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update on ocular 
Surface disease and 

its treatment
A variety of diagnostic and therapeutic modalities can assist in the differential diagnosis  

and treatment of dry eye disease.

By Marguerite B. McDonalD, MD

T
he health of the ocular surface is critical to the 
pre- and postoperative management of patients 
undergoing both refractive and cataract surgery. 
The clinical presentation of ocular surface dis-

ease (OSD), however, can often be complex. Because the 
etiologies of OSD are multifactorial in nature, physicians 
often fall back on the diagnosis of dry eye disease (DED) 
for unspecific ocular surface pain. Treating unspecific 
pain such as DED may not improve patients’ outcomes, 
and it commonly leads to frustration on the part of both 
patients and physicians. 

There is a poor concordance between the signs and 
symptoms of DED.1-5 Clinically, hyperalgesia (abnormally 
high pain) is often observed in cases of early or mild 
DED, whereas symptoms decrease in severe cases, as the 
downregulation of sensory receptors compromises nerve 
function. The disconnect between the signs and symp-
toms of DED makes the symptoms alone a relatively 
poor indicator of the severity of the disease and a con-
founding variable for the managing clinician. 

DiagnoStiC teStS For DeD
Tear osmolarity has been reported to be the single best 

marker for DED.6,7 An increase in tear osmolarity is a hall-
mark of DED and is regarded to be the central mechanism 
in the pathogenesis of damage to the ocular surface.8 
Likewise, determining if the patient has stable low (nor-
mal) tear osmolarity can indicate whether the physician 

should look elsewhere for the cause of the pain. Tear film 
hyperosmolarity has long been associated with an increase 
in DED’s severity, because this measure provides an objec-
tive and quantitative assessment of the ocular surface.9-12 
Hyperosmolarity is known to induce apoptosis, serve as a 
proinflammatory stressor, and reduce the ability of mucin-
like molecules to lubricate the ocular surface.8,13,14 An 
elevated concentration of the tear fluid has also been impli-
cated as the central pathogenic mechanism that is common 
to all forms of DED and is thus a global indicator.6,15 Tear 
hyperosmolarity has been proposed as a gold standard in 
the diagnosis and management of the disease.6,7,16,17 The 
availability of an in-office device for improved clinical test-
ing of tear osmolarity (TearLab Osmolarity System; TearLab 
Corporation) has increased its use as a diagnostic tool.18-20 

Other common objective diagnostic tests for DED 
include tear film breakup time, Schirmer tests, corneal and 
conjunctival staining, and grading of the meibomian gland. 
These tests are poor at differentiating normal patients from 
those with early/mild DED.21 The overwhelming major-
ity of DED sufferers are thought to fall into the early/mild 
category, although the accuracy of these tests improves as 
the severity of the disease increases. What is not evident, 
however, is the number of patients with earlier mild/moder-
ate and/or episodic disease who are not diagnosed. Given 
the prevalence of DED and the low diagnostic rate reported, 
many people must be afflicted without recognition and 
proper treatment.22
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neW treatMent oPtionS
In addition to the TearLab Osmolarity System, other 

new technologies that can facilitate the differential diag-
nosis and treatment of DED hold promise. For example, 
InflammaDry (Rapid Pathogen Screening, Inc.) is an in-
office diagnostic test currently under review by the FDA 
that received CE Mark approval in Europe in 2011. The 
brainchild of Robert Sambursky, MD, InflammaDry is a 
single-use, self-contained handheld device that detects an 
excess of an unspecific inflammatory marker, matrix metal-
loproteinase-9, in tears in 10 minutes. A nurse or technician 
can perform the test. InflammaDry is low in cost, does not 
require additional equipment, and has a high degree of 
sensitivity and specificity. 

The Keratograph 5 (Oculus Optikgeräte GmbH) is a diag-
nostic device that analyzes the tear film. The desktop unit 
performs six functions: automated and noninvasive tear 
breakup time, meibography, the measurement of objec-
tive bulbar redness, color photography, and video imag-
ing. Keratometry, topography, and simulated fluorescein 
patterns (to aid the fitting of contact lenses in challenging 
cases) are also standard functions.  
 
MeiBoMian glanD DySFunCtion anD DeD

Given that 86% of dry eye patients also have meibomian 
gland dysfunction (MGD),23 there is growing enthusiasm 
among ophthalmologists for the LipiView Ocular Surface 
Interferometer and the LipiFlow System by TearScience. 
LipiView uses white light interferometry to evaluate the 
thickness of the lipid layer of the tears. LipiFlow delivers a 
computer-guided pulsating thermal treatment in 12 minutes 
to the four eyelids, allowing the altered meibum to become 
liquefied and extruded. The US clinical trial that led to the 
FDA’s approval of these technologies documented their 
safety and efficacy. Most patients reported feeling better 
immediately, with improvements each day until a maximum 
benefit was reached 3 to 6 months after treatment. On 
average, the benefit lasts for 9 to 12 months for my patients, 
although the range is 6 to 36 months. It is my experience 
that, during this time, most patients can reduce their thera-
peutic regimens for DED and MGD by 50% to 70%. When 
the symptoms return, patients receive another treatment. 

Rolando Toyos, MD, developed the intense pulsed-light 
treatment for DED and MGD. A xenon flashlamp emits 
energy in a flash (like a camera’s flash) in a band from 
the base of the visible spectrum (500 nm) to the border 
between the near and midinfrared spectrum (1,300 nm). 
The flashlamp is filtered to allow wavelengths of only 
500 to 800 nm to reach the patient. The light is pulsed in 
milliseconds, depending on the setting. The area treated 
extends in a band across the upper cheeks and lower eye-
lids. According to Dr. Toyos, the immediate effect is that of 

an intensely warm compress, and the treatment closes off 
blood vessels that send inflammatory mediators to the mei-
bomian glands and decreases Demodex and bacteria as well 
as inflammatory mediators on the skin. There may be other 
unexplained modes of action as well.

ConCluSion
Several new diagnostic and therapeutic modalities 

are now available to aid the diagnosis and treatment of 
patients with OSD. These new products help ophthal-
mologists to treat the most common and vexing problem 
we face in the aging population, OSD. n 
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