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DON’T BELIEVE US?
LEARN HOW DB CAN FLY UNDER THE RADAR AT

In fact, ~25 million eye care patients in the US may have Demodex blepharitis (DB).2

We’re willing to bet most eye care professionals
don’t realize just how prevalent Demodex blepharitis is.1

References: 1. Data on file, Tarsus Pharmaceuticals, Inc. June 2022. 2. O’Dell L et al.
Clin Ophthalmol. 2022;16:2979-2987.

© 2022 Tarsus Pharmaceuticals, Inc. US--2200006 12/22
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Red Light Therapy Reduces 
Axial Lengthening in Some Kids
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1. Jiang Y, Zhu Z, Tan X, et al. E� ect of repeated 
low-level red-light therapy for myopia control in 
children: a multicenter randomized controlled 
trial. Ophthalmology. 2022;129(5):509-19.
2. Wang W, Jiang Y, Zhu Z, et al. Clinically 
signifi cant axial shortening in myopic children 
after repeated low-level red light therapy: a 
retrospective multicenter analysis. Ophthalmol 
Ther. January 7, 2023. [Epub ahead of print].

IN BRIEF
■ Having an active lifestyle can reduce 
the risk of a host of health prob-
lems, one of which is DED, suggests 
evidence from a new study in Ocular 
Surface. The researchers found an 
association between greater sedentary 
behavior and increased risk of dry eye. 
In addition, less screen use and more 
physical activity seemed to attenuate 
the increased risk of DED, even in 
those living more sedentary lifestyles. 

Participant data (n=48,418) was 
sourced from a population-based 
cohort study called Lifelines. Of all 
participants, 9.1% had DED. “Greater 
sedentary behavior was associat-
ed with increased risk of DED (OR: 
1.02 per hour/day),” the researchers 
reported. However, the association 
was only signifi cant for those with 
physical activity levels below what’s 
recommended by the WHO (150 
minutes of moderate or 75 minutes 
of vigorous activity per week).

The team concluded in their paper 
that “screen use, medical comorbid-
ities and su�  cient physical activity 
should be considered key confound-
ing factors in the relationship be-
tween sedentary behavior and DED.”

Nguyen L, Magno MS, Utheim TP, et al. The re-
lationship between sedentary behavior and dry 
eye disease. Ocular Surface. January 5, 2023. 
[Epub ahead of print].

■ A recent study observed that cor-
neal staining, TBUT, tear osmolarity 
and a composite severity score of 
DED signs were signifi cantly more 
severe with increasing age in wom-
en, but for men, symptoms didn’t 
worsen with increasing age. When 
hypothesizing reasons as to why 
dry eye signs worsen with age, the 
researchers noted that “It’s possible 
that changes in epithelial damage 
and DNA alterations are exacerbated 
by infl ammatory processes in the 
conjunctival epithelium, corneal 
epithelium and accessory lacrimal 
glands, which are more likely to 
occur with the progression of time in 
one’s lifetime,.”

As to why dry eye signs worsen 
in women, the study authors explain 
that, based on other research, “there 
are likely factors other than estrogen 
receptor expressivity involved with 
the relationship of DED signs in rela-
tion to both sex and increasing age.”

Zhao M, Yu Y, Ying GS, et al. Age associations 
with dry eye clinical signs and symptoms in the 
Dry Eye Assessment and Management (DREAM) 
Study. January 5, 2023. [Epub ahead of print].

Repeated low-level red light therapy, 
developed by Australian company 
Eyerising International, is a novel 
treatment for myopia that’s been 
shown to slow axial lengthening and 
even reverse it in some children.

News Review

The greatest e� ects were seen in younger children and 
those with longer baseline lengths.
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Wu PY, Chen HC, Hsueh YJ, et al. Corneal 
topography in preterm children aged 2 
years to 12 years with or without retinop-
athy of prematurity. Eye. December 16, 
2022. [Epub ahead of print].

Preterm children had greater corneal 
ectasia, and laser treatment for ROP 
caused further corneal steepness and 
higher anterior corneal astigmatism.

