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Optimizing topical drop efficacy with proper eyelid positioning

Yu Xia a, Nathaniel A. Blecher b, Philip L. Custer b, Erin G. Sieck b,*

a Medical Scientist Training Program, Washington University School of Medicine, St. Louis, MO, 63110, USA
b Department of Ophthalmology & Visual Sciences, Washington University School of Medicine, St. Louis, MO, 63110, USA

A R T I C L E I N F O

Keywords:
Eyelid positioning
Ectropion
Topical drop efficacy
Glaucoma management

A B S T R A C T

Purpose: To report the observation that the efficacy of topical glaucoma treatment improved after surgical
correction of ectropion in a 71-year-old male with a known history of glaucoma.
Observations: The patient initially presented for tearing and lid malposition and was found to have bilateral
elevated intraocular pressures (IOP) in addition to bilateral lower eyelid ectropion. IOP control was initially
prioritized over ectropion repair, with IOP remaining elevated despite topical glaucoma treatment and selective
laser trabeculoplasty. Sequential unilateral ectropion repair was then carried out, with topical glaucoma treat-
ment resumed after the first repair. It was observed that the IOP improved with topical glaucoma treatment on
each side after ectropion repair, despite no changes to medications nor dosing.
Conclusions and importance: The efficacy of topical glaucoma treatment is dependent on drop availability and
absorption. While recent efforts to increase drop efficacy have been focused on engineering formulations that
increase retention or corneal penetration, our case highlights that in selected glaucoma patients, correction of lid
malposition may serve as an effective way to improve drop efficacy.

1. Introduction

The incidence of both glaucoma and eyelid malposition increases
with age.1 Additionally, patients with glaucoma can develop lid ab-
normalities following glaucoma procedures or as a side-effect of topical
ocular antihypertensives.2 Thus, it is common to see glaucoma and lid
malposition occur in the same patient. However, the literature contains
little information regarding how eyelid abnormalities may impact
glaucoma management and drop absorption. Here we report a case
where efficacy of topical glaucoma treatment improved after surgical
correction of ectropion.

2. Case report

A 71-year-old man, with a known history of glaucoma, presented to
the oculoplastic clinic for evaluation of tearing and lid malposition in
the setting of recent Bell’s palsy as well as CN III and VI palsy of unclear
etiology (Fig. 1A). He was found to have bilateral lower eyelid cicatricial
ectropion and elevated intraocular pressures (IOP) (32 mmHg OD, 26
mmHg OS). Ectropion repair was initially deferred given his elevated
IOP and multiple cranial neuropathies. After neuro-ophthalmology
evaluation and extensive unrevealing work up, a decision was made to

observe him. Latanoprost was started for IOP control. Despite initial
improvement to 20 mmHg OD and 22 mmHg OS, the patient noted that
he felt the eye drops roll out of his eyes and there was concern for
worsening ectropion. In an attempt for him to be drop-independent, he
underwent selective laser trabeculoplasty (SLT) which reduced the IOP
to 16 mmHg OU. During this time, his cicatricial ectropion continued to
worsen due to a presumed combination of medication-induced toxicity,
rosacea, and eye rubbing (Fig. 1B). Additionally, IOP began to increase
post-SLT to 22–24 mmHg OU. Punctal occlusion or sustained eyelid
closure was not attempted for better drop absorption pre-operatively
given the extent of ectropion preventing drop retention in the inferior
cul de sac. The decision was made to proceed with ectropion repair given
worsening of the lid malposition despite improvement of other cranial
neuropathies; per patient preference for unilateral surgery, the worse
right side was repaired first via rotational sutures and a skin graft. Post-
operatively, latanoprost was re-started bilaterally and pressures were
noted to be 16 mmHg OD on the reopposed right side and 26 mmHg OS
where ectropion remained. The patient reported feeling drops were
better retained on his right side (Fig. 1C). He then underwent left sided
cicatricial ectropion repair via a lateral tarsal strip approach with skin
graft (Fig. 1D). Following this procedure, the IOP improved to 13 mmHg
OD and 16 mmHg OS on latanoprost monotherapy.
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3. Discussion and conclusions

This patient received the same topical glaucoma medication before
and after ectropion repair, and significant IOP improvement in each eye
was only seen after each side’s ectropion repair. The ectropion repair
was not accompanied by punctal occlusion, which has been shown to
increase glaucoma topical drop efficacy3,4, or by temporary tarsor-
rhaphy, which theoretically could increase topical drop efficacy by

increasing its retention. Thus, the increased glaucoma topical drop ef-
ficacy seen in this case is most likely due to surgical correction of
ectropion. Two factors from the procedure could have contributed to the
better pressure control: the eyelid surgery itself and/or the improved
eyelid positioning after surgery. It has been reported that eyelid surgery
alone has negligible effect on the IOP.5 Meanwhile, lower lid laxity has
been shown to negatively correlate with response to eye drops in dry eye
treatment.6 While exposure of the eye surface and poor natural tear film
distribution inherent to patients with lower lid laxity likely contribute to
baseline dry eye symptoms irrelevant of medical treatment, lower lid
laxity likely also worsens the dry eye symptoms by impairing absorption
of eye drops. In light of the above literature, our interpretation of the
case is that correction of the eyelid malposition, and not the surgery
itself, leads to increased drop efficacy.

Despite it being a seemingly intuitive process, the delivery of a drug
molecule from an eye drop into the eye is a multi-step process and one
with a low efficiency. The majority of an eye drop does not make it into
the desired region inside the eye (which is the anterior chamber in our
case) due to various anatomical and biochemical barriers.7,8 Upon
touching the surface of the eye, the medication encounters dilution and
protein-binding by tears, followed by loss of the medication via leakage
through the nasolacrimal duct and/or spillage over eyelids. The
remaining medication is retained in the inferior cul-de-sac. From there,
drug molecules are captured by the upper eyelid as part of the tear film
and delivered to the precorneal area,9–11 where a small percentage of
drug molecules with the correct biochemical configuration finally enters
the eye via the cornea following concentration gradient principles. Thus,
maximum eye drop efficacy requires not only an optimized eye drop
formulation, but also proper lid positioning and movement.

In ectropion, both lid positioning and lid movement are compro-
mised. In this case, drop retention was poor and precorneal spread of the
drops were inefficient prior to the ectropion repair. Following the repair,
both problems were addressed, which likely underlies the better
response to topical glaucoma therapy. While recent efforts to increase
drop efficacy have been focused on engineering formulations that in-
crease retention or corneal penetration and drug delivery options that
bypass the ocular surface such as intracameral injections,12 we hope this
case can encourage correction of lid malposition as another way to
improve drop efficacy in selected glaucoma patients.

Patient consent

Written informed consent was obtained from the patient for publi-
cation of this case report and accompanying images. A copy of the
written consent is available for review by the editor of this journal.
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Fig. 1. Progression and surgical correction of the patient’s ectropion. A.
External photo demonstrating bilateral ectropion at presentation to our ocu-
loplastic clinic. B. External photo demonstrating progression of the patient’s
ectropion and irritation. C. External photo after surgical repair of right ectro-
pion. This photo demonstrates better retention of a fluorescein eye drop on the
right compared to the left that has not yet undergone repair. D. External photo
after repair of ectropion of both eyes.
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