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MGD is a ch r on ic, d if fu se abn or m ality  
of  th e m eibom ian  glan ds, commonly 

character ized by terminal duct 
obstruction and/ or  

qu a lita tive/ qu a n tita tive cha n ges in  
the gla n du la r  secr etion s. This may 
result in alterations of the tear  film, 

symptoms of eye irr itation, clinically 
apparent inflammation, and ocular  

surface disease.
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Gland
Obstruction
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of Dry Eyehas an
MGDcomponent











30-40 glands 
along top lid

20-25 glands 
along top lid



• Lobules w/ Central Duct
• Duct System that opens 

onto ocular surface





Pathophysiology

Or how glands malfunction



High Delivery State

Low Delivery State

Dysfunctional Mg's result in:



• large volume of MG lipid
• accumulates at lid margin
• usually due to systemic cause

⚬ seborrheic dermatitis
⚬ atopic dermatitis
⚬ acne rosacea

Hyper-
secretion

High Delivery State



⚬ develops when MG atrophy occurs
⚬ generalized reduction in # of 

functioning MG's

Hypo-
secretion

Low Delivery State



⚬ most common form of MGD
⚬ hyperkeratinization of the 

epithelium lining of the duct occurs
￭ exact cause unknown
￭ inflammatory mediators 

suspected

Obstruction

Low Delivery State



Obstruction Timeline

Meibum production 
continues despite 
obstruction

Increased pressure 
within MG causes 
dilation of the duct 
and acini

Avinar degeneration 
and atrophy follows 
ductal dilation

loss of meibocytes



Stagnation 
results in 
altered lipids

• thickening
• loss of clarity
• increased melting point
• bacterial colonization

⚬ staph epidermidis
⚬ s. aureus
⚬ propionibacterium acnes
⚬ cornebacterium

• inflammatory mediators formed & 
released



Cascade of Inflammation

• lipolytic enzymes released by bacteria cause highly irritating free fatty acids to
breakdown the lipids in the tear film

• Loss of tear film integrity occurs
• increased aqueous tear evaporation
• signs + symptoms dry eye disease 



Meibomian Gland Dysfunction- Definition and Classification of MGD

Nichols, K. K., Foulks, G. N., Bron, A. J., Glasgow, B. J., Dogru, M., Tsubota, K., ... & Sullivan, D. A. (2011). The international workshop on 
meibomian gland dysfunction: executive summary. Investigative ophthalmology & visual science, 52(4), 1922-1929.



Anatomy, Physiology, and Pathophysiology of MGD

Pathophysiology of obstructive MGD
Nichols, K. K., Foulks, G. N., Bron, A. J., Glasgow, B. J., Dogru, M., Tsubota, K., ... & Sullivan, D. A. (2011). The international workshop on 
meibomian gland dysfunction: executive summary. Investigative ophthalmology & visual science, 52(4), 1922-1929.



Signs of MG Distress Develop

MG Dropout

partial or complete loss of MG's

Altered MG Excretions

turbid, thickened, Milky

Lid Morphology 
Changes
Plugging + Pouting 



MG Ch a n g e s  in  MGD
Clin ic a l Ap p e a ra n c e  Va rie s



Meibography aids in Showing Dropout



MG 
Expression 
for MGD Dx
<10% of Comprehensive OD's and 
OMD's regularly express glands. 



My Setup
CTA's and Fl strips taped to slit lamp!



THis is the scale I use to grade 
glands

MG 
Grading 



ITCHING BURNING TEARING REDNESS IRRITATION

Symptoms of MGD

SORENESS LID 
EDEMA

FBS VISION 
FLUCTUATION

CL 
INTOLERANCE



Lid Wiper 
Epitheliopathy

• can occur due to MGD
• represents poor surface wetting
• contribute to irritation of superior 

conj + cornea

• characterized by lissamine green 
staining of an everted upper lid on 
the palpebral conjunctiva 
posteriorly to the superior line of 
Marx 







Critical Clinical Tests







Conj Staining in MGD
Eventually the whole Eye just lights up 





Comorbidities



CLosely linked to a host of other Ocular and Systemic Conditions

MGD rarely happens in 
Isolation

But are they Correlative? Causative? Coincidental?

