More common in <1yo

• PCO development

• Inflammatory complications 
(posterior synechiae, uveitis)

Pediatric Aphakia

8

I. Usually due to congenital cataracts

I. CLs first reported in the 1950s

II. Other causes: trauma, metabolic 

syndrome

II. Monocular surgery – more important due 

to aniseikonia

One eye Other eye

Fitting aphakic infants

9

• Infant Aphakia Treatment Study (IATS)

• Stanford started in 2005 – first results in 2015

• Contact lenses are safer than IOL for infants <7mo old

• Particularly better for monocular aphakes

• Soft CL – SilsoftTM

• Elastofilcon A; water content: 0.2%

• Dk: 340

• 11.3-12.5 mm dia
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• Scleral (irregular cornea) and corneal GP can also 
be used – may be more challenging to fit

• Baby eyes are…

• Smaller and shorter, small fissures (11.3 dia)

• Steeper corneas (7.5 – 7.7 BC)

• Refractive guide:

Emory EyeCare

Fitting aphakic infants

0-12 months +29 D to +32 D
12-24 months +20 D to +26 D

> 2 Years +12 D to +20 D

Fitting aphakic children

11
Video from Children’s Eye Care youtube page

Impact of early CE on emmetropization

12

• Ocular growth includes..

• Axial elongation 

• Corneal and lenticular flattening

• Corneal flattening occurs mostly in first 3mo 

• Most of axial elongation over first 18 months

• Causes myopic shift – therefore goal of most 

CE is about 9D of hyperopia (if <10 weeks at 

surgery)



Pediatric Amblyopia
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• About 2.5% prevalence in US
• Causes more vision loss than any other disease in 

people under 40yo
• Several different etiologies:

• Refractive
• Bilateral (>5) or unilateral (>3D) hyperopia
• Bilateral (>8D) or unilateral (>8D) myopia 
• Meridional amblyopia 

• Strabismic
• Deprivation

• Cataracts, opacification, severe ptosis

https://www.nationwidechildrens.org/

Accommodative Esotropia

14

• Esotropia when looking near

• SCL – dailies usually work well

• Overnight (high Dk) options as 

needed

Images from the American Academy of Ophthalmology

High pediatric ametropia

15

I. Regular myopia/hyperopia/astigmatism regular soft dailies are fine

II. Irregularities custom soft, corneal, hybrid, or scleral

KeratoconusTraumatic scar



Childhood keratoconus

16

Keratoconus

• Lower prevalence than adults, but thought to be increasing

• Almost always progresses to severe with onset <16yo

• CXL management is essential – may not be as effective in kids

• Contact lens management should try to reduce as much 
inflammation on the eye as possible

17

What is the current prevalence of KC??

Saudi Arabia: 48 in 1000

3111 articles scanned, 99 read
29 studies, 15 countries
>50 million people

South Korea: 0.38 in 1000

Worldwide Prevalence of Kc: 1.38 
per 1000

New Zealand: 5 in 1000

Iran: 40 in 1000United States: 1.5 in 1000

Denmark: 0.5 in 1000
Netherlands: 2.5 in 1000

India: 25 in 1000

Russia: 0.002 in 1000

18

Houston: 

>11,000 people



Case Example: “Michael”

• 13yo white male

• Dx with keratoconus 3 mo ago 

• Referred to UEI from corneal 
surgeon – CXL OD 6 weeks ago

• Fitting OD only – CXL OS 
pending

• Father reports (+)hx of eye 
rubbing, complaining of dust getting 
in eyes during baseball

19

20

Case Example: “Michael”

• Contact lens considerations…

• Options: 

• Custom soft

• May be okay

• …”tried those thick soft ones 
and they were uncomfortable 
and couldn’t get it…”

• Corneal GP

• Scleral 

21



Case Example: “Michael”

• Contact lens considerations…

• Options: 

• Custom soft

• Corneal GP

• Very symmetrical cornea! 
(good)

• “gets dust in eyes at baseball 
and constantly itching” 

• Scleral 

22

Case Example: “Michael”

• Contact lens considerations…

• Options: 

• Custom soft

• Corneal GP (maybe consider)

• Scleral 

23

5 / 3 1 / 2 0 2 3
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Scleral lenses in children
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Ocular 
Surface 
Disease

Anatomical 
eyelid 

barriers

Familial dysautonomia

SJS

Safety of contact lenses

• Always measuring the risk vs. benefit

• Specialty – benefits often outweighs the risk

• “Cosmetic” – different balance

• Myopia control….?

26

Safety of CL in Children

27

I. How safe are CL for children?

II. Overall…safer in children in adults

III.Complications include…

Complication Risk with 
overnight wear

Risk with daily 
wear

Risk in general 
population

Microbial keratitis
Peripheral ulcers
Red eye (CLARE)
Infiltrates
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https://decisionmakerplus.net/Bruce et al. 20133,541 children (events in 4.3%)

30

144 subjects randomized to Proclear and MiSight 1-day
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• 58 participants

• Randomly fitted into 
one of two SCL brand

• Adverse events were 
minimal

32

Complication Risk with overnight wear Associations

Microbial keratitis 7.7 cases per 10,000 patient 
years

Lack of training, cases, 
improper fitting, poor lens care 

compliance
Corneal staining common Higher baseline myopia (not 

age)
Lens binding Relatively common Associated with staining

Epithelial lesions (iron, white, 
fibrillary)

Common in longtime wearers 
(nerve fibers?)

Associated with long duration 
of wear

Microcysts Uncommon Longer wear times, higher 
myopia

Myopia management 
in children

35



Current worldwide prevalence:
22%

Est. prevalence in 2050:
44%

~40-45% ~80-95%

Myopic Prevalence

2050 Projection:

5 Billion people with myopia

1 Billion people with PATHOLOGIC 
myopia

5 / 3 1 / 2 0 2 3
38

Pathologic (Degenerative) Myopia

• Axial length >26mm, R.E. >6D

• Associated with several pathologies

• Glaucoma

• Cataracts

• Retinal tears/detachments

• CNV

• Macular atrophy

• Choroidal degeneration…
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Retinal Detachment
& Retinoschisis

Glaucoma (OAG)

OR

3.0 0-6 .0 0  D 3.29 / 3.1 5

-6.00-1 0 .00  D 5.3 7  / 8.74

>10 .0 0  D 40 .56  / 12 .6 2

OR

0.5 0  – 3.00  D 1.59

>3.0 0  D 2.92

Cataract (PSC)

http://www.eyeworld.org/article-honing-in-on-refractive-error-and-long-term-incidence-of-cataract

-0.50  to -3.00  D 
reference

OR

3.0 0-6 .0 0  D 1.5 6

-6.00-1 0 .00  D 2.5 5

>10 .0 0  D 4.5 5

40

Myopic 
Macular Degeneration
(MMD)

https://www.specsavers-spectrum.com/profile-journal/drp-myopic-degeneration/

-0.50—3.0 0  as 
reference OR

3.0 0 -6 .0 0  D 13 .5 7
-6.0 0-1 0 .0 0  D 72 .7 4
>10 .0 0  D 84 5 .0 8

Myopic CNV

Dr. Alex P Hunyor, MD.  
http://imagebank.asrs.org/file/3094/myopic-cnv

OR
3.0 0 -6 .0 0  D 3.1 4
-6.0 0-1 0 .0 0  D 17 .0
>10 .0 0  D 70 .6 0

Chorioretinal atrophy 
(and
neovascularization)

OR

3.0 0 -6 .0 0  D 3.4 8
-6.0 0-1 0 .0 0  D 11 .6 6
>10 .0 0  D 74 .0 8

5 / 3 1 / 2 0 2 3
41

Diagnosing Myopia Refractive error norms:

Infants: approx +2.00D

3-5 yo: emmetropization

About +1D at 5yo

6-16 yo: slight myopic shift 

Axial length norms:
Infants: 19-21 mm
3-5 yo: 21-22 mm

6 yo: 22 – 22.75 mm
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Calculating Risk 

• Age of onset
• Independent of sex, ethnicity, school, reading time, parents 

• …so early myopes are high risk regardless

• Genetics (3-5x greater risk w/2 parents), hormones

• Environment: outdoor time, near work, electronics, light levels

• Ethnicity 
• Asians > European & African descent

4
2

Clinical Resource:
Managing Myopia Clinical Guide

Clinical Resource:
Managing Myopia Clinical Guide

4
4



Contact lenses for myopia control

45
Bennett, CL spectrum, October 2022

Orthokeratology

Best candidates:
Low/moderate myopia: -0.75 to -4.00

Low astigmatism: <1.00 D
Steeper cornea: >42.5D

Troubleshooting orthokeratology



Dual axis ortho-K

better

worse

Longitudinal studies evaluating SCL 
for myopia

49

MiSight

Biofinity

Best candidates:
Low/moderate/high myopia: -0.50 to -10.00

Lenses available in high toric
Corneal curvature doesn’t matter much

MiSight 7-year study



Combined Therapies
Most studied: ortho-k + atropine

Summary & Conclusions

5 / 3 1 / 2 0 2 3
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I. Many specialty indications – often at referral centers

II. Myopia control has drastically increased CL wear in kids

III.Contact lens wear is safe, but like any treatment can have complications

IV.Compliance (care and wear) is ESSENTIAL to avoid complications
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Ocular Manifestations of 
Herpes Virus

from Cornea to Retina
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Objectives

1. Understand the systemic and ocular effects of 
human herpesvirus

2. Understand the treatment and management of 
Herpes simplex vs. Varicella zoster virus

3. Become familiarized with oral antivirals

The Herpes Virus Family
• Herpes Simplex Type 1 (HSV 1)

• Transmission: saliva
• An estimated 3.7 billion people under age 50 

(67%) have HSV-1 infection globally
• Asymptomatic, cold sores

• Herpes Simplex Type 2 (HSV 2) 
• Transmission: sexual contact
• An estimated 417 million people aged 15-49 

(11%) worldwide have HSV-2 infection.

• Varicella Zoster Virus (VZV) 
• Transmission: airborne, skin-to-skin contact
• Chicken pox/ VZV vaccine -> Shingles
• By adulthood, as many as 90-95% of 

individuals have serologic evidence of 
infection

• Epstein Bar Virus (EBV) (aka Mono)
• Transmission: saliva 
• Approximately 90% of the US population is 

infected with Epstein-Barr virus by age 25 
years

• Asymptomatic/mild in children 

• Cytomegalovirus (CMV)
• Transmission: saliva, breast milk, sexual 

contact
• Over half of adults by age 40 have been 

infected with CMV. 
• Usually asymptomatic

https://anatomy.elpaso.ttuhsc.edu/modules/intro_autonomics_2_module/autonomics_12.html

Conjunctivitis
Keratitis
Uveitis
Episcleritis
Scleritis
Retinitis
Optic Neuritis
Ophthalmoplegia

Herpes can affect 
every part of the 
eye!
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Case History

46-year-old Asian female
CC: Swollen, red, painful left eye worsening for 2 weeks. 
First occurrence.
Ocular Medications: Erythromycin ung qid x 5 days
PMH/POH: Unremarkable
Systemic Medications: None

Examination:  Visit 1

Visual Acuity: 20/20 OD, OS
Goldmann tonometry: 15 mmHg OD / 
15mmHg OS
Prelims: Unremarkable
Anterior Assessment:
• OD: unremarkable
• OS: 2+ diffuse injection, (+) 3 epithelial 

dendrites, (+) NaFl pooling, (+) Focal 
stromal opacity, (-) Cells/flare, Mild UL 
edema

Posterior Assessment: Unremarkable

Examination:  Visit 1

Visual Acuity: 20/20 OD, OS
Goldmann tonometry: 15 mmHg OD / 
15mmHg OS
Prelims: Unremarkable
Anterior Assessment:
• OD: unremarkable
• OS: 2+ diffuse injection, (+) 3 epithelial 

dendrites, (+) NaFl pooling, (+) Focal 
stromal opacity, (-) Cells/flare, Mild UL 
edema

Posterior Assessment: Unremarkable

MM.DD.20XX

True dendrite vs 
Pseudodendrite
True dendrite
• HSV
• Excavation, Terminal end bulbs
• ACTIVE viral replication = 

