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Purpose: To evaluate the current United States Food and Drug Administration (FDA)
recommendations regarding laser in situ keratomileusis (LASIK) surgery in patients with collagen
vascular diseases (CVD) and assess whether these patients make appropriate candidates for laser
vision correction, and offer treatment recommendations based on identified clinical data.
Methods: A literature search was conducted using PubMed, Medline, and Ovid to identify
all existing studies of LASIK in patients with collagen vascular diseases. The search was
conducted without date limitations. Keywords used for the search included MeSH terms:
laser in situ keratomileusis, LASIK, refractive surgery, ocular surgery, and cataract surgery
connected by “and” with the following MeSH and natural-language terms: collagen vascular
disease, rheumatic disease, systemic disease, rheumatoid arthritis, systemic lupus erythematosus,
Sjogren’s syndrome, seronegative spondyloarthropathy, HLA B27, ankylosing spondylitis,
reactive arthritis, psoriatic arthritis. The abstracts for all studies meeting initial search criteria
were reviewed; relevant studies were included. No prospective studies were found; however,
four retrospective case studies were identified that examined LASIK surgery in patients with
CVD. Several case reports were also identified in similar fashion.

Results: The FDA considers CVD a relative contraindication to LASIK surgery, due largely
to the ocular complications associated with disease in the CVD spectrum. However, recent
studies of LASIK in patients with CVD indicate LASIK may be safe for patients with very
well-controlled systemic disease, minimal ocular manifestations, and no clinical signs or history
of dry-eye symptoms.

Conclusion: LASIK surgery may be safe in patients with rheumatoid arthritis or systemic
lupus erythematosus and the seronegative spondyloarthropathies if stringent preoperative criteria
are met. Evidence suggests patients with Sjogren’s syndrome are not suitable candidates for
LASIK.

Keywords: refractive surgery, ocular surgery, rheumatoid arthritis, systemic lupus
erythematosus, Sjogren’s syndrome, seronegative spondyloarthropathies

Introduction

The United States Food and Drug Administration (FDA) initially approved
photorefractive keratectomy (PRK) for laser vision correction in the early 1990s.
At that time, the FDA established a list of ocular and systemic contraindications to
refractive surgery. Included among the systemic relative contraindications was the
subset of autoimmune inflammatory disorders known as collagen vascular diseases
(CVD). The major diseases in this group traditionally include rheumatoid arthritis (RA),
systemic lupus erythematosus (SLE), Sjogren’s syndrome (SS), and the seronegative
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spondyloarthropathies (SpA; ankylosing spondylitis, reactive
arthritis, and psoriatic arthritis). All of these diseases have
well-documented eye manifestations (Table 1).

When this recommendation was issued, there were
little data available on the safety and efficacy of refractive
surgery in patients with CVD, as laser vision correction was
a relatively new field at the time. Therefore, the FDA used
the known ocular complications of these conditions and
documented outcomes of nonlaser ocular surgery to justify
their recommendation.! They expressed a number of concerns,
including the possibilities that surgical intervention might
worsen ocular disease and ultimately result in compromised
refractive outcomes, and that the abnormal inflammatory
response in these patients could result in significant corneal
complications, including scarring, ulceration, and melting.>
When the FDA approved laser in situ keratomileusis (LASIK)
several years later, the same recommendations were applied.’
In 2002, the American Academy of Ophthalmology (AAO)
and the American Society of Cataract and Refractive
Surgeons both echoed the FDA’s recommendations with
respect to patients with CVD.!2

Recently, several studies have attempted to clarify
precisely which collagen vascular diseases, if any,
predispose the patient to a higher risk of complications

Table | Frequency and nature of ocular manifestations in collagen
vascular diseases