Presenter
Presentation Notes
can be tough to suss out in a multifactorial dz state 



MGDDry Eye Blepharitis

These 3 are particularly know n for  their  tendency to coexist + exacerbate



higher levels of bacterial colonization 
contribute to inflammation of 
posterior lid margin

Anterior 
Blepharitis



sebborheic bleph assoc with MGD -
given derivation of MG's from 
sebaceous glands

Posterior 
Blepharitis



• studies vary in terms of correlation
• likely that there is a direct or 

indirect role of demodex in 
pathogenesis

Demodex



Multiple Eyelid Signs are Suggestive of Demodex Infestation- Eye Examination

Slit-lamp photograph of cylindrical dandruff attached around the base of eyelashes. 

A: Magnified view of single cylindrical dandruff at the center of the figure. 

B: An overall view of a patient with multiple cylindrical dandruff adhered to the base of eyelashes.
Udomwech, L., & Phasuk, N. (2021). Multiple Eyelid Signs are Suggestive of Demodex 
Infestation. Clinical Ophthalmology (Auckland, NZ), 15, 671.



Slit-lamp photograph of scaly debris, appeared as flakes 
adhered on eyelashes.

Multiple Eyelid Signs are Suggestive of Demodex Infestation 

Udomwech, L., & Phasuk, N. (2021). Multiple Eyelid Signs are Suggestive of Demodex 
Infestation. Clinical Ophthalmology (Auckland, NZ), 15, 671.



Slit-lamp photograph of waxy debris, appeared as lipid on 
eyelid margin and base of eyelashes

Multiple Eyelid Signs are Suggestive of Demodex Infestation 

Udomwech, L., & Phasuk, N. (2021). Multiple Eyelid Signs are Suggestive of Demodex 
Infestation. Clinical Ophthalmology (Auckland, NZ), 15, 671.



• greater MGD in CL wearers
• mechanical irritation of glands?
• clinically relevant in terms of CL 

intolerance
• MGD evaluation should be 

part of CL evaluations 

CL Wear



Androgen and meibomian gland dysfunction: from basic 
molecular biology to clinical applications

EXPRESSION OF ANDROGEN RECEPTORS ON MEIBOMIAN GLAND

Schematic diagram of the action of androgen on gene expressions of meibomian gland acinar cells
Wang, L. X., & Deng, Y. P. (2021). Androgen and meibomian gland dysfunction: from basic molecular 
biology to clinical applications. International Journal of Ophthalmology, 14(6), 915.



Numerous 
Systemic 
Conditions

• graft vs. host Disease

• ectodermal dysplasia

• rosacea

• androgen deficiency

• atopy

• benign prostate hyperplasia

• cicatricial pemphigoid

• lupus

• hypertension

• Parkinson's disease

• Ocular pemphigoid

• Polycystic Ovary Syndrome

• Psoriasis

• Turner Syndrome

• Stevens Johnson Syndrome 



Some associated 
Conditions

Associated Conditions

A. AQUEOUS DEFICIENCY 

B. ACNE ROSACEA

C. SEBORRHEIC DERMATITIS

D. CONTACT LENS INTOLERANCE AND GIANT PAPIIXARY 
CONJUNCTIVITIS

E. MISCELLANEOUS: A recent report noted a significant 
association of recurrent corneal erosions with meibomian 
gland dysfunction, suggesting that a lipid layer abnormality 
may contribute to this syndrome.

Meibomian gland dysfunction 
in a patient with rosacea

Driver, P. J., & Lemp, M. A. (1996). Meibomian gland dysfunction. Survey of ophthalmology, 40(5), 343-367.



Beyond WC's!