Antivirals

Pseudodendrite
• VZV
• Stuck on, elevated, lack end-

bulbs and branching
• Steroids will not worsen condition

• Assessment: Herpes Simplex Epithelial and Stromal Keratitis

• Plan:
• Initiate valacyclovir 1,000mg PO TID x 7 days
• Initiate preservative free artificial tears every 2 hours
• Defer topical steroid until epithelial ulceration heals
• RTC 2 days

Day 6
(-) Staining, (+) ghost dendrite,
(+) new stromal infiltrate
Continue valacyclovir 1,000mg TID
Start Prednisolone acetate 1% BID
Continue PFAT q2h

Day 3
(+) Staining
Continue valacyclovir 1,000mg TID
Continue PFAT q2h

Initial Presentation
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Day 7
Resolution of ghost dendrites,
(-) staining
Reduce valacyclovir to 500mg QD
Increase pred acetate 1% QID
Continue PFAT q2h

Seen 3x over 4-week period
Pred was tapered and d/c
valacyclovir d/c

HSV Keratitis Treatment

Antiviral Topical Steroid
Epithelial Dendritic Therapeutic dose of topical OR oral 

antiviral agent
Not indicated

Epithelial Geographic Therapeutic dose of oral (x2) OR topical 
antiviral agent

Not indicated

Stromal Prophylactic dose of oral antiviral agent Therapeutic dose of topical corticosteroid

Stromal + Epithelial Therapeutic dose of oral (x2) 
antiviral agent

Limited dose of topical corticosteroid
*once epithelial ulceration heals

Endothelial Therapeutic dose of oral antiviral agent Therapeutic dose of topical corticosteroid

(x2) indicates double standard HSV oral antiviral dosage

HSV Keratitis Treatment

ORAL ANTIVIRAL

Agent Therapeutic 
dosage

Therapeutic dosage (x2)
(Epi Geographic & Stromal+Epi)

Prophylactic Dosage

Acyclovir 400 mg 3-5x daily 800 mg 5x daily 400 mg BID

Valacyclovir 500 mg TID 1,000 mg TID 500 mg QD

Famciclovir 250 mg TID 500 mg TID 250 mg BID

HSV Epithelial Keratitis Treatment

American Academy of Ophthalmology Guidelines: https://www.aao.org/education/clinical-statement/herpes-simplex-virus-keratitis-treatment-guideline

ORAL ANTIVIRAL
Agent Dendritic Dosage

(7-10 days)
Geographic Dosage
(14-21 days)

Acyclovir 400 mg 3-5x daily 800 mg 5x daily
Valacyclovir 500 mg TID 1,000 mg TID
Famciclovir 250 mg TID 500 mg TID
-OR- TOPICAL ANTIVIRAL
Agent Dosage
Trifluridine ophth. soln. 1%
(Viroptic)

1 drop into affected eye 9x daily for 7 days
Then may decrease to 5x daily if ulcer healed.
(Tx not to extend 21 days)

Ganciclovir ophth. gel 0.15%
(Zirgan)

1 drop into affected eye 5x daily until healing of corneal 
ulcer, followed by 1 drop 3x daily for 7 days.

HSV Epithelial Keratitis Treatment

American Academy of Ophthalmology Guidelines: https://www.aao.org/education/clinical-statement/herpes-simplex-virus-keratitis-treatment-guideline

ORAL ANTIVIRAL
Agent Dendritic Dosage

(7-10 days)
Geographic Dosage
(14-21 days)

Acyclovir 400 mg 3-5x daily 800 mg 5x daily
Valacyclovir 500 mg TID 1,000 mg TID
Famciclovir 250 mg TID 500 mg TID
-OR- TOPICAL ANTIVIRAL
Agent Dosage
Trifluridine ophth. soln. 1%
(Viroptic)

1 drop into affected eye 9x daily for 7 days
Then may decrease to 5x daily if ulcer healed.
*Tx not to extend 21 days

Ganciclovir ophth. gel 0.15%
(Zirgan)

1 drop into affected eye 5x daily until healing of corneal 
ulcer, followed by 1 drop 3x daily for 7 days.

$20
$20-$35
$45

$75

$450

HSV Epithelial Keratitis Treatment

ORAL ANTIVIRAL

Agent Dendritic Dosage
(7-10 days)

Geographic Dosage
(14-21 days)

Acyclovir 400 mg 3-5x daily 800 mg 5x daily
Valacyclovir 500 mg TID 1,000 mg TID
Famciclovir 250 mg TID 500 mg TID
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• Consider oral antiviral over topical antiviral in HSV geographic epithelial keratitis
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HSV Epithelial Keratitis Treatment

-OR- TOPICAL ANTIVIRAL
Agent Dosage
Trifluridine oph. soln. 1%
(Viroptic)

1 drop into affected eye 9x daily for 7 days
Then may decrease to 5x daily if ulcer healed

Ganciclovir oph. gel 0.15%
(Zirgan)

1 drop into affected eye 5x daily until healing of corneal 
ulcer, followed by 1 drop 3x daily for 7 days.

• Trifluridine usage not to extend 21 days due to corneal toxicity
• Consider topical antiviral for elderly patients
• Consider topical antiviral for patients with renal impairment
• Poor penetration into stroma with topical antiviral

HSV Stromal Keratitis Treatment

Oral Antiviral Agent WITHOUT Epithelial Ulceration WITH Epithelial Ulceration
Acyclovir 400 mg BID 800 mg 3-5x daily
Valacyclovir 500 mg QD 500 mg TID
Famciclovir 250 mg BID 500 mg BID
Duration of Oral 
Antiviral

Prophylactic dose maintained 
during corticosteroid therapy

Therapeutic dose 7-10 days reduced 
to prophylactic dose once epithelial 
ulceration healed

Topical Steroid
Prednisolone 
Acetate 1%

6-8x daily tapered over 10+ weeks BID
*once epithelial ulceration heals

HSV Stromal Keratitis WITHOUT Epithelial Ulceration

Oral Antiviral Agent WITHOUT Epithelial Ulceration
Acyclovir 400 mg BID
Valacyclovir 500 mg QD
Famciclovir 250 mg BID
Topical Steroid
Prednisolone 
Acetate 1%

6-8x daily tapered over 10+ weeks

• AKA Non-necrotizing stromal keratitis, interstitial keratitis or immune keratitis.
• Prophylactic oral antiviral dose maintained during corticosteroid therapy.

https://eyewiki.aao.org/Herpes_Simplex_Virus_Stromal_Keratitis_and_Endotheliitis

STROMAL KERATITIS 
DIFFERENTIALS

Bacterial: 
Syphilis
Lyme disease
Tuberculosis

Parasitic: 
Acanthamoeba

• Immune:
• Cogan’s syndrome
• Sarcoidosis
• Contact lens
• Rheumatoid Arthritis 

• Viral: 
• Herpes Simplex
• Varicella Zoster
• Cytomegalovirus
• Epstein-Barr
• Measles

HSV Stromal Keratitis WITH Epithelial Ulceration

Oral Antiviral Agent WITH Epithelial Ulceration
Acyclovir 800 mg 3-5x daily
Valacyclovir 1,000 mg TID
Famciclovir 500 mg TID

Topical Steroid
Prednisolone Acetate 
1%

BID
*once epithelial ulceration heals

• Wait to initiate topical corticosteroid until epithelial ulceration has healed
• Therapeutic dose 7-10 days reduced to prophylactic dose once epithelial ulceration healed
• Oral antiviral prophylactic dose maintained during topical corticosteroid use
• Topical corticosteroid can be increased once epithelial ulceration is healed then tapered

HSV Stromal Keratitis WITH Epithelial Ulceration

Oral Antiviral Agent WITH Epithelial Ulceration
Acyclovir 800 mg 3-5x daily
Valacyclovir 1,000 mg TID
Famciclovir 500 mg TID

Topical Steroid
Prednisolone Acetate 
1%

BID
*once epithelial ulceration heals

• AKA necrotizing keratitis
• Differential Dx: Acanthamoeba, Fungal keratitis, Bacterial keratitis
• Consider corneal specialist referral

htt
ps

://
ww

w.
res

ea
rch

ga
te.

ne
t/f

igu
re/

Sli
t-l

am
p-

ph
ot

og
rap

hs
-sh

ow
ing

-
the

-tr
ea

tm
en

t-c
ou

rse
-o

f-s
ev

ere
-h

erp
es

-si
mp

lex
-vi

ru
s_f

ig1
_2

73
49

35
29



2/21/2024

5

HSV Endothelial Keratitis Treatment

Oral Antiviral Agent
Acyclovir 400 mg 3-5x daily
Valacyclovir 500 mg TID
Famciclovir 250 mg TID
Topical Steroid
Prednisolone Acetate 1% 6-8x daily

https://webeye.ophth.uiowa.edu/eyeforum/atlas/pages/Disciform-keratitis/index.htm

• AKA disciform keratitis
• Therapeutic dose 7-10 days reduced to prophylactic dose while topical corticosteroids in use.
• Topical steroid tapered after condition is stable

HSV Keratitis Treatment

Antiviral Topical Steroid
Epithelial Dendritic Therapeutic dose of topical OR oral 

antiviral agent
Not indicated

Epithelial Geographic Therapeutic dose of oral (x2) OR topical 
antiviral agent

Not indicated

Stromal Prophylactic dose of oral antiviral agent Therapeutic dose of topical corticosteroid

Stromal + Epithelial Therapeutic dose of oral (x2) 
antiviral agent

Limited dose of topical corticosteroid
*once epithelial ulceration heals

Endothelial Therapeutic dose of oral antiviral agent Therapeutic dose of topical corticosteroid

(x2) indicates double standard HSV oral antiviral dosage

Oral Antiviral Mechanism

1. Acyclovir phosphorylated by viral 
thymidine kinase

2. The body then converts that to 
acyclovir triphosphate

3. Which gets incorporated into the 
growing viral DNA strand by viral 
DNA polymerase

4. Terminates viral replication

Prodrugs = Greater Bioavailability
Valacyclovir -> Acyclovir
Famciclovir -> Penciclovir

Antiviral Considerations
Oral antiviral side effects:
• More common: Headache (~10%) ; nausea (~6%) ; tiredness; dizziness; GI upset
• CNS effects: Agitation, hallucinations, confusion, and encephalopathy

• More likely with higher dosage

Elderly
• Consider Famciclovir: Less CNS side effects reported
• Consider topical antiviral if HSV epithelial keratitis

Concomitant medications
• Famciclovir + Probenecid: May increase penciclovir levels. Monitor for evidence of penciclovir toxicity.
• Caution with nephrotoxic and diuretic medications

Kidney Impairment
• Dosage reduction if renal function is impaired
• Adequate hydration should be maintained

Antiviral Considerations

https://www.researchgate.net/figure/3‐Stages‐of‐kidney‐disease‐according‐to‐creatinine‐clearance‐levels_tbl2_329403423
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file:///C:/Users/vgonzalez/Downloads/White_Chodosh_Appendix_VI%20HSV%20FINAL.pdf

Renal Dosing: HSV Stromal Keratitis w/ Epithelial Ulceration 1. Multiple recurrences of any type of HSV keratitis

2. More than one episode of HSV keratitis with ulceration:
• Strong stimulus for corneal vascularization and lipid deposition.

3. Post-keratoplasty performed for HSV-related scarring

4. Patients with a history of HSV ocular disease undergoing any type of ocular
surgery or laser procedure

5. Patients with a history of ocular HSV during immunosuppressive treatment

Recurrence & Prevention
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• The duration of prophylaxis is not fully 
established.

• At least 1 year is recommended.
• Absence of any prolonged protective 

action once the medication is stopped.

