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One-year Antiviral Course Improves 
Outcomes for HZO Patients

IN BRIEF
■ Recent research published in Oph-
thalmic Epidemiology strengthens the 
link between air pollution and kera-
toconus. The study, built upon a prior 
investigation from 2021, analyzed data 
from 44 studies and found a positive 
correlation between fi ne particulate 
matter (PM10) and nitrogen dioxide 
(NO2) levels and the prevalence of 
keratoconus.

These fi ndings suggest pollution 
can a� ect the cornea both directly and 
indirectly, the authors noted in their 
paper, explaining that “the indirect 
pathway involves the stimulation of 
recognized risk factors for keratoco-
nus, such as eye rubbing and atopy. 
Air pollution is known to reduce the 
stability and quality of the tear fi lm, 
but also increase eye irritation and 
infl ammation.” 

With keratoconus prevalence vary-
ing globally, the fi ndings underscore 
the importance of understanding 
environmental infl uences on ocular 
health and disease progression.

Jurkiewicz T, Marty AS. Air pollution and 
the prevalence of keratoconus: Is there a 
connection? Ophthalmic Epidemiol. 
October 10, 2024. [Epub ahead of print].

■ A new study revealed that dry eye 
disease (DED) patients have a higher 
prevalence of mental health condi-
tions compared to those without DED. 
Researchers used the National Institute 
of Health’s All of Us database for a 
cross-sectional study, identifying 18,257 
DED patients. They discovered signif-
icant associations between DED and 
depressive disorders, anxiety, bipolar 
disorder and schizophrenia spectrum 
disorders, even after adjusting for med-
ical comorbidities. The link was notably 
stronger among Black participants. 

The fi ndings emphasize the need for 
greater mental health screening in DED 
patients, especially in underserved 
populations. 

Zhao AT, He J, Lei Y, Chen Y, Ying GS. 
Associations between dry eye disease 
and mental health conditions in the All of 
Us Research Program. Am J Ophthalmol. 
October 15, 2024. [Epub ahead of print].

Prescribing a one-year course of valacyclovir to 
HZO patients may help mitigate complications 
associated with the infection, as well as reduce 
the incidence of fl are-ups that contribute to the 
development of chronic diseases like glaucoma.

News Review

This new treatment regimen signifi cantly reduced infl ammation, pain and disease
fl are-ups at 12 and 18 months, study fi nds.
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INDICATIONS  Photrexa® Viscous (riboflavin 5’-phosphate in 20% dextran ophthalmic solution) and Photrexa® (riboflavin 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.glaukos.com/cornea/ 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.

was not on any medications.
Insertion and removal training was successful, and I fit him 

in daily disposable soft toric contact lenses 
(Precision1 for Astigmatism, Alcon) with a pre-
scription of -2.00 -0.75 x 010 OD and -2.50 -1.25 x 
170 OS. He reported good fit and comfort in the 
office and left happy.

However, at the 1-week follow-up 
appointment, the patient complained of blurry 
vision in the left eye and was seeing only 20/25 
+1 in that eye. Based on a contact lens over-
refraction, we ordered a new lens for the left eye 
with a slightly different axis (see box). One week 
after that, the patient returned with similar complaints of blurry vision. Again, an 
over-refraction suggested a slightly different lens, this time with a lower cylinder 
correction. Finally, a week later, when the patient returned still unhappy with 
his vision in the left eye and the over-refraction would have suggested yet a 
different toric power, I ordered corneal imaging of both eyes.

Topography/tomography imaging showed irregular astigmatism, abnormal  
elevation of the posterior cornea, and mild corneal thinning in the left eye, all 
consistent with a diagnosis of subclinical keratoconus that is worse in the left eye 
than in the right. This patient is being monitored every 3 months for progression 
and will likely undergo iLink cross-linking in the future if the keratoconus progresses. 

