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FOREWORD

o commemorate the 30™ anniversary of the

APACRS, we have updated the Principles of
Preferred Practice for Cataract Surgery and we have
also produced this completely new Principles of
Preferred Practice for the Management of the Ocular
Surface in Cataract & Refractive Surgery.

As cataract surgeons, it is all too easy for us to be
indifferent to the cornea, dry eye, and tear film,
concentrating only on biometry, IOL choices, and
surgical techniques. But if ever there was a truism,
it is that keratometry and aberrometry are really
investigations of the tear film and the accuracy of
these tests is hugely affected by the quality of the
tear film. Furthermore, in this age of ever increasing
implantation of advanced technology lens implants,
dry eye and other corneal problems significantly affect
image quality.

It is timely therefore that Dr. Lim Li and her colleagues
have put together this comprehensive guide to the
management of the ocular surface as it affects all of us
cataract and refractive surgeons.

Our grateful thanks to them and to Santen for their
education grant that made this publication possible.

Ronald Yeoh
President, APACRS
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STATEMENT OF INTENT

The Principles of Preferred Practice (PPP) guide was developed for ophthalmologists
to provide up-to-date and evidence-based information on the management of the
ocular surface in cataract and refractive surgery.

Ophthalmologists are ultimately responsible for the management of their unique
patients on the basis of the clinical data and the diagnostic and treatment
options available.
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INTRODUCTION

1.1 Methodology

The Principles of Preferred Practice (PPP) for the Management of the
Ocular Surface in Cataract and Refractive Surgery was developed by
an expert workgroup appointed by the Asia-Pacific Association of
Cataract and Refractive Surgeons (APACRS). The workgroup conducted a
systematic review of current medical literature, discussed and reviewed
successive drafts of the document. The final version was agreed upon by
the workgroup and provided guidelines according to the levels of
evidence and grades of recommendation.

1.2 Target Group

These guidelines are developed for general ophthalmologists in their care
of cataract and refractive surgery patients.
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LEVELS OF EVIDENCE AND GRADES OF

RECOMMENDATION

Levels of Evidence

Level Type of Evidence

Evidence obtained from meta-analysis of randomized controlled

la .
trials.

Ib Evidence obtained from at least one randomized controlled trial.

lla Evidence obtained from at least one well-designed controlled
study without randomization.

b Evidence obtained from at least one other type of well-designed
quasi-experimental study.
Evidence obtained from well-designed non-experimental

1 descriptive studies, such as comparative studies, correlation
studies, and case studies.

v Evidence obtained from expert committee reports or opinions

and/or clinical experiences of respected authorities.

Grades of Recommendation

Level Type of Evidence

(evidence levels la, Ib)

A

Requires at least one randomized controlled trial as
part of the body of literature of overall good quality and
consistency addressing the specific recommendation.

Requires availability of well-conducted clinical studies

(evidence levels lla, Ilb, | but no randomized clinical trials on the topic of

1)

recommendation.

C

Requires evidence obtained from expert committee
reports or opinions and/or clinical experiences of

(evidence level IV) respected authorities. Indicates absence of directly

applicable clinical studies of good quality.

GPP

Recommended best practice based on the clinical

(good practice points) | experience of the guideline development group.
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BACKGROUND

3.1 Definitions

3.1.1 Laser refractive surgery

Laser refractive surgery in this PPP refers to laser-assisted in-situ
keratomileusis (LASIK), photorefractive keratectomy (PRK), laser
epithelial keratomileusis (LASEK), and small incision lenticule
extraction (SMILE).

3.1.2 Cataract surgery

Cataract surgery refers to planned surgical excision of the crystalline
lens using phacoemulsification or the extracapsular cataract
extraction technique. Many of the mechanisms of dry eye discussed
below also apply to newer cataract surgery techniques such as
femtosecond laser-assisted cataract extraction.

3.1.3 Dry eye after laser refractive surgery

Dry eye is defined as a multifactorial disease of the tear film and
ocular surface due to abnormal homeostasis of the tear film, resulting
in symptoms of tear instability, visual disturbance, and potential
damage of the ocular surface. Although dry eye may
have various etiologies, hyperosmolarity of the tear and
inflammation of the ocular surface are final common pathways in
the pathogenesis of dry eye. Clinically, common tests used to detect
dry eye include a reduced tear breakup time (TBUT), reduced
Schirmer’s test, and increased dye staining of the ocular surface.

6 APACRS Principles of Preferred Practice



BACKGROUND

It is important to realize that the
normal tear film consists of different
components secreted by different
glands. The lacrimal and accessory
lacrimal glands secrete the aqueous
tear and its proteins, the conjunctival
epithelial cells and goblet cells secrete
the mucin component of tears, and
the meibomian glands produce the
lipid layer of the tear film. In iatrogenic
dry eye due to surgical procedures,
different glandular disturbances
contribute to the formation of dry eye fig.1._S_|it Iamp photo_graphy showing tear film
) K instability with spot-like tear break pattern after LASIK
through mechanisms described below.

The incidence of post-LASIK dry eye ranged from 8.3 to 48% based on symptoms
or signs assessed at least 6 months post-surgery.’® Level lla

The incidence of dry eye (at day 7) after uncomplicated phacoemulsification
(92 cases) has been found to be 9.8%, but clinical signs of dry eye tend to
improve over a few months.” Cataract surgery involves corneal or limbal
incisions and the procedure is also associated with worsening of dry eye.? In
a prospective observational study, it was found that meibum expressibility
was reduced even at 3 months after cataract surgery.® After cataract
surgery, TBUT is reduced but not Schirmer’s test readings; however, TBUT
returned to normal about 1 month after surgery. On the other hand, the
goblet cell dysfunction after cataract surgery did not recover even at
3 months after surgery.’® The tear film lipid thickness is reduced up to
1 month after cataract surgery.!! Level IlI

Compared to patients with no preexisting dry eye, dry eye patients who had
cataract surgery developed significantly worse dry eye symptom scores, lower
TBUT, more lid margin abnormalities, worse meibum quality and reduced
expressibility of meibomian glands after cataract surgery.'? Level lla

In a non-randomized prospective study, both femtosecond laser-assisted cataract
surgery and standard phacoemulsification resulted in worsening of dry eye after
surgery.’ Level lla
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BACKGROUND

3.2 Mechanisms

3.2.1 Disruption of corneal sensory nerves

A normal lacrimal functional unit is required for normal tear secretion.
Disruption of corneal afferent input to the lacrimal unit due to corneal
incisions will result in reduction of the production of tears by efferent
glands. This occurs in both laser refractive and cataract surgeries. When
lacrimal glands are involved, there is reduced aqueous tear production.
Decreased blink frequency and increases in the inter-blink interval can
also result from a reduced afferent stimulation of the lacrimal functional
unit. This increases exposure time of the ocular surface and reduces the
delivery of meibum lipids to the tear film. In addition, since the efferent
arm of the lacrimal functional unit also supplies the meibomian glands, there
may be reduced meibum production.'