Disease Ocular Percent of patients
manifestations with ocular symptoms
Rheumatoid Keratoconjunctivitis 25%—30%
arthritis sicca
Scleritis 5%—10%
Episcleritis 5%—10%
Ulcerative/ 3%—5% overall

necrotizing keralilis 30%—70% in patients

with scleritis/episcleritis

Systemic lupus Keratoconjunctivitis 15%—-20%
erythematos sicca
Scleritis 19%-2%
Episcleritis 19%-2%
Keratitis Rare

Retinal vasculitis 2%—3% in well controlled
patients 28% in active or

aggressive disease

and adverse events, and whether some patients may be
acceptable candidates for LASIK. This review examines the
current FDA recommendations against LASIK surgery in
patients with CVD by reviewing the ocular complications of
CVD and examining the current literature on the outcomes of
LASIK and other ocular surgeries in this patient population;
based on these findings, we offer recommendations for the
refractive surgeon considering LASIK surgery in these
patients.

Ocular involvement in collagen
vascular disease

Sjogren’s syndrome

SS is an autoimmune inflammatory disease of the salivary and
lacrimal glands, manifested clinically as keratoconjunctivitis
sicca (KCS, or dry eye) (Figure 1) and xerostomia (dry
mouth). The diagnosis of SS is based on clinical signs and
symptoms (dry eye and dry mouth) and either a positive
salivary gland biopsy showing inflammatory changes or
positive anti-Ro or anti-La serum antibodies. There are two
forms of SS. Primary SS occurs in patients without comorbid
inflammatory or autoimmune conditions and is relatively
rare (incidence 3.9/100,000).* Secondary SS is diagnosed
when the symptoms of SS complicate other inflammatory
conditions, such as RA, SLE, and scleroderma. Secondary
SS is significantly more common than primary.’

The etiology of the KCS symptoms seen in SS is lacrimal
gland hypofunction and tissue destruction, and is thought
to be the result of two separate autoimmune processes.®’ In
healthy lacrimal glands, efferent neurons controlled by the
autonomic nervous system innervate the lacrimal glands and
fire on muscarinic (M,) receptors to stimulate tear secretion.®
In SS, autoantibodies to the M, receptor block signals from
the central nervous system to lacrimal glands, resulting in

Sjogren’s Keratoconjunctivitis 100%

syndrome sicca

Ankylosing Uveitis 30%-33%

spondylitis

Psoriatic Conjunctivitis 30%—65%

arthritis Uveitis 20%

Reactive Conjunctivitis 30%—65%

arthritis Uveitis 35%—40% Figure | keratoconjunctivitis sicca in a patient with primary Sjogren’s syndrome.
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hyposecretion of tears.” Concurrent destruction of lacrimal
gland tissue appears to be the result of CD4* T lymphocyte—
mediated release of granzyme A, perforin, and proinflam-
matory cytokines, which induce apoptosis in lacrimal gland
cells.'” The end result is both gland dysfunction and tissue
destruction.

Symptoms of KCS are the result of reduced tear production
and include dryness, discomfort, irritation, burning, foreign-
body sensation, and photophobia. Chronically dry corneal
epithelial tissue is rapidly devitalized and sloughs off
easily during blinking or eye rubbing, which can lead to
epithelial erosions and superficial punctate keratopathy.
These disruptions to corneal epithelial integrity predispose
the eye to bacterial keratitis and increase the risk for ocular
infections.!!

Rheumatoid arthritis
RA is a chronic, autoimmune disease affecting the small
joints of the peripheral skeleton that frequently involves
numerous nonarticular organ systems, including the eye.
It is the most common condition in the collagen vascular
spectrum, with an annual incidence of 40/100,000.'* Patients
with RA are classified into three categories based on the
number of joints affected, serum markers, and the presence
or extent of extra-articular symptoms (Table 2).