Difficulty in soft toric lens fitting, with shifting refractions and vision that just isn’t 
crisp, is a significant clue that something might be wrong with the cornea. It should not 
take 3 or 4 lenses to successfully fit a young, healthy patient. However, corneal ectasia causes 
irregular astigmatism, which makes correction in toric soft contact lenses difficult. I also noticed 
that this teen was confident and precise when I tested his right eye at the phoropter, but much 
more hesitant in reading the letters and responding to “Better 1 or 2?” with the left eye. This 
asymmetry in decision-making was another red flag or clue. I am fortunate to have in-house 
topography/tomography, but for those who don’t, I would encourage a referral for imaging in 
cases like this. If an immediate referral isn’t practical, one might also consider fitting a corneal GP, 
scleral, or hybrid lens with over-refraction to see if the visual acuity improves. If it does, that is a 
strong indication of keratoconus and a referral for further corneal evaluation is needed.

By following the KC clues that are hiding in plain sight, you can help young patients  
get diagnosed and treated earlier, preserving their vision and corneal stability. Visit 
iDetectives.com to learn more. 

I saw a new patient, a 17-year-old boy. His recently prescribed specta-
cles were fine—he had no visual complaints—but he disliked wear-
ing glasses when playing soccer and wanted to try part-time contact 
lens wear. The history and exam were totally unremarkable, other 

than noting that vision in his left eye wasn’t quite as sharp as in the right 
eye. The patient had no systemic or ocular health issues, no allergies, and 

Following the clues  
for early KC detection

Bill “Bond” Tullo, OD, FAAO, Princeton, NJ
Dr. Tullo is a paid consultant for Glaukos.

KC File #4: A Troublesome 
Toric Contact Lens Fit

Could it be KC (KERATOCONUS)?

Bill “Bond” Tullo  
OD, FAAO

Keratoconus iDetective

Left Eye Toric Lens
LENS ACUITY AT  

1 WEEK
CONTACT LENS 

OVER-REFRACTION

Attempt #1 -2.50 -1.25 x 170 20/25 +1 +0.25 -0.75 x 145

Attempt #2 -2.50 -1.25 x 160 20/25 +2 Plano -0.50 x 055

Attempt #3 -2.50 -0.75 x 160 20/25 -1 Plano -0.50 x 015

© 2024 Glaukos  PM-US-2257

➜ Instability with toric  
soft lenses

➜ Difficulty with refraction  
in only 1 eye

➜ Visual quality complaints

➜ Topographic 
irregularities 

KC File #4:  
THE CLUES

#FollowTheClues

SPONSORED AND SUPPLIED BY GLAUKOS

creo
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1. Lazas D. Five reasons physicians should inte-
grate clinical trials into their practice. Applied 
Clinical Trials. www.appliedclinicaltrialsonline.com/
view/5-reasons-physicians-should-integrate-clin-
ical-trials-into-their-practice. July 31, 2023. 
Accessed August 1, 2024.
2. Lazas D. How integrating clinical trials into 
private practice can benefi t both patients and 
physicians. Pharmacy Times. www.pharmacytimes.
com/view/how-integrating-clinical-trials-into-pri-
vate-practice-can-benefi t-both-patients-physi-
cians. May 9, 2023. Accessed August 1, 2024.
3. Obrenović Ž. Doing research in practice. Re-
search & Practice. 2014;20(4):15-7.
4. Physician side gigs and nonclinical careers. Phy-
sician Side Gigs. www.physicianansidegigs.com/
clinicalresearch. Accessed October 1, 2024.
5. Fellows Doing Research SIG. American 
Academy of Optometry. aaopt.org/membership/
sections-special-interest-groups-alt/fdr/. Accessed 
October 1, 2024.

How to Get Started in Doing Research
Learn how to participate in these opportunities, especially when practicing outside of a 
university/academic setting.

 By Joseph P. Shovlin, OD
My Perspective
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By Lindsay A. Sicks, OD

When Soft Lenses Go Wrong, 
Would You Consider Corneal Lenses?
A pivot to this option can often save the day.

Fig. 1. Upper lid eversion of patient in case 1, showing giant papillae with 
scarred apices.
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Fig. 2. Superior corneal appearance of patient 
in case 2, showing sawtooth staining pattern 
characteristic of limbal stem cell defi ciency.

Fig. 3. Corneal neovascularization seen in the 
patient in case 3. 
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Moving the Target
Centering multifocal optics for improved vision in a pediatric patient.

