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Abstract

Objective: Dry eye is associated with reduced QoL and with the relevant social and economic
costs. We evaluated the prevalence of dry eye signs and symptoms in a group of patients who
underwent vitreoretinal surgery for epiretinal membrane removal for at least 6 months.
Method: Fourty-one consecutive patients were enrolled. Ocular surface symptoms were
evaluated using a structured form and a Visual Analogue Scale (VAS). Blink completeness,
Break-Up Time (BUT), fluorescein and lissamine green staining and thickness of the lower tear
meniscus were also assessed. Lissamine green staining was used to evaluate the mucocutaneous
junction.

Results: Symptoms were present up to 1 year from surgery in 80% of population. Foreign body
and burning sensations were reported by 14 (34.1%) and 11 (26.8%) patients. Blinking was
incomplete in 36.8% of patients; eyelid mucocutaneous junction was abnormal in 68.3% of
patients. Mild or moderate eyelid injection were reported by 29 (70.7%) and 12 (21.3%) patients;
moderate and peri-keratic hyperemia were reported by 22 (53.7%) and 15 (36.6%) patients. Only
26.2% of patients showed a normal BUT (>10 s). Corneal sensitivity was absent in 4 patients
(9.8%) and strongly decreased in 2 patients (7.3%). The lower tear meniscus was <0.2 mm in 21
patients (51.2%). Fluorescein staining of the cornea was positive in 56% of patients.
Conclusion: Patients who underwent vitreoretinal surgery showed, in the long-term, signs and
symptoms of ocular surface dysfunction (dry eye) with a frequency that is more than double the
expected frequency of the disease.

Keywords: Vitreoretinal Surgery; Epiretinal Membrane; Dry Eye; Tear Film; Ocular Surface;
Quality of Life; Quality of Vision

The past 20 years have seen a tremendous increase in the number of vitreoretinal surgeries and the indications for vitrectomy
are constantly increasing. Pars plana vitrectomy is appropriate whenever access to the posterior segment of the eye is necessary
for treatment. Common indications include rhegmatogenous or tractional retinal detachment, vitreous hemorrhage, retained
lens fragments after cataract surgery, endophthalmitis, epiretinal membrane, macular hole, vitreomacular traction and
intraocular foreign bodjies.

More recently, Microincisional Vitrectomy Surgery (MIVS) has gained wider acceptance by vitreoretinal surgeons worldwide.
Sutureless MIVS offers clear advantages to the patient, including a decreased procedural duration, quicker visual recovery from
decreased corneal astigmatism and higher-order aberrations, less anterior segment inflammation, less postoperative discomfort
and early patient rehabilitation [1-3]. The instrumentation for this procedure has been improved and indications for MIVS have
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expanded to include conditions involving the most posterior segment, such as epiretinal membranes removal.

Epiretinal Membrane (ERM) is a common retinal pathology resulting in mild to moderate visual impairment with an impact on
Quality of Life (QoL).

As a result of the level of safety provided by the present surgical techniques, the number of patients requiring surgery for ERMs
is steadily growing. More and more, the quality of vision, as well as the quantity of vision and the connected QoL, are the main
reasons for access to vitrectomy surgery in this group of patients.

Even if ocular surface-related symptoms are not frequently reported as a sequel of vitreoretinal surgery in most studies, we were
shocked by the number of patients complaining of symptoms of burning and foreign body sensation typical of a dysfunctional
ocular surface system and dry eye in the clinic and not reported in the literature where corneal complications only are described
[4-6].

These patients tended to refer to the beginning of the symptomatology to the previous vitreoretinal surgery and interpreted the
disturbances as a sign of failure of the surgery itself, complaining of temporary phenomena of blurred vision and frequent,
sometimes continuous foreign body, burning and scratchy feelings and desire to keep the eyes closed typical of dry eye [7].

The ocular surface symptoms were not only, as expected, present in the immediate postoperative period as it has been already
described, but tended to last much longer and were reported by stabilized patients, coming to the clinic for routinely long-term
post-surgery controls [8].

It is easy to understand that patients, who decided to be operated on because of a decreased quality of vision and QoL, have
significant expectations on an improvement of these parameters. Dry eye is well known to be a source of decreased QoL and
quality of vision and this represents a relevant social and economic cost for the patient and the community.

To understand the long-term magnitude of the problem, we studied the prevalence of dry eye signs and symptoms in a group
of patients who underwent vitreoretinal surgery for epiretinal membrane removal for at least 6 months, to reduce the significance
of the impact of acute surgical inflammation and trauma on the ocular surface and symptomatology.