Corneal sub-basal nerves undergo morphological changes in post-LASIK
corneas at 6 months. After LASIK, corneal sensory threshold rises many
times at 2 weeks, but returns to normal by approximately 6 months.?>®
Level 111

LASIK-induced neurotrophic epitheliopathy results in the poor healing
of the corneal epithelium after LASIK surgery. This may be related to the
reduced delivery of certain proteins such as substance P, insulin-like growth
factor-1, and lacritin to the ocular surface, which are related to either
corneal neuronal dysfunction, or associated with aqueous tear
hyposecretion.’”!8 Level Il

3.2.2 Increase in ocular surface inflammation

There is reduced tear clearance rate after LASIK.2® Level IlI

This may in part explain the increase in tear osmolarity, which induces
stress signaling in the epithelium and drives expression of inflammatory

mediators. Cytokines such as IL-1, IL-6 and IL-8, and MCP-1 are
expressed by corneal fibroblasts when exposed to the excimer laser.
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BACKGROUND

However, some studies have found the level of tear cytokines to be
normal after LASIK.222 Level 11l

As a result of LASIK, pro-inflammatory mediators neuropeptide Y, substance
P, and calcitonin gene-related peptide are released in the cornea from
damaged nerves, at the ablation interface as well as boundaries of the
flap. They result in mast cell degranulation and infiltration of neutrophils
and mononuclear inflammatory cells to the ocular surface, thereby
irritating and damaging ocular surface structures. This is called neurogenic
inflammation. The neuropeptides have been known to lower sensory
thresholds, allowing patients to perceive dry eye symptoms more readily.?>
Level 111

3.2.3 Alteration of ocular surface anatomy

There is reduced tear lipid thickness and lipid abnormalities in the tear film
from 3 months up to a year or more after LASIK.?>2¢ Level Il

Immobilization of the eye via a suction ring performed for LASIK has been
known to cause conjunctival hyperemia, infiltration of immune cells, and
reduction of conjunctival goblet cell density.?” Level I

It has also been postulated that corneal microstriae results in surface
irregularity which can impair tear spreading, resulting in tear instability and
dry eye.?® Level Il

3.2.4 Other mechanisms

The use of preserved eyedrops as well as topical aminoglycosides in
conjunction with any surgery may contribute to epitheliopathy or corneal
toxicity that is indistinguishable from dry eye (systematic review of
literature).?® Level Ib

The use of povidone iodine solution preoperatively may contribute to
compromised ocular surface. However, this may be unavoidable so
the adverse effects may be minimized by diluting the iodine solution.3°
Level 111
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BACKGROUND

ﬂFor cataract surgery, 5%
povidine iodine solution is
applied on the eyelids but
usually not in the conjunctival
sac (Fig. 2). Grade C, Level IV

Meibomian gland function

is influenced by cataract

surgery and is accompanied by

structural changes and these Fig. 2. Use of 5% povidone iodine solution in the
can be correlated with ocular conjunctival sac in cataract surgery
symptoms.*?

n Patients with preexisting meibomian gland dysfunction may have
worsening of dry eye symptoms after any ocular surgery (Figs. 3 & 4). This
may be because patients discontinue the eyelid warming and cleaning of the
eyelids which are necessary to control the eyelid disease. It is recommended
that after the first 3 days post-surgery, patients should carefully restore
these therapies with the eyelids gently closed. Grade B, Level Il

Fig. 3. Slit lamp photography showing exudates Fig. 4. Obs_tructive meibomian gland disease
on the meibomian gland orifices with anterior blepharitis following penetrating
keratoplasty

Other surgical factors including prolonged microscopic light exposure,
use of an aspirating speculum and thermal energy generated from
phacoemulsification devices can also play an indirect role in postoperative
dry eye, decreasing tear film breakup time.?'3? Level Il
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PREOPERATIVE ASSESSMENT
AND MANAGEMENT

It is important to perform sufficient preoperative assessment for patients
undergoing refractive or cataract surgery. This allows proper counseling
of patients concerning postoperative dry eye and avoidance of unrealistic
expectations of surgical outcome. Importantly, at-risk patients can postpone
the surgery and institute measures to stabilize the tear and ocular surface prior
to surgery.?336

It has been shown in a retrospective study that patients who underwent
preoperative treatment of dry eye had reduced postoperative dry eye
symptoms and achieved higher goblet cell densities compared to patients
who did not optimize the ocular surface prior to LASIK.3 Level Il

n It is recommended that preoperative LASIK patients who show signs
of inflammation (including conjunctival hyperemia and meibomian gland
dysfunction) be given topical cyclosporine A.3%3° Grade B, Level Il

n Some patients will be found to have significant meibomian gland
dysfunction before cataract surgery. Use of eyelid wipes for 5 days
reduces microbial load. It is therefore recommended that patients with
eyelid disease perform eyelid measures before cataract surgery.*® Grade B,
Level llb

4.1 Demographic and Lifestyle Predisposition

Older age, female gender, and East Asian ethnicity were potentially
predisposing factors for dry eye development. History of contact lens
wear and contact lens intolerance also predispose to dry eye that
persists beyond 6 months post LASIK surgery.***? In Shoja’s study,
patients who developed dry eye were significantly older (mean 3518
years) compared to those who did not develop dry eye (3116 years)
(p<0.001).® In Michaeli’s study,** female gender was found to have
significantly greater decrease in corneal sensitivity in the short period
after LASIK, which returned to normal at 3 months. Level Il
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PREOPERATIVE ASSESSMENT AND MANAGEMENT

B Although there is no evidence that cessation of smoking improves
tear outcomes after LASIK, smoking should be discouraged as chronic
smoking is known to correlate with higher levels of TGF-B1 and VEGF in
tears, and with delay in corneal epithelial wound healing.** Grade B, Level
1]

Cataract surgery patients tend to be post-menopausal, which is a risk
factor.”> Level Il

4.2 Medical and Surgical History

High myopia requires a greater extent of laser ablation and may be linked
to higher risk of dry eye post-surgery.* Level Ill

B The incidence of dry eye after LASIK is increased in patients with a
history of allergy. This was concluded from a study of 572 patients, with
conditions such as asthma, atopic dermatitis and rhinitis. It is recommended
that ocular allergies be stabilized prior to surgery.*®**” Grade B, Level lla