Twenty-five percent of RA patients have comorbid SS,
making KCS the most common eye complaint in RA patients. It
should be noted that for the purposes of categorizing RA disease
severity, comorbid SS is not considered an extra-articular
symptom, thus patients with secondary SS can still have mild
or moderate RA." Episcleritis and scleritis affect 5%—-10%
of RA patients, and the presence of either condition signifies
severe disease.'* Rheumatoid arthritis is the most common
cause of scleritis, and 33% of scleritis patients presenting to the
ophthalmology clinic have underlying RA.!>!¢ In patients with
RA-related scleritis or episcleritis, acute keratitis complicates
30%—-70% of cases. The keratitis associated with necrotizing
scleritis characteristically seen in RA patients is marked by an
inflammatory cell infiltrate that often results in corneal scarring,
ulceration, or melting (Figure 2).'4!¢

The pathophysiology of KCS in RA is identical to that
for SS, and it is likely RA shares a common immunologic
pathway with SS.'” The pathophysiology of the characteristic
scleritis seen in RA patients is believed to be due to immune-
complex deposition within the scleral vessels, causing
fibrinoid necrosis and thrombotic occlusion of blood vessels,
resulting in a significant inflammatory response in the sclera
and producing the characteristic pain and inflammation. '8

Table 2 Classification of rheumatoid arthritis

Classification of rheumatoid arthritis®
(Minimum diagnostic criteria = sinovitis and 6+ points)
I. Number of sites involved

2-10 large joints

|
1-3 small joints 2
4-10 small joints 3
Greater than 10 joints 5

2. Serology (CCP or RF)
Low positive values (above ULN) 2

High positive values (3 times ULN) 3
3. Acute phase inflammatory markers
ESR or CRP and above ULN |
4. Symptom duration
At least 6 weeks |
Disease classification
Mild disease
Diagnostic criteria (above) satisfied
Less than 6 joints involved
No evidence of joint erosion on radiograph
No extraarticular disease
Moderate disease
6-20 affected joints
No extraarticular symptoms
Some combination of features below
CRP/ESR elevation
Positive RF and/or anti-CCP antibodies
Mild joint erosion on radiograph
Severe disease
20+ joints affected
Elevation of CRP/ESR
One or more of the following:
Extraarticular symptoms
High titers of RF/anti-CCP
Anemia of chronic disease or hypoalbuminemia
Significant joint deformities on physical exam
Radiographs showing bony erosions

Note: 2010 ACR/EULAR criteria available at: http://www.rheumatology.org/
practice/clinical/classification/ra/ra_2010.asp.

Abbreviations: CCP, anti-cyclic citrullinated protein antibodies; RF, rheumatoid
factor; ULN, upper limit of normal; CRP, C-reactive protein; ESR, erythrocyte
sedimentation rate; ACR, American College of Rheumatology; EULAR, European
League Against Rheumatism.

Systemic lupus erythematosus

SLE is an inflammatory autoimmune disease affecting
multiple organ systems. Incidence varies according to race
and sex; African—American females have the highest reported
incidence at 406/100,000, but overall incidence is much
lower, at 1-25/100,000." There is a wide variety of ocular
complications associated with SLE. Approximately 25% of
SLE patients have comorbid secondary SS, making KCS the
most common eye complaint in lupus patients.?*** Patients
with discoid SLE are prone to develop persistent lower-eyelid
lesions, a risk factor for eye infection.?? Lupus retinitis occurs
in 10% of patients, manifesting as cotton-wool spots, hard
exudates, and intraretinal hemorrhages.?*?* Persistent ocular
complications or retinitis are markers for aggressive or poorly
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Figure 2 Peripheral ulcerative keratitis in a patient with rheumatoid arthritis.

controlled disease; 29% of hospitalized SLE patients have
retinal manifestations compared to only 3% of SLE patients
in ambulatory settings.>>2°

The pathophysiology of SLE is attributed to a deranged
immune system and the production of several different
autoantibodies.* The cross-reaction between autoantibodies
and their antigens produces immune complexes, which
develop in the microvasculature and activate the complement
system, leading to global inflammation and tissue destruction.
The immune complexes themselves deposit in basement
membranes throughout the body (eye, kidney, skin, among
others), where they disrupt the integrity of the membrane.
Immune-complex deposition has been confirmed in blood
vessels and basement membranes of the cornea.’' The
corneal complications of SLE are likely the result of immune
complex—mediated disruption of basement membrane
tissue, compounded by the proinflammatory effects of a
chronically activated complement system. This is further
compounded in patients with comorbid secondary SS.*?