Patients and Methods

In a case series study, a total of 41 successive patients (24 men and 17 women) aged between 50 and 84 years who underwent a
first-time 23/25 G pars plana vitrectomy at DINOGMI - University of Genoa Eye Clinic were enrolled to evaluate the long-term
effects of vitreoretinal surgery on ocular surface homeostasis, tear film stability and the risk of developing a symptomatic dry
eye syndrome or dry eye-like ocular surface discomfort.

The aim of the study was explained to each patient and informed consent was obtained for the data management. The study of
the patient's ocular surface was approved by the institutional ethics committee and followed the tenets of the Declaration of
Helsinki. The total of patients had to be operated on for vitreoretinal interface pathologies and reported no complaints of ocular
surface diseases before surgery.

We excluded patients with known immune-related systemic diseases: diabetes, keratitis, scleritis and recurrent conjunctivitis,
significant Meibomian Gland Disorder or active blepharitis and patients with chronic use of topic ocular therapy, such as
glaucomatous patients. We also excluded patients who had any type of ocular surgery (including re-operations for failures,
complications or recurrences) during the post-surgical interval.

Surgical Technique

All pars plana vitrectomies in this study were performed using the same surgical technique by the same Surgeon (SL). All patients
underwent retro-bulbar anesthesia. An antiseptic procedure was performed with 5% Povidone-iodine eye drops (Oftasteril, Alfa
Intes, Casoria [NA], Italy).
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The 23 or 25 gauge vitrectomy procedure is initiated by pushing the conjunctiva 2 mm laterally using a special toothed pressure
plate and then holding it firmly to the sclera. A 23-gauge stiletto blade, which produces a 0.72-mm opening, is inserted at a 30°
angle through the conjunctiva, sclera and pars plana 3.5 mm from the limbus. When placed adjacent to the limbus, the central
opening of the pressure plate is 3.5 mm from the limbus. Constant pressure is applied to the pressure plate during the insertion
and removal of the “stiletto” blade to prevent additional displacement of the conjunctiva. A blunt-tipped metal inserter with a
metal cannula is then inserted into the scleral tunnel and the eye. The inserter is then removed with the aid of the notched edge
of the circular pressure plate and the metal cannula remains in place. The infusion is attached to this cannula and then the
procedure is repeated for the remaining two sclerotomies. Of note, the ends of the cannulas are tapered, allowing for easier
insertion of instruments. If needed, cataract extraction was performed by a standard phaco-emulsification procedure before
vitrectomy with a 2.4 clear cornea tunnel. In total, 38 out of the 41 patients (93%) had cataract extraction during the surgery.
After vitrectomy, no sutures were used and patients were given antibiotics and atropine eye drops at the end of the procedure.
Subsequent therapy was based on netilmicin and dexamethasone eye drops (Netildex eye drops, SIF], Catania, Italy) four-times
a day for 20 days (or longer, if needed).

Postoperative Follow-Up
For the aims of this study, even if the patients underwent normal post-op controls at the retina clinic, the ocular surface of the
patients was examined at least 6 months to 1 year after surgery.

Main Outcome Measures

The ocular surface data was collected using a structured study form and a Visual Analogue Scale (VAS). Patient age and sex,
indications for surgery, day of surgery were collected and recorded. Subjective ocular surface irritation symptoms, such as a
desire to keep eyes closed, foreign body sensation, burning, pain, roughness and heat feeling were evaluated using a Visual
Analogue Scale (VAS) questionnaire with a scale from 0 to 10: 0 no significant symptoms, 1-3 presence of mild symptoms, 4-6
presence of moderate symptoms and 7-10 presence of severe symptoms.

We also evaluated some objective parameters, such as (i) blink completeness (incomplete blinkers when the contact between the
two lids was absent in more than three blinks out of 10); (ii) palpebral and bulbar conjunctival and peri-keratic hyperemia, using
a scale from 1 to 5 (1-2 mild, 3-4 moderate, 5 severe); (iii) break-up time (BUT) in seconds; (iv) fluorescein and lissamine green
staining, for cornea and bulbar conjunctiva, respectively, which were classified using the Oxford scale and (v) thickness of the
lower tear meniscus in mild illumination with the slit lamp ruler [8]. Lissamine green staining was also used to evaluate by
location and thickness the condition of the mucocutaneous junction (usually a thin regular line, which in case of damage thickens
and becomes irregular and scalloped).