Preterm Children at Greater Risk 
for Corneal Ectasia
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Study shows laser treatment for ROP was associated with 
further corneal steeping, thinner pachymetry and higher 
anterior astigmatism.
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 By Joseph P. Shovlin, OD
My Perspective
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The Phantom Menace
The e� ects of neuropathic pain can be tough to track down and handle.
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Practice Considerations in Managing 
Keratoconus and Cross-Linking

SCAN WITH PHONE 
Learn more about iLink  

corneal cross-linking here 

patients are so very appreciative when you can pin-
point the cause of and address their visual quality 
problems with contact lenses.

Modeling suggests that iLink® cross-linking saves 
the average patient nearly $9,000 in direct medical 
costs and nearly $44,000 in lifetime costs2—and 
that doesn’t even include the impact on their mental 
health and well-being.  In addition to the cost sav-
ings, it is very fulfilling to me to know that I can help 
protect a young person with early progressive KC 
from progressing to the advanced stages of the dis-
ease, potentially avoiding a lifetime of vision loss and 
the need for corneal transplant surgery.  One study 
showed a 25% drop in corneal transplants after the 
introduction of cross-linking.3

Our KC patients are grateful for this care.  They 
will rave about you on social media, refer family and 
friends—and generally become loyal patients. ■ 

any optometrists are shifting 
towards a medical model of prac-
tice, managing chronic conditions 
with ocular manifestations, includ-
ing dry eye, glaucoma, and diabetes. 

Diversifying the services you offer can better meet 
the needs of your patients.  

Managing keratoconus (KC) is a great way to 
“lean in” to that more comprehensive medical model 
of optometric care.  About 70% of KC patients first 
present to an optometrist’s office,1 which means 

M
that we have a unique opportunity to identify this 
progressive disease and refer patients for the 
FDA-approved iLink® cross-linking procedure in 
the early stages, before there is permanent vision 
loss.  After treatment, we can continue to address 
the patient’s vision needs over time.

Collaborating with cornea specialists in the care 
of KC patients has provided comprehensive patient 
care and strengthened my relationships with ophthal-
mologists in the community.  When they realize that 
we share a common goal of helping our KC patients, 
it opens the door not only to specialty contact lens fit-
ting and follow-up care after cross-linking, but to col-
laboration and referrals in other areas, as well.

Follow-up care after iLink® cross-linking is simi-
lar to that required for PRK, with five or more visits 
and one or more contact lens re-fittings in the first 
year being typical.  After that, KC patients will con-
tinue to need vision care and annual medical eye 
care appointments to monitor for any further cor-

neal changes.  While the timing and frequency 
of office visits may vary by patient and at the 
doctor’s discretion, there is no global period 

for cross-linking.  Any necessary post-treatment 
visits and diagnostic tests, such as pachymetry 

and topography, are typically billed separately.
I personally find scleral lens fitting and the 

management of progressive KC patients who 
are undergoing cross-linking to be among the 

most rewarding things I do as an optometrist.  
First and foremost, we offer them a treatment 

that can slow or halt KC progression.  Furthermore, 

INDICATIONS
Photrexa® Viscous (riboflavin 5’-phosphate in 20% dextran ophthalmic solution) and Photrexa® (ribo-
flavin 5’-phosphate ophthalmic solution) are indicated for use with the KXL System in corneal collagen 
cross-linking for the treatment of progressive keratoconus and corneal ectasia following refractive surgery. 
IMPORTANT SAFETY INFORMATION
Corneal collagen cross-linking should not be performed on pregnant women. 
Ulcerative keratitis can occur. Patients should be monitored for resolution of epithelial defects. The most 
common ocular adverse reaction was corneal opacity (haze). Other ocular side effects include punctate 
keratitis, corneal striae, dry eye, corneal epithelium defect, eye pain, light sensitivity, reduced visual 
acuity, and blurred vision. 
   These are not all of the side effects of the corneal collagen cross-linking treatment. For more information, 
go to www.livingwithkeratoconus.com to obtain the FDA-approved product labeling. 
You are encouraged to report all side effects to the FDA. Visit www.fda.gov/medwatch,  
or call 1-800-FDA-1088.