Seronegative spondyloarthropathies

SpA is a group of inflammatory autoimmune diseases
that commonly affect the spine and peripheral joints, and
are all associated with human leukocyte antigen (HLA)
B27 and negative rheumatoid factor (RF). This group of
diseases traditionally includes psoriatic arthritis, ankylosing
spondylitis, and reactive arthritis (formerly Reiter’s
syndrome). Incidence of reported symptomatic disease is
low, approximately 1-10/100,000 for each disease, though
it appears that between 8% and 10% of individuals are
positive for the HLA-B27 allele and are unaware of their
carrier status.*33¢ The primary ocular complications of these
conditions are acute anterior uveitis, iritis, and conjunctivitis.
Anterior uveitis presents with acute onset of eye redness and
pain, intense photophobia, blepharospasm, and myosis.*

Complications from uveitis include band keratopathy,
posterior synechiae, and cataracts. Overall, 30%—40% of
patients with SpA will experience an acute attack of anterior
uveitis at some point during the disease course. Notably,
the risk of recurrent uveitis is fairly low, with some studies
reporting a recurrence rate as low as 2.6%.3>373¢ Unlike the
previous collagen vascular conditions, comorbid SS is rare
in these patients.

The pathophysiology of the ocular complications
associated with SpA is complex and poorly understood.
What is known is that activated T lymphocytes reactive to
autoantigens in the eye infiltrate the ocular tissue and release
proinflammatory mediators.*

Ocular surgery in collagen vascular

disease

Two retrospective studies of reasonable size have reported
minimal complications in RA patients after cataract extraction.
In a retrospective study of cataract surgery in RA patients,
Matsuo et al reported complications in four of 33 eyes (12%)
after cataract surgery. They also found roughly half of the
patients experienced extended postoperative inflammation and
elevated serum RF, but this was not associated with any visual
complications and resolved by 6 months postoperatively.*
Jones and Maguire reported three complications in 86 eyes
(3.5%) of RA patients following cataract surgery. The three
patients all developed diffuse superficial punctate keratopathy,
which resolved without permanent sequelae. All three patients
had a documented history of KCS.*! Fox et al reported good
outcomes and no complications in a series of 16 patients with
uveitis secondary to ankylosing spondylitis who underwent
cataract extraction.*?

There are several reports of postsurgical corneal ulcer-
ations in CVD patients, although in all cases patients had
either significant KCS symptoms or active systemic disease.
Maffett et al published a case series of eight patients with
RA or SLE, wherein six developed corneal ulcerations after
cataract surgery. All six patients had comorbid second-
ary SS.* A case of severe corneal melting after PRK in a
patient with an active lupus flare was reported by Sieler and
Wollensak.* Shannon et al described corneal melting after
Descemet’s stripping endothelial keratoplasty in two patients
with previously undiagnosed primary SS. In both cases, the
surgeon observed significant dry eye intraoperatively. While
neither patient had previously been diagnosed with SS or dry
eye, a thorough postoperative history and review of systems
revealed each patient had suffered from chronic dry mouth
and dry eye for years.* Ou and Manche also described a
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case of sterile corneal melting in a patient with undiagnosed
SS, this time occurring after conductive keratoplasty. This
patient also had a history of KCS symptoms, but had never
been evaluated for SS.*¢ Other reported complications in these
patients include a case of peripheral ulcerative keratitis after
trabeculectomy in a patient with RA and a history of KCS,
and one case report of necrotizing scleritis, also in an RA
patient with secondary SS.#748

LASIK surgery in collagen vascular

disease

For years, the only data supporting or refuting the FDA and
AAO recommendations regarding LASIK in patients with
CVD were a small assortment of case reports. Recently,
several larger, retrospective studies have examined post-
LASIK complications and refractive outcomes in these
patients. These studies have started to reveal a better
understanding of the outcomes and risks of laser vision
correction in this patient population.