Recurrence & Prevention

ORAL ANTIVIRAL
Agent Prophylactic Dosage

Acyclovir 400 mg BID
Valacyclovir 500 mg QD
Famciclovir 250 mg BID Case #2

Case History

61-year-old Hispanic female
CC:  7/10 pain, photophobia, mild blur OD for 2 months
PMH: (+) Shingles, (+) Lymphocytic leukemia, remission 1 
year
Systemic Medications: Gabapentin, previous course 
of Acyclovir 800mg 5x a day x 10 days

Case History

Ocular Medications:  Polytrim tid and Artifical tears,  Mild 
improvement initially
POH: Stable choroidal nevus OD

Examination:  Visit 1

Visual Acuity: 
• 20/25 OD, 20/20 OS

Goldmann tonometry:
• OD/OS: 34 mmHg/ 18mmHg

Prelims:
• Unremarkable

Posterior Assessment:
• C/D: 0.35/0.35 OD, OS
• Vasculature: Normal
• Maculae: flat, even pigmentation
• Vitreous: No cells 
• Retina: Temporal Nevus OD
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Examination:  Visit 1
Anterior Segment: 
• Adnexa: Right-side pigmented 

scarring respecting midline
• Cornea: small pseudo-dendritic 

lesion (+) lissamine green 
staining, mild stromal haze, 
small non-granulomatous KP’s, 
(-) cells/flare

• AC: Clear 

• Assessment: Herpes epithelial and stromal keratitis with resolved anterior 
uveitis secondary to Varicella Zoster Virus

• Plan:
• Initiate Prednisolone Acetate 1% OD qid, timolol maleate 0.5% OD bid, 

Cyclopentolate 1% TID
• Recommend visit PCP for oral antivirals 
• RTC 3 days

3 days later 
Follow-up 1

Slight improvement in symptoms 
Saw PCP: valacyclovir x 10 days  
VA: 20/20 OD, OS
IOP: 18mmHg OD, OS
SLE: KP’s, (+) stromal haze, (-) LG 
staining, Reduce corneal sensitivity
Cont. gtts. RTC 1 week 

10 days from 
presentation

Follow-up 2

Finished 10-day antiviral course
Valacyclovir 500mg qd prophylaxis
VA: 20/20 OD, OS
IOP: 18mmHg OD, OS
SLE: KP’s, (+) stromal haze 
improving, (-) LG staining 
Cont. gtts. RTC 1 week 

20 days from 
presentation

Follow-up 3

More comfortable with ADLs, 
driving again and going to church. 
VA: 20/20
IOP: 12/15 mmHg OD, OS
SLE:  Tr haze, Improved Corneal 
Sensitivity, fewer KPs, (-) LG 
staining
RTC 2 weeks. Consider tapering 
steroid and d/c timolol 

34 days from 
presentation

Follow-up 4

Feeling better 
Saw oncologist w/ normal results
VA: 20/20 OD, OS
IOP: 16/ 17mmHg OD, OS
SLE: Improved Corneal Sensitivity, 
fewer KPs, (-) LG staining, (-) Haze
Begin PA 3,2,1 Taper.  RTC 2 weeks 

48 days from 
presentation

Follow-up 5

Feeling better, forehead scars 
clearing, PA BID, Timolol BID 
VA: 20/20 OD, OS
IOP: 16/ 17mmHg OD, OS
SLE: Fewer KPs, (-) LG staining, (-) 
Haze
PA qd x 1 week, Timolol BID, RTC 2 
weeks 

59 days from 
presentation

Follow-up 6

Inflamed OD, 3/10 pain, redness
VA: 20/20-2 OD,  20/20 OS
IOP: 38/ 21mmHg OD, OS
SLE: ciliary flush OD, 1+ cells and 
flare 
PA 6x a day, timolol BID, RTC 1 
week

116 days from 
presentation

Follow-up 10

PA QD OD, Timolol BID OD 
Mentioned PCP would not refill  
valacyclovir any longer 
VA: 20/20 OD, OS
IOP: 18mmHg OD, OS
SLE: Clear 
Cont gtts. RTC 2 weeks 

130 days from 
presentation

Follow-up 11

No discomfort, Missed Timolol am 
dose. PA qd. 
d/c valacyclovir 1 week prior
VA: 20/20 OD, OS
IOP: 28/ 18 mmHg OD, OS
SLE: Clear 
d/c gtts. RTC 6 days

136 days from 
presentation

Follow-up 12

Redness, mild photophobia 
OD. Has appt w/ parkland next 
day
VA: 20/20 OD, OS
IOP: 38/ 17 mmHg OD, OS
SLE: ciliary flush OD, Tr cells
PA 6x a day, timolol bid, cyclo tid

Visits 7-9: Relatively unremarkable. AC was clear by visit 7 and KP’s had also resolved, 
started a slow taper of 4,3,2,1 x 2 weeks each. Shingles 

https://www.cdc.gov/shingles/about/symptoms.html

• Reactivation of VZV along a 
dermatome

• Most commonly, the rash occurs in 
a single stripe around either the left 
or the right side of the body.

• About 20% of people with shingles 
develop a rash that crosses multiple 
dermatomes.

• 20-25% of people the rash appears 
in or around the eye= Herpes 
Zoster Ophthalmicus
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Herpes Zoster Ophthalmicus

https://teachmeanatomy.info/head/cranial-nerves/trigeminal-nerve/
https://meded.ucsd.edu/clinicalimg/head_maxillary_vzv.html

• HZO is a reactivation along V1. Doesn’t 
necessarily have to affect the eye itself 

• Nasociliary nerve involvement (Hutchinson’s 
sign) -> High risk for ocular involvement

• 1/3 w/o nasociliary involvement have ocular 
involvement  

• Ocular zoster can affect any part of the eye 
from the conjunctiva to the optic nerve

• Most commonly around V1 but has also 
been noted along V2 and V3  

Anterior Ocular Involvement

Manifestations

• Conjunctivitis 
• Epithelial Keratitis
• Stromal Keratitis
• Disciform Keratitis 
• Neurotrophic Keratitis 
• Anterior Uveitis 
• Scleritis/episcleritis 
• Sectoral iris atrophy

Treatment 

• Palliative
• None, Debridement
• Topical Steroids
• Topical Steroids
• Topical lubrication, BCL, antibiotics
• Topical Steroid 
• Topical/Oral NSAID or Steroid 
• None 

Shingles Treatment
• Antivirals within 72 hours of symptom onset help reduce severity of the infection, how long 

skin rash lasts, and how painful it gets.
• Valacyclovir & famciclovir have led to pain resolution faster than acyclovir
• Systemic steroids have been shown to speed skin healing and to decrease initial pain

Oral Antiviral Agent Dosage
Acyclovir 800 mg 3-5x daily x 7-10 days
Valacyclovir 1,000 mg TID x 7-10 days
Famciclovir 500 mg BID x 7-10 days

Zoster Eye Disease Study (ZEDS)

MM.DD.20XXADD A FOOTER46

https://clinicaltrials.gov/ct2/show/NCT03134196

Case #3
Case History

50-year-old Hispanic female
CC: Loss of vision in the right eye began 8 days prior
Medications: Prednisolone acetate 1% q2h OD, 
cyclopentolate 1% qam OD. Diagnosed 4 days prior by 
an outside doctor. No improvement reported.
POH: Unremarkable
PMH: Unremarkable 
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Initial 
Presentation

Pinhole Acuity : 
• LP OD, 20/20 OS

Goldmann tonometry:
• OD/OS: 8, 10 mmHg 

Initial 
Presentation

Pinhole Acuity : 
• LP OD, 20/20 OS

Goldmann tonometry:
• OD/OS: 8, 10 mmHg 

Initial 
Presentation

Pinhole Acuity : 
• LP OD, 20/20 OS

Goldmann tonometry:
• OD/OS: 8, 10 mmHg 

B-Scan: 
• Unremarkable. 
• No detachments OD/OS

• Assessment: Granulomatous panuveitis OD. Unknown etiology.

• Plan:
• Cyclopentolate qid and difluprednate q2h OD.
• Immediate referral to community clinic for the following testing: 

• CBC with differentials, PPD skin test, FTA-ABS and RPR, ACE blood testing, ELISA titer 
for toxoplasmosis

• Leading differential diagnoses: toxoplasmosis, syphilis, tuberculosis and 
sarcoidosis.

• RTC 1 week 

Week 1:

• Slit lamp: 2+ cells and flare, mutton-fat KP, PS, 
pigment on endothelium OD.
• Posterior segment: 3+ vitritis, clusters of retinal 
whitening in the periphery temporally and 
inferiorly OD.
• Plan:
• Add Bactrim DS bid for presumed 

toxoplasmosis-related uveitis
• RTC 1 week

Week 2:

Slit lamp: 2+ cells and flare, mutton-fat KP, 
PS, pigment on endothelium OD.
Posterior segment: 2+ vitritis, clusters of 
retinal whitening in the periphery 
temporally and inferiorly OD.

Initial serology/ancillary lab findings:
Normal CBC with differentials

(-) RPR/(-) FTA-ABS
(-) Toxoplasmosis ELISA titers 

Normal ACE 
(+) PPD, (-) Chest x-ray

Plan: 
o Further tuberculosis testing was ordered with QuantiFERON gold.
o Titers for herpes simplex and varicella zoster viruses were ordered for 

suspicion of a viral etiology.
o Bactrim DS was discontinued
o Referral to a retinal specialist for consult



2/21/2024

10

Week 3:

Had not yet seen retinal specialist
Goldmann tonometry: 3 mmHg 
OD, 10 mmHg OS
Slit lamp: 1+ cells and flare, mutton-
fat KP, PS, pigment on endothelium 
OD.
Posterior segment: 2+ vitritis

Week 3:

Had not yet seen retinal specialist
Goldmann tonometry: 3 mmHg 
OD, 10 mmHg OS
Slit lamp: 1+ cells and flare, mutton-
fat KP, PS, pigment on endothelium 
OD.
Posterior segment: 2+ vitritis
B-Scan: Subretinal fluid OD
Plan:

Emergent referral to a retinal 
specialist

Retina 
Specialist

• Pars plana vitrectomy with silicone oil and 
vitreal biopsy (+) for varicella zoster virus (VZV)
• Diagnosis: VZV-related panuveitis and 
confirming the suspected manifestation of ARN
• Plan:
• Initiated oral valacyclovir 1000mg tid, 

Durezol qid, cyclopentolate qhs

6 months:

• 90% silicone oil
• Dense cataract formed
• Vision in the right was 20/1250, and the left eye 

remained unaffected.
• Medications were reduced to 1,000mg 

valacyclovir qd and prednisolone acetate 1% bid.
• Removal of silicone oil is scheduled.

Acute 
Retinal 
Necrosis

Rare inflammatory condition

Caused by reactivation of latent 
herpes-virus in the retina 

Typically Immunocompetent

SIGNS
• Necrotizing retinitis and occlusive 

vasculopathy
• Panuveitis

SYMPTOMS 
• Blurred vision 
• Flashes/floaters
• Photophobia 
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https://imagebank.asrs.org/file/4984/cmv-retinitis-in-a-patient-with-the-diagnosis-of-aids
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1444-0938.2011.00594.x

ARN PORN CMV Retinitis

• Immunocompetent 
• Pan-uveitis
• Retinal necrosis/occlusive 

vasculitis 
• Peripheral 
• VZV

• Immunocompromised
• 1+ to no cell reaction 
• Retinal necrosis
• Posterior pole
• VZV 

• Immunocompromised
• No cell reaction
• Prominent hemorrhage
• Posterior pole
• CMV  

Retinal Differentials 
https://www.reviewofoptometry.com/article/the-many-faces-of-ocular-toxoplasmosis
https://joii-journal.springeropen.com/articles/10.1186/s12348-018-0164-5#rightslink

https://imagebank.asrs.org/file/3453/tuberculosis
http://www.jrheum.org/content/45/4/580

Systemic Differentials

ToxoplasmosisSyphilis

Tuberculosis Sarcoidosis

Treatment

Prompt treatment with oral 
antivirals can stop the
progression of retinitis within 2-4 
weeks.

Acyclovir
• 13 mg/kg/dose divided every 8 h IV for 7 days, followed by 

800 mg five times daily 
Famciclovir 
• 500 mg orally q8h
Valacyclovir 
• 1000–2000 mg orally TID
Ganciclovir 
• 500 mg IV q12h
Valganciclovir 
• 900 mg twice daily orally for 3 weeks induction, then 450 mg 

twice daily po for maintenance

Prognosis
• Poor prognosis due to retinal detachment 

and vascular occlusion
• Retinal detachments occur in ¾ of eyes
• Affect the fellow eye in 6 weeks 

Panuveitis
Pearls

• ARN is a fast progressing, visually 
devastating condition

• Antivirals can stop the progression of 
retinitis within 2-4 weeks

• Oral antivirals are typically well tolerated
• Panuveitis -> Oral antiviral?

Herpes 
Virus

Pearls

• HSV keratitis is the most common corneal 
infection in the US and the #1 cause of corneal 
and infectious blindness.

