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Comprehensive Assessment of the Meibomian Glands by
Meibography: Why the Upper Eyelids Matter

Preeya K. Gupta, MD,*# and Paul Karpecki, OD}§

Abstract: The clinical value of upper eyelid meibographic imaging
remains relatively underexplored; consequently, it is not commonly
used in clinical assessments. However, its significance could be
particularly important for the early detection of various ocular
diseases and systemic conditions related to the eyes. An analysis of
the current literature from the PubMed database, covering the years
2005 to 2023, with additional relevant papers added from cited
references was conducted. Failure to diagnose dry eye disease and
meibomian gland dysfunction associated with conditions such as
Sjégren syndrome or thyroid eye disease in the early stages and
taking appropriate action may result in persistent signs and
symptoms. This could potentially lead to the development of chronic
conditions that directly affect a patient’s visual quality, functionality,
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(Cornea 2025;44:128-135)

TECHNOLOGICAL DEVELOPMENTS IN MEI-
BOGRAPHY AND CHALLENGES OF THE MEIBO-
MIAN GLAND EXAMINATION

The diagnostic significance of meibography has under-
gone extensive scrutiny, establishing it as a fundamental
component in managing meibomian gland dysfunction
(MGD) and dry eye disease (DED). Its integration into
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Meibography: Upper Lid Evaluation

Evaluating upper eyelids can potentially help identify high-risk individuals and aid in
diagnoses, especially in the following patients: !

* Contact lens wearers
* Cataract surgery patients.
* Autoimmune-related DED.
* Thyroid eye disease.
Meibography is an objective tool for the detection of MG loss.

* The correlation with TBUT and better inter-examiner agreement on dropout by
grading, the upper lid might be the preferred lid to make an evaluation.?

1 Gupta, Preeya K. MD*,T; Karpecki, Paul OD%,§. Comprehensive Assessment of the Meibomian Glands by Meibography: Why the Upper Eyelids Matter. Cornea 44(1):p 128-135, January 2025. |
DOI: 10.1097/1C0.0000000000003729 2. Dogan AS, Kosker M, Arslan N, Gurdal C. Interexaminer Reliability of Meibography: Upper or Lower Eyelid?. Eye Contact Lens. 2018;44(2):113-117.
doi:10.1097/ICL.0000000000000307



The Role of Upper Lid Evaluation in Meibomian Gland Assessment

Contact Lens Dropout

* Contact lens wearers with worsening upper eyelid meibum quality, gland plugging, and tortuosity
are more likely to discontinue lens use due to discomfort.

* Although the lower eyelid glands tend to be wider, this has no clinically significant impact on
contact lens success.

 The CLASS Group study found that increased upper eyelid meibomian gland tortuosity
significantly raises the risk of contact lens dropout.

* The meibography of both lower and upper eyelid can assist in patient education on maintaining
MG health for prolonged contact lens wear.

1. Pucker AD, Jones-Jordan LA, Kunnen CM, Marx S, Powell DR, Kwan JT, Srinivasan S, Sickenberger W, Jones L. Contact Lens Assessment of Symptomatic Subjects (CLASS) Study Group. Impact of
meibomian gland width on successful contact lens use. Cont Lens Anterior Eye 2019;42(6):646-651. doi: 10.1016/j.clae.2019.06.004.

2. Pucker AD, Jones-Jordan LA, Marx S, Powell DR, Kwan JT, Srinivasan S, Sickenberger W, Jones L. Contact Lens Assessment of Symptomatic Subjects (CLASS) Study Group. Clinical factors associated
with contact lens dropout. Cont Lens Anterior Eye 2019;42(3):318-324. doi: 10.1016/j.clae.2018.12.002.



The Role of Upper Lid Evaluation in Meibomian Gland Assessment

Cataractsurgery-induced DED

* Preoperative upper eyelid meibomian gland loss could be a significant predictor of
postoperative DE symptoms, while the lower eyelid gland loss may not correlate.

* The subjective DE symptom onset following cataract surgery was associated with the
baseline upper eyelid gland loss before surgery.

* Upper eyelid changes may precede those in the lower eyelid.

* |ntegrating upper eyelid meibography into preoperative evaluations can help identify
high-risk patients and positively impact post-op recovery.

1. Fujimoto H, Ochi S, Inoue Y, Kiryu J. Upper eyelid meibomian gland dysfunction is a risk factor for dry eye symptoms following cataract surgery in the early phase. Clin Ophthalmol 2022;16:293-
302. doi: 10.2147/0PTH.S346606.



The Role of Upper Lid Evaluation in Meibomian Gland Assessment
Sj0 ’s Synd SS
jogren’s Syndrome
* The upper eyelid meibomian gland dropout is significantly higher in SS patients than in

non-SS.

e Changes in the upper eyelid are probably responsible for the differences between SS and
non-SS patients.

* The upper eyelid changes can serve as an early diagnostic marker, aiding to quick
decision- making and timely interventions that may prevent severe gland dysfunction.

Sullivan DA et al. Ophthalmic Res 2018. 2. Viso E, et al. Invest Ophthalmol Vis Sci 2012. 3. Foulks GN, et al. Ocul Surf 2015.



The Role of Upper Lid Evaluation in Meibomian Gland Assessment

Thyroid Eye Disease

* Thyroid eye disease (TED) has been linked to significant upper eyelid meibomian gland
loss due to factors like incomplete blinking, proptosis, and eyelid retraction.

* TED patients exhibit higher upper eyelid meiboscores and greater central gland dropout
than other DED patients, correlating with increased ocular surface inflammation and
oxidative stress.

* Comprehensive assessment of both upper and lower eyelids can assist in accurately
diagnosing of TED-related dry eye and implementing effective management strategies.

1. Park J, Baek S. Acta Ophthalmol 2019. 2. Inoue S, et al. J Clin Med 2020
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