Treatments



Severity 
based 
Approach
with cumulative approach



Evidence-Based Treatments for Meibomian Gland Dysfunction

 Warm Compress and Self-Applied Eyelid- Warming Devices

 Thermal Pulsation

 Intense Pulsed Light Therapy

 Meibomian Gland Probing

 Topical and Oral Antibiotics

 Other Topical Treatments for Meibomian Gland Dysfunction

Lam, P. Y., Shih, K. C., Fong, P. Y., Chan, T. C. Y., Ng, A. L. K., Jhanji, V., & Tong, L. (2020). A review on evidence-based 
treatments for meibomian gland dysfunction. Eye & contact lens, 46(1), 3-16.



no symptoms, no ocular surface 
staining, minimally altered expression

MGD Stage 1 

• education
• lid warming (warm compress)
• lid expression (self expression)
• possible in-clinic therapeutic 

expression
• lid hygiene (scrubs)



Comparison of the Effect of Tea Tree Oil Shampoo With Regular Eyelid 
Shampoo in Meibomian Gland Dysfunction Treatment

Lower eyelid appearance indicating 

capping of meibomian gland 

orifices highlighted with blue 

arrows (top), foamy tear 

highlighted with black arrows 

(middle), telangiectasia highlighted 

with black arrows (bottom).

Zarei-Ghanavati, S., Nooghabi, M. J., & Zamani, G. (2021). Comparison of the Effect of Tea Tree Oil Shampoo With Regular Eyelid 
Shampoo in Meibomian Gland Dysfunction Treatment. American Journal of Ophthalmology, 229, 45-51.



MGD Stage 2
minimal to mild symptoms, clinical 

signs like staining

• All Stage 1 Recommendations
• Omega 3 Fish Oil 
• artificial tears
• topical azithromycin/oral 

Antibiotics
• liposomal sprays
• oil emulsion tears



Corneal and conjunctival staining 
patterns according to Oxford scale

Oral azithromycin and oral doxycycline for the treatment 
of Meibomian gland dysfunction

De Benedetti, G., & Vaiano, A. S. (2019). Oral azithromycin and oral doxycycline for the treatment of Meibomian 
gland dysfunction: A 9-month comparative case series. Indian journal of ophthalmology, 67(4), 464



signs + symptoms going from mild to 
moderate

MGD Stage 3 

• All Stage 1+2 Recommendations
• oral tetracycline
• topical anti-inflammatory



MGD Stage 4
signs and symptoms more marked

• All Stage 1,2,3 Recommendation
• topical anti-inflammatories

⚬ steroids
⚬ cyclosporine/others

• Lid Margin Debridement
• Probing
• Thermal Expression
• IPL
• Radiofrequency



Intense Pulsed Light Applied Directly on Eyelids Combined with Meibomian 
Gland Expression to Treat Meibomian Gland Dysfunction

Protection of the cornea and sclera with the Jaeger lid plate 
placed in the conjunctival sac during IPL treatment. The 
Jaeger lid plate is 10 cm long with 18-mm and 22-mm curved 
wide blades. IPL, intense pulsed light.

Rong, B., Tang, Y., Tu, P., Liu, R., Qiao, J., Song, W., ... & Yan, X. (2018). Intense pulsed light applied directly on eyelids combined with 
meibomian gland expression to treat meibomian gland dysfunction. Photomedicine and laser surgery, 36(6), 326-332.



IPL treatment zone including six overlapping 
periocular areas (8 · 15 mm each) on each eyelid.

Intense Pulsed Light Applied Directly on Eyelids Combined with Meibomian 
Gland Expression to Treat Meibomian Gland Dysfunction

Rong, B., Tang, Y., Tu, P., Liu, R., Qiao, J., Song, W., ... & Yan, X. (2018). Intense pulsed light applied directly on eyelids combined with 
meibomian gland expression to treat meibomian gland dysfunction. Photomedicine and laser surgery, 36(6), 326-332.



Case 13, a 53-year-old man. Partial loss of eyelashes due 
to IPL treatment 3 months after the end of the study

Intense Pulsed Light Applied Directly on Eyelids Combined with Meibomian 
Gland Expression to Treat Meibomian Gland Dysfunction

Rong, B., Tang, Y., Tu, P., Liu, R., Qiao, J., Song, W., ... & Yan, X. (2018). Intense pulsed light applied directly on eyelids combined with 
meibomian gland expression to treat meibomian gland dysfunction. Photomedicine and laser surgery, 36(6), 326-332.