By Travis M. Pfeifer, OD, Becky Su, OD, and John D. Gelles, OD
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Fig. 1. Over topography of the patient’s right eye before (right) and after (left) moving the multifocal position. 
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Fig. 1. Typical HSV keratitis epithelial 
dendrite with terminal bulbs.

Fig. 2. Same patient from Figure 1 whose epithelial 
disease resolved with oral antivirals but progressed 
to stromal keratitis. Top photo shows central stromal 
haze which corresponds to hyperrefl ectivity on 
anterior segment OCT (bottom photo).
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OCULAR MANIFESTATIONS OF HSV

Fig. 3. Stromal haze centrally with keratic 
precipitation indicative of HSV endothelial keratitis.
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Fig. 4. Mild epithelial defects can be appreciated here in an atypical fashion.
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A patient with Fuch’s dystrophy showing focal areas of 
swelling superotemporal and inferotemporal.
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FIGHT AGAINST FUCHS’ DYSTROPHY

Retroillumination slit lamp photo showing corneal 
guttae.

Slit lamp photo showing corneal guttae.
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1.  Altamirano F, Ortiz-Morales G, O’Connor-Cordo-
va MA, et al. Fuchs’ endothelial corneal dystrophy: 
an updated review. Int Ophthalmol. 2024;44(1):61.

2. Ong Tone S, Kocaba V, Böhm M, et al. Fuchs’ 
endothelial corneal dystrophy: the vicious cycle 
of Fuchs’ pathogenesis. Prog Retin Eye Res. 
2021;80:100863.

3. Garcerant D, Hirnschall N, Toalster N, et al. De-
scemet’s stripping without endothelial keratoplas-
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4. Kobashi H, Kamiya K, Shimizu K. Factors infl u-
encing visual acuity in Fuchs’ endothelial corneal 
dystrophy. Optom Vis Sci. 2018;95(1):21-6.

5. Naguib YW, Saha S, Skeie JM, et al. Solubilized 
ubiquinol for preserving corneal function. Bioma-
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Anterior segment OCT shows the irregular corneal endothelium in a patient 
with Fuchs’ dystrophy.
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Dr. Mikos is an assistant 
clinical professor at SUNY 
College of Optometry, 
where she serves as the 
attending doctor in various 
clinical settings including 

retina, anterior segment, 
dry eye, cataract and primary 

care. She earned her Doctor of Optometry 
degree from SUNY College of Optometry 
and completed her residency in ocular 
disease at SUNY College of Optometry 
and Woodhull Hospital. In addition 
to teaching and supervising clinical 
interns and residents, Dr. Mikos actively 
participates in scholarly activities with a 
focus on ocular disease and has presented 
at national conferences. She is a member 
of the American Academy of Optometry. 
She has no fi nancial disclosures.
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Release Date: November 15, 2024
Expiration Date: November 15, 2027
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 prevalence and impact of diabetes on eye health. 

• Identify anterior segment complications related to diabetes. 

• Assess corneal health and function among patients with diabetes. 

• Develop treatment and management plans for diabetic patients. 

Target Audience: This activity is intended for optometrists who want 
to recognize and address diabetic corneal complications.

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.

Faculty: Kamila Mikos, OD
Credit Statement: This course is COPE-approved for two hours of 
CE credit. Activity #129491 and course ID 94480-SD. 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. Mikos has 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.

JOINTLY ACCREDITED PROVIDERTM

INTERPROFESSIONAL CONTINUING EDUCATION

Fig. 1. (A) Neurotrophic keratitis in a 78-year-old woman 
with uncontrolled type 2 diabetes for 20 years, A1c 11%, 
proliferative diabetic retinopathy OU seen in white light 
and (B) under cobalt blue fi lter.
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Fig. 2. Induced irregular astigmatism in a 70-year-old woman with neurotrophic keratitis. One treatment option for 
this patient is scleral contact lenses.

CORNEAL COMPLICATIONS OF DIABETES
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Fig. 3. Neurotrophic ulcer (stage 3 neurotrophic 
keratitis) in the right eye. There is an overlying epithelial 
defect with classic rolled edges in the inferior third of 
the cornea and underlying stromal haze.
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Y ou can obtain CE credit by com-
pleting the test form and returning 
it with the $35 fee to: Jobson 

Healthcare Information, Attn.: CE 
Processing, Jobson Healthcare Information, 
LLC/WebMD, 283-299 Market Street, 2 
Gateway Center, 4th Floor, Newark, NJ 
07102. To be eligible, return the card 
within three years of publication. You can 
also access the test form and submit your 
answers and payment via credit card at 
Review Education Group online, www.
revieweducationgroup.com. 