• Rule out herpes when you see a unilateral red 
eye.

• Know that herpes can affect every part of the 
eye.

• Get comfortable with oral antivirals to help your 
patients.
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Basics of strabismus 
surgery

Becky Luu, OD, FAAO No financial interest 

Background on me….

 Graduated from UT with a degree in Business 

 Graduated UHCO in 2016

 Finished 1 year of pediatric residency at UAB

 5+ years working with a pediatric ophthalmologist 
in Plano 

 My daughter, Evelyn “Levy”, was born 2021 

Strabismus is a growing problem…

 Increase in life expectancy / ageing population  

 Increase in pathology

 Advances in medicine 

 Social media 

Adult strabismus vs Pediatric Strabismus 

 Increasingly more adult strabismus cases 
 Cosmetic vs pathology 

 Surgery is covered by insurance 

 Rising demand in adult strabismus surgeons 
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Adult strabismus vs Pediatric Strabismus 

Pediatrics

 2-5% prevalence 

 Rarely have diplopia
Will have amblyopia

 Rarely associated 
with pathology

 Abnormal stereopsis

Adults

 4-5% prevalence 

 Diplopia common
No amblyopia

 Have normal 
stereopsis

Why should you care about adult 
strabismus?

 Ischemic neuropathies 
 Hypertension -108M adults (CDC-2017)1

 Diabetes -34.1M diabetics in the US (ADA-2018)2

 1.5M new cases each year 

 Traumatic neuropathies
 Elderly patients - baby boomers (currently 56-75 yrs

old)

1. https://www.cdc.gov/bloodpressure/facts.htm 
2. https://www.diabetes.org/resources/statistics/statistics-about-diabetes

Examples of surgery:

 XT
 Recess (weaken) LR and/or Resect (strengthen) MR

 ET
 Recess (weaken) MR and/or Resect (strengthen) LR

 Hyper*
Weaken IO / SR or strengthen IR / SO

Basics of Surgery

Weakening

Recessions

Tenetomies

Strengthening

Resections

Tucks

Transpositions 

Resection (strengthen)

Recession (weaken)

Muscle function 

Tertiary SecondaryPrimaryMuscle

ABductionLateral Rectus

ADDuctionMedial Rectus 

ADDuctionExcyclotorsionDepressionInferior Rectus

ADDuctionIncyclotorsionElevationSuperior Rectus

ABductionElevationExcyclotorsionInferior Oblique

ABductionDepressionIncyclotorsionSuperior Oblique

Muscles anatomy 

https://images.squarespace-
cdn.com/content/v1/5a7fb4b512abd9562d8a2a63/1562581603001-
OK238UK9AUHF3KCES5JE/Spiral+of+Tillaux+%28AA0_54747%29.jpg
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Case example: PEDIG studies: R&R vs Bilateral surgery

Other procedures 

Weakening

 Recession*

 Tenotomy

 Tenectomy

 Silicone expander (SO)

Strengthening 

 Resection*

 Plication

 Transposition 

Weakening: Tenotomy / Tenectomy 

https://d3i71xaburhd42.cloudfront.net/291c27339e459a81bbf8cf0a224ce3a2cd81ea45
/2-Figure1-1.png

Weakening: Silicone Expander 

https://d45jl3w9libvn.cloudfront.net/jaypee/static/books/9789380704241/Chapters/
images/183-3.jpg

Strengthening: Plication 

https://higherlogicdownload.s3.amazonaws.com/AAPOS/UploadedImages/UHaC0EncQ
8WVIUjfn2aA_Fig%202-L.jpeg
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Strengthening: Transposition 

https://eyewiki.aao.org/w/images/1/thumb/8/86/Nishida%27s.jpg/300px-
Nishida%27s.jpg

Documenting strabismus: OMD vs OD

OMDODStrabismus

RETCRETConstant right esotropia

RE(T)IRET Intermittent right esotropia

XTCAXTConstant alternating 
exotropia

IX(T)IAXTIntermittent alternating 
exotropia

Documenting strabismus: OMD vs OD

OMDODStrabismus

RETCRETConstant right esotropia

RE(T)IRET Intermittent right esotropia

XTCAXTConstant alternating 
exotropia

IX(T)IAXTIntermittent alternating 
exotropia

Post-Op f/u schedule:

 1 week – on combo steroid/AB drop 
 Subconj heme, maybe initial diplopia

 1 month
 No more diplopia, stitch has dissolved, maybe mild 

redness

 3 months 
 No more redness, stable alignment 

Complications from surgery1

 Conjunctival cyst – common – steroid or drain in 
office 

 Dellen – AT’s 
 RD - <1% - highest risk in thinned scleras: high 

myopes, older patients, multiple strab sx’s
 Infection – endophthalmitis – immediate referral 

to retina  
 Anterior segment ischemic – uveitis, reduced 

blood flow due severing of ant ciliary arteries on 
multiple recti muscles 1. Olitsky, Scott E, and David K Coats. “Complications of 

Strabismus Surgery.” Middle East African journal of 
ophthalmology vol. 22,3 (2015): 271-8. doi:10.4103/0974-
9233.159692

FAQs with strabismus surgery

 Covered by insurance?
 Yes, even if for cosmesis

 Patient’s too old or strabismus is too chronic
 We’ve operated on 90+ yr olds! Studies have shown adults 

regain binocular vision if strabismus not from childhood

 Intractable diplopia in adults1

 Very rare, <1% 

 Scarring? 
 Sort of

 Can surgery be repeated? 
 Absolutely 1. Kushner, Burton J. "The benefits, risks, and efficacy of strabismus surgery in adults." 

Optometry and Vision Science 91.5 (2014): e102-e109.
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Common questions from patients/ODs

 Refraction?
 After 1 month

 Contacts?
 If cleared after 1 week post op

 Incomitant deviations?
 Surgery can correct – adjustments to recessions/resections

 Swimming/flying?
 No swimming for 1 week, flying okay

Who ISN’T a candidate for surgery

 Patients with variable alignment
 Recovering nerve palsies

 MG patients

 Active thyroid patients 

Cosmesis and psychosocial impact on 
adults:

 Loss of independence – affects driving
 Loss of self esteem- impacts careers, quality of 

life, and interpersonal relationships 
 Decreased quality of life – inability to do hobbies 

- reading, sewing, etc

 Adult patients would trade 10% of their remaining 
life to get rid of their strabismus1

1. Beauchamp GR et al 2005, Liebermann et al 2014, Dickmann et al 2013

Common Types of Adult Strabismus
With Diplopia – goal: fusion

 Divergence Insufficiency

 Nerve Palsies
 Thryoid Eye Disease

 Post-Cataract surgery

 Myasthenia Gravis 

Without Diplopia—goal: cosmesis

 Sensory deviations (non-seeing eye)

 Consecutive deviations (previous strabismus surgery)
 Recurrent deviations from childhood strabismus 

 Consecutive deviations

 Decompensated phorias

Divergence Insufficiency or Age Related 
Distance Esotropia (ARDE)

 Small ET <15pd at distance, ortho at near
 70+yrs, slightly more females
 Mechanism: LR starts ‘sagging’

inferiorly with age 
 Work up? 

 Not needed, benign, not neurological

 Treatment:
 Prism (2 pairs of glasses) 
 Surgery

Post-Op CAT

 As much as 3% of patients post-cataract surgery1

 2 proposed mechanisms:
 1. Decompensated phoria secondary to monovision 

 Unable to suppress

 2. Toxic myopathy from retrobulbar anesthesia 
 Usually IR muscle affected, so will get Hyper deviation

 Treatment:
 Prism
 Strabismus surgery 

1. Nayak H, Kersey JP, Oystreck DT, Cline RA, Lyons CJ. Diplopia following cataract surgery: a 
review of 150 patients. Eye (Lond). 2008;22(8):1057-1064. doi:10.1038/sj.eye.6702847
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Nerve Palsies

 3rd Nerve:
 Down and Out

 Pupil involving (compression)

 4th Nerve:
 Hypertropia – worse on ipsi head tilt

 SO underaction / IO over action 

 Positive Park’s 3 step test

 6th Nerve:
 Esotropia – limited abduction

 Compensatory ipsi head turn
 ex: RET , right head turn to fuse

 Treatment:
 MRI r/o neuro pathology

 Ischemic or traumatic

Most will improve over 6 mos

 Fresnel prism/occlusion

 Incomitant

 After 6 months - surgery

15RET20pd RET35RET

Treatment for patients with diplopia

 Prism

 Vision Therapy (best for intermittent XT’s)

 Surgery

 Occlusion

 Monovision

Goal: binocular fusion 

Prescribing prism for diplopic adult 
patients

 Lowest amount needed to fuse the patient
 Trial and error

 BO for esos, BI for exos, BD for hyper

 Split the prism 

 Fresnel for unstable deviations
 Recovering traumatic/ischemic nerve palsies

 Only over one eye (usually non dominate eye) 

Adult Strabismus w/o diplopia

 Consecutive deviations
 Prev childhood alignment issue, corrected with surgery, now opposite 

direction

 Recurring deviations
 Prev childhood alignment issue, returning

 Sensory deviations
 Acquired or childhood monocular blindness

 Goal: Cosmesis

 Treatment:
 Surgery

 Reverse prism

Questions?

 Thank you!

Remember, “There’s no business 
like strabismus”

 luu.becky@gmail.com



2024 Texas Professional 
Responsibility Course

UNIVERSITY OF HOUSTON COLLEGE OF OPTOMETRY
ANDREW KEMP, OD, FAAO

PRESENTER

Welcome to the 2024 Professional Responsibility Course 
sponsored by the University of Houston College of 
Optometry. As you know, this course is a requirement for 
Texas license holders. What you may not know is that all 
fees associated with this course are devoted to permanent 
projects that are important for the future of the profession. 

Thank you for choosing UHCO for your 
continuing education. 

The development and production of the 2024 
Professional Responsibility Course is underwritten by the 

Harris Lee Nussenblatt Lecture  Series Endowment.
This endowment was established in 1992 by the 

Nussenblatt Family in memory of former Associate 
Professor Harris Nussenblatt, OD.

The Lecture Series focuses on issues related to 
professional ethics, public health and practice 

administration



The following activity planners and speaker have no relevant

financial interests in this lecture:

Dr. Andrew Kemp, UHCO Speaker

Amanda Johnson, UHCO

Carlos Cole, UHCO

Cristian Loayza, UHCO

Lorellye Macomber, UHCO

Preface

The content of the Professional Responsibility Course is at 
the discretion of the Texas Optometry Board.  This year, 
the Board set an aggressive agenda.  Some of the items 
are presented based on our knowledge of the subject 
matter as of January 1, 2024 and may change over the 

course of the year.  
Pay attention to any updates from TOB and TOA.

AGENDA  – TEXAS OPTOMETRY BOARD

Statutory address requirement

CE Broker update

CPR/BLS CE requirement

Professional identification requirements (again…)

Initial examination of a patient – in detail

Remote care and initial examination of the patient – where are we?

Review of HB1696 – Vision Plan Bill



Statutory Address Requirement
Tex.Occ.Code 351.351 – License Holder Information

(a) A license holder shall file with the board:
(1) the license holder’s mailing address;
THIS WOULD BE YOUR PREFERRED MAILING ADDRESS
USED FOR COMMUNICATIONS FROM THE BOARD
(2) the address of the license holder’s residence;
WHERE YOU LIVE
(3) the mailing address of each office of the license holder; and
MAYBE LESS CLEAR – THIS REFERS TO THE MAILING ADDRESS OF THE OFFICE WHERE YOU PROVIDE PATIENT CARE 
TO TEXAS PATIENTS
(4) the address for the location of each office of the license holder that has an address different from the office’s 
mailing address.
PHYSICAL ADDRESS OF THE OFFICE WHERE YOU PROVIDE PATIENT CARE TO TEXAS PATIENTS IF THAT ADDRESS IS 
DIFFERENT FROM THE MAILING ADDRESS
#3 AND #4 USED BY THE BOARD FOR INSPECTION PURPOSES

This information would be 
included in your initial application 
for licensure.  We are focusing on 

CHANGE to that information.