B The presence of collagen vascular disease. The FDA has named
Sjégren’s syndrome, rheumatoid arthritis, systemic lupus erythematosis
and seronegative spondyloarthropathies to be contraindications for
LASIK (Fig. 5). However, a study concluded that provided there is stringent
selection of these patients
with mild, stable, and well-
controlled systemic conditions,
LASIK can be safe. Nevertheless,
Sjogren’s syndrome patients
are best avoided, although
good functional outcomes can
still be achieved postoperatively
when measures such as artificial

tears, punctal occlusion, and
Fig. 5. Slit lamp finding in a Sjogren’s syndrome patient

autologous serum are used.’® showing positive staining with lissamine green in the
Grade B, Level lla corneal and conjunctival epithelium
’
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PREOPERATIVE ASSESSMENT AND MANAGEMENT

ﬂ Caution should be exercised when performing refractive surgery
on patients with diabetes mellitus as some of these patients have
keratopathy and corneal neuropathy which manifest with symptoms
similar to dry eye. Any epithelial problems that develop postoperatively
may also take longer to heal in diabetic patients.*® Grade B, Level lla

Similarly, in diabetic people, a prospective comparative study has shown
that tear dysfunction after cataract surgery may take up to 3 months to
recover, whereas this can be accomplished in 1 month in non-diabetic
patients.*°Level Ilb

B Look out for a history of bone marrow transplantation, as patients
with chronic graft versus host disease may have no health problems other
than severe dry eye, and may require aggressive treatment for dry eye
before cataract surgery.>* Grade B, Level Il

ﬂ There have been reports of intractable dry eye in patients who had
anti-depressant therapies post LASIK.>*33 Although there is no specific
evidence, it is recommended that cataract surgery be performed with
caution in such patients. Grade B, Level Il

B As the extent of post-cataract surgery tear lipid thinning and meibum
dysfunction are related to severity of MGD, it is recommended that an
eyelid examination for MGD be performed prior to any cataract surgery,
and lid function optimized preoperatively if significant MGD is present.!!
Grade B, Level lla

B A history of blepharoplasty should be noted prior to LASIK since these
patients may have poor blinks or even mild lagophthalmos that may not
be evident until the patient lies down.>* Grade B, Level Il

n Neuropathic pain after LASIK and other ocular surgeries is a well-
described phenomenon. Patients with previous episodes of migraines,
trigeminal neuralgia, fibromyalgias, allodynia, and herpes zoster may be at
greater risk of developing neuropathic pain. The symptoms of neuropathic
pain may be indistinguishable from dry eye after surgery and may persist

APACRS Principles of Preferred Practice 13



PREOPERATIVE ASSESSMENT AND MANAGEMENT

long after the resolution of tear-related problems. It is recommended that
refractive surgery be avoided unless there can be co-management with
neurologists and appropriate precautions (such as prophylactic gabapentin)
have been implemented.* Grade B, Level lll

4.3 Assessment of Preoperative Tears and Corneal Function

Traditional tests of dry eye such as Schirmer's test, TBUT, and fluorescein dye
staining have been demonstrated to be effective in detecting preoperative
dry eye as a risk factor in the development of chronic dry eye post LASIK.
Pre-LASIK Schirmer's test scores are correlated with postoperative
TBUT (r=0.502) for up to 9 months. Also, a Schirmer | score of <10 mm
(at 5 minutes) has 1.6 (95% CI 1.1-2.3) times risk of developing dry eye
at 1 month after LASIK.>® There is insufficient evidence to recommend
Rose Bengal dye staining for preoperative assessment. Level Ill

Corneal sensitivity may be performed if the surgeon suspects any reason
for reduced corneal sensation. This may be performed with a Cochet-
Bonnet esthesiometer, but there has been no study indicating a correlation
between preoperative corneal sensitivity and postoperative tear function
(Fig.6).* Level 11l

Fig. 6. Corneal sensitivity test with Cochet-Bonnet esthesiometer
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PREOPERATIVE ASSESSMENT AND MANAGEMENT

n In the context of pre-LASIK assessment, a point-of-care device for
tear matrix metalloproteinase-9 levels may be used if available. Patients
who test positive should receive ocular surface therapy and anti-
inflammatory treatment for dry eye even if the other clinical signs are
subtle.®” Grade B, Level Il

B The performance of tear osmolarity tests prior to refractive surgery
has been found to be useful, and can be used to detect patients who need
tear and ocular surface treatment pre-surgery.>® Grade B, Level Ill

B In cases with raised tear osmolarity, where keratometry
readings for cataract planning may be highly variable and not accurate,
it is recommended that assessment be repeated when tear status has
returned to normal.>® Patients with tear osmolarity above 316 mOsm/L in
at least one eye were compared to those with osmolarity below 308
mOsm/L in both eyes.*® Grade B, Level Il
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SURGICAL CONSIDERATIONS

5.1 Laser Refractive Surgery

Comparison of LASIK, SMILE, and surface ablation

Compared to SMILE, femtosecond LASIK is associated with significantly
more dry eye symptoms and lower corneal sensitivity at 6 months post-
surgery (meta-analysis).®° Level la

Comparison of PRK (photorefractive keratectomy) and LASIK

Patients have better postoperative tear functionin terms of higher Schirmer's
test score and TBUT, but suffer more severe dry eye symptoms and poorer
wound healing.?? The reason for this discrepancy between signs and
symptoms can be explained by the finding that corneal sensitivity was
more significantly impaired in LASIK patients.®* Hence, while patients have
poorer tear function after LASIK, their corneas are less sensitive and they
suffer fewer symptoms. Level Il

LASEK and epilLASIK

Compared with LASIK, LASEK and epiLASIK showed better postoperative tear
secretion in patients.®*% Level Ill

LASIK

LASIK flap hinge position (horizontal/vertical) has minimal effect on
the severity of dry eyes in the postoperative period.®* Level Ib

There is no significant difference in either symptoms or tear function
between microkeratome and femtosecond laser procedures.® Level Ib
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SURGICAL CONSIDERATIONS

5.2 Cataract Surgery

Transection of corneal nerve fibers during cataract surgery results in
decrease in corneal sensitivity and aqueous tear-deficient dry eye.®® Corneal
sensitivity can recover to preoperative levels with time with larger incisions
taking a longer time than smaller incisions.®®®” Level Ib

The location of the incision does not significantly affect dry eye markers.*!
Level llI

Prolonged microscopic light exposure has been correlated with reduced
TBUT and worsening symptoms.3* Exposure time is negatively correlated to
TBUT (R=—0.496) and symptoms of dry eye (R=0.459) at 1 day after surgery,
particularly for patients with dry eye symptoms and poorer Schirmer’s test
before cataract surgery. Unfortunately, the range of operative exposure
time was not provided in the paper.'® Level Ill

Inflammation plays a key role in the pathogenesis of dry eye disease.®®
Cataract surgery has been shown to increase inflammatory cytokines in
lacrimal tears.® Level Ib; Level 111

Topical anesthetics and preservative-containing eyedrops contribute to the
inflammatory reaction and dry eyes.””’* Level b

Studies show that there is a reduction of goblet cells after cataract
surgery.®” Level Ib

Studies show that cataract surgery can alter meibomian gland function
despite a lack of structural changes.® Level Il
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POSTOPERATIVE MANAGEMENT OF DRY
EYES

6.1 Artificial Tears

m The first-line treatment for dry eye symptoms after cataract and
refractive surgery is the use of artificial tears. Artificial tear preparations
containing various polymers such as cellulose derivatives, hyaluronic acid,
and polyvinyl alcohol have been effective in alleviating symptoms of dry
eyes after cataract surgery.

