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ABSTRACT

Background: Ocular surface health is closely related to the condition of the ocular adnexa, particularly
the eyelids. Both ocular adnexal disorders and oculoplastic procedures performed to treat them can cause
ocular surface disorders (OSD). In this review, we aimed to summarize the relationship between oculoplastic
procedures and OSD.

Methods: In this narrative review, an electronic search of the PubMed/MEDLINE database was conducted
using various combinations of keywords including “oculoplastic surgery,” “ocular surface disorders,” “dry
eye,” and “management,” without time or language limitations, to include studies concerning oculoplastic
surgery and OSD.

Results: We included articles involving oculoplastic procedures and OSD with discussions of preventive
approaches and management strategies in this context. For a systematic approach, the preoperative assessments
and postoperative treatment of patients were retrieved and summarized. Preoperative preventive measures
included evaluation of tear film break-up time, tear osmolarity, tear meniscus area and height measurement
by anterior segment optic coherence tomography, lipid layer thickness by interferometer, corneal staining and
Oxford Scheme, Schirmer test, blink rate and completeness, ocular surface disease index scoring, eyelid closure,
and Bell's phenomenon. Postoperative assessments included the presence and severity of dry eye and early
management of dry eye with artificial tears, topical anti-inflammatory medications, and night taping; evaluation
of the presence of chemosis, and, if present, management with pharmacologic, mechanical, or surgical therapies
when needed; and prompt detection and treatment of lagophthalmos and consequent exposure keratopathy.
Conclusions: Careful preoperative examination of the ocular surface is mandatory to reduce or eliminate
complications after oculoplastic surgery. Ocular surface-related complications that surgeons encounter after
oculoplastic surgery should be promptly diagnosed and treated.
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Ocular surface disorders (OSD) represent a spectrum of diseases that affect the eye surface. Different OSD cause

overlapping signs and symptoms, such as redness, tearing, irritation, foreign body sensation, light sensitivity, and

intermittent blurred vision. Dry eye is the most common form of OSD, with an incidence ranging from 5.7% to
21.6% [ 1, 2]. The integrity of the ocular surface ecosystem is maintained by the functions of the tear film, lids and

their adnexa, blink reflex, and lacrimal apparatus [3], which implies a mutual relationship between these structures.
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Oculoplastic surgery and ocular surface disorders

Table 1. Practical approach to oculoplastic surgeries and ocular surface disorders

Preoperative Preventive Measures Postoperative Assessment and Management

Detailed drug history (i.e. medications with drying effects | Watch for lower lid malposition [9].
such as antihistamines, antidepressants, thiazides or
osmotic diuretics, and hormone replacement therapy [9].

History of laser vision correction [9]. Evaluation of presence and severity of dry eye [4].
Tear film break-up time [ 10, 11], corneal staining and Early management of dry eye with artificial tears, topical anti-
Oxford Scheme [10, 11]. inflammatory medications, and night taping [7, 16].

Schirmer test [10, 12, 13], tear osmolarity [11], lipid layer | Evaluation of presence of chemosis, and if present, management with
thickness by interferometer [ 14, 15], and blink rate and pharmacologic, mechanical, or surgical therapies when needed [17].
completeness [4].

Tear meniscus area and height measurement by anterior Detection and early treatment of lagophthalmos and consequent exposure
segment optic coherence tomography [10]. keratopathy [4].

Recording ocular surface disease index (OSDI) score [14]. | Consider the optimal time for refractive surgery after blepharoplasty [18].

Check for eyelid closure and Bell’s Phenomenon [4]. Careful follow-up for at least 3 months postoperatively [8].

Structural abnormalities of the ocular adnexa, such as entropion, ectropion, and lagophthalmos, can cause or
aggravate pre-existing OSD [4], and it is therefore necessary to evaluate and optimize them prior to oculoplastic
procedures. Conservative blepharoplasty for dermatochalasis with coexisting dry eye symptoms alleviates
postoperative symptoms [5]. Therefore, vigilant preoperative assessment to identify OSD and dry eye is pivotal
when planning oculoplastic surgery.

However, oculoplastic procedures can also cause OSD. Blepharoptosis repair and upper eyelid blepharoplasty
themselves may lead to dry eye of varying severity [6]. The short-term effects of cosmetic blepharoplasty on tear
film dynamics and deterioration of dry eye symptoms [7], the ocular surface, and tear fluid dynamics [8] have
been reported. Blepharoplasty could unmask underlying tear film deficiencies due to transient postoperative
lagophthalmos of the upper lid [9], highlighting the necessity of a careful preoperative evaluation to identify and
manage this and improve postoperative satisfaction.

