
Acta Scientific Ophthalmology (ISSN: 2582-3191)

     Volume 4 Issue 3 March 2021

Diagnosing Dry Eye Disease: Simplifying the Process and Avoiding Pitfalls

Marc Labetoulle1, Elisabeth M Messmer2 and Stefano Barabino3*
1Head, Ophthalmology Department, South Paris University, Hôpitaux Universitaires 
Paris Saclay, Kremlin-Bicêtre, France
2Professor, Department of Ophthalmology, University of Munich, Munich, Germany
3Head, Ocular Surface and Dry Eye Center, Ospedale L. Sacco, University of Milan, 
Milan, Italy

*Corresponding Author: Stefano Barabino, Head, Ocular Surface and Dry Eye 
Center, Ospedale L. Sacco, University of Milan, Milan, Italy.

Review Article

Received: January 21, 2021

Published: February 08, 2021
© All rights are reserved by Stefano  
Barabino., et al. 

Abstract

Dry eye disease is often under diagnosed or misdiagnosed, in spite of its high prevalence and its impact on quality of life and 
mental health. The 2017 Definition and Classification report, the Tear Film and Ocular Surface Society (TFOS) Dry Eye Workshop 
(DEWS) II in 2017, continued to recognize dry eye disease as multifactorial, and updated the definition to include loss of homeostasis 
and neurosensory abnormalities as key elements of the disease. This review proposes key steps for simplifying and clarifying the 
diagnosis of dry eye disease in everyday clinical practice, based on the TFOS-DEWS-II report and the clinical experience of the oph-
thalmologist authors. It addresses key diagnostic principles, assessment of patient symptoms (such as dryness and ocular fatigue), 
and signs (such as tear film instability and meibomian dysfunction), the role of new technologies, and the potential pitfalls to avoid. 
Dry eye disease is a disease of the ocular system as a whole, and diagnosis can be an easy process if carried out systematically and 
logically. Fluorescein and lissamine green staining, and corneal sensitivity testing are simple tools that can provide a lot of diagnostic 
information. New technologies are also available which, although not essential for daily practice, can help explore the disease patho-
physiology and also help communication with patients.
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Fluorescein Breakup Time; MGD: Meibomian Gland Dysfunction; 
MMP: Matrix Metalloproteinase; NBUT: Non-Invasive Breakup 
Time; NSAID: Non-Steroidal Anti-Inflammatory Drugs; OSDI: Ocu-
lar Surface Disease Index; OSD-QoL: Ocular Surface Disease-Qual-
ity of Life; TBUT: Tear Breakup Time; TFOS: Tear Film and Ocular 
Surface Society; TMH: Tear Meniscus Height; SANDE: Symptom As-
sessment in Dry Eye.

Background
Dry eye disease causes discomfort, pain, altered visual acu-

ity, and has a significant impact on daily life, affecting activities 

such as reading, television viewing, driving, and working [1,2]. It 
is also associated with sleep disorders and interrupted sleep [3,4]. 
Symptoms of dry eye disease can negatively affect a patient’s qual-
ity of life [1,5], and in some people the severity and chronicity of 
dry eye disease can lead to mood changes, anxiety and depression 
[6,7]. However, in spite of its widespread prevalence and impact, 
dry eye disease is often underdiagnosed or misdiagnosed [1,8]. 
In this review, we propose key steps for simplifying and clarifying 
the diagnosis of dry eye disease, based on clinical experience, and 
taking into account recent changes according to the Tear Film and 
Ocular Surface Society (TFOS) Dry Eye Workshop (DEWS) II defini-
tion and classification of dry eye disease [9]. Topics addressed will 
include key diagnostic principles, assessment of patient symptoms 

Citation: Stefano Barabino., et al. “Diagnosing Dry Eye Disease: Simplifying the Process and Avoiding Pitfalls”. Acta Scientific Ophthalmology 4.3 (2021): 
26-32. 



and signs, the role of new technologies and the potential pitfalls to 
avoid.