You must achieve a score of 70 or high-
er to receive credit. Allow four weeks for 
processing. For each course you pass, you 
earn two hours of credit. Check with your 
state licensing board to see if this approval 
counts toward your CE requirement for 
relicensure.

1. Which layer of the cornea may be 
a� ected in diabetic patients? 

a. Corneal epithelium. 
b. Corneal stroma. 
c. Corneal endothelium. 
d. All of the above. 

2. What role do insulin-like growth 
factor binding proteins play in 
diabetic corneal complications? 

a. They increase insulin sensitivity.
b. They compete with insulin-like growth 

factor, a� ecting wound healing. 
c. They improve corneal nerve 

regeneration. 
d. They stimulate tear production. 

3. What does polymegathism refer to 
in the context of corneal endothelial 
cells? 

a. Decreased size of endothelial cells. 
b. Variation in the size of endothelial cells. 
c. Decreased density of endothelial cells. 
d. Increased thickness of the cornea. 

4. Which of the following tests is 
used to check corneal sensitivity in 
diabetic patients? 

a. Schirmer’s test. 
b. Pachymetry.
c. Esthesiometry. 
d. Tear break-up time. 

5. Which stage of neurotrophic 
keratitis involves stromal melting 
and ulceration? 

a. Stage 1. 
b. Stage 2. 
c. Stage 3.
d. Stage 4. 

6. What condition is referred to as 
“pain without stain”? 

a. Neurotrophic keratitis. 
b. Neuropathic pain. 
c. Superfi cial punctate keratitis. 
d. Recurrent corneal erosions.

7. Which procedures should be 
considered with caution in 
uncontrolled diabetic patients? 

a. Cataract surgery. 
b. LASIK.
c. PRK. 
d. All of the above. 

8. Which recently approved FDA-
approved treatment is designed 
to promote nerve regeneration in 
neurotrophic keratitis? 

a. Cyclosporine. 
b. Artifi cial tears.
c. Miebo (100% perfl uorohexyloctane, 

Bausch + Lomb/Novaliq). 
d. Oxervate. 

9. Which test can be used to assess the 
degree of tear production in patients? 

a. Noninvasive tear break up time. 
b. Schirmer’s test.
c. Meibography. 
d. Korb-Blackie Test. 

10. What is the function of matrix 
metalloproteinases in the tear fi lm? 

a. Promote collagen formation. 
b. Promote infl ammation. 
c. Increase tear secretion. 
d. Stimulate mucin production. 

11. What are the potential complications 
for diabetic patients wearing contact 
lenses? 

a. Reduced hydration and increased risk of 
infection. 

b. Increased oxygen exchange. 
c. Increased lipid deposits.
d. Poor contact lens centration. 

12. What role does substance P play in 
the cornea of diabetic patients? 

a. Stimulates tear production. 
b. Promotes epithelial healing. 
c. Causes corneal endothelial dysfunction. 
d. Delays wound healing. 

13. Which stage of neurotrophic keratitis 
is characterized by an oval persistent 
epithelial defect with rolled edges? 

a. Stage 1. 
b. Stage 2. 
c. Stage 3. 
d. Stage 4. 

14. What condition is referred to as 
“stain without pain”? 

a. Neurotrophic keratitis. 
b. Neuropathic pain. 
c. Superfi cial punctate keratitis. 
d. Recurrent corneal erosions. 

15. Which procedure involves surgical 
nerve grafting to reinnervate the 
corneal in severe neurotrophic 
keratitis? 

a. Phototherapeutic kerectomy. 
b. Corneal transplantation. 
c. Tarsorrhaphy. 
d. Corneal neurotization. 

16. Which test should you consider 
in-o�  ce, if suspecting neuropathic 
pain? 

a. Brightness acuity test. 
b. Pachymetry. 
c. Proparacaine test. 
d. Endothelial cell count. 