Intense Pulsed Light Combined With Meibomian Gland Massage for Recurrent

Corneal Erosion: a Review of Clinical Effectiveness

Xu, M., & Niu, X. (2022). Intense Pulsed Light Combined With Meibomian Gland Massage for 
Recurrent Corneal Erosion: a Review of Clinical Effectiveness.



Longitudinal analysis of MGYSS, TBUT, 
SPEED scores, and CFS scores in the 
study and control eyes. (Friedman two-
way analysis of variance, pairwise 
Wilcoxon for post hoc testing, *p < 
0.05, **p < 0.01, ***p < 0.001 
compared to the baseline). CFS, cornea 
fluorescein staining; MGYSS, 
meibomian gland yielding secretion 
score; SPEED, standard patient 
evaluation of eye dryness; TBUT, tear 
film break-up time.

Intense Pulsed Light Applied Directly on Eyelids Combined with Meibomian 
Gland Expression to Treat Meibomian Gland Dysfunction

Rong, B., Tang, Y., Tu, P., Liu, R., Qiao, J., Song, W., ... & Yan, X. (2018). Intense pulsed light applied directly on eyelids combined with 
meibomian gland expression to treat meibomian gland dysfunction. Photomedicine and laser surgery, 36(6), 326-332.



TearCare for the Treatment of Meibomian Gland Dysfunction 
in Adult Patients With Dry Eye Disease

Gupta, P. K., Holland, E. J., Hovanesian, J., Loh, J., Jackson, M. A., Karpecki, P. M., & Dhamdhere, K. (2022). TearCare for the Treatment of Meibomian 
Gland Dysfunction in Adult Patients With Dry Eye Disease: A Masked Randomized Controlled Trial. Cornea, 41(4), 417.



TearCare for the Treatment of Meibomian Gland 
Dysfunction in Adult Patients With Dry Eye Disease

Gupta, P. K., Holland, E. J., Hovanesian, J., Loh, J., Jackson, M. A., Karpecki, P. M., & Dhamdhere, K. (2022). TearCare for the Treatment of Meibomian 
Gland Dysfunction in Adult Patients With Dry Eye Disease: A Masked Randomized Controlled Trial. Cornea, 41(4), 417.



TearCare for the Treatment of Meibomian Gland Dysfunction 
in Adult Patients With Dry Eye Disease

Gupta, P. K., Holland, E. J., Hovanesian, J., Loh, J., Jackson, M. A., Karpecki, P. M., & Dhamdhere, K. (2022). TearCare for the Treatment of Meibomian 
Gland Dysfunction in Adult Patients With Dry Eye Disease: A Masked Randomized Controlled Trial. Cornea, 41(4), 417.



Flow diagram of participants in 

the trial of 5-day oral 

azithromycin versus 1-month oral 

doxycycline for treatment of 

Meibomian gland dysfunction at 

different stages: pretreatment 

and first (third month), second 

(sixth month), and third (ninth 

month) posttreatment visits

De Benedetti, G., & Vaiano, A. S. (2019). Oral azithromycin and oral doxycycline for the treatment of Meibomian 
gland dysfunction: A 9-month comparative case series. Indian journal of ophthalmology, 67(4), 464

Oral azithromycin and oral doxycycline for the treatment 
of Meibomian gland dysfunction



The follow-up of the four groups according to the sum of both scores

De Benedetti, G., & Vaiano, A. S. (2019). Oral azithromycin and oral doxycycline for the treatment of Meibomian 
gland dysfunction: A 9-month comparative case series. Indian journal of ophthalmology, 67(4), 464

Oral azithromycin and oral doxycycline for the treatment 
of Meibomian gland dysfunction



Trends in visual acuity (VA) in logMar units

De Benedetti, G., & Vaiano, A. S. (2019). Oral azithromycin and oral doxycycline for the treatment of Meibomian 
gland dysfunction: A 9-month comparative case series. Indian journal of ophthalmology, 67(4), 464

Oral azithromycin and oral doxycycline for the treatment 
of Meibomian gland dysfunction
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