Statutory Address Requirement
Tex.Occ.Code 351.351

LICENSE HOLDER INFORMATION

THIS IS THE BIG ONE….because change happens!
(b) Not later than the 10th day after the date of a change in the information required to be filed with the board 
under Subsection (a), the license holder shall file with the board a written notice of the change

Some Specifics
This includes ALL the information in the previous slide

Special instructions related to short-term fill-in work (see next slide)

Primary updates can be made directly at https://tob.texas.gov/optometrists/update-contact-
information/

To report secondary addresses, email to info@tob.Texas.gov

OK…what about the temporary thing
For licensees who are in an office routinely and provide ONLY fill-in (temporary) services

If you are in a particular office routinely, report that office as your primary business location

If you see patients at multiple locations in a given year, provide the location where you see the MOST 
patients as your primary location (update online) and supply other locations to the Board (by email) as 
described in the previous slide

If you are not in any office on a routine basis and see a minimal number of patients, report “No primary 
address – fill-in work only” in the business address field

NOTE FOR EVERYONE:  The Board is actively reviewing all aspects of the inspection 
process they are mandated to make by Texas law.  Look for notices in 2024 from the 

Board for any changes applicable to this information. 



Statutory Address Requirement
Tex.Occ.Code 351.351

While this may seem like a minor issue, it is imperative 
that the Board be able to contact every license holder and 

know where they provide patient care.

Any failure to receive essential / legal information from 
the Board based on you not keeping contact information 

up to date is TOTALLY on you and there is no allowed 
excuse.

CE Broker – Deeper Dive

Key Points
CE Broker is the official / only CE tracking system for the Board

CE Broker Basic Account is FREE – you can sign up for an upgraded account 
($39 a year) that provides more information, if you wish

CE hours can ONLY be reported through CE Broker – NOT the Board

NOTE:  EVERYTHING CE happens through CE Broker – do not call the Board  asking 
about your hours, asking if a course is approved, asking to approve a course,                       
etc. etc. etc.

CE Broker
Everyone should already have a CE Broker account.  For new grads or 

anyone who has never gone through renewal process, simply go to 
https://cebroker.com and create an account – VERY easy

Knowing your CE is recorded with CE Broker is YOUR responsibility
Make sure any CE you expect credit for is going to be recorded with CE Broker BY 

THE ENTITY PRESENTING THE CE
You CAN upload CE to your account yourself – a somewhat painful process
There is NO retro-active approval – CE must be approved BEFORE you attend



Very helpful…

Once you get it, it’s pretty cool…

More help…

CE Broker provides a “Course Search” 
feature (also free) to find courses 
needed to help with license renewal.  
Access at 
https://courses.cebroker.com/search/
tx – select profession and search 
away!  Or look on your account page

NOTE:  These are all online courses – remember you are 
limited to 16 online credit hours per renewal cycle



Some of the features I showed are not available with the basic 
plan…here is a breakdown

BASIC PLAN – FREE

Connect with TOB
Complete course history
Can report hours manually
Check your status any time
Take recommended courses

PROFESSIONAL PLAN - $39/YR

Everything in Basic Plan
Detailed view of missing compliance
Details of when each requirement was met
Can track multiple licenses
Personalized compliance transcript
Onsite storage of training certificates

CONCIERGE PLAN ALSO AVAILABLE…PRETTY PRICEY

CPR Requirements
Board Rule 273.17

(a) Definitions.
(1) Cardiopulmonary resuscitation (CPR) is an emergency lifesaving procedure performed when the heart 

stops beating. A certification in CPR includes training and successful course completion in cardiopulmonary 
resuscitation, AED and obstructed airway procedures for all age groups according to recognized national 
standards.
(2) Basic Life Support (BLS) is a basic level of pre-hospital and inter-hospital emergency care and non-

emergency medical services care. A certification in BLS includes training and successful course completion 
in airway management, cardiopulmonary resuscitation (CPR), control of shock and bleeding and splinting of 
fractures, according to recognized national standards.
(b) Requirement for Initial License. Commencing effective January 1, 2023, all applicants for initial licensure 
shall provide proof of successful completion of a CPR or BLS certification prior to receiving a license.
(c) Requirement for Renewal of License. Effective January 1, 2023, all active licensees shall provide proof of 
successful completion of a CPR or BLS certification for renewal of a license each renewal cycle. Licensees 
may be credited two general hours of continuing education for CPR certification and four general hours of 
continuing education for BLS certification.

Everyone who applied or renewed 
in 2023 had to have this…everyone 
applying or renewing in 2024 will 

have to provide this!

CPR Requirements
Board Rule 273.17

Break it down….
This requirement was established by Board Rule 2022 – required for all licensee 
renewals after January 1, 2023
CPR is the basics and entry-level training – BLS offers more areas of training for 
emergency preparedness.  Both are allowed for certification – BLS is more applicable 
to healthcare settings (opinion)
Courses may be taken live or online – online courses can take less than an 
hour…advanced live courses can take 2-4 hours
Courses are readily available – online, certified trainers, fire department, put a group 
together, extended staff meeting.  NOT expensive!!!



Making sure 
it counts….

You must upload your 
certificate of training to the 
CE Broker website – trainers 
and online presenters will 
typically NOT do this for you

Log in to your CE broker 
account – select “Report CE”.  
Follow the instructions –
have your certificate ready  
to upload

Check the attestation on the next page….

Professional Identification

Section 351.362  NAME OF PRACTICE
(a) An optometrist or therapeutic optometrist may practice under a trade 
name, an assumed name, or the name of a professional corporation or 
association.
(b) An optometrist or therapeutic optometrist practicing in this state shall 
display the actual name under which the optometrist or therapeutic 
optometrist is licensed by the board, so that the name is visible to the public 
before entry into the optometrist's or therapeutic optometrist's office 
reception area.

Professional Identification

Rule 279.10
(a) To protect the public health and provide a means for the patient to identify a licensee in a complaint filed with the 
Board, §351.362 of the Act requires an optometrist or therapeutic optometrist to display the doctor's name so that the 
name is visible to the public before entry into the office reception area. This requirement does not apply to an optometrist 
or therapeutic optometrist practicing at a location on a temporary basis, as defined in subsection (b) of this section.
(b) Temporary basis is defined as the practice of optometry or therapeutic optometry at an office for no more than two 
consecutive months. For example, an optometrist or therapeutic optometrist practicing at a location one day per week 
during a three month period is not at that location on a temporary basis, and the doctor's name must be displayed as 
required in §351.362 of the Act.
(c) Section 351.458 of the Act prohibits the display of an optometrist or therapeutic optometrist's professional designation if 
the intent of the display is to mislead the public that the named optometrist or therapeutic optometrist owner regularly 
practices at that location. Therefore an optometrist or therapeutic optometrist practicing at an office in which the doctor 
has no ownership interest, must display the doctor's name as licensed by the Board, regardless of the percentage of time 
spent at that office, unless the doctor's practice meets the definition of temporary basis in subsection (b) of this section.



Professional Identification
Break it down…

This is a STATE law – Occupations Code 104.  In 
effect since 1999.

Optometrists (me as an example) may identify as:

Joe DeLoach, Optometrist

Joe DeLoach, Therapeutic Optometrist

Doctor Joe DeLoach, Optometrist

Joe DeLoach, Doctor of Optometry

Joe DeLoach, OD

Key Points

Intent of the law:
 Individuals cannot mislead the public 

regarding the licensure/credentials of a 
healthcare provider
 Doctors cannot mislead the public into 

thinking they do or do not practice at a 
particular location (cannot put name on 
door unless you practice there – including 
owners).  WORKS BOTH WAYS!

Professional Identification
Key point..often misunderstood.  “Temporary basis”
Does not apply to practice at a location on a temporary basis – defined as the 
“practice of optometry or therapeutic optometry at an office for no more than two 
consecutive months”. KEY WORD IS CONSECUTIVE

EXAMPLES

1. Doctor works at practice full or part-time for two or more consecutive months –
NAME ON DOOR

2. Doctor works only one day every week for two or more consecutive months –
NAME ON DOOR

3. Doctor fills in full or part-time for six weeks – NO requirement for name on door

Minimum Competency and Remote Eye 
Examinations

This information is current as of January 1, 2024.  Various parties are 
involved in challenging the law and rules related to Section 351.353.

Information presented IS in effect at the time the course was 
written.  It could change at any time.

If this directly applies to you, it is very important you stay aware of 
any potential changes in the information that will be forthcoming 
from the TOB, should/when they occur.



Section 351.353 – Initial Examination of Patient 
Back to the beginning – 1956!

(formally adopted as law in 1969 after being upheld by the SCOTUS and only a few changes since then)

INITIAL EXAMINATION OF PATIENT. 
To ensure adequate examination of a patient for whom an optometrist or 
therapeutic optometrist signs or causes to be signed an ophthalmic lens 
prescription, in the initial examination of the patient the optometrist or 
therapeutic optometrist shall make and record, if possible, the following 
findings concerning the patient's condition:

First three issues – #1
Causes to be signed an ophthalmic lens prescription

Minimum competency only applies if the examination results in issuing a 
glasses or contact lens prescription.  

In many cases – how would you know beforehand?

Another thought….apply logic
Patient presents with medical emergency - new patient with a corneal ulcer from CL overwear 
and no glasses.  Would this be a logical exemption from 351.353?  Law is law and usually 
rigidly interpreted.  You can only trust, and having been there I do, that your colleagues on 
the Board can understand when it doesn’t apply (wouldn’t recommend playing games here!).

First three issues – #2

Initial examination of a patient

Current interpretation is initial means the first complete eye 
examination you conduct on that patient (no specific time limitation   
like Medicare)



First three issues - #3
If possible
Intent IS - a unique situation results in not being able to perform the service.

patient refuses autorefractor (or any element of the care)
cannot perform tonometry because of uncontrollable nystagmus
cannot adequately perform internal examination due to mature cataracts
cannot perform biomicroscopy examination because patient is obese

Intent is NOT – the patient and the doctor just don’t happen to be 
in the same place at the same time

KEY TO “NOT POSSIBLE” IS DOCUMENTING WHY!

And what is required? 1-5
With the addition of points from Rule 279.3

(1) case history - ocular, physical, occupational, and other pertinent information;
KEY POINT: “Pertinent” – left to the discretion of the provider

(2) visual acuity;
KEY POINT:  Left to the discretion of the provider

(3) results of biomicroscopy examination, including lids, cornea, and sclera;
KEY POINT:  Rules add “using a binocular microscope”

(4) the results of an internal ophthalmoscopic examination, including an examination of 
media and fundus;

KEY POINT: Rules add “using an ophthalmoscope or biomicroscope with fundus 
condensing lenses”
(5) the results of a static retinoscopy, O.D., O.S., or autorefractor; 

KEY POINT:  None – left to discretion of provider

And what is required?  6-10                                       
With the addition of points from Rule 279.3

(6) subjective findings, far point and near point;
KEY POINT:  None – left to the discretion of the provider

(7) assessment of binocular function;
KEY POINT:  None – left to the discretion of the provider

(8) amplitude or range of accommodation;
KEY POINT:  None – left to the discretion of the provider

(9) tonometry; and
KEY POINT:  None – left to the discretion of the provider

(10) angle of vision, to right and to left.
KEY POINT:  None – left to the discretion of the provider



Other “Key Points” – Rule 279.3
The optometrist must “personally make and record”

Biomicroscopy (external) exam
Ophthalmoscopic (internal) exam
Subjective findings, far point and near point (refraction)

The optometrist may either personally make and record or authorize an 
assistant present in the same office with the optometrist to make and 
record the remaining seven required findings

Videos and photographs do not fulfill the internal ophthalmoscopic 
examination requirement – YOU MUST LOOK IN THE EYE WITH YOUR 
OWN TWO EYES!

“personally make and record”

The current TOB interpretation of “personally” means the doctor 
performed the test.  This rule IS currently in effect.
The board has submitted a rule change changing the language to “ in 
person” – NOT in effect at the time this course was published.  This would 
make it clear that the doctor is IN THE ROOM WITH THE PATIENT.
The terms “personally” or “in person” do not apply to telehealth services 
outside of the requirements of Section 351.353.  The Board has an entire 
section on Rules related to telehealth services (Rule 279.16) – those rules 
do state that telehealth services must provide the same level of care as an 
in-person visit.