REFERENCES:
1. Eisenberg JS. First Treatment for Keratoconus Itself. Optometry Times, June 1, 2012. 
2. Lindstrom RL et al. J Med Econ 2021;24:410.   3. Godefrooij DA, Gans R, Imhof SM, 
et al. Acta Ophthalmol 2016; 94:675-678.

KEY TAKEAWAYS

 Managing keratoconus 
(KC) meets patients’ needs 
as part of a medical-model 
optometric practice.

 There is no global period 
for cross-linking; each 
follow-up visit is billed  
as an office visit.

 The progressive KC  
patients I have referred  
for cross-linking have 
become loyal patients. 

Nicole Albright, OD
Clinic Director,
Moses Eyecare Center
An independent optometry
practice in Merrillville, IN
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$8,677
DIRECT MEDICAL COST SAVINGS PER PATIENT

$43,759
REDUCTION IN LIFETIME COSTS PER PATIENT

1.88
INCREASE IN PATIENT QUALITY-OF-LIFE-YEARS

With your medical management 
and cross-linking referrals, 
modeling2 suggests that  
patients benefit:
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A Balancing Act
Here’s how to equalize vision for a patient with asymmetric keratoconus.

Corneal tomography of the patient’s right and left eyes.
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Aberrations of the standard scleral lens (base lens) vs. the 
wavefront-guided scleral lens (fi nal lens) in the left eye.
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Let’s dissect each layer and its importance, along with the 
variety of elements that compromise it.

By Rebecca Rojas, OD
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The TFOS DEWS II dry eye diagnostic algorithm at a glance.
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COMPROMISES TO 
THE TEAR FILM
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UNDERSTANDING THE TEAR FILM

A patient with DED associated with MGD showing 
poor MG expression.
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Lagophthalmos can cause inferior corneal exposure and contribute to DED. 
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Another MGD patient that likely su� ers from 
chronic tear instability resulting from inadequate 
lipid release to the ocular surface.
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UNDERSTANDING THE TEAR FILM
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Evaporative DED, a consequence of MGD (left), and aqueous-defi cient 
(right), are the two primary types of dry eye.
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To provide comprehensive patient care, optometrists must have a clear understanding of the 
function and pathophysiology of this structure.
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Release Date: February 15, 2022
Expiration Date: February 15, 2026
Estimated time to complete activity: two hours

Jointly provided by the Postgraduate Institute 
for Medicine (PIM) and Review Education 
Group.

Educational Objectives: After completing this activity, the participant 
should be better able to:
• Recognize the pathophysiology of this structure. 
• Describe a healthy epithelium and how it functions.
• Discuss the various conditions that can impact the epithelium. 
• Identify when a patient’s epithelium is in distress.

Target Audience: This activity is intended for optometrists engaged 
in managing patients with epithelial damage.

Accreditation Statement: In support of improving patient care, this 
activity has been planned and implemented by PIM and the Review 
Education Group. PIM is jointly accredited by the Accreditation 
Council for Continuing Medical Education, the Accreditation Council 
for Pharmacy Education and the American Nurses Credentialing 
Center to provide CE for the healthcare team. PIM is accredited by 
COPE to provide CE to optometrists.

Reviewed by: Salus University, Elkins Park, PA

Faculty/Editorial Board: Karen Yeung, OD, and Rachel Snyder

Credit Statement: This course is COPE-approved for two hours of 
CE credit. Activity #125344 and course ID 82691-GO. Check with 
your local state licensing board to see if this counts toward your CE 
requirement for relicensure.

Disclosure Statements: PIM requires faculty, planners and others 
in control of educational content to disclose all their fi nancial 
relationships with ineligible companies. All identifi ed confl icts 
of interest are thoroughly vetted and mitigated according to 
PIM policy. PIM is committed to providing its learners with high-
quality, accredited CE activities and related materials that promote 
improvements or quality in healthcare and not a specifi c proprietary 
business interest of an ineligible company.