6.2 Preservative-free Artificial Tears
The most common complication of LASIK is dry eyes, and virtually all patients

develop some degree of dryness in the immediate postoperative period.

m Preservative-free artificial tears are recommended in the
postoperative management of dry eyes after LASIK/refractive surgery.

Fig. 7. Post LASIK dry eye with punctate epithelial Fig. 8. This is a 55-year-old Chinese woman who
erosions staining with fluorescein dye. had LASIK done 10 years ago in her right eye. After
The edge of the LASIK flap can be seen. the procedure, she was diagnosed with rheumatoid

arthritis and secondary Sjogren’s syndrome, and
LASIK was not done in the other eye.
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POSTOPERATIVE MANAGEMENT OF DRY EYES

“ The use of carboxymethylcellulose (CMC) artificial tears demonstrated
better early postoperative tear film stability than and less ocular surface
staining than hydroxypropyl methylcellulose (HPMC) artificial tears.”?
Grade A, Level Ib

n If MGD is present, lid hygiene, warm compress, nutritional
supplements, topical azithromycin, and oral doxycycline have been found
effective for post-LASIK patients.*’*7 Grade C, Level IV

6.3 Oral Antibiotics

m Tetracyclines and macrolides have anti-inflammatory properties and
are effective in the treatment of MGD and blepharitis cases that do not

respond to lid hygiene practices.

ﬂ Azithromycin is able to normalize the lipid profile and relieve

meibomian gland orifice plugging.”” Grade B, Level Ill

6.4 Punctal Plugs

ﬂ In aqueous deficiency dry
eye, post-LASIK punctal plug
treatment improved tear film
stability, symptoms and visual
acuity (Fig. 9).”° Grade B, Level IlI

“ Patients with punctal plugs

may benefit from adjunctive

topical cyclosporine A due to

prolonged retention of the Fig. 9. Permanent punctal plugs inserted into the
. . upper and lower puncta

medication on the ocular

surface.”” Grade A, Level Ib
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POSTOPERATIVE MANAGEMENT OF DRY EYES

6.5 Topical Autologous Serum

Topical autologous serum has been shown to reduce corneal epithelial
erosions and improve post-LASIK tear film stability more effectively than
artificial tears.”® Level Ib

6.6 Topical Cyclosporine A

B Topical cyclosporine A improved tear breakup time and Schirmer's test
score after cataract sugery.”” Grade B, Level lla

Cyclosporine A therapy not only reduced dry eye signs including ocular
surface staining but also improved visual quality such as visual acuity
and contrast sensitivity after multifocal intraocular lens implantation.®
Level llb

Topical cyclosporine A has been shown to improve tear secretion in
post-LASIK patients compared with artificial tears.*® Level Ib

Perioperative cyclosporine 0.05% treatment provided greater refractive
predictability 3 and 6 months after LASIK than artificial tears and was
effective for reducing the time needed for visual recovery after LASIK.3%8!
Level Ib; Level Il

After LASEK, topical cyclosporine A 0.05% can also improve ocular
discomfort and increase tear film breakup time during the early
postoperative period, especially in patients with preoperative dry eye.*
Level I

Clinical trials using topical cyclosporine A for dry eye disease show
improvements in dry eye indicators such as symptoms, corneal staining,
Schirmer’s test values,®® reduction in inflammatory cells® and markers®®
as well as an increase in the number of conjunctival goblet cells.?® Level Ib;
Level 111
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POSTOPERATIVE MANAGEMENT OF DRY EYES

6.7 Topical Steroids and Nonsteroidal Anti-Inflammatory
Evedrops

“ Topical steroids and nonsteroidal anti-inflammatory eyedrops are
common anti-inflammatory medications prescribed after cataract surgery.
They are usually tapered after 1 month. Long-term steroid use is not
recommended due to side effects such as elevated intraocular pressure.®’
With persistent dry eye symptoms, another short-term course (2—4 weeks)
is effective in relieving the symptoms.®” Grade A, Level Ib

Nonsteroidal anti-inflammatory eyedrops may cause corneal melting
especially in patients with severe ocular surface disease.®® Level IV

6.8 Eyelid Warming Therapy

n Eyelid warming treatment (warm towel, lid warming devices) is
effective in reducing dry eye symptoms. A particular lid warming device
was shown to improve postoperative symptoms Ocular Surface Disease
Index (OSDI), tear film stability (TBUT), and tear lipid layer thickness
(interferometry)®® in patients with persistent dry eyes for more than one
year after LASIK. Grade B, Level lll

6.9 Thermal Pulsation Therapy

Thermal pulsation therapy is effective in relieving obstructive
meibomian gland disease and restoring meibomian gland function.?® The
effects of a single treatment may last for up to 1 year.*° Level Ib; Level llb

If thermopulsation treatment is considered, it is prudent to first investigate
if there is likely to be marked benefit in view of the costly nature of the
thermopulsation. Such investigations can be in the form of meibography as
extensive dropout of meibomian glands may limit the expected benefit of
thermopulsation.

6.10 Lipid-Containing Emulsion Eyedrops

Eyedrops containing lipids such as phospholipids, triglycerides, and castor
oil are effective in patients with MGD.** Level Ib
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POSTOPERATIVE MANAGEMENT OF DRY EYES

6.11 Mucin Secretagogues

The use of mucin secretagogues showed statistically significant
improvement in objective markers of dry eye®’ and these effects are
superior to that of artificial tears.®® Level llb; Level Ib

Diquafosol 3% treatment led to an improvement in tear film stability
and subjective symptoms of dry eye after cataract surgery and the
diquafosol-treated group showed significantly superior tear film breakup
time, corneal fluorescein, and conjunctival staining compared to the
sodium hyaluronate-treated group.®**> Level Ib

Topical diquafosol 3% is effective in treating dry eye disease after
cataract surgery with improvement of visual function by decreasing
higher-order aberrations.® Level Ib

Topical diquafosol improves the subjective and objective symptoms of
persistent dry eye after LASIK.”” Level Il

Hyaluronate and diquafosol combination therapy is beneficial for early
stabilization of visual performance and improvement of subjective dry
eye symptoms in patients after LASIK.?® Level Ib

6.12 Therapeutic Agents under Research

Eye platelet rich plasma (E-PRP) has been shown to reduce punctate
epithelial erosion, increase tear film stability, and improve visual acuity
following surgery.?*1% Level Ib

Ophthalmic gels consisting of protein-free calf blood extract and
recombinant bovine basic fibroblast growth factor (r-bFGF) have shown
clinical efficacy in the treatment of LASIK-induced dry eye although the
long-term safety profile has not been reported.’1% Level Ib
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CONCLUSION [l

Dry eye disease after cataract and refractive surgery is common and may be
due to a combination of direct damage due to surgical factors, such as corneal
incisions and ocular surface manipulations, and indirect damage from the ensuing
inflammation. The dry eye symptoms are worst in the immediate postoperative
period and tend to recover over time (usually after a few months). A small
percentage of these patients continue to have persistent dry eyes and these tend
to have preoperative risk factors.