Updated definition of dry eye disease 

In the 2017 TFOS DEWS II definition and classification report, 
dry eye disease is recognized as a multifactorial disease, with loss 
of homeostasis of the tear film as the central concept. Other key 
terms in the definition are tear film instability, hyperosmolarity, oc-
ular surface inflammation and damage, and neurosensory abnor-
malities. The aim was to create an evidence-based definition and 
up to date classification system [9]. Three aspects of the revised 
definition are of note. The first two, homeostasis and neurosensory 
abnormalities, are new additions. Homeostasis is the multitude of 
intrinsic and extrinsic factors that are usually in balance with each 
other to maintain healthy ocular surface and normal tears. How-
ever, in dry eye disease, a loss of homeostasis means that these fac-
tors are imbalanced, and this is an important element in the patho-
genesis of the disease. Neurosensory abnormalities are recognized 
as a new pathogenetic factor in the development of dry eye disease, 
due to an increase in evidence over the past 10 years or so. The 
abnormalities are related to corneal nerve damage, reduced cor-
neal sensitivity, and ocular surface pain, but their exact role in the 
pathophysiological pathway of dry eye disease is not fully charac-
terized [9]. 

The third aspect is something that could be added to complete 
the description of the conditions of DED: quality of vision. Indeed, 
the previous definition from 2007 included “visual disturbance” 
[9], a point that is very important when communicating with pa-
tients and authorities. It helps to clarify that dry eye disease is not 
just a nuisance or a discomfort, but that it can be accompanied by a 
decrease in functional visual acuity and vision loss. 

Diagnosing dry eye disease 

The following are commentaries on the key diagnostic steps 
proposed in the TFOS DEWS II publication, aiming to focus on the 
practical aspects of implementing their recommendations. Figure 
1 shows the three diagnostic steps that are part of the overall man-
agement recommendations for dry eye disease – triaging ques-
tions, risk factors analysis and diagnostic tests [11]. 

Signs and the symptoms are not always in concordance in pa-
tients

A key point to appreciate when assessing patients for dry eye 
disease is that the symptoms, such as dryness, soreness and ocular 

fatigue, frequently do not concord with the clinical signs, such as 
ocular surface damage, tear film instability, and meibomian gland 
dysfunction [1,2,12-14]. An important factor here is corneal sen-
sitivity, so a corneal sensitivity measurement should probably be 
added to the diagnostic procedure. Introducing the concept of neu-
rotrophic or neuropathic keratopathy to the assessment is also im-
portant in patients with dry eye.

Figure 1: Management of dry eye disease, with key diagnostic 
steps highlighted [11]. Image courtesy of WebMD Global, LLC.

Using triaging and questionnaires to assess the symptoms of 
dry eye disease

The TFOS DEWS II report recommends asking patients some 
triaging questions, which are closed questions. For example, how 
severe is your dry eye? How is your vision affected? Do your eyes 
itch? [13]. However, it is also important to ask open questions, as 
they can be more effective than closed questions. One approach is 
to record the patient’s worst symptom, and then follow this symp-
tom in further examinations. When assessing risk factors, it is very 
important to ask about smoking, the use of certain medications, 
contact lens wearing, and other behaviours, because the patient 
can influence these risk factors.
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The use of questionnaires is also recommended in the TFOS 
DEWS II report, and they can be useful in everyday clinical practice 
for diagnosing and assessing dry eye disease [13]. Ocular Surface 
Disease Index (OSDI) is commonly used for diagnosis, and occa-
sionally for follow up. It can be given to patients in the waiting 
room before their consultation and provides information on their 
symptoms and severity of dry eye. The Dry Eye Questionnaire-5 
(DEQ-5) questionnaire is also widely used, and a positive score on 
either one should be followed up with a more detailed examina-
tion. Other questionnaires are available, such as Symptom Assess-
ment in Dry Eye (SANDE) which assesses severity and frequency of 
symptoms and uses a visual analogue scale. SANDE and the Ocular 
Surface Disease-Quality of Life (OSD-QoL) tend to be used in clini-
cal trials rather than clinical practice [1,5,15]. 

How far should a specialist go when assessing dry eye disease 
with a patient who has been referred to them?

In the case of a patient referred for surgery, an assessment of 
a putative dry eye disease is recommended to mitigate the risks 
associated with it, such as impaired visual prognosis and patient 
comfort [16]. Our personal strategy of pre-operative screening is 
based on three levels of examination, according to the patient’s risk 
of or history of dry eye disease. An assessment is made of the pa-
tient’s previous history of a range of conditions, procedures and 
medications, such as dry eye disease, Sjøgren’s Syndrome, refrac-
tive surgery, antidepressant intake, ocular allergy or anti-glaucoma 
drugs, and how it was managed. So, for example, a patient with 
Sjøgren’s Syndrome and known dry eye disease or a patient with 
a history refractive surgery with dry eye disease symptoms, would 
be considered at high risk for dry eye disease after cataract sur-
gery. Appropriate management of these patients to minimize the 
risks afterwards (e.g. increasing dry eye disease treatments before 
surgery, avoiding NSAIDs after surgery, avoiding eye drops contain-
ing preservatives such as benzalkonium chloride) is therefore very 
important. Conversely, in a patient without any known previous 
history of dry eye disease or risk factors, the assessment can be 
minimal [16]. 

