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EVAPORATIVE DRY EVE DISEASE
8

A discussion of the challenges and solutions.

BY VIRENDER SINGH SANGWAN, MS; UMA SRIDHAR, MS, FRCS, DNB;
ANJANA PARAMESWARAN, MD; AND ARINDAM DEY, MD, MBA

Managing dry eye symptoms is part of any ophthalmologist’s practice, regardless of their subspecialty. In an increasingly
technology-driven world, the prevalence of situational dry eye, triggered by prolonged screen exposure, shows no signs of
abating. In this month’s “Fundamentals in Five,” we are pleased to present an article from Dr. Sangwan and coauthors. Their
comprehensive guide delves into the classification and systematic treatment of dry eye disease, with a special focus on issues

related to digital device usage.

------------------------------------------------------------------------------------------------------- KAVITHA R. SIVARAMAN, MD

ry eye disease (DED) typically

presents in one of three forms:

aqueous-deficient, evaporative,

or mixed. Differentiating among

them can be challenging, given
the overlap of clinical symptoms
between aqueous-deficient and
evaporative DED.'

Tear film instability, epithelial
damage, and clinically evident
inflammation all contribute to DED.2
Regardless of the underlying cause,
DED perpetuates a cycle involving lipid
layer reduction, tear film instability,
and increased tear evaporation.?

FUNDAMENTAL

Evaporative DED
is the most common
form of the disease encountered
in clinical practice, making it the
dominant subtype.? The condition
often results from eyelid-related
issues, such as abnormal blinking or
meibomian gland dysfunction (MGD),
and/or ocular surface problems, such
as mucin deficiency.>®
An increase in the use of digital
devices, including smartphones,
computers, and tablets, contributes
to the prevalence of evaporative
DED,° which ranges from 9.5% to
87.5% among office workers who

use computers and similar screens
extensively.>” MGD is the primary
cause of evaporative DED.8 The impact,
however, of altered blinking patterns
and blink frequency on tear film
stability in the context of evaporative
DED merits further research.

FUNDAMENTAL ULLLZUmuia:IRETA LA
MECHANISM ON
EVAPORATIVE DED

Blinking helps to maintain ocular
surface health, ensure tear film stability,
distribute lipids across the tear film,
and facilitate tear drainage.”' Each
blink distributes lipids from the lower
meibomian glands over the aqueous
tear film, forming its lipid layer.
Thinning of this layer is influenced by
surface tension (Figure 1)."

Blinking patterns are activity
dependent. A person’s blink rate
is approximately 4.5 times per
minute while reading, 17 blinks per
minute in a silent primary gaze, and
26 blinks per minute when engaged in
conversation.'? Alterations in blinking
patterns? and an increased palpebral
aperture during digital device use
are strongly associated with DED
development.' 14

The intensive visual processing
and cognitive load during digital
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device use often lead to a decreased
blink frequency or incomplete blinks
and contribute to evaporative DED
(Figure 2).7°

Incomplete blinks, reduced blink rate,
blink amplitude, and blink quality. Digital
screen users often exhibit incomplete
blinking, characterized by a reduced
blink rate, amplitude, and quality. This
can result in inadequate distribution of
meibomian lipids to the tear film."

Reduced blink frequency. A decrease of
around 40% to 60% in the spontaneous
blink rate has been observed during
computer use.” This decline, along
with increased tear evaporation,
extends the interval between blinks
and shortens the tear film breakup
time (TBUT),%"3'%17 [owering the ocular
protection index score

Other influences. The typical
positioning of digital screens can
encourage a horizontal or upward
gaze, which increases the palpebral
aperture and exposes more of the
ocular surface to evaporation.'®

The disruption of the lipid layer
caused by altered blinking patterns
during digital device use can leave the
ocular surface unprotected for long
periods. This, in turn, can increase tear
evaporation and cause hyperosmolarity,
perpetuating the vicious circle of DED3
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Figure 1. The role of blinking in tear film dynamics.*"*

FUNDAMENTAI.
EVAPORATIVE DED
The absence of
a unlversally accepted gold standard
test can make diagnosing evaporative
DED challenging? Corneal/conjunctival
surface staining, the Schirmer test,
interferometry, and OCT measurements
of tear volume, TBUT, and tear meniscus
height™ can differentiate between
evaporative and aqueous-deficient DED.
The widespread implementation of
these tests in routine clinical settings,
particularly in outpatient departments,
remains limited.