It is important to manage patients with the appropriate treatment for their dry
eye disease. It is also important to identify and treat susceptible patients prior to
surgery to achieve an optimal outcome.

APACRS Principles of Preferred Practice 23



REFERENCES

1. Salomao MQ, Ambrosio R, Jr., Wilson SE. Dry eye associated with laser in situ keratomileusis:
Mechanical microkeratome versus femtosecond laser. Journal of Cataract & Refractive Surgery.
2009;35(10):1756-1760.

2. McAlinden C, Moore JE. Retreatment of residual refractive errors with flap lift laser in situ
keratomileusis. European Journal of Ophthalmology. 2011;21(1):5-11.

3. Shoja MR, Besharati MR. Dry eye after LASIK for myopia: Incidence and risk factors. European
Journal of Ophthalmology. 2007;17(1):1-6.

4, De Paiva CS, Chen Z, Koch DD, et al. The incidence and risk factors for developing dry eye after
myopic LASIK. American Journal of Ophthalmology. 2006;141(3):438-445.

5. Hovanesian JA, Shah SS, Maloney RK. Symptoms of dry eye and recurrent erosion syndrome after
refractive surgery. Journal of Cataract & Refractive Surgery. 2001;27(4):577-584.

6. Savini G, Barboni P, Zanini M. The incidence and risk factors for developing dry eye after myopic
LASIK. American Journal of Ophthalmology. 2006;142(2):355-356; author reply 356.

7. Kasetsuwan N, Satitpitakul V, Changul T, Jariyakosol S. Incidence and pattern of dry eye after
cataract surgery. PLOS ONE. 2013;8(11):e78657.

8. Sutu C, Fukuoka H, Afshari NA. Mechanisms and management of dry eye in cataract surgery
patients. Current Opinion in Ophthalmology. 2016;27(1):24-30.

9. Han KE, Yoon SC, Ahn JM, et al. Evaluation of dry eye and meibomian gland dysfunction after
cataract surgery. American Journal of Ophthalmology. 2014;157(6):1144-1150.e1141.

10. Oh T, Jung Y, Chang D, Kim J, Kim H. Changes in the tear film and ocular surface after cataract
surgery. Japanese Journal of Ophthalmology. 2012;56(2):113-118.

11. Kim JS, Lee H, Choi S, Kim EK, Seo KY, Kim TI. Assessment of the tear film lipid layer thickness after
cataract surgery. Seminars in Ophthalmology. 2016:1-6.

12.  ParkY, Hwang HB, Kim HS. Observation of influence of cataract surgery on the ocular surface. PLOS
ONE. 2016;11(10):e0152460.

13.  YuY, Hua H, Wu M, et al. Evaluation of dry eye after femtosecond laser—assisted cataract surgery.
Journal of Cataract & Refractive Surgery. 2015;41(12):2614-2623.

14. Chao C, Golebiowski B, Stapleton F. The role of corneal innervation in LASIK-induced neuropathic
dry eye. The Ocular Surface. 2014;12(1):32-45.

15. Linna TU, Vesaluoma MH, Perez-Santonja JJ, Petroll WM, Alio JL, Tervo TM. Effect of myopic LASIK
on corneal sensitivity and morphology of subbasal nerves. Investigative Ophthalmology & Visual
Science. 2000;41(2):393-397.

16.  Erie JC, McLaren JW, Hodge DO, Bourne WM. Recovery of corneal subbasal nerve density after PRK
and LASIK. American Journal of Ophthalmology. 2005;140(6):1059-1064.

24 APACRS Principles of Preferred Practice



REFERENCES

17. Nagano T, Nakamura M, Nakata K, et al. Effects of substance P and IGF-1 in corneal epithelial
barrier function and wound healing in a rat model of neurotrophic keratopathy. Investigative
Ophthalmology & Visual Science. 2003;44(9):3810-3815.

18. Sanghi S, Kumar R, Lumsden A, et al. cDNA and genomic cloning of lacritin, a novel secretion
enhancing factor from the human lacrimal gland. Journal of Molecular Biology. 2001;310(1):127-139.

19. Battat L, Macri A, Dursun D, Pflugfelder SC. Effects of laser in situ keratomileusis on tear production,
clearance, and the ocular surface. Ophthalmology. 2001;108(7):1230-1235.

20. Lee JB, Ryu CH, Kim J, Kim EK, Kim HB. Comparison of tear secretion and tear film instability after
photorefractive keratectomy and laser in situ keratomileusis. Journal of Cataract & Refractive
Surgery. 2000;26(9):1326-1331.

21. Leonardi A, Tavolato M, Curnow SJ, Fregona IA, Violato D, Alio JL. Cytokine and chemokine levels in
tears and in corneal fibroblast cultures before and after excimer laser treatment. Journal of Cataract
& Refractive Surgery. 2009;35(2):240-247.

22.  Vesaluoma M, Teppo AM, Gronhagen-Riska C, Tervo T. Increased release of tumour necrosis
factor-alpha in human tear fluid after excimer laser induced corneal wound. The British Journal of
Ophthalmology. 1997;81(2):145-149.

23. Chao C, Golebiowski B, Zhao X, Chen S, Zhou S, Stapleton F. Long-term effects of LASIK on corneal
innervation and tear neuropeptides and the associations with dry eye. Journal of Refractive Surgery.
2016;32(8):518-524.

24, Rosenthal P, Baran |, Jacobs DS. Corneal pain without stain: is it real? The Ocular Surface.

2009;7(1):28-40.

25.  Di Pascuale MA, Liu TS, Trattler W, Tseng SC. Lipid tear deficiency in persistent dry eye after laser
in situ keratomileusis and treatment results of new eye-warming device. Journal of Cataract &
Refractive Surgery. 2005;31(9):1741-1749.

26.  Patel S, Perez-Santonja JJ, Alio JL, Murphy PJ. Corneal sensitivity and some properties of the tear
film after laser in situ keratomileusis. Journal of Refractive Surgery. 2001;17(1):17-24.

