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MGD Contributes to Dry Eye

DEWS Definition and classification report. Ocular Surface 2007





TFOS International MGD Workshop

• Over 65 International clinicians, 
scientists, and industry participants

• 2+ year process

• Published in March 2011, IOVS

• #1 Most downloaded IOVS article for 
the last 12 months

• Downloaded over 5500 times

• All MGD workshop reports are in the 
“top 10”

• Translation into 12 languages

• www.tearfilm.org
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Most-read rankings are recalculated at the beginning of the month and are based on full-text and pdf views.  
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• Large sebaceous 
glands

• No direct contact to 
hair follicles

• Located in the tarsal 
plates

• Upper and lower 
eye lids

Meibomian Gland - ANATOMY

Modified and colored from Krstic H. Human 
microscopic anatomy. Springer Medizin Verlag 

1991, (reproduced from Knop N & Knop E 
Ophthalmologe 2009; 106:872–883)



• Length

• Follows the tarsus

• Number
• More in upper lid (30-40)
• Less in lower lid (20-30)

• Volume
• Higher in upper lid (26µl vs. 13µl)

• Relative functional contribution (upper vs. 
lower) to the tear film lipid layer is 
unknown

Meibomian Gland - ANATOMY

Modified from Sobotta Atlas der Anatomie des Menschen. 

Urban & Schwarzenberg  Verlag 1982, (reproduced from 
Knop N & Knop E.  Ophthalmologe  2009; 106:872–883)



Meibomian Gland –
PATHOLOGY• Obstructive MGD leads to a progressive 

ductal DILATATION and acinar ATROPHY 

Fom Knop E & Knop N.  Meibom-Drüsen Teil IV. Funktionelle Interaktionen in der 
Pathogenese der Dysfunktion (MGD). Ophthalmologe.2009;106:980–987



Interacting Pathways in 
MGD

Modified from Knop E & Knop N.  Meibom-Drüsen Teil IV. Funktionelle Interaktionen 
in der Pathogenese der Dysfunktion (MGD). Ophthalmologe.2009;106:980–987
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Prevalence of MGDPrevalence of MGD

* Telangiectasia or Meibomian gland orifice plugging

† Telangiectasia

‡ Gland dropout, expressibility and nature of Meibum secretion

§ Telangiectasia or Meibomian gland orifice plugging OR collarettes

¶ Tear break up time < 1SD (10 sec) 

£ Meibomian gland plugging OR collarettes (grade 2-3)
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Factors Associated with MGDFactors Associated with MGD
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Factors Associated with MGDFactors Associated with MGD



Overlap of DED Symptoms 
and Clinical Signs of MGD

Study
Symptoms Assessed

(all frequency)
Clinical Evaluations/ 

MGD Definition

% with Dry Eye 
Symptoms who also 

had MGD

Shihpai Eye 
Study

(Lin, 2003)

Eye dryness
Gritty/sandy
Burning
Sticky
Watery/tearing
Redness
Lash crusting

Eyes stuck shut 
(am)

Telangiectasis or gland 
plugging ≥ G1

61.7%
(p = NR)

Bangkok Study
(Lekhanont, 

2006)*

Eye dryness
Foreign body 

sensation
Burning
Discomfort
Sticky
Tearing

Telangiectasis, Collarettes, 
and Plugging

63.6% 
(p = 0.006)
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Testing SummaryTesting Summary

• Symptoms (no validated 
survey)

• Expression (not widely 
accepted)

– Quality/ Quantity

• Lid assessment

– Redness (difficult to grade)

– Irregularity

– MG location

• Staining (fluorescein)

– Photography

• Aq. Production (© 1903)



Stages of MGDStages of MGD



Stages of MGDStages of MGD

Stage 1 Stage 2

Stage 3 Stage 4
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Current Practice Patterns*

• Lid hygiene, warm compresses and lid 
massage
• Cleaning of the lid margin with baby shampoo, 

cotton buds or wet towels, daily for 5-15 minutes

• Lubricants in cases with additional dry eye
• Topical antibiotic oint (moderate to severe)