More sophisticated tests, such as
interferometry, meibography, dynamic
interference lipid pattern tests, and
meibomian gland expression, can identify
problems with the lipid layer. These
methods are typically reserved for severe
DED because of their high cost, leaving
a diagnostic gap for early or moderate
stages of the disease. To bridge this
gap, simpler screening methods
for evaporative DED in outpatient
departments can be employed. These
methods combine signs and symptoms,
occupational history, and basic screening
tests, " which do not require specialized
equipment.

Blink test. Simple yet sensitive, the
blink rate test is indicative of DED.
According to TFOS DEWS Il and Dry Eye
Wheel criteria, a blink within 10 seconds
while the patient focuses on a visual
stimulus is suggestive of DED.2>-22

Blink assessment. Parameters such
as maximum blink interval, blink rate,

Lipids spread across ocular
surface forming tear film

and interblink interval can identify
altered blinking patterns associated
with evaporative DED. These can be
measured with binocular wearable
eye-tracking headsets,' a front-facing
iPad (Apple) camera,?® or mobile
applications such as You Can Know
Whether You Have Dry Eye in a Minute
(Tsubo Labo)** or DryEyeRhythm
(Ohako and Medical Logue), specifically
designed for DED screening.?>%

Detection of inflammatory markers.
Tools such as InflammaDry
(Quidel) measure levels of matrix
metalloproteinase-9, which is elevated
in DED, and can provide results within
10 minutes.?”’

Ocular protection index. This index
evaluates the relationship between
TBUT and blink interval. It is calculated
by dividing TBUT by the mean
interblink interval. During digital screen
use, an increased blink interval coupled
with a decreased TBUT results in an
ocular protection index of less than 1,
indicative of potential DED.>'"28

FUNDAMENTAI.
MANAGEMENT
Effective
management of evaporative DED
requires a comprehensive and proactive
approach aimed at interrupting the cycle
of DED by restoring and preserving the
balance of the ocular surface system.
This strategy involves a combination
of preventive measures, behavioral
changes, and both pharmacologic and
nonpharmacologic interventions.2
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Artificial tears. The cornerstone of
DED management is artificial tears or
tear substitutes.' These are widely used
by digital device users for symptomatic
relief

Lipid-based eye drops mimic natural
tears and are more effective than water-
based options. The former can enhance
tear film stability, decrease evaporation,
and are generally better tolerated by
patients with evaporative DED.>%

Nanoemulsion-based lipid eye drops
can improve lipid layer thickness,
provide overall symptom relief,3%3
and reduce the signs of DED.3233 These
drops are thought to be superior to
high-viscosity artificial tears.34

Nutritional supplements. Omega-3 fatty
acid supplementation can address dry
eye symptoms, reduce tear evaporation
rates, and improve Nelson grades.®*

FUNDAMENTAL
MANAGEMENT
Evaporative DED,
partlcularly in the presence of MGD,
can often be managed effectively with
nonpharmacologic methods.

Blind viewing. Engaging in activities
such as listening to music without
reading (ie, blind viewing) can reduce
eye strain.

Eye-warming devices. The delivery of
consistent warmth can help treat MGD
by ensuring the smooth flow of oils
from the glands.

Lifestyle and workstation modifications.
These include ergonomic exercises,
adjusting workstation habits, and
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Figure 2. The blinking mechanism in digital screen users and DED.3&47

regulating the use of digital devices
that can improve the signs and
symptoms of DED.

Thermal pulsation devices. This form of
treatment can clear meibomian gland
obstruction.?

Warm compresses and lid massages.
These techniques can help alleviate
meibomian gland obstruction by
promoting oil secretion from the glands
and stabilizing the tear film>3%% m
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