27. Rodriguez-Prats JL, Hamdi IM, Rodriguez AE, Galal A, Alio JL. Effect of suction ring application during
LASIK on goblet cell density. Journal of Refractive Surgery. 2007;23(6):559-562.

28. Szczesna DH, Kulas Z, Kasprzak HT, Stenevi U. Examination of tear film smoothness on corneae after
refractive surgeries using a noninvasive interferometric method. Journal of Biomedical Optics.
2009;14(6):064029.

29.  Fraunfelder FW. Corneal toxicity from topical ocular and systemic medications. Cornea.
2006;25(10):1133-1138.

30. Shibata Y, Tanaka Y, Tomita T, et al. Evaluation of corneal damage caused by iodine preparations
using human corneal epithelial cells. Japanese Journal of Ophthalmology. 2014;58(6):522-527.

31. Cho YK, Kim MS. Dry eye after cataract surgery and associated intraoperative risk factors. Korean
Journal of Ophthalmology : KJO. 2009;23(2):65-73.

APACRS Principles of Preferred Practice 25



REFERENCES

32. Moon H, Yoon JH, Hyun SH, Kim KH. Short-term influence of aspirating speculum use on dry eye
after cataract surgery: a prospective study. Cornea. 2014;33(4):373-375.

33.  Todal. LASIK and dry eye. Comprehensive Ophthalmology Update. 2007;8(2):79-85; discussion 87-79.

34. Rosenfeld SI. Evaluation and management of post-LASIK dry eye syndrome. International
Ophthalmology Clinics. 2010;50(3):191-199.

35. Toda |, Asano-Kato N, Hori-Komai Y, Tsubota K. Ocular surface treatment before laser in situ
keratomileusis in patients with severe dry eye. Journal of Refractive Surgery. 2004;20(3):270-275.

36. Raoof D, Pineda R. Dry eye after laser in-situ keratomileusis. Seminars in Ophthalmology.
2014;29(5-6):358-362.

37.  Albietz JM, McLennan SG, Lenton LM. Ocular surface management of photorefractive keratectomy
and laser in situ keratomileusis. Journal of Refractive Surgery. 2003;19(6):636-644.

38. Donnenfeld E, Pflugfelder SC. Topical ophthalmic cyclosporine: pharmacology and clinical uses.
Survey of Ophthalmology. 2009;54(3):321-338.

39. Salib GM, McDonald MB, Smolek M. Safety and efficacy of cyclosporine 0.05% drops versus
unpreserved artificial tears in dry-eye patients having laser in situ keratomileusis. Journal of
Cataract & Refractive Surgery. 2006;32(5):772-778.

40. Peral A, Alonso J, Garcia-Garcia C, Nino-Rueda C, Calvo Del Bosque P. Importance of lid hygiene
before ocular surgery: qualitative and quantitative analysis of eyelid and conjunctiva microbiota.
Eye & Contact Lens. 2016;42(6):366-370.

41.  Mathers WD. The incidence and risk factors for developing dry eye after myopic LASIK procedure.
American Journal of Ophthalmology. 2006;141(3):542.

42.  Albietz JM, Lenton LM, McLennan SG. Dry eye after LASIK: comparison of outcomes for Asian and
Caucasian eyes. Clinical & Experimental Optometry. 2005;88(2):89-96.

43. Michaeli A, Slomovic AR, Sakhichand K, Rootman DS. Effect of laser in situ keratomileusis on tear
secretion and corneal sensitivity. Journal of Refractive Surgery. Jul-Aug 2004;20(4):379-383.

44, Roszkowska AM, De Grazia L, Visalli M, et al. Contact lens wearing and chronic cigarette smoking
positively correlate with TGF-betal and VEGF tear levels and impaired corneal wound healing after
photorefractive keratectomy. Current Eye Research. 2013;38(3):335-341.

45.  Sriprasert |, Warren DW, Mircheff AK, Stanczyk FZ. Dry eye in postmenopausal women: a hormonal
disorder. Menopause. 2016;23(3):343-351.

46.  Bielory BP, O’Brien TP. Allergic complications with laser-assisted in-situ keratomileusis. Current
Opinion in Allergy and Clinical Immunology. 2011;11(5):483-491.

47. Leffler CT, Davenport B, Chan D. Frequency and seasonal variation of ophthalmology-related
internet searches. Canadian Journal of Ophthalmology/Journal canadien d’ophtalmologie.
2010;45(3):274-279.

26 APACRS Principles of Preferred Practice



REFERENCES

48.  Simpson RG, Moshirfar M, Edmonds JN, Christiansen SM, Behunin N. Laser in situ keratomileusis
in patients with collagen vascular disease: a review of the literature. Clinical Ophthalmology.
2012;6:1827-1837.

49.  Spadea L, Paroli MP. Laser refractive surgery in diabetic patients: a review of the literature. Clinical
Ophthalmology. 2012;6:1775-1783.

50. lJiangD, Xiao X, FuT, Mashaghi A, Liu Q, Hong J. Transient tear film dysfunction after cataract surgery
in diabetic patients. PLOS ONE. 2016;11(1):e0146752.

51.  Balaram M, Dana MR. Phacoemulsification in patients after allogeneic bone marrow transplantation.
Ophthalmology. 2001;108(9):1682-1687.

52.  Ghaffariyeh A, Chamacham T. Tricyclic antidepressants: potential therapeutic alternatives for
treatment of dry eye symptoms after LASIK. Journal of Refractive Surgery. 2008;24(8):770-771;
author reply 771-772.

53.  Celik L, Kaynak T, Ozerdem A, Kocak N, Kaynak S. Disappointment of patients on antidepressant
therapy after excimer laser treatment. Journal of Cataract & Refractive Surgery. 2006;32(10):
1775-1776.

54.  Afrooz PN, Gorantla VS. Blepharoplasty, laser in situ keratomileusis, and the corneal reflex arc.
Plastic and Reconstructive Surgery. 2008;121(4):1506-1507.

55.  Theophanous C, Jacobs DS, Hamrah P. Corneal neuralgia after LASIK. Optometry and Vision Science.
2015;92(9):e233-240.

56. Konomi K, Chen LL, Tarko RS, et al. Preoperative characteristics and a potential mechanism of
chronic dry eye after LASIK. Investigative Ophthalmology & Visual Science. 2008;49(1):168-174.

57. Sambursky R, O’Brien TP. MMP-9 and the perioperative management of LASIK surgery. Current
Opinion in Ophthalmology. 2011;22(4):294-303.

58. Hassan Z, Szalai E, Berta A, Modis L, Jr.,, Nemeth G. Assessment of tear osmolarity and other dry eye
parameters in post-LASIK eyes. Cornea. 2013;32(7):e142-145.