In the first study to examine LASIK outcomes in CVD
patients, Ali6 et al described good refractive outcomes
and a very low rate of complications. This retrospective,
observational clinical study of 44 eyes with “rheumatic
diseases” represented a broad selection of diseases in the
CVD spectrum: nine eyes with RA, five eyes with SLE, six
eyes with ankylosing spondylitis, and eight with psoriatic
arthritis were included. The preoperative selection criteria
were stringent. Acceptable candidates had no evidence of
any active ocular pathology or inflammation and a confirmed
6-month ocular symptom—free period prior to surgery.
Patients were required to have stable systemic disease, as
confirmed by a rheumatologist, with no history of symptom
flare within 6 months. Patients on multidrug regimens for
disease control were excluded. Finally, the patients needed
to exhibit normal tear function on exam, confirmed by a
normal tear breakup time (TBUT) test, and a history negative
for secondary SS or KCS. Postoperative refractive outcomes
were good, with over 90% of the patients demonstrating
an uncorrected visual acuity (UCVA) of 20/25 or better at
6 months postoperatively. At the time of last follow-up, no
eyes had experienced abnormal scarring, interface reactions,
epithelial ingrowth, diffuse lamellar keratitis, corneal
ulceration, or melting. Four eyes developed symptomatic
dry eye requiring lubricating drops that had not resolved by
6 months postoperatively.*’

After Alio demonstrated good outcomes in this patient
population, Cobo-Soriano et al were able to replicate the
outcomes in an even larger group of patients. The inclusion

criteria were identical to that of Ali6. The study included
31 SLE eyes, 29 RA eyes, and two eyes from patients with
ankylosing spondylitis. Refractive outcomes were compa-
rable to those seen by Alio. No serious complications were
reported; however, mild or moderate superficial punctate
keratopathy was seen in 15% of patients. All cases resolved
within 6 months. There were no clinically significant cases
of postoperative dry eye.!

A retrospective case series by Smith and Maloney,
with similar inclusion criteria to the studies by Alié and
Cobo-Soriano, reported good refractive outcomes and no
postoperative complications. This study examined 49 eyes
of patients with a wide variety of autoimmune diseases;
of these, 19 eyes were from patients with a type of CVD
(SLE = 13, RA =11, SpA = 10, SS = 2). There were no
reports of corneal thinning or melting, persistent epithelial
defects, keratopathy, scleral thinning, or scleritis in any of
the 49 eyes, and the overall complication rate was 0% (95%
confidence interval, 0%—11.5%).?

A retrospective case-control study by Moshirfar et al
looked specifically at patients with positive HLA-B27 status
to determine if they experienced a higher incidence of uveitis
after LASIK than patients with the HLA-B27 mutation that
did not have surgery. The study followed 46 eyes from
HLA-B27 positive patients, all of whom were uveitis-free
for at least 1 year before the study. From this population,
20 eyes received LASIK surgery, and 26 eyes, representing
the control population, did not. Patients who received
LASIK were extensively evaluated and preoperatively
cleared for surgery by a rheumatologist, uveitis specialist,
or both. In the LASIK group, 14 of 20 eyes experienced a
total of 20 episodes of postoperative uveitis, an incidence
of 0.200 per eye-year. The HLA-B27—positive eyes that
did not have surgery experienced a similar incidence of
uveitis when compared to the LASIK group; 22 of 26 eyes
experienced a total of 32 episodes per eye, an incidence of
0.246 per eye-year. The odds of developing uveitis after
LASIK versus that of developing uveitis without LASIK was
not statistically significant (odds ratio, 0.42; 95% confidence
interval, 0.13—1.39). Further, the post-LASIK episodes of
uveitis occurred a mean of 13 months (range 8—18 months)
after surgery, and no eye experienced uveitis in the initial
30 days after surgery. The researchers hypothesized that this
finding indicated surgery was not the precipitating factor in
these patients’ uveitis flares.*