Few other points…
Section 351.359.  Prescription.  (a)  An ophthalmic prescription must include:                                                
(1) the signature of the optometrist or therapeutic optometrist…

UNLESS PRACTICING UNDER DELEGATION, THE DOCTOR WHO PERFORMED THE EXAMINATION 
MUST SIGN ANY PRESCRIPTION THAT IS THE RESULT OF THE EXAMINATION. THE BOARD 
POSITION IS THE DOCTOR THAT SIGNED THE PRESCRIPTION PROVIDED THE SERVICE AND IS 
RESPONSIBLE FOR COMPLIANCE WITH ALL ASPECTS OF 351.353.

Rule 279.2
(o) an optometrist or therapeutic optometrist may not sign, or cause to be signed, an ophthalmic 
lens prescription without first personally examining the eyes for whom the prescription is made

SELF-EXPLANATORY



The Penalty – Rule 279.3
The willful or repeated failure or refusal of an optometrist or therapeutic 
optometrist to comply with any of the requirements in the Act, §351.353 and 
§351.359, shall be considered by the board to constitute prima facie 
evidence that the licensee is unfit or incompetent by reason of negligence 
within the meaning of the Act, §351.501(a)(2), and shall be sufficient ground 
for the filing of charges to cancel, revoke, or suspend the license. The 
charges shall state the specific instances in which it is alleged that the rule 
was not complied with. After the board has produced evidence of the 
omission of a finding required by §351.353, the burden shifts to the licensee 
to establish that the making and recording of the findings was not possible.

Are some optometrists exempt from all this?
Back to the Act – Section 351.005(a)(2) & (b)

(a) This chapter does not:

(2) prevent or interfere with the right of a physician licensed by the Texas Medical 
Board to:

(A) treat or prescribe for a patient; or

(B) direct or instruct a person under the physician’s control, supervision, or
direction to aid or attend to the needs of a patient according to the physician’s 
specific direction, instruction, or prescription;

(b) A direction, instruction, or prescription described in Subsection (a)(2)(B) must be in 
writing if it is to be followed, performed, or fulfilled outside the physician’s office

WOW…that is a bunch of words.  Is it 
even possible to break this one down?

What is FACT.  
A physician licensed to practice medicine in Texas under the Physicians Medical 
Practices Act has broad authority to “delegate to a qualified and properly trained 
person acting under the physician's supervision any medical act that a reasonable and 
prudent physician would find within the scope of sound medical judgment to 
delegate…” (TOTALLY open ended!)

When an optometrist is under delegation of a physician per the terms of Section 
157.001 of the Medical Practices Act which means the physician signs the medical 
record and the prescription, the optometrist is operating under the PHYSICIAN’S 
license and IS NOT bound by the Texas Optometry Act.  Refer back to Slide 32 – if you 
sign it, the service was provided by you and you are under the Texas 
Optometry Law and Board rules.



WOW…that is a bunch of words.  Is it 
even possible to break this one down?

More FACT

Delegation is NOT the same as direction, instruction or prescription.

Optometrists simply employed by, contracted with (legally or 
illegally), under the direction of, or who receive a paycheck signed by 
a physician are NOT operating under delegation unless they have a 
written delegation order from the physician.

NOTE:  Texas optometrists have NO legal delegation authority.

WOW…that is a bunch of words.  Is it 
even possible to break this one down?

Sure…we can look to precedent issued in 2023 by a 
Texas Administrative Law Judge (ALJ) and resultant 

rulings adopted by the Texas Optometry Board. 

Texas Optometry Board Conclusions

The Board has affirmed that licensees must comply with the Act even if acting under the 
direction of a medical doctor unless that direction is sufficiently specific, addressed to 
the optometrist, and aids the needs of the patient.  If the optometrist signs the 
prescription, that licensee must comply with the required 10 findings under Section 
351.353 during an initial examination when a prescription will be written even if the 
examination is conducted in a remote setting.

NOTE: The Judge ruling in the case concluded “the optometrist and 
employer created the ’impossibility’ of making the required 10 findings 
under Section 351.353 when they decided to operate remotely.”



What now?

What NOW is what the last two slides said!
What will happen going forward is in the hands of the courts, as 
the actions of the State and TOB are being challenged as not legal.  
The outcome of said challenge will likely take time.  In the 
meantime, the conclusions of the State ALJ and the TOB are IN 
FORCE.
Stay tuned!

And last….

A review of HB1696 – the Vision Plan 
Bill.  What it did, where it is and where 

it’s going.

Let’s Start With What It Did
Prohibits plans from the identifying and tiering of in-network ODs based on discounts 
on non-covered services, amounts spent on products, or brands or sources of products 
utilized by the OD.
Prohibits plans from steering patients towards any particular in-network OD, any retail 
location owned by or affiliated with the plan, or any internet site or virtual provider 
owned by or affiliated with the plan.
Requires plans to provide direct, immediate, electronic access to complete in-network 
and out-of-network plan benefits to the patient and OD.
Requires plans to accept standardized claim submission forms and processes, and 
reimburse doctors via electronic funds.



Let’s Start With What It Did
Prohibits improper chargebacks to reimbursements when the plan is not supplying 
the materials (cost of goods) for a patient.
Prohibits plans from calling services and products "covered" when the 
reimbursement amount to the OD is considered "de minimus" in nature. De minimis 
means of nominal or very small value. 
Prohibits plans from calling services and products as "covered" when zero 
reimbursement of the service or product comes from the plan to the OD.
Prohibits plans from using or offering reimbursement rates that are different from 
another OD based on the OD's particular practice and business decisions, such as 
what lab they choose to use or what products they choose for a patient.
Requires plans to give 90-day notice to any provider contract changes.

Let’s Start With What It Did
Prohibits plans from requiring an OD provide a covered product or service at a loss.
Prohibits plans from requiring that an OD receive reimbursement by a virtual credit card.
Prohibits plans from requiring an OD to use any particular EHR.
Prohibits plans from requiring an OD to use any particular clearinghouse or claim filing 
service.
Prohibits plans from requiring unneeded and unrelated patient information to file a claim 
or receive reimbursement for a wellness eye exam, including glasses/contact lens 
prescriptions, unique anatomical measurements like PD, or facial photographs.
Prohibits vision plans from using extrapolation as a method to complete an audit. This 
provision does not apply to medical plans.
Requires that the provisions of the bill are to be enforced by the Texas Insurance 
Commissioner.

WOW!



So, what’s going on now…

Several entities are doing everything in their 
power to stop this law from making changes 
in the system

Restraining orders
Injunctions
Law suits
Forcing contract renewals

THEY DO NOT LIKE WHAT THE STATE OF TEXAS DID!

When does this law change things?
Some specifics

1. If you are under operating under a contract you signed or renewed prior to January 
1, 2024, that contract is in force under the terms as written.  WATCH FOR #2!!!

2. Any contract signed after January 1, 2024, renewed after January 1, 2024 or 
CHANGED after January 1, 2024 – the conditions and terms of the new law are in 
FULL FORCE

WATCH FOR ANY NEW CONTRACT OR CHANGE IN YOUR 
CONTRACT – this will trigger all the stipulations under 

HB1696

So what should I do?

This law, in whatever form emerges from the legal war, is just like other practice 
enhancements – therapeutics, managed care plan access, telehealth.  They are all 
resources / choices.

The TOB nor the TOA can tell you what decision to make or how conduct your practice 
inside the legal aspects of the law.

Each licensee ultimately has to decide how they interact and cooperate with vision 
plans, or all managed health plans for that matter.



TOA Has Stepped Up As A Significant 
Resource for Texas Optometrists

TOA managed care general resource webpage
https://texas.aoa.org/advocacy/managed-care-plan-laws-resources-for-texas-optometrists?sso=y

TOA complaint submission form:
https://texas.aoa.org/advocacy/managed-care-plan-laws-resources-for-texas-optometrists/manage-care-
plan-concerns-form?sso=y

TOA partner law firm for managed care contract review:
https://texas.aoa.org/Affiliates/TX/Documents/Advocacy/2023/2023-24%20Enoch-Announcement-v4.pdf

TDI complaint webpage:
https://www.tdi.texas.gov/hprovider/providercompl.html

Thank you for your attention 
and have a great 2024

joe@pcscomply.com
apjohns7@central.uh.edu
Janice.McCoy@tob.texas.gov
www.tob.state.tx.us
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Pediatric Red Eyes and the 
Amblyopia that Follows

Becky Luu, OD, FAAO No financial disclosures 

Case

 4yr old Hispanic female

 CC: Recurring redness x 3 years, photophobia, tearing, 
pain OU

 Medical hx: unremarkable 

 Ocular hx: See above. Never worn GLs 

 VAs(sc): 20/50 OD and 20/400 OS 

Differentials? 

 Chronic or recurrent anterior seg conditions: 

 Ocular hypertension

 Chronic / Recurrent uveitis – JIA 

 Recurrent herpetic infection

 Marginal keratitis

 Thygeson’s

 Neurotrophic keratitis

 VKC 

 AKC 

Case

 4yr old female

 CC: Recurring redness x 3 years, photophobia, tearing, 
pain OU

 VAs(sc): 20/50+ OD and 20/400 OS 

 Anterior segment:

 OD: Scattered SPK. 

 OS: Significant corneal scarring with stromal haze. Neo almost 360 
into central cornea. Trc Bleph. Scattered SPK

 IOPs: 13mmhg OD / 11 mmhg OS 

 No A/C reaction

Differentials? 

 Chronic or recurrent anterior seg conditions: 
 Ocular hypertension

 Chronic / Recurrent uveitis – JIA 

 Recurrent herpetic infection

 Marginal keratitis

 Thygeson’s

 Neurotrophic keratitis

 VKC 

 AKC 
https://www.mdpi.com/pharmaceuticals/pharmaceuticals-14-
00658/article_deploy/html/images/pharmaceuticals-14-00658-g003.png

https://www.reviewofoptometry.com/CMSImagesContent/2018/04/083_ro0418_CLQA
-1.jpg
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Case
 4yr old Hispanic female

 CC: Recurring redness x 3 years, photophobia, tearing, 
pain OU

 VAs(sc): 20/50+ OD and 20/400 OS 

 Anterior segment:

 OD: Scattered SPK. 

 OS: Significant corneal scarring with stromal haze. Neo almost 360 into
central cornea. Trc Bleph. Scattered SPK. Intact cornea. No ulcer 

 Cyclo retinoscopy: +1.50+1.50x090 OD / unable to due to scarring OS 

 Fundus exam: normal OD / Hazy view OS but roughly normal

My treatment: 

 MY treatment for the patient:

 Aggressive lid hygiene

 Referred to cornea specialist* same week

Cornea Specialist’s treatment:

 Dx: Staph related keratitis (aka marginal keratitis)

 Treatment:

 Zylet (0.5% loteprednol / 0.3% tobramycin)

 J&J baby shampoo, ocusoft lidwipes

 Bacitracin ointment 

Staph-hypersensitivity keratitis or 
marginal keratitis 

 The true culprit is the eyelids 

 The problem is the inflammation, not infectious 

 “Autoimmune” condition 

 Strong association to MGD 

https://eyewiki.aao.org/Marginal_Keratitis

Treatment:

 Short term:
 Aggressive steroid. Pred forte 1% QID

 Aggressive lid hygiene 

 AB ointment 

 Artificial tears and warm compresses

 Long-term:

 May need 0.1% cyclosporin (at least 50% of my pts on this)

 Compounded vs Verkazia

 Lid hygiene 

 Artificial tears / warm compresses

 Amblyopia? 

Three types of Amblyopia 

 Strabismic

 Refractive

 Deprivation: ptosis, cataract, corneal scarring, abnormal 
pupil…

 Combo of any of the 3*

 Amblyopia can be bilateral (mostly refractive) or 
unilateral 
 2 lines of difference between OD and OS 
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Overdue 9 month f/u from initial exam 

 VAs (sc)
 20/40 OD

 20/300-1 OS 

 Cyclo ret:
 OD: +1.50+1.50x090

 OS: +1.50+4.50x120

 Dx: Combo deprivation and refractive amblyopia, OS

 Tx: Rx GLs, patch OD 1-2 hrs /day

Refractive amblyopia risk factors 

1. AOA Clinical Guide, 2004
2. AAPOS guidelines, 2013

1
2

BL1

Unilateral amblyopia Treatment: 

 Penalization:

 1% atropine twice a week

 Patching

 Severe (20/100 or worse): 4-6 hrs / day

 Moderate (20/80): 2-4 hrs / day

 Mild (20/40): 1-2hrs / day

 Dichoptic treatment

 Stimulating both eyes together, but weakening contrast on the
good eye

Amblyopia is frustrating, rewarding, and 
the outcome is not a guarantee
Case 1- 6 yrs old 
 1st visit: 1st time wearing GLs, 

outside rx early 2023, never patched

 +0.50-1.00x005 VA(cc) 20/20 

 +2.50-4.25x171 VA(cc) 20/60

 Dx: refractive amblyopia. 