Results

Overall, 80% of the studied population had at least one symptom (Table 1). In total, 31% had conjunctival staining, which
together, with low BUT (<10 s) was present in 71% of patients, are the usually accepted indicators of the presence of Dry Eye
Disease (DED).

Ocular Symptoms
By selection, no patients reported ocular surface dysfunction-related symptoms before surgery. However, symptoms were
present after 6 months to 1 year from the time of surgery.

When we analyzed the VAS score to determine the incidence and severity of the symptoms: 11 patients (26.8%) presented a
burning sensation; of those, five patients reported it to be of mild grade (54.4%); three patients reported it to be of moderate
grade (27.3%) and three patients reported it to be of severe grade (27.3%). A total of 14 patients (34.1%) presented a foreign body
sensation: four patients reported it to be of mild grade (28.6%), four patients reported it to be of moderate grade (28.6%) and 6
patients reported it to be of severe grade (42.8%).

Only four patients had a heat sensation (9.8%), three with mild grade (75%) and only one with moderate grade (25%). A total of
11 patients (26.8%) complained of roughness sensation; seven patients with mild grade (63.6%), two patients with moderate
grade (18.2%) and two patients with severe grade (18.2%); 14 patients presented an itching sensation (34.1%), 10 with a mild
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grade (71.4%) and four with a moderate grade (28.6%); nine patients presented pain (21.9%), four with a mild grade (44.4%) and
five with a severe grade (55.6%).

The desire to keep eyes closed was reported in 21 patients (51.2%), five with a mild grade (23.8%), nine with a moderate grade
(42.8%) and seven with a severe grade (33.4%).

Lid Dynamics and Conjunctival and Lid Inflammation
Blinking was incomplete in 36.8% of patients and the eyelid mucocutaneous junction was abnormal (irregular and thickened at
lissamine green staining) in 68.3% of patients.

A total of 29 patients showed mild eyelid injection (70.7%) and 12 patients showed moderate lid injection (21.3%); 19 patients
had mild conjunctival hyperemia (46.3%) and 22 patients showed moderate hyperemia (53.7%); 26 patients presented mild peri-
keratic hyperemia (63.4%) and 15 patients showed moderate peri-keratic hyperemia (36.6%).

Tear Film Stability, Volume and Epithelial Staining
Only 26.2% of recruited patients showed a normal BUT (>10 s); 73.8% had a BUT lower than 10 s, 83.07% lower than 15 s (Fig. 1).

Corneal sensitivity was absent in four patients (9.8%) and strongly decreased compared to the other eye in two patients (7.3%).
The lower tear meniscus was thin (<0.2 mm) in 21 patients (51.2%).

According to the Oxford scale, fluorescein staining of the cornea was positive in 56% of patients: 16 (69.5% of which was grade
I), seven (30.5%) of grade II (Fig. 2); while lissamine green staining of the conjunctiva was positive in 73.2% of patients: 17 (56.6%)
of grade I, nine (30%) of grade II and four (13.4%) of grade III.

Figure 1: Significant tear instability with low BUT, 1 year after Macular Pucker surgery.
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Figure 2: Corneal and conjunctival surface staining in a patient after 12 months since vitrectomy surgery.

Total Female Male
Number of patients 41 17 24
Average age (years) 65 64 67
At least 1 symptom (%) 80 9.75 12.2
At least 2 symptoms (%) 58.5 29.26 29.26
BUT <15 s (%) 83 62 38
BUT <10 s (%) 71 60 40.2
Corneal fluorescein staining >2 17% 43% (9.7% of total number of 57% (7.3% of total number of subjects
subjects observed) examined)
Conjunctival lissamine green 31.7% (14.5% of the total number of (17% of total number of subjects
staining >2 subjects observed) observed

BUT: Break-up time.

Table 1: Characteristics of the patients and the results.

Discussion

Due to the recent amelioration of the technique, the quality of the results of vitrectomy and epiretinal membrane removal has
largely increased the anatomical success of the surgery. This brings a high level of satisfaction to the surgeons but also makes
patients undergoing vitrectomy, especially those undergoing surgery for epi-retinal membranes, have great expectations. The
tear film, the epithelia of the cornea and conjunctiva, the lacrimal glands and the eyelids integrated by vascular, nervous,
endocrine and immune activities form an anatomic and functional unit working as a system aimed to protect the eye from the
external environment and provide for a high-quality refractive surface of the cornea [1-3].