In this review, we aim to summarize the relationship between oculoplastic procedures and OSD and to
propose recommendations for the prevention and management of OSD in this context.

For this narrative review, we conducted an electronic search of the PubMed/MEDLINE database using
various combinations of keywords including “oculoplastic surgery,” “ocular surface disorders,” “dry eye,” and
“management,” without time or language limitations, to include studies involving oculoplastic surgery and OSD.
We reviewed titles and abstracts of the retrieved articles, and relevant studies were included in this review.

We included articles concerning oculoplastic procedures and OSD that included discussions of preventive
approaches and management strategies in this context. Detailed evaluation of patients before oculoplastic surgery
is at least as important as the surgery itself. Patients should be evaluated for blinks, static and dynamic features of
the eyelids, eyelashes, meibomian gland function, Bell's phenomenon, fornices, eye movements, and the presence
and severity of dry eye [4]. A systematic approach to preoperative or postoperative oculoplastic cases could be
evaluation of blinking, eyelid closure and Bell’s phenomenon, eyelid position, eyelid margin inflammation, and
dry eye. We further discuss the details of these evaluations, and we present the retrieved recommendations on
the pre- and postoperative prevention and management of OSD in Table 1.

Evaluation of Blinking: Tear film homeostasis is sustained by the lacrimal functional unit composed of tear-
secreting glands and their neuronal and immunological components [19]. Blink is defined as a fast eyelid
movement that closes and opens the palpebral fissure [20]. Blink disorders impair the tear film. Blinking should
be evaluated for frequency and completeness. Blink rates vary among healthy individuals, ranging from 3 to
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26 per minute. Different mental activities affect blinking frequency. For example, the blink rate increases when
engaged in conversation; in contrast, when focusing on a specific visual task, the blink rate decreases. A complete
blink is defined as coverage of two-thirds or more of the corneal surface by the eyelid [4, 21]. An effective blink
is defined by three characteristics: complete, brief, and soft, meaning that only the eyelid muscles participate in
the unforced action [22]. Control of blinking is mediated by the integration of autonomic and voluntary neural
controls [23].

A reduced blink rate is associated with increased tear evaporation [24]. A decreased blink rate can also be
caused by different pathological conditions such as decreased corneal sensitivity, neurotrophic keratopathy, and
extrapyramidal disorders [4, 25]. Either orbicularis muscle excision or eyelid swelling could reduce the blink rate
[7], promoting the evaporative loss of tears [8]. However, an increased blinking rate is associated with ocular
surface irritation [26].

Evaluation of Eyelid Closure and Bell’s Phenomenon: Lagophthalmos is defined as a defect in complete
closure of the eye, and it can be notch or generalized [4]. Notch lagophthalmos is caused by local defects of the
eyelids. Coloboma of the eyelid, trauma, and surgery can all cause notch lagophthalmos [4]. The main cause of
generalized lagophthalmos is facial nerve paralysis with resulting orbitalis oculi dysfunction, also called paralytic
lagophthalmos. The most common cause of paralytic lagophthalmos is Bell’s palsy. Lagophthalmos that occurs
during sleep is called nocturnal lagophthalmos [27], which can cause exposure keratopathy, especially in the
inferior cornea, and is associated with dry eye symptoms. The diagnosis can be challenging because there are no
changes in the eyelids during the daytime. This entity is associated with dry eye disease, and patients may develop
symptomatic OSD [28]. Additionally, multiple eyelid surgeries may cause orbicularis weakness [4]. Cicatricial
lagophthalmos is caused by trauma or surgery that results in excessive scarring of the eyelids [27].

Exposure keratopathy is the main complication of lagophthalmos [29], and it may have devastating effects on
the ocular surface. Figure 1 shows an anterior segment photograph of a patient with Bell’s palsy, lagophthalmos,
and corneal pannus as a result of chronic exposure. Lagophthalmos should initially be evaluated during gentle
eye closure. Eventually, it should be evaluated during forced closure to determine possible orbicularis weakness
[4].

Bell's phenomenon is described as an upward deviation of the eye during forcible eyelid closure. Present in
more than 80% of adults, it is a protective reflex to avoid corneal exposure during eyelid closure [30]. The neural
mechanism of Bell's phenomenon has yet to be identified, and no areas in the frontal eye field were found to be
activated with regard to Bell's phenomenon [31]. This reflex reduces exposure risk and protects the tear film and
ocular surface in patients with lagophthalmos. Before ptosis surgery, clinicians should assess for the presence of
Bell's phenomenon [32]. In addition to a comprehensive physical examination, evaluation for the presence of
Bell's phenomenon should be performed in all patients before blepharoplasty [9].