Those involved reported the following relevant fi nancial relationships 
with ineligible entities related to the educational content of this 
CE activity: Authors—Dr. Yeung and Ms. Snyder have no fi nancial 
interests to disclose. Managers and Editorial Sta� —The PIM planners 
and managers have nothing to disclose. The Review Education Group 
planners, managers and editorial sta�  have nothing to disclose.

Pictured in this eye is an RCE.
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THE EPITHELIUM IN DISTRESS: FROM RCE TO DYSTROPHY

Things That Affect the Epithelium
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A corneal scar from HSV with a persistent 
epithelial defect after a corneal erosion.
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1. Epithelial apical cells _________.
a. Reside below the wing cells.
b. Have gap junctions that allow molecules to 

be exchanged directly between individual 
cells.

c. Have microplicae and microvilli that extend 
into the tear layer.

d. Multiply by mitosis.

2. RCEs ________.
a. Typically occur in the evenings.
b. Are primarily bilateral.
c. Can cause EBMD.
d. Have weakened or dysfunctional hemi-

desmosome attachments.

3. Which organism can penetrate through an 
intact corneal epithelium?

a. Corynebacterium diphtheriae.
b. Klebsiella.
c. Staphylococcus aureus.
d. Fusarium.

4. The most common causes of CL-related 
keratitis are which of the following?

a. Acanthamoeba and Pseudomonas followed 
by Staphylococcus.

b. Pseudomonas and Staphylococcus followed 
by Acanthamoeba.

c. Acanthamoeba and Staphylococcus
followed by Neisseria meningitides.

d. Neisseria meningitides and Pseudomonas
followed by Acanthamoeba.

5. Infl ammation in chronic dry eyes _______.
a. May cause the density of the epithelial 

layers to decrease.
b. Is the result of tear hypoosmolarity that 

triggers protease-mediated lysis of tight 
junctions.

c. Is primarily caused by prolonged CL wear.
d. Can cause desensitization of epithelial 

nociceptors.

6. Thygeson’s SPK _______.
a. Is characterized by one to 50 multiple 

intraepithelial, elevated corneal epithelial 
lesions.

b. Is characterized by lesions in the periphery 
of the cornea.

c. Is a unilateral condition that is caused by 
viral origins.

d. Can cause blindness.

7. Which of the following is true about ocular 
allergies?

a. Ocular allergies in combination with dry 
eyes have a lower allergic response.

b. Approximately 70% of patients with allergic 
conjunctivitis have corneal involvement.

c. Patients with ocular allergies have an 
abnormal expression of epithelial junctional 
proteins.

d. Allergic conjunctivitis a� ects about 70% of 
the US population.

8. In neurotrophic keratitis _________.
a. Cranial nerve VI is damaged.
b. Patients have increased corneal nerve 

sensitivity.
c. The nerves can be damaged from herpes 

keratitis, head injury and refractive surgery.
d. There is a decreased rate of RCEs.

9. Which of the following is true about herpes 
keratitis?

a. Herpes simplex and VZV cannot reside in 
the same ganglion.

b. Varicella zoster causes keratitis during the 
primary infection.

c. HSV1 is transmitted to the eye through 
infected venereal secretions.

d. HSV resides latent in the ophthalmic branch 
of the trigeminal ganglion.

10. Which of the following is not true about 
EKC?

a. It spreads through contaminated devices 
like Goldmann applanation tonometry.

b. It is highly contagious and causes ocular 
keratitis.

c. It presents with punctate or large, 
geographic-shaped epithelial erosions.

d. Only 10% causes stromal keratitis.

11. Which of the following is not true of 
bacterial keratitis?

a. The majority of bacterial keratitis arise 
from Staphylococcus aureus, Streptococcus 
pneumoniae and Pseudomonas aeruginosa.

b. Pseudomonas aeruginosa can penetrate the 
cornea in 72 hours.

c. The ocular pathogenicity of di� erent 
types of bacteria is related to their ability 
to adhere to and invade corneal epithelial 
cells.

d. Staphylococcus aureus ocular keratitis has 
a “ground glass” appearance.