Its mission to protect the integrity of the eye bulb and provide clear vision is dependent on several integrated activities of the

various components of the ocular surface system, which, through epithelial cell renewal, quick nerve and vascular reactions and
the production of an efficient tear film, guarantee the proper homeostasis [9,10].

https://doi.org/10.46889/JOAR.2024.5104 https://athenaeumpub.com/journal-of-ophthalmology-and-advance-research/



https://doi.org/10.46889/JOAR.2024.5104
https://athenaeumpub.com/journal-of-ophthalmology-and-advance-research/
https://athenaeumpub.com/journal-of-ophthalmology-and-advance-research/

Because of the nature of its function and anatomic location, the ocular surface is vulnerable to environmental, as well as direct
factors. The ocular surface is a highly dynamic system capable of fast and continuous adaptive reactions to environmental, toxic,
infective, traumatic and inflammatory conditions that tend to interfere with its homeostasis. When the adaptive response is not
able to cope with external or internal aggressions, a persisting dysfunction may develop.

Pathogenic events can disturb the system homeostasis, whatever their cause (infective, immune, traumatic, surgical or toxic), if
not promptly neutralized by appropriate reactions of the ocular surface system, will create, within time, a vicious cycle of events
leading to the development of chronic disease [11].

This self-stimulated loop is characterized by the presence of:

1. A progressive failure of tear film stability [12]

2. Morpho-functional changes of the epithelial structure and its secretory abilities [13]

3. The build-up of sub-clinic or clinically apparent inflammatory processes involving the bulbar surface, as well as the lid
margin inducing changes to the Meibomian glands and the nerve functions [14]

DED, the most frequent consequence of the loss of homeostasis of the ocular surface system, is a common condition around the
world, increasing with age, affecting around 6-16% of the adult population in western European countries [15]. With its long-
standing and bothering symptoms, dry eye is a problem for patients and their eye care providers and has a significant impact on
the quality of vision and QoL [15]. It can affect daily functions and has been reported to influence the outcomes of refractive
surgery [16] and cataracts if ever needed [17].

It has been reported that DED affects QoL to a similar degree as class III/IV angina, which is widely recognized as a chronic
disease with negative QoL impact; a situation that 16% of patients would give up years of life to ameliorate [17].

Dry eye also represents a significant social cost with an impact on work productivity. The direct cost of DED has been estimated
between $300 and $1,100 per patient annually, with additional costs due to impaired work productivity and its economic impact
on healthcare systems is similar to rheumatoid arthritis [18,19].

Our study shows that more than 6 months after the vitreoretinal surgery, 58% of the studied population had at least two
symptoms of ocular surface dysfunction, 31% had lissamine green conjunctival staining and 71% had a pathological BUT (<10 s),
a condition clinically diagnosed as a DED.

The high frequency of short BUT (74% <10 seconds; 83% <15 seconds”) is particularly interesting, indicating a significant presence
of tear film instability and the high risk of developing a DED, with signs and symptoms, if the ocular surface system is stressed,
loses its ability to adapt and enter the vicious cycle.

In Japan, a short BUT dry eye has been described as a very frequent cause of symptoms and depression of the QoL [20]. The
possible causes of tear instability with short BUT may be many and all of them can cause a break in ocular surface system
homeostasis and the possible beginning of a vicious cycle leading to chronic DED. As we know, several patients may have an
unstable but still compensated ocular surface system, which if exposed to significant stress, can lose its ability to compensate and
give start to the vicious cycle of dry eye.

Most patients undergo cataract emulsification with an intraocular lens implant at the same time as vitrectomy and it is well
known that cataract surgery is associated with a certain frequency (nearly 10% in the first 3 months) of dry eye-like symptoms
and signs for several months [21-24]. The presence of some loss of cornea sensitivity in a considerable number of patients long
term after surgery is intriguing. Corneal nerves are responsible for sensations of touch, pain and temperature and play an
important role in blink reflex, wound healing, tear production and secretion. After surgery involving the ocular surface, nerve
function can be reduced, which may be due to neurotrophic factor deprivation from loss of corneal epithelium integrity [25].
Damage of corneal nerves will result in decreased tear production and epithelial cell qualitative and quantitative turnover. The
impact of vitrectomy on cornea innervation is not completely known [26].
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It is known that diabetic patients after plana vitrectomy for proliferative diabetic retinopathy tend to show nerve problems
delayed healing of epithelial defects [27]. In addition, cornea nerve malfunctions have been reported after encircling band and
extensive laser photocoagulation [28,29].