• Systemic tetracyclines/ derivatives in 
recurrence

• Incision and curettage with optional steroid 
injection in chalazion

*Excerpted from Moorfields Manual, Wills Eye Manual 

(Guidelines for posterior blepharitis and meibomitis)



Current Practice Patterns

• World-wide variation

• Underreporting � difficult to assess patterns

• Underdiagnosis common, clinical follow-up 
irregular

• Lid warming and hygiene common

• Many use artificial lubricants

• Most Common Rx: Systemic tetracycline or 
derivatives (less frequent in EU/Japan)

– 2nd most common Rx: topical antibiotic or 
antibiotic-steroid combination



DISEASE STAGING
Stage MGD grade Symptoms Corneal 

Staining
1

+ (minimally altered 

expressibility and 
secretion quality)

Asymptomatic None

2

++ (mildly altered 

expressibility and 
secretion quality)

Minimal to Mild None to limited

3

+++ (moderately 

altered expressibility 
and secretion quality)

Moderate
Mild to moderate; mainly 

peripheral

4

++++ (severely 

altered expressibility 
and secretion quality)

Marked
Marked; central in 

addition

“PLUS 
DISEASE
”

Co-existing or accompanying disorders of the ocular surface and/ or
eyelids

Table 2. Clinical summary of MGD staging used to guide treatmen



Stage = 

I 2 3 4 Plus-
Disease+Inform patient (about dietary / environmental / medication effects)
± Eyelid hygiene (warming / expression)

+Eyelid hygiene (warming / expression),  

Advise re: potential benefits of ambient humidity / n-3 fatty
acid,
± Lubricant/lipid, topical azithromycin, tetracycl. derivatives

+ Oral tetracyclines
± Ointment (pm), cyclosporine/steroid for DE

+ Anti-inflammatory therapy for DE

Recommended Staged Therapy

+ Steroids, CL, Surgery
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Existing Clinical Trials
Key Issues Findings

Trial objective Majority interventional treatment trials. 1/3 
comparative (hot compresses or artificial tears).

Trial design 
/Methodology

Primarily small trials (<40 subjects) of short (<3 
months) duration. Most prospective, 3 randomized 
controlled design, & 2 were double masked.

Study population Chronic disease but selection criteria not uniformly 
defined; lid changes & symptoms most common 
clinical characteristics.

Inclusion criteria No specific and consistent criteria; most common 
are lid margin signs (80%), dry eye findings (50%), 
symptoms of discomfort/foreign body sensation 
(46%).Exclusion criteria Classification of exclusion criteria in three different 
categories:
1) Ocular disease related/CL wear (most common);

2) Iatrogenic ( e.g surgery, 1/3 studies);
3) Systemic disease related/pregnancy (15%).

n = 26



Issue Findings

Outcome 
measures

1. Symptoms 
2. TBUT 
3. MG secretion/expression 
4. Schirmer  

5. Corneal staining 
6. MG obstruction 
7. Eyelids 
8. Lipid layer 

Treatment Most lacked washout period & did not check for 
relapse; 50% allowed concurrent use of other 
treatment & 30% treatment in the control group; large 
variability between Tx duration but pharmacological 
trials tended to be longer with follow up.

Statistics Limited number of RCTs available; difficult to calculate 
effect size, power or required sample size. Limited 

information on how missing data e.g. loss to follow up, 
exclusion due to non-compliance, were handled. 

Existing Clinical Trials
n = 26



Summary
Priorities for future clinical trials:

• Additional randomized, controlled, double-
masked treatment trials with clearly defined 

objectives, relevant outcome measures 
based on pathophysiology, and refined 
inclusion & exclusion criteria

• Determination of the natural history of 
MGD

• Further understanding of the association 
with dry eye disease (and risk factors)

• Development and validation of a symptom 
questionnaire specific to MGD.
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