12. Which of the following statements is false?
a. Staphylococcus aureus ocular infections 

present with hyperpurulent conjuntivitis, 
chemosis and a rapidly progressive stromal 
infi ltration.

b. Klebsiella keratitis has whitish-gray 
pleomorphic suppuration with a di� use 
stromal haze.

c. Gram-negative bacteria cause di� use, 
quickly spreading necrotic lesions.

d. Gram-positive bacteria tend to produce 
small distinct abscess lesions.

13. AK ______.
a. Only a� ects CL wearers.
b. Is often misdiagnosed in its early stages.
c. Is easily treated by amoebicidal 

medications.
d. Can appear as an ulcer with elevated fi rm 

hyphate lines that extend beyond the edge 
of the central ulcer and feathery stromal 
lesions.

14. Onchocerca volvulus _______.
a. Releases zoospores that encyst on 

wounded corneal epithelium and secrete 
glycoproteins that facilitate adhesion to the 
epithelial surface.

b. Secretes toxins and enzymes 
including serine proteases and matrix 
metalloproteinases to invade and colonize 
the cornea.

c. Infects blackfl ies whose female worms 
release approximately 1,000 microfi lariae 
each day over a two-week period.

d. Only a� ects the epithelium and does not 
penetrate past Bowman’s membrane.

15. Which statement is not true about fungal 
keratitis?

a. Fungi penetrate healthy, intact corneal 
epithelium.

b. Motile trophozoite can encyst rapidly into a 
double-walled confi guration that is highly 
resistant to destruction.

c. Fusarium, a fi lamentous septated fungus, 
is the most common cause of CL-related 
fungal keratitis.

d. Fungal keratitis represents approximately 
5% to 10% of corneal infection in the United 
States.

16. Which statement is false about Pythium
keratitis?

a. PI is an aquatic oomycete found in tropical 
and subtropical climates.

b. Pythium keratitis presents clinically similarly 
to fungal keratitis.

c. The zoospores encyst on wounded corneal 
epithelium and secrete glycoproteins which 
facilitate adhesion to the surface.

d. PI keratitis has signifi cantly more purulence 
than bacterial keratitis.

17. Which of the following statements is false 
about EBMD?

a. The apical cells are dysfunctional, and this 
results in the formation of an abnormal 
epithelial basement membrane.

b. About 10% to 33% of EBMD patients have 
RCEs while 50% of patients with RCEs have 
EBMD.

c. The “map” of “map-dot-fi ngerprint” is the 
a� ected epithelium appearing as large, 
slightly gray outlines as viewed through the 
slit lamp. 

d. Less regularly, the irregular basement 
membrane forms “fi ngerprints” of 
concentric lines in the central cornea.

18. ERED ___________.
a. Includes Franceschetti corneal dystrophy, 

Dystrophia Helsinglandica and Dystrophia 
Smolandiensis.

b. Generally occurs in the fi rst decade of life 
but increases in frequency and severity by 
30 to 40 years of age.

c. Is a rare autosomal recessive condition 
characterized by small gray anterior 
stromal fl ecks.

d. Rarely causes RCEs due to impaired 
epithelial adherence.

19. SMCD __________.
a. Is a rare autosomal recessive epithelial 

corneal dystrophy. 
b. Histochemically resembles Grayson-

Wilbrandt dystrophy but di� ers from it 
clinically.

c. Appears during the third decade of life.
d. Has bilateral subepithelial nodular opacities 

and corneal haze a� ecting the entire 
cornea that is more dense centrally.

20. MECD ___________.
a. Presents with corneal erosions, 

photophobia, excessive lacrimination and 
decreased visual acuity.

b. Has symptomatic microcysts that develop 
during childhood.

c. Is a rare autosomal recessive corneal 
epithelial dystrophy.

d. Is characterized by small, round microcysts 
di� usely distributed in Bowman’s 
membrane.
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A systematic approach to recognizing these threats 
to health and function is indispensable. 