17. Which of the following treatments 
can be considered for corneal 
complications related to diabetes? 

a. Oxervate. 
b. Amniotic membranes. 
c. Autologous serum. 
d. All of the above. 

18. Which stage of neurotrophic 
keratitis is characterized by punctate 
keratopathy? 

a. Stage 1. 
b. Stage 2. 
c. Stage 3. 
d. Stage 4. 

19. Which medications have been used 
in patients with neuropathic pain? 

a. Gabapentin. 
b. SSRIs. 
c. Pregabalin.
d. All of the above. 

20. Which factor plays a role in the corneal 
complications seen in diabetics? 

a. Vascular endothelial growth factor. 
b. Advanced glycation end products.
c. Low-density lipoproteins.
d. Angiotensin converting enzyme. 

CORNEAL COMPLICATIONS OF DIABETES
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By submitting this answer sheet, I certify that I have read the lesson in its entirety and 
completed the self-assessment exam personally based on the material presented. I have 
not obtained the answers to this exam by any fraudulent or improper means. 
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Examination Answer Sheet 
Corneal Complications of Diabetes: 
What ODs Need to Know
Valid for credit through November 15, 2027

Online: You can take this exam online at www.revieweducationgroup.
com. Upon passing the exam, you can view the results immediately and 
download a real-time CE certificate. You can view your test history any 
time on the website.

Directions: Select one answer for each question in the exam and 
completely darken the appropriate circle. A minimum score of 70% is 
required to earn credit.

Mail to: Jobson Healthcare Information, LLC/WebMD, 283-299 Market 
Street, 2 Gateway Center, 4th Floor, Newark, NJ 07102.
Payment: Remit $35 with this exam. Make check payable to Jobson 
Healthcare Information, LLC.

Credit: This course is COPE-approved for two hours of CE credit. 
Course ID 94480-SD .

Jointly provided by PIM and the Review Education Group.

Salus University has sponsored the review and approval of this 
activity.

Processing: There is a four-week processing time for this exam. 

Rate how well the activity supported your achievement of these learning objectives: 
1=Poor, 2=Fair, 3=Neutral, 4=Good, 5=Excellent

21. Recognize the prevalence and impact of diabetes on eye health.

22. Identify anterior segment complications related to diabetes. 

23. Assess corneal health and function among patients with diabetes. 

24. Develop treatment and management plans for diabetic patients.  

25. Based upon your participation in this activity, do you intend to change your practice behavior? (choose only one)

I do plan to implement changes in my practice based on the information presented.

My current practice has been reinforced by the information presented.

I need more information before I will change my practice.

26. Thinking about how your participation in this activity will influence your patient care, how many of your patients are 
likely to benefit? (please use a number):

27. If you plan to change your practice behavior, what type of changes do you plan to implement? (check all that apply)

Apply latest guidelines   Change in pharmaceutical therapy   Choice of treatment/management approach  
Change in current practice for referral  Change in non-pharmaceutical therapy Change in differential diagnosis    
Change in diagnostic testing Other, please specify:  ____________________________________________________

28. How confident are you that you will be able to make your intended changes?

Very confident Somewhat confident Unsure Not confident 

29. Which of the following do you anticipate will be the primary barrier to implementing these changes?

30. Additional comments on this course:

31. The content was evidence-based.

32. The content was balanced and free of 
bias.

33. The presentation was clear and effective.

Rate the quality of the material provided: 
1=Strongly disagree, 2=Somewhat disagree, 
3=Neutral, 4=Somewhat agree, 5=Strongly 
agree

Formulary restrictions
Time constraints
System constraints
Insurance/financial issues

Lack of interprofessional team support
Treatment related adverse events
Patient adherence/compliance
Other, please specify: 

Lesson 125483, RO-RCCL-1124
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CONTACT LENSES FOR KPROs
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Choosing an ideal contact lens for patients with this device can be overwhelming. Here is a 
breakdown of options and considerations. 

Progress with the KPro
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A bandage contact lens or other lens type, like sclerals, must be used to 
protect the donor tissue. 
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The Big Picture
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Conjunctival cysts may cause worries over potential malignancy, but they’re often benign.

Surface Tension
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