59.  Epitropoulos AT, Matossian C, Berdy GJ, Malhotra RP, Potvin R. Effect of tear osmolarity on
repeatability of keratometry for cataract surgery planning. Journal of Cataract & Refractive Surgery.
2015;41(8):1672-1677.

60. Denoyer A, Landman E, Trinh L, Faure JF, Auclin F, Baudouin C. Dry eye disease after refractive
surgery: comparative outcomes of small incision lenticule extraction versus LASIK. Ophthalmology.
2015;122(4):669-676.

61. Matsui H, Kumano Y, Zushi |, Yamada T, Matsui T, Nishida T. Corneal sensation after correction of
myopia by photorefractive keratectomy and laser in situ keratomileusis. Journal of Cataract &
Refractive Surgery. 2001;27(3):370-373.

62.  Mrukwa-Kominek E, Stala P, Gierek-Ciaciura S, Lange E. [Assessment of tears secretion after
refractive surgery]. Klinika Oczna. 2006;108(1-3):73-77.

APACRS Principles of Preferred Practice 27



REFERENCES

63. Kalyvianaki MI, Katsanevaki VJ, Kavroulaki DS, Kounis GA, Detorakis ET, Pallikaris IG. Comparison of
corneal sensitivity and tear function following Epi-LASIK or laser in situ keratomileusis for myopia.
American Journal of Ophthalmology. 2006;142(4):669-671.

64.  Mian SI, Shtein RM, Nelson A, Musch DC. Effect of hinge position on corneal sensation and dry eye
after laser in situ keratomileusis using a femtosecond laser. Journal of Cataract & Refractive Surgery.
2007;33(7):1190-1194.

65.  GolasL, Manche EE. Dry eye after laser in situ keratomileusis with femtosecond laser and mechanical
keratome. Journal of Cataract & Refractive Surgery. 2011;37(8):1476-1480.

66. Khanal S, Tomlinson A, Esakowitz L, et al. Changes in corneal sensitivity and tear physiology after
phacoemulsification. Ophthalmic and Physiological Optics. 2008;28(2):127-134.

67. Oh T, Jung Y, Chang D, Kim J, Kim H. Changes in the tear film and ocular surface after cataract
surgery. Japanese Journal of Ophthalmology. 2012;56(2):113-118.

68.  Wei Y, Asbell PA. The core mechanism of dry eye disease is inflammation. Eye & Contact Lens.
2014;40(4):248-256.

69.  Park YL, Hwang HB, Kim HS. Observation of influence of cataract surgery on the ocular surface.
PLOS ONE. 2016;11(10):e0152460

70. Baudouin C, Labbe A, Liang H, Pauly A, Brignole-Baudouin F. Preservatives in eyedrops: the good,
the bad and the ugly. Progress in Retinal and Eye Research. 2010;29(4):312-334.

71. Jee D, Park M, Lee HJ, Kim MS, Kim EC. Comparison of treatment with preservative-free versus
preserved sodium hyaluronate 0.1% and fluorometholone 0.1% eyedrops after cataract surgery
in patients with preexisting dry-eye syndrome. Journal of Cataract & Refractive Surgery.
2015;41(4):756-763.

72.  Lenton LM, Albietz JM. Effect of carmellose-based artificial tears on the ocular surface in eyes after
laser in situ keratomileusis. Journal of Refractive Surgery. 1999;15(2 Suppl):5227-231.

73.  Shtein RM. Post-LASIK dry eye. Expert Review of Ophthalmology. 2011;6(5):575-582.
74. Toda I. LASIK and the ocular surface. Cornea. 2008;27 Suppl 1:570-76.

75.  Foulks GN, Borchman D, Yappert M, Kim SH, McKay JW. Topical azithromycin therapy for meibomian
gland dysfunction: clinical response and lipid alterations. Cornea. 2010;29(7):781-788.

76.  Yung YH, Toda I, Sakai C, Yoshida A, Tsubota K. Punctal plugs for treatment of post-LASIK dry eye.
Japanese Journal of Ophthalmology. 2012;56(3):208-213.

77. Roberts CW, Carniglia PE, Brazzo BG. Comparison of topical cyclosporine, punctal occlusion, and a
combination for the treatment of dry eye. Cornea. 2007;26(7):805-809.

78.  Noda-Tsuruya T, Asano-Kato N, Toda I, Tsubota K. Autologous serum eye drops for dry eye after
LASIK. Journal of Refractive Surgery. 2006;22(1):61-66.

28 APACRS Principles of Preferred Practice



REFERENCES

79.  Chung YW, Oh TH, Chung SK. The effect of topical cyclosporine 0.05% on dry eye after cataract
surgery. Korean Journal of Ophthalmology : KJO. 2013;27(3):167-171.

80. Donnenfeld ED, Solomon R, Roberts CW, Wittpenn JR, McDonald MB, Perry HD. Cyclosporine 0.05%
to improve visual outcomes after multifocal intraocular lens implantation. Journal of Cataract &
Refractive Surgery. 2010;36(7):1095-1100.

81.  UrseaR, Purcell TL, Tan BU, et al. The effect of cyclosporine A (Restasis) on recovery of visual acuity
following LASIK. Journal of Refractive Surgery. 2008;24(5):473-476.

82. Lee HS JJ, Lee SH, Im SK, Yoon KC. Clinical effectiveness of topical cyclosporine A 0.05% after laser
epithelial keratomileusis. Cornea. 2013;32(7):150-155.

83.  Sall K SO, Mundorf TK, et al. Two multicenter, randomised studies of the efficacy and safety of
cyclosporine ophthalmic emulsion in moderate to severe dry eye disease. CsA Phase 3 Study Group.
Ophthalmology. 2000;107:631-639.

84.  Kunert KS, Tisdale AS, Stern ME, Smith JA, Gipson IK. Analysis of topical cyclosporine treatment of
patients with dry eye syndrome: effect on conjunctival lymphocytes. Archives of Ophthalmology.
2000;118(11):1489-1496.

85.  Turner K, Pflugfelder SC, Ji Z, Feuer WJ, Stern M, Reis BL. Interleukin-6 levels in the conjunctival
epithelium of patients with dry eye disease treated with cyclosporine ophthalmic emulsion. Cornea.
2000;19(4):492-496.

86. Demiryay E YV, Celin EN et al. . Effects of topical cyclosporine A plus artificial tears versus artificial
tears treatment on conjunctivial goblet cell density in dysfunctional tear syndrome. Eye & Contact
Lens. 2011;37:312-315.

87. Pflugfelder SC, Maskin SL, Anderson B, et al. A randomised, double-masked, placebo-controlled,
multi-center comparison of loteprednol etabonate ophthalmic suspension, 0.5%, and placebo for
treatment of keratoconjunctivitis sicca in patients with delayed tear clearance. American Journal of
Ophthalmology. 2004;138:444-457.