 Tx: patch OD 2-3hrs/day

 2-3 mo f/u: VAs (cc)

 OD: 20/25+2 and OS: 20/30+2

 Tx: cont patching

 2-3mo f/u: VAs (cc)

 OD: 20/20 and OS: 20/20 

 Tx: Patch 1 more mo. F/u in 3 mos
for regression

Case 2 – 1.5 yrs old 
 Cyclo ret:

 OD: +3.00-1.00x060 VA(sc) CSM

 OS: +1.50-1.00x090 VA(sc) CSM

 Dx: refractive amblyopia 
secondary to NLDO

 Tx: 1% atropine or patch 1hr/day 
prophylactically

 6 mo f/u VAs (sc)

 Noncompliant with tx

 OD: 20/80 and OS: 20/40

 3 mo f/u Vas(sc)

 OD: 20/50 and OS: 20/50

Case 2 continues…

 3 mo f/u VAs (sc)

 20/30 OD and 20/20 OS 

 Cyclo ret:

 OD: +3.25-0.75x180

 OS: +1.00DS 

 3 mo f/u VAs (sc)

 20/30 OD and 20/20 OS

 Not compliant with patching

 Rx GLs: 

 OD: +2.25-0.75x180 

 OS: Pano

 3 mo f/u VAs (cc)

 20/30 OD and 20/20 OS

 3 mo f/u VAs (cc)

 20/30 OD and 20/20 OS 

 Refer for dichoptic treatment at RFSW

Case 2 – 1.5 yrs old 

 Cyclo ret:

 OD: +3.00-1.00x060 VA(sc) CSM

 OS: +1.50-1.00x090 VA(sc) CSM

 Dx: refractive amblyopia
secondary to NLDO

 Tx: 1% atropine or patch 1hr/day 
prophylactically

 5 mo f/u VAs (sc)

 Noncompliant with tx

 OD: 20/80 and OS: 20/40

 3 mo f/u Vas(sc)

 OD: 20/50 and OS: 20/50

Moral of the story….

 Every individual is different and will respond differently
to the same treatment even if the problem is the same

 6 yr old got to 20/20 in  4-6 months

 4 yr old BCVA 20/30 after on/off treatment for almost 2
yrs
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Emerging amblyopia treatment options…

 Dichoptic

 Amblyoplay

 VR head sets

 *Not gold standard

 Research institutions: 

 RFSW w/ Eileen Birch, PhD

 PEDIG on ATS-20

Take aways…

 Recurrent red eye in pediatrics…don’t forget about
marginal keratitis 

 Reduced vision isn’t always just amblyopia or
pathology…could be both

 Amblyopia refractive risk thresholds are lower than you 
think…please f/u with your pediatric pts 

Questions? Thank you! 

luu.becky@gmail.com



Identification and Response 
to Human Trafficking 
In Healthcare
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Take care of yourself

TRIGGER WARNING:

This lecture discusses sensitive matters such 
as physical sexual and psychological abuse of 
adults and children

Feel free to mute or walk away from the 
lecture if you need



Objectives

Provide an overview of human trafficking including 
definitions, types of trafficking, dynamics, and 
vulnerabilities

Describe the health impact of human trafficking on 
persons experiencing trafficking

Describe identification assessment and documentation 
techniques for persons experiencing trafficking

Describe appropriate response and follow up for a 
suspected or confirmed person being trafficked

Human Trafficking Healthcare 
Competencies

Core Competency 1: Understand the nature and epidemiology of 
trafficking
Core Competency 2: Evaluate and identify the risk of trafficking
Core Competency 3: Evaluate the needs of individuals who have 

experienced trafficking or individuals who are at risk of 
trafficking
Core Competency 4: Provide patient-centered care
Core Competency 5: Use legal and ethical standards
Core Competency 6: Integrate trafficking prevention strategies 

into clinical practice and systems of care
Universal Competency: Use a trauma- and survivor-informed, 

culturally responsive approach

Overview



Myths

Human trafficking is the same as human smuggling and 
involves border crossing

Human trafficking is the same as kidnapping

Only foreign-born persons are trafficked

Sex work and sex trafficking are the same

Only women and girls are trafficked

Everyone who is being trafficked wants to be 
rescued

Facts

Smuggling is illegally transporting a person over a 
border trafficking does not require the crossing of 
a border
Kidnapping is abducting someone and controlling 
their movements and is not required for trafficking
Both foreign born and domestic persons can be 
trafficked
Sex work and sex trafficking are different
All genders can be trafficked
Many persons who are trafficked are not seeking 
rescue



Terminology for People Experiencing 
Trafficking

Victim infers lack of agency

Person experiencing trafficking

Person surviving trafficking

Trafficked person

Survivor

Thriver

Trafficking Victims Protection Act (TVPA) 
2000

Bipartisan legislation designed to 
create a legal definition for 
trafficking

Addressed deficiencies in the legal 
framework by solidifying definitions 
of trafficking and establishing 
protection and restitution for victims

Prior to the TVPA traffickers were 
prosecuted according to slave laws 
according to the 2020 federal report 
from the Human Trafficking Institute. 

Action Means Purpose Model

This is the legal model 
used to establish the 
phenomenon of trafficking 
in prosecution
Action induces, recruits, 
harbors, transports, 
patronizes, solicits, 
provides or obtains
Means force, fraud, 
coercion
Purpose commercial sex 
or labor act



Healthcare and Human Trafficking in 
Texas

Healthcare providers are required by state law to 
participate continuing education each year in Texas 
along with other state requirements for licensure

This course only satisfies the human trafficking 
requirement for licensure
Mandatory human trafficking awareness flyers must 
be present in certain clinical environments
Healthcare is concerned with upstream factors that 
create the conditions for human trafficking and 
identification in order to stop it from occurring

TVPA Human Trafficking Definition

Sex trafficking
The recruitment, harboring, transportation, provision, 
obtaining, patronizing and soliciting of a person for the 
purpose of a commercial sex act, in which a commercial 
sex act is induced by force, fraud, or coercion, or in 
which the person forced to perform such an act is 
under the age of 18 years. 
Labor trafficking
The recruitment, harboring, transportation, provision, 
obtaining, patronizing and soliciting of a person for labor 
or services, through the use of force, fraud, or coercion 
for the purpose of subjection to involuntary servitude, 
peonage, debt bondage or slavery.

Human Trafficking Definition

Two populations:Two main types*:
Labor trafficking

Sex trafficking
Both require the use of 
force, fraud, or coercion

*Other subtypes exist such as debt 
bondage and involuntary servitude. 
Internationally, child soldiering, organ 
trafficking, and forced marriage exist

Adults
Minors

Minors being 
commercially exploited 
for sex acts do not 
have to prove force 
fraud or coercion



Force Fraud and Coercion

Force physical beating, rape, controlling 
movements

Fraud tricking someone with false promises or 

married and you can 

Coercion psychological manipulation shaming, 
threatening the person or their family, 
withholding identification or immigration 
documents

Difference Between Sex Work and Sex 
Trafficking

is legal and includes agency of the person

Where it is a crime it is called prostitution

People who do sex work get to decide:

To use a condom

To say no to the solicitor

Where they go, what they do

How to use the money they make

Difference Between Sexual Abuse and 
Sex Trafficking

Force fraud or coercion can be involved in both sex 
trafficking and sexual abuse
Commercial exchange is involved in sex trafficking

Money 

Housing

Food

Gifts

Labor

Anything of value



Statistics of Human Trafficking
The human trafficking field is in its infancy in terms of research

There are not universally accepted standards for how to 
statistically verify the prevalence of a hidden crime like 
trafficking

Many statistics in the human trafficking field cannot be proven, 
only estimated

The presence of sensationalism harms the anti-trafficking 
movement by taking extreme examples of real but less common 
occurrences and presenting them as typical this can cloud our 
ability to identify less obvious forms of trafficking

Presenting human trafficking as only sex trafficking makes labor 
trafficked persons invisible

It is estimated that at least 244,000 children 
are at risk for sex trafficking in the United 
States at any given time (Estes et al., 2001, 
p.144)

Sensationalism in Human Trafficking

Which image is sensational?

Statistics in Human Trafficking

Ask yourself:
Are they referring to sex trafficking or labor 
trafficking or both?
Children or adults or both?
Are they referring to the United States or 
worldwide?
Are they using sensational images or language?
What is their source? How dated?



Estimations of Prevalence

49.6 million estimated persons trafficked 
worldwide (International Labor Organization)

150 billion dollars potentially made in criminal 
profit worldwide (whitehouse.gov)

313,000 estimated total human trafficked 
persons in Texas 

234,000 estimated labor trafficking persons in 
Texas

79,000 estimated sex trafficking persons who 
are minors and youth in Texas
(https://sites.utexas.edu/idvsa/research/human-trafficking/)

Risk Factors/Vulnerabilities for Labor and 
Sex Trafficking

Poverty

Substance use

Foster care involvement

LGBTQIA+ identification 

Previous history of 
psych/sexual/physical 
violence

Family rejection, 
runaway/homeless

Low self-esteem

Gang involvement

Immigration status or 
undocumented

Low levels of education

Learning or 
developmental disabilities

Who is a Trafficker?

A trafficker can be anyone
They control the exploitation and profit from it

Family member father, mother, aunt, uncle, 
brother, sister
Boss of a company
Pastor, teacher, coach
Can use violence or finesse/grooming



Violent Tactics of Traffickers

Alienation

Isolation

Cementing a codependent intimate relationship trauma 
bond

Violence/abuse/threats

Normalizing the abuse

Give drugs or alcohol to cause dependency 

Withholding basic necessities

Finesse Tactics of Traffickers

Exploit vulnerabilities in the patient through 
meeting basic needs
Making pleasing offers that are too good to be 
true
Offering cash, expensive items
Giving love, romantic relationship
Making promises, flattery
Using an older friend already in the life of 
trafficking to help recruit

Who is a Solicitor?

The one purchasing the sex or labor act
In sex trafficking, mostly men
Customers who use the services of the person 
being trafficked
Person in charge, boss/manager
Downstream customers



Chart of Coercion and Control

Isolation

Controlling/Distorting perceptions

Humiliation/Degradation

Threats

Demonstrating 
Omnipotence/Superiority/Power

Enforcing Trivial Demands

Exhaustion

Occasional Indulgences

The Trauma Bond

Type of relationship formed under the conditions of 
danger, anger, shame, exploitation and other unhealthy 
states

Reinforced by perpetuating the violence and fear through 
controlling tactics

The trafficker may use isolation and abuse to terrify the 
person into compliance

May use reward and punishment to strengthen the 
relationship and control

Overlaps with Stockholm Syndrome type state

Fawning phenomena may occur

Health Impact



Common Acute Medical Conditions

Injury from abuse or unsafe working conditions

Sexually transmitted infections (GC/CL, syphilis, HIV)

Unplanned pregnancy (lack of reproductive health access)

Anxiety/depression/panic attacks

Somatic symptoms from emotional distress

Behavioral issues (adult and pediatric)

Toxic exposure

Chronic Medical Conditions

Malnourishment/Dehydration

Untreated chronic diseases DM, HTN, thyroid 

Substance use

Dental problems

Fatigue

Musculoskeletal pain, especially in the neck, throat 
and face from strangulation or beating

Dizziness, tinnitus, hearing or visual problems

Headaches

Cognitive disorders

Mental Health Impact

Panic attacks

Anxiety/Depression

Hallucinations

Suicidality

Trauma bonding

PTSD

Hypervigilance

Addiction 



Life of a Trafficked Person

Little to no personal agency/autonomy

Unable to perform some life skills 

Mental health issues afraid/anxious/angry

Suicidality

Lack of access to resources reproductive, medical, 
dental, food access, transportation, communication

Physical health issues

Stigma from public, police, fear of immigration

May not identify self as being trafficked

Living Conditions of Trafficked Persons

May not have a bed

May live with several people

Unable to see family

Poor sanitation

Poor safety equipment

Poor medical care, uncontrolled chronic diseases

Dehydration/Malnutrition

Environmental toxins

Not enough shelter from heat/cold

Identification and Assessment



How Do We Recognize Someone Who is 
Trafficked in Healthcare?