By Susan Gromacki, OD, MS
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Fig. 2. The green glow of ribofl avin 
indicates adequate penetration into 
the corneal stroma prior to CXL. 

Fig. 1. The lamellar organization of 
the corneal stroma allows for its 
transparency.
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Fig. 3. Granular dystrophy in a 39-year-old woman.
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Anterior segment OCT of a cornea with microcystic stromal edema (yellow star) and endothelial folds (blue arrows) 
secondary to endothelial pump dysfunction from herpetic disease. 
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THE ENDOTHELIUM AND CORNEAL TRANSPARENCY

Anterior segment OCT of a corneal bullae (red star) in a patient with uncontrolled Fuchs’ endothelial dystrophy 
leading to stromal edema and ultimately bullous keratopathy. Left photo shows initial presentation and right photo is 
near resolution with large endothelial guttae visible (yellow arrows). 
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Left: A 9mm donor graft is loaded in preparation for DSEK procedure in patient with severe endothelial 
decompromise. Right: Donor tissue is folded up like a taco with endothelium side up in order to insert through a 
temporal incision. 
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Learn how to deal with the stubborn condition of recurrent corneal erosions when initial 
treatment fails.
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A macroform erosion with loosely adherent epithelium is highlighted with 
NaFl staining.
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Amniotic membrane image not to scale, enhanced to show detail.

AcellFX is a human amniotic membrane that provides a protective environment 
for repair of the cornea and conjunctiva,* allowing re-cellularization 

to occur and the ocular surface to return to a healthier state1-3
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*There are no specific FDA indications for the product.
This information does not guarantee payment and is not legal advice.
It is the provider’s responsibility to check for proper coding and billing.

Before use, please refer to Information for Use (IFU) package insert. 

Find out more about the amniotic membrane made specifically 
for eye care professionals at AcellFX.com

CPT CODE 65778:
Placement of amniotic membrane on the ocular surface without sutures
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CAUSES AND 
INTERVENTIONS
���������������������
��	�����	���
����������	�
����� ������������������
����	�������������
���������������
���������������
�������������������
�	�	������
������	�����������������
����������������������������
�
�
�	����������
�������­������������
��������������	�������������	�����
�������������������������������������
���������������������������������

����������
����
������������
�������

������������������������������������
���������������	����
�
����������������
�
�����
�������������	��������������
�
��������������
���	�����
����������
�������������
����������
������
���������
����������������������������������
��
�
�������������������������
��������������������������������
��

�������������������������	���������������
����������������������������������
������
����������������������������������
��
����������������������������������������
����������
�	���
����������
���	������
�
���������������������������������������
�	�����������	���
����������������
�������������������������������
������	���������������
��
����	��

Peripheral ulcerative keratitis has potentially devastating consequences. Treatment requires 
aggressive systemic control combined with interventions to protect the ocular surface.

Having a Meltdown

By Christine W. Sindt, OD
The Big Picture

Photo courtesy of Sara Downes, OD
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Having a Meltdown
(Continued from p. 41)
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MANAGEMENT COURSE
AND PROGNOSIS
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The Belin ABCD Progression Display  
now includes post-CXL data
The newly integrated post-CXL function and database allow for evaluation of the 
cornea after crosslinking, based on the full complement of parameters including 
posterior corneal surface and corneal thickness at its thinnest spot.

Monitor your keratoconus treatment with ease and improve your surgery outcomes!

Keratoconus Progression at a Glance!

Retrospective use Free update User-friendly

The Belin ABCD Progression Display  
now includes post-CXL data
The newly integrated post-CXL function and database allow for evaluation of the 
cornea after crosslinking, based on the full complement of parameters including 
posterior corneal surface and corneal thickness at its thinnest spot.

Monitor your keratoconus treatment with ease and improve your surgery outcomes!

Keratoconus Progression at a Glance!

Retrospective use Free update User-friendly

Toll free 888 - 519 - 5375
ads@oculususa.com www.pentacam.com
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