Assessing epithelial damage

Fluorescein staining and lissamine green staining should be 
used in all patients with suspected disease of the ocular surface 
system. Fluorescein can provide a lot of information by highlighting 
damage in the corneal epithelial cells. It also helps with examina-

tion of the tear meniscus, for example in assessing the clearance of 
tears, which is especially important after surgery. Lissamine green 
is also important because it highlights defects of epithelial cells in 
the conjunctiva which have been shown to correlate with the level 
of ocular surface inflammation (see figure 2) [17]. 

Figure 2: Lissamine green staining of the conjunctiva by using 
liquid lissamine green (Lissagreen, Polifarma, Italy).

Fluorescein and lissamine green can also be used together, ei-
ther as a mixture or sequentially. Filters can be used to improve the 
visibility of staining, a yellow filter for fluorescein and a red filter 
for lissamine green [14]. Even if these are not mandatory, they in-
crease the contrast and facilitate the assessment of staining in day 
to day clinical practice.

Assessing tear film stability

Impaired tear film stability is a key diagnostic measure in dry 
eye disease. Fluorescein breakup time (FBUT) can be used to as-
sess tear film stability. Studies from Japan have demonstrated that 
the tear film can break up in different ways. It is important to dis-
tinguish between tear film break and thinning. Although both are 
important, thinning is particularly so [14,18,19]. Visual function 
should be carefully considered in the patient, as tear break up or 
thinning will lead to a fluctuation in visual quality. It is difficult to 
define an optimal time for the FBUT measurement, but it could be 
done 10-30 seconds after installation of fluorescein. It is important 
to see where there are breaks and what the shape of the break is. 
Examples of a well-timed FBUT assessments is shown in figure 3, 
as well as one that was too early and another that was too late.
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Figure 3: Assessment of the fluorescein breakup time. 

Non-invasive breakup time (NBUT) is another way to assess tear 
film stability. It is an instrument-based assessment that is particu-
larly useful for screening or for assessing a different patient popu-
lation. But caution is needed because the information provided by 
NBUT is different from that provided by FBUT. The instrument in-
terprets thinning as a break. It also locates the break and measures 
the break-up speed. It is helpful to give an objective number and for 
screening before surgery [14,18,19]. 

Assessing inflammation in clinical practice

Inflammation plays an important role in dry eye disease and is 
a key factor in its pathogenesis [20]. There is probably an acute 
inflammation phase but it is very brief and is not usually apparent 
in patients. But inflammation contributes to the chronicity of dry 
eye disease, and the activation of selected immune factors in the 
conjunctiva or cornea leads to disease development. The diagnosis 
and treatment of dry eye disease needs to take inflammation into 
account.

Tear film osmolarity 

The TFOS DEWS II report proposed assessing tear film osmolar-
ity as an indirect sign of inflammation. Hyperosmolarity of the tear 
film leads to inflammation and hyperosmolarity increases with the 
severity of dry eye disease [14]. 

Matrix metalloproteinase (MMP)-9 in the tear film

Matrix metalloproteinase (MMP)-9 in the tear film is a direct 
sign of ocular inflammation, and a new MMP-9 immunoassay can 
be used as a diagnostic tool for dry eye disease [21,22]. The immu-
noassay has identified the presence of ocular surface inflammation 
in 40% of patients with confirmed dry eye disease [21]. A study by 
Park and colleagues found that patients with dry eye disease who 
were positive for MMP-9 responded significantly better to anti-in-
flammatory treatment with cyclosporine than patients who were 
negative for MMP-9. The study concluded that the MMP-9 immuno-

assay may help identify patients with clinically significant ocular 
surface inflammation who will respond to anti-inflammatory treat-
ment [22]. 