A reduction in cornea sensitivity was described after vitreoretinal surgery in both diabetic and non-diabetic patients (diabetic
patients being much more frequently involved) allowing the authors to state that the vitrectomy procedure reduces the cornea
sensitivity whether a 20-G or 23-G vitrectomy systems were used. Because corneal sensitivity is a major player in tear secretion,
both basal and reflex [30] reductions in cornea sensitivity, even if temporary, could be a starting point to the build-up of a vicious
cycle leading towards a chronic dry eye [31].

A decrease in cornea sensitivity has been described also after cataract surgery, which we know is often performed associated
with vitrectomy [32].

The elevation of inflammatory factors in tear film due to ocular surface irritation, use of PVP-I at concentrations other than 5%
and/or not formulated for ophthalmic use [33], eye drops administered postoperatively and their preservatives [34,35] can be
another cause of dry eye after vitreoretinal surgery in addition to the trauma and resection of corneal nerves and the damage to
epithelial cells and the long-term microscopy light exposure. It has also been demonstrated that vigorous irrigation of the tear
film and manipulation of the ocular surface intraoperatively may reduce the goblet cell density and result in shortened BUT
postoperatively [36].

Furthermore, it is possible that the stretch of orbicular muscle fibers exerted by the speculum to keep the eye open during surgery
will change the ability of the lids to spread a smooth, uniform mucus layer on the ocular surface inducing tear film instability
and dry spots with epithelial exposure.

The ocular surface symptoms are not only reported to be present in the immediate postoperative period, as it is expected as a
consequence of surgical trauma [8], but in a considerable number of patients tend to last longer and become chronic. Invalidating
the effect of an apparently anatomically wise, successful surgery.

As we know, several patients have an unstable, but still barely compensated, ocular surface system, which, if exposed to
significant stress, can lose its equilibrium and give rise to a chronic ocular surface problem [37]. Importantly, findings of studies
evaluating signs of DED (eg., tear film BUT and tear volume) suggest there are individuals with dry eye who are not aware of
their condition [38].

This fact is congruent with our findings of a higher frequency of dry eye signs in the smaller female group of our patients. Since
it’s well known that the frequency of the disease and the sensibility to its risk factors is higher in females compared to males
[39,40].

Conclusion

In conclusion, the patients who underwent vitreoretinal surgery for removal of epiretinal membranes showed in the long-term
signs and symptoms of ocular surface dysfunction (dry eye) with a frequency that is more than double the expected frequency
of the disease.

Because of the selection of patients who had surgery at least 6 months before the evaluation of the ocular surface and being our
clinical setting a second-level reference center for vitreoretinal diseases, many patients were lost to the retinal follow-up because
they had no further retinal problems and were checked by their first ophthalmologist. This is the reason why the number of
subjects of this study is limited and prevents the ability to give extensive indications. However, it is relevant that none of these
patients reported ocular surface discomfort or dysfunction before vitreoretinal surgery.

Realizing the risk of developing a postoperative dry eye will lead surgeons to check for patients with ocular surface features at
high risk of developing tear films and ocular surface problems and treat them before surgery. To reduce possible stress during
surgery, it would be recommended to follow the correct antisepsis procedure (i.e. to use the 5% PVP-I eye drops formulated for
https://doi.org/10.46889/JOAR.2024.5104 https://athenaeumpub.com/journal-of-ophthalmology-and-advance-research/
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ophthalmic use, for the cleaning of the periocular surface and installation on the ocular surface for 2 minutes of contact and after
removing PVP-1 5% from an ocular surface with sterile saline irrigation), to reduce conjunctival desiccation and manipulative
trauma, to limit the use of potentially toxic drugs (such as mydriatic), to avoid exaggerated tension of the orbicular fibers by the
speculum and the high-frequency use of toxic, preserved drugs in the postoperative period. On the other hand, a delayed
diagnosis prevents patients from receiving the correct treatment that could alleviate their DED-related discomfort and the
reduction in QoL.

Understanding the risk factors for DED, its possible etiologies and the pathophysiologic mechanisms by which it develops and
progresses can help clinicians dealing with patients who are going to have or have had vitreoretinal surgery when they approach
the diagnosis and management of this complication. Its recognition will lead to prompt treatment with the improvement of
symptoms and possibly with the interruption of the vicious cycle and stabilization of the ocular surface system homeostasis. In
this way, trying to provide a more satisfactory surgery for the doctor and the patient.
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