Evaluation of Eyelid Position: Dermatochalasis [S] and blepharoptosis [6] are upper eyelid disorders
frequently encountered in ophthalmology. Treatment with upper eyelid blepharoplasty can lead to postoperative
dry eye of varying severities. Upper eyelid surgery can affect the lacrimal, accessory lacrimal, and meibomian

Figure 1. Anterior segment photograph of a patient with Bell’s palsy that caused lagophthalmos and subsequent corneal pannus as
a result of chronic exposure.
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glands. This may negatively affect tear production. Aksu Ceylan et al. [6] found that upper eyelid blepharoplasty
and levator advancement ptosis surgery led to a decrease in the Schirmer test results six months after the
procedure. Studies have reported that dry eye and ocular irritation symptoms after upper eyelid blepharoplasty
and blepharoptosis repair can regress within weeks after surgery [33, 34]. Figure 2 shows anterior segment
photographs of corneal dellen formation in a patient after upper eyelid blepharoplasty.

Entropion is defined as the inversion of the eyelid border against the eyeball. It can be the cause or the result
of OSD. Chronic cicatricial diseases such as ocular cicatricial pemphigoid can cause subconjunctival scarring
and entropion [35]. Likewise, entropion can lead to ocular surface irritation and, eventually, OSD. Patients with
entropion should be evaluated carefully for meibomian gland dysfunction and OSD [36]. Figure 3 shows an
anterior segment photograph of a patient with entropion and inferior corneal pannus.

Ectropion is the outward turning of the eyelid margin, which typically occurs on the lower eyelid. It can cause
exposure of the ocular surface, punctate epithelial erosions, and corneal ulceration. Management generally begins
with the use of artificial tears. Surgical repair is commonly needed to improve eyelid function [37]. Clinicians
can identify entropion or ectropion preoperatively using careful slit-lamp examination.

Evaluation of Eyelid Margin Inflammation and Dry Eye: Blepharitis is a chronic inflammatory disease of
the eyelid margin. It may occur in patients of any age. It may be associated with many ocular conditions such as
meibomian gland dysfunction and evaporative dry eye. Systemic diseases, such as rosacea, may be associated with
blepharitis and recurrent hordeolum. A long-term commitment to eyelid hygiene is essential [38]. Candidates

for blepharoplasty should be carefully evaluated for the presence of blepharitis.
According to the Tear Film and Ocular Surface Society Dry Eye Workshop II (TFOS DEWS II) [39], dry
eye is a multifactorial ocular surface disease. It is characterized by tear film instability, tear hyperosmolarity, and

Figure 2. (A) and (B) show saucer-like depressions in the nasal aspect of the corneal surface, consistent with corneal dellen
formation in a patient with a previous upper eyelid blepharoplasty.

Figure 3. Anterior segment photograph of a patient with misdirected eyelashes due to lower eyelid entropion, which abraded the
cornea and led to inferior corneal pannus.
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Figure 4. These anterior segment slit-photographs represent (A) grade 1, (B) grade 2, (C) grade 3, and (D) grade 4 staining of the
ocular surface with fluorescein according to the Oxford Scale.

ocular surface inflammation. Oculoplastic procedures can worsen pre-existing dry eye due to anatomical changes
and provoked inflammation. Patients should be investigated for dry eye and graded according to severity both
pre- and postoperatively. The Oxford Scheme can be used to estimate surface damage in dry eye by ocular surface
staining with fluorescein [40]. Figure 4 demonstrates the different grades of dry eye according to the Oxford
Scheme.

The present review had several limitations, including the use of a single indexing source and the presence
of few relevant primary studies. However, it highlights that OSD could temporarily affect patient satisfaction
after blepharoplasty. Patients interested in blepharoplasty may benefit from a formal preoperative evaluation
to identify subclinical signs of OSD. Patients should be informed that irritation, tearing, and dryness may
occur postoperatively, especially when there are predisposing risk factors in preoperative assessments. Careful
postoperative examination and management are recommended to enhance the ocular surface integrity.
Patients should be instructed to report postoperative symptoms related to OSD for timely management.
Excellent surgeon and patient education, as well as careful preoperative evaluation and postoperative follow-
up, can improve oculoplastic surgery outcomes and reduce complication rates. Future studies focusing on
patient instructions may prove useful in more thoroughly evaluating the effects of patient education and
awareness. Moreover, further primary studies may shed light on the relationship between oculoplastic surgery
and OSD.

Oculoplastic procedures have become more common in recent years for both cosmetic and functional purposes.
The procedures themselves can cause or worsen OSD. In contrast, OSD and ocular adnexal disorders may
coexist. Patients undergoing oculoplastic surgery should be carefully examined for OSD, both preoperatively
and postoperatively, and appropriate treatment should be initiated when necessary.
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