As high as 88% of trafficked persons pass through 
the medical system undetected (polarisproject.org)

Review medical history for risk factors

Listen to patient, allow them to describe their 
experience in their own words

Have enough knowledge about trafficking to 
recognize red flags

Put the picture together and ask the right 
questions

Environments Where Trafficking Occurs

Labor trafficking: agriculture, sweatshop/factory, 
cleaning services, housemaid services, babysitting 
or nanny services, nail salons, restaurants

Sex trafficking: pornography production 
companies, massage parlors, escort services, strip 
clubs, online sex venues, hotels

These are not comprehensive lists

The Clinical Environment Where a 
Trafficked Person May Present

Emergency Rooms

Primary Care Clinics

OBGYN Clinics

Reproductive Health Clinics

Surgery Centers

Homeless shelters with medical services



Barriers to Identification in the Provider

Providers may be biased toward the patient due to their race or 

Providers may not have training or understanding of a trafficking 
situation

Providers can be tricked by the trafficker who is family or friend

The window of opportunity to help the person being trafficked is 
very small

Provider may be hesitant to investigate further 

Barriers to Disclosure in the Patient

Fear of the trafficker

Fear of the police 

Fear for their family (threats)

Fear of deportation

Strong trauma bond

Stigma

Shame

Disoriented

Not be ready to change

Lack of insight into their trafficking situation

Initial Assessment

Review the medical record (including across regional records if 
possible) for history of or current status of:

Previous violence

STIs (sex trafficking)

Multiple pregnancies and/or abortions

Multiple sex partners

Substance addiction/mental health issues

Work history

Reliance on street economy

Workplace accidents



Interview

Attempt to separate the patient from their companion if 
possible

Very important to use a translator when possible if needed

Perform relevant review of systems questions (may ask general 

When complete ask if there is anything else you can help them 
with

read the room

Consider employing a screening tool

Other Trafficking Related Questions

What are your work hours like?

How do you make your money?

Where do you sleep? What are your living conditions like?

How many people do you live with?

Could you get another job if you wanted to?

Do you get breaks? 

Are you in control of your money?

Has anyone ever hurt you?

to do?

Identification of Sex Trafficking  
Physical Exam

Relationship between patient and the person 
with them seems discordant or has an unusual 
quality; patient may be scared or deferent, 
however everyone presents differently

Dressed inappropriately for weather

Tattoos indicating branding 

Patterned injuries/bruises/scars

PE findings of STIs (PID, dysuria, proctitis)

Genital trauma

Foreign object in vagina or anus



Identification of Labor Trafficking

Relationship between patient and the person with them seems 
discordant or has an unusual quality; patient may be scared or 
deferent, however everyone presents differently

Acute or post-acute injuries related to work accidents due to 
poor safety conditions

Malnourished

Language barrier, person with them gives account

Owes a debt

Does not have control over money or documents

Long work hours, minimal or no breaks

Is in poor contact with family

Survivor Voice

Presenter may speak about their advice/account if there is a survivor speaker

Testing and Screening

Consider labs for malnutrition - CBC, CMP, Magnesium, vitamin A, 
E, D, B12, folate, iron etc.

STI screening: chlamydia, gonorrhea, syphilis trichomoniasis, 
mycoplasma - swabbing any of the body parts they have sex with 
including throat and anus, follow up testing

Other infectious disease such as hepatitis B and C and HIV with 
retesting 6 weeks and 3 months after last sexual contact

Testing for parasitic infections, tuberculosis, lead, diseases 
endemic to country of origin

X-Rays of injured body parts

Head, neck, abdomen CT/MRI/US for trauma related injuries

Pelvic exam, pregnancy test



Screening Tools

RAFT by Chisolm-Straker (2019): 

Have you ever worked, or done things in a place that made you 
feel unsafe?

Have you ever been tricked into doing any kind of work you 

Have you ever had to leave or quit a work situation due to fears 
of violence or threats of harm to yourself and family?

Have you ever received anything in exchange for sex such as a 
place to stay, gifts or food?

Screening Tools

Six-Item Screening Questionnaire from Greenbaum (2018) for 
high-risk adolescent populations:

Is there a previous history of drug and/or alcohol abuse?

Has the youth ever run away from home?

Has the youth ever been involved with law enforcement?

Has the youth ever broken a bone, had traumatic loss of 
consciousness, or sustained a significant wound?

Has the youth ever had a sexually transmitted infection?

Does the youth have a history or sexual activity with more than 
5 partners?

Safety and Assessment

If possible, try to separate the trafficker from the patient 
-

Be aware that traffickers have been known to monitor those 
they traffic through electronic devices so separating devices
from the patient should be considered

A professional interpreter should be utilized for interviewing 
if needed after the patient is alone

There should be a protocol at your institution for signaling 
that there is a suspected trafficker in the clinic

Personnel at all stations should have some training in human 
trafficking including security and front desk staff



Patient Centered Trauma Informed Care

The provider should be alert for signs of physical 
and/or mental trauma in the patient

Create a sense of safety, privacy and collaboration

Demonstrate calmness, care, and curiosity about the 

Build trust by showing empathy and support by using 
the same words the patient uses, i.e personal pronoun 
preference, respect for gender identity and sexual 
preferences 

Patient Centered Trauma Informed Care

Identify and reinforce strengths the patient has and encourage 
their thoughts and opinions

Do not re-traumatize the patient by asking for unnecessary 
details of their experience

Be honest, transparent and sensitive to diverse populations

Use the same language the patient uses

Ask the patient their preferred name and pronouns

If possible have a provider of the same race and gender 
involved

Documentation of Human Trafficking

Documentation principles are similar to those of domestic violence 
with HT nuances should be legible, factual, non-biased, medical 
language

Be careful if you use ICD-10 codes as these may print out on the 
discharge sheet or online portal and alert the trafficker

Do not use language which implies doubt on the part of the provider, 

Do not draw conclusions, just state the facts

Use universal abbreviations

Be aware your chart is a legal document, inform the patient of this



Documentation of Human Trafficking

Describe physical injuries, site, color, shape, size, etc.

Take photos if possible

Be aware of injuries that are consistent with abuse patterns 

Note mood, affect, demeanor and any sudden unprovoked 
comments the patient may make, i.e.

ICD-10 Codes for Human Trafficking

Response to Trafficking



What Do Healthcare Providers Do About 
Trafficking?

Listen and respond with trauma informed care
Be culturally responsive and respectful
Protect privacy 
Use interpreters
Report to authorities if necessary
Refer to appropriate multidisciplinary services like 
social work, safe house or a SANE nurse
Treat the patient medically
Offer messages of hope
Be a safe place to come back to

Provide Privacy

Educate

Ask

Respect

Respond

The PEARR Tool

Reporting in Texas Title 5 Chapter 261
Texas family Code

Healthcare providers are mandated reporters in Texas

Any suspected or confirmed abuse of children, the elderly, or 
adults with disabilities must be reported the Department of 
Family And Protected Services

Types of abuse include exploitation, neglect and physical, sexual 
and psychological abuse of children, the elderly and people with 
disabilities

May report by telephone or internet, use telephone if urgent:      
1-800-252-5400, or website: 
https://www.txabusehotline.org/Login/Default.aspx. 

A healthcare provider can be criminally charged if they do not 
report, and may not delegate an abuse report



What to Report in Texas
Demographics of the patient and people in contact with the patient

Findings that confirm or cause suspicion of abuse including the 
intersection of risk factors and suspicious findings

What the parent is doing and who the abuser may be

Access to the patient an abuser may have

Supervision of the child or disabled/impaired/older adult

Record name of operator and case number in the medical record

If a case is opened record name of the investigator

Report of child abuse must be made within 48 hours

Abuse neglect or exploitation of an elderly person, a person with a 
disability, or an individual receiving services from a provider must be 
reported immediately.

Law Enforcement

It is important to be in collaboration with law 

needs

Be familiar with federal, state and local law

Build relationships with law enforcement

Law enforcement is not necessarily entitled to 
HIPAA protected information

If a Patient Discloses

Let them know this is not their fault
Let them know they have rights
Affirm their agency and choice as much as possible
Treat their medical conditions and establish medical 
trust
Affirm a safe clinical environment for the patient
Offer support in terms of referrals to community 
organizations, social workers SANE nurse and 
counseling
Contact Department of Family and Protective 
Services if any type of child, disabled person, or 
person over 65 abuse is suspected or confirmed



If a Patient Does Not Disclose or Refuses 
Resources

Prioritize the decision of the patient, support agency

Do not try to get the patient to disclose it is not the goal 

Do not try to convince the patient to accept resources 

Employ harm reduction measures if possible, offer PrEP, 
condoms, birth control, crisis phone numbers etc.

Reaffirm that your clinical environment is there for them and 
resources will always be available to them

If patient is a minor and you suspect trafficking REPORT

You Have a Patient Who Is Recovering 
From Being Trafficked

Consider a free or income-based payment process

Flexibility with scheduling

Preserve their autonomy

They may be processing with a social worker or counselor

Consider other referrals that may be of help

They may continue to do sex work on their own to survive

Evaluate for access to medications

Needs may change quickly - re-evaluate medical conditions and 
social determinants of health (food, neighborhood, work, 
family, healthcare access etc.) on a regular basis

They may return to the trafficking life

Institutional and Systemic Actions

Advocate for survivor informed training on human 
trafficking

Advocate for protocols for the clinic to be put in place

Establish relationships with organizations who help 
trafficked persons

Be aware of vicarious trauma within staff and offer 
debriefing if detected

Participate in research

Become an ACT Advocate through NAPNAP



Contact: 512 385 5571, 821 Gunter St, Austin, TX 78702



Resources

Office of Trafficking in Persons

SOAR to Health and Wellness Training

HEAL Trafficking

National Association of Pediatric Nurse Practitioners

Polaris

PEARR Tool 

Reminders

DO NOT TRY TO RESCUE THE 
PATIENT
The patient must make their own choice 
given the resources available to them

Stay within your scope

The window of opportunity is very small, you 
will maximize your ability to respond if you 
are prepared

Use the same words as the patient

Practice good self-care



Last Final Thoughts
Properly inform yourself on the nature of trafficking

Include labor and sex trafficking in your toolkit of knowledge

Always check your statistics

Build a trusted network of community support services

Contact the authorities if the suspected or confirmed trafficked 
person is a minor

Do not try to rescue

Call the police or Human Trafficking Hotline or text 233733 for help

National Human Trafficking Hotline:

888 3737 888

Thank You! 

Jason Spees MSN, MaOM APRN L.Ac FNP-C   
jspees@utexas.edu
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STEREO is key!!!
0.25 rim

0.20 rim

0.55 C/D

•Optic nerve size

•Rim evaluation
•Vessel/cup changes
•Retinal nerve fiber layer
•Disc hemorrhage

C/D: .3/.3 C/D: .65/.65 • Per Litwak (Glaucoma Handbook)
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C/D:.7/.7 C/D:.7/.7
Rims: I=S=N>T Rims: S>N>T>I

Rim Evaluation
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Optic Nerve: 4.6mm
C/D #1: 2.35/4.6 = .511
C/D #2: 2.7/4.6 = .587
Difference = .076

Rims: I>S>N>T Rims: S>N>I>T

Bayoneting Nasalization Bean Potting
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Bayoneting

Nasalization

Bean Potting

Bright

Bright

Dim

https://doi.org/10.1016/j.preteyeres.2019.06.001.
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2x 

Bedenz D, Beiser Huecker J, et al. Thirteen‐Year Follow‐up of Optic Disc Hemorrhages 
in the Ocular Hypertension Treatment Study.Am J Ophthal. 2017

Disc Heme

Disc Heme
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BetaAlpha Alpha
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OSOD OSOD
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 Comparison to 
Normative Database

 Inter‐eye Symmetry
 NFL‐GCC Correlation

 Comparison to 
Normative Database

 Inter‐eye Symmetry



9

OSOD

mbgonzal@central.uh.edu