88.  Khalifa YM, Mifflin MD. Keratitis and corneal melt with ketorolac tromethamine after conductive
keratoplasty. Cornea. 2011;30(4):477-478.

89. Finis D, Hayajneh J, Konig C, Borrelli M, Schrader S, Geerling G. Evaluation of an automated
thermodynamic treatment (LipiFlow(R)) system for meibomian gland dysfunction: a prospective,
randomized, observer-masked trial. The Ocular Surface. 2014;12(2):146-154.

90.  Greiner JV. Long-term (12-month) improvement in meibomian gland function and reduced dry
eye symptoms with a single thermal pulsation treatment. Clinical & Experimental Ophthalmology.
2013;41(6):524-530.

91.  Goto E, Shimazaki J, Monden Y, et al. Low-concentration homogenized castor oil eye drops for
noninflamed obstructive meibomian gland dysfunction. Ophthalmology. 2002;109(11):2030-2035.

APACRS Principles of Preferred Practice 29



REFERENCES

92. Koh S, Ikeda C, Takai Y, Watanabe H, Maeda N, Nishida K. Long-term results of treatment with
diquafosol ophthalmic solution for aqueous-deficient dry eye. Japanese Journal of Ophthalmology.
2013;57(5):440-446.

93.  Takamura E, Tsubota K, Watanabe H, Ohashi Y. Diquafosol Ophthalmic Solution Phase 3 Study G. A
randomised, double-masked comparison study of diquafosol versus sodium hyaluronate ophthalmic
solutions in dry eye patients. The British Journal of Ophthalmology. 2012;96(10):1310-1315.

94.  BaekJ, Doh SH, Chung SK. The Effect of Topical Diquafosol Tetrasodium 3% on Dry Eye After Cataract
Surgery. Current Eye Research. 2016;41(10):1281-1285.

95.  Park DH, ChungJK, Seo du R, Lee SJ. Clinical effects and safety of 3% diquafosol ophthalmic solution
for patients with dry eye after cataract surgery: A randomized controlled trial. American Journal
of Ophthalmology. 2016;163:122-131 e122.

96. Inoue Y, Ochi S. Effects of 3% diquafosol sodium ophthalmic solution on higher-order aberrations in
patients diagnosed with dry eye after cataract surgery. Clinical Ophthalmology. 2017;11:87-93.

97. Mori Y, Nejima R, Masuda A, et al. Effect of diquafosol tetrasodium eye drop for persistent dry eye
after laser in situ keratomileusis. Cornea. 2014;33(7):659-662.

98. Todal, Ide T, Fukumoto T, Ichihashi Y, Tsubota K. Combination therapy with diquafosol tetrasodium
and sodium hyaluronate in patients with dry eye after laser in situ keratomileusis. American Journal
of Ophthalmology. 2014;157(3):616-622 e611.

99. Javaloy J, Alio JL, Rodriguez AE, Vega A, Munoz G. Effect of platelet-rich plasmain nerve regeneration
after LASIK. Journal of Refractive Surgery. 2013;29(3):213-219.

100. Alio JL, Pastor S, Ruiz-Colecha J, Rodriguez A, Artola A. Treatment of ocular surface syndrome after
LASIK with autologous platelet-rich plasma. Journal of Refractive Surgery. 2007;23(6):617-619.

101. Niu LLZX, Ding L, Li K, Le QH, Zhu WQ. The effects of protein-free calf blood extract for recovery of
corneal nerve after LASEK and LASIK. [Zhonghua yan ke za zhi] Chinese Journal of Ophthalmology.
2011;47(6):539-545.

102. HuangYF, Wang LQ, Du GP, Zhang YH, Ge M. The effect of recombinant bovine basic fibroblast growth
factor on the LASIK-induced neurotrophic epitheliopathy and the recovery of corneal sensation after
LASIK. [Zhonghua yan ke za zhi] Chinese Journal of Ophthalmology. 2011;47(1):22-26.

30 APACRS Principles of Preferred Practice



EDITORIAL TEAM

Adj. Assoc. Prof. Lim Li Assoc. Prof. Louis Tong Prof. Kyung Chul Yoon
Singapore Singapore South Korea
Chief Editor Co-Editor Contributing Editor

Panel of Reviewers

Prof. Graham Barrett Dr. Chan Wing Kwong Prof. Hungwon Tchah Dr. Johan Hutuaruk
Australia Singapore South Korea Indonesia
Editorial Support
Project Director: Ms Kathy Chen Designers: Ms Alicia Long
Copy Editor: Mr Chiles Samaniego Mr Javian Teh
Chinese Translator:  Associate Professor Zhou Qi Editorial Assistants: ~ Ms Huang Weitian

Ms Pamela Tan

APACRS Principles of Preferred Practice 31



32 APACRS Principles of Preferred Practice



ACKNOWLEDGEMENT

The APACRS Principles of Preferred Practice for the Management
of the Ocular Surface in Cataract and Refractive Surgery was
made possible with an unrestricted education grant from Santen
Pharmaceutical.

As a specialty company dedicated to the ophthalmic field, Santen carries out research,
development, sales and marketing of pharmaceuticals.

Santen is expanding operations in Japan, U.S., EMEA and Asia, and sells products in
over 50 countries. As a leading company in the field of ophthalmology, Santen aims
to contribute to society by supplying valuable products and services to satisfy unmet
medical needs.

PR T W AP

We think carefully about what is essential, decide clearly what
we should do, and act quickly.

By focusing on ophthalmology, Santen develops unique scientific knowledge and
organizational capabilities that contribute to the well-being of patients, their loved ones
and consequently to society.

SANTEN PHARMACEUTICAL ASIA PTE. LTD. SANTEN PHARMACEUTICAL CO., LTD.



SIA-PACIFIC ASSOCIATION OF CATARACT & REFRACTIVE SURGEONS

Annual Meetings
1987 ~ 2017

@e/eﬁ'atz‘(g 3 Q)wrw o/ werwﬁp n
ataract (9) %ﬁactz’ve szgy@
n téé c%rz’a-g’acz’/z?c


http://www.apacrs.org/
mailto:apacrs@apacrs.org

	MANAGEMENT OF THE OCULAR SURFACE IN CATARACT
	FOREWORD
	EDITORS
	CONTENTS
	INTRODUCTION
	LEVELS OF EVIDENCE AND GRADES OF RECOMMENDATION
	BACKGROUND
	PREOPERATIVE ASSESSMENT AND MANAGEMENT
	SURGICAL CONSIDERATIONS
	POSTOPERATIVE MANAGEMENT OF DRY EYE
	CONCLUSION
	REFERENCES
	EDITORIAL TEAM
	ACKNOWLEDGEMENT