Assessing the lid margins

Meibomian gland dysfunction (MGD) is very common in pa-
tients with dry eye disease (Figure 4). Morphological changes to 
the eyelid can be assessed using the slit lamp. Changes to the eye-
lid margins may include thickening, irregularity and telangiecta-
sia [14,23]. In MGD, the meibomian glands are typically blocked. 
Quantity and quality of meibum secretions from the glands can be 
assessed using gentle pressure on the eyelid. Normal meibum se-
cretions are clear and easily expressible. In obstructive MGD, the 
secretions are opaque and thickened, sometimes like toothpaste, 
and difficult to express from the glands.

Figure 4: Clinical examination of severe meibomian gland drop-
out at the slit lamp. 

Key recommendations for simplifying the diagnostic process 
are summarised in table 1.

New technologies for assessing the lipid layer and the meibo-
mian glands

New interferometry-based instruments are available to quan-
tify the tear film lipid layer. They allow automated measurements 
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of the thickness of the lipid layer and are therefore helpful in the 
diagnosis of MGD with a reduced lipid tear film [14]. 

Meibography is a technique for observing the structure of the 
Meibomian glands, including the margin and orifices. Traditionally 
it used white light transillumination, but new techniques are avail-
able that use infrared technology. 

1 drop of fluorescein for:

Viewing the tear meniscus and film stability

Evaluating TBUT

Detecting ocular surface damage

Can be used alone to diagnose dry eye disease
Additional step - lissamine green

Schirmer test

For diagnosing severe dry eye disease

Measuring TMH can be a surrogate of Schirmer test, in terms of 
aqueous production, if used with caution

Table 1: Indications for simplifying the diagnostic process [17].

Potential pitfalls in the assessment of dry eye disease

There are many potential pitfalls when assessing patients with 
dry eye disease, but one of the most frequent is when the patient 
has several clinical signs but very few symptoms. But a patient may 
also have several symptoms but few clinical signs.

Several signs but very few symptoms

In a patient who has no symptoms but a lot of ocular surface 
signs, such as intense ocular surface staining, neurotrophic kera-
topathy is a differential diagnosis. In these patients it is important 
to measure corneal sensitivity, to rule out or confirm the disease, 
because ocular surface irregularities and damage can be the first 
stage of this devastating disease [14]. Corneal sensitivity can be 
evaluated using a cotton tip and if the sensation is reduced, the Co-
chet–Bonnet esthesiometer can be used for a more precise evalu-
ation of the disease, and for patient follow up. The Cochet-Bonnet 
esthesiometer is very easy to use, though cleaning and mainte-
nance is required, and possible corneal epithelial damage induced.

Several symptoms but very few signs

Some patients have the opposite situation, with severe symp-
toms but very few clinical signs. Diagnosis is not easy in these pa-

tients, but the best approach is to examine the epithelial cells, be-
cause even small amounts of damage can lead to significant pain. 
As tear film instability can activate nerves, leading to pain, the tear 
film should also be assessed. Neuropathic pain may be a factor, in 
which case no damage would be evident. These patients need care-
ful management by the ophthalmologist, as their quality of life may 
be poor. It is important to distinguish between peripheral and cen-
tralized pain. This can be done using a drop of topical anesthetic. 
The ophthalmologist may need to consider involving a pain spe-
cialist in treating the patient. 

Conclusions
Dry eye disease should be considered as a disease of the entire 

ocular surface system, and all the components of the system need 
to be taken into account separately, which is not complicated or 
time-consuming. Dry eye disease is much easier to manage if the 
examination is made in a systematic and logical way. In the every-
day clinical practice fluorescein and lissamine green are very im-
portant tool, and with one drop (or better with a calibrated quan-
tity of stain as described by Hamrah., et al. [24]), lot of diagnostic 
information can be harvested without using any specific technolo-
gies. Another easy test that should be included in routine diagnos-
tic processes is corneal sensitivity testing. In most instances this 
can be performed easily and time-efficiently with a cotton tip ap-
plicator.

Although new technologies are not mandatory, they can be 
very helpful in further exploring the pathophysiological processes 
of dry eye disease. Moreover, they are an important tool for com-
municating with patients. For example, showing a patient his/her 
meibography images with advanced loss of meibomian gland tis-
sue may be of help to explain the need of a chronic treatment much 
better than with a patient who doesn’t have this access to this in-
formation.

If the ophthalmologist decides to invest a few minutes in the as-
sessment of his/her patient, underdiagnosis or misdiagnosis of dry 
eye disease can be minimized. To recognize the association of dry 
eye and system disease, and not overlook the relationship between 
the eye and the rest of the body, further specialist consultations 
(e.g. rheumatologist, internist, allergologist) may be warranted.
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