Several case reports describe poor results after LASIK
in patients with CVD. Li and Li reported twelve cases of
sterile corneal melting after LASIK; of these, five cases
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occurred in patients with CVD (SLE = 2, primary SS = 2,
RA = 1). The preoperative condition of these patients was
not disclosed, so the extent of systemic and ocular disease
at the time of surgery is unknown. The researchers believed
that the corneal melting occurred secondary to poorly
managed postoperative epithelial ingrowth. This makes the
study difficult to interpret, as it is impossible to determine
the underlying etiology for the corneal melting.>! As Smith
and Maloney suggest, perhaps what is to be learned from
this study is that epithelial ingrowth should be aggressively
managed if it occurs in patients with CVD.?

Lahners et al presented a case of peripheral keratitis
after LASIK in an RA patient whose eye showed evidence
of recent inflammation.” Liang et al reported two cases
of severe dry eye after LASIK in patients with previously
well-controlled SS.** Finally, Diaz-Valle reported a case of
delayed onset of diffuse lamellar keratitis in a patient with
ankylosing spondylitis 3 years post-LASIK.>

Recommendations

Rheumatoid arthritis

The four retrospective studies noted above included 49 eyes
of patients with RA, and did not report significant adverse
refractive outcomes or complications compromising visual
acuity in these eyes. Additionally, patients with RA generally
have good outcomes following other kinds of eye surgery.
Although peripheral keratitis, corneal ulcerations, and
necrotizing scleritis have all been reported as postoperative
complications in RA patients after eye surgery, these reports
all involved a patient with a significant history of dry eye,
secondary SS, recent ocular inflammation, or active systemic
disease. Further, many RA patients do not experience any
ocular complications as a result of their condition. In the 30%
that do, the most common etiology is comorbid SS. While
scleritis and episcleritis are also common complications,
they occur far less frequently, and occur only in patients
with severe disease. Considering the evidence on ocular and
LASIK surgery in these patients, and knowing the ocular
complications associated with the disease, we conclude
LASIK surgery is safe in RA patients with mild disease and
no history of dry eye or secondary SS.

Preoperative evaluation

The preoperative assessment is critical to rule out
unacceptable surgical candidates. The first step is to assess
and categorize the primary disease as mild, moderate,
or severe (Table 2). Current disease activity can then
be assessed using the criteria outlined in Table 3.535¢

Table 3 Preoperative RA rheumatology evaluation

Patient and physician assessment of symptoms
History
Disease history
Onset
Progression
Severity
Joint symptoms
Morning stiffness?
Degree of joint pain?
Limitations on activities?
Severity of fatigue?
Extraarticular symptoms
Fever?
Weight loss?
Eye pain?
Medications
Physical exam
Joint appearance
Redness?
Swelling?
Pain?
Number of joints involved?
Visible deformities?
Assess skin for rheumatic nodules
Assess lungs for signs of pleural disease
Labs
Acute phase reactants (CRP, ESR)
Hemoglobin
Serum albumin
Anti-cyclic citrullinated antibody titers
Platelet counts
Imaging of affected joints
Joint space narrowing
Bony erosions
Inflammation

Abbreviations: CRP, C-reactive protein; ESR, erythrocyte sedimentation rate;
RA, rheumatoid arthritis.

Patients with findings consistent with moderate or severe
disease should immediately be excluded from consideration.
We recommend patients also have a document history of a
negative SS workup (Table 4). We recommend the patient’s
rheumatologist conduct the entire rheumatic evaluation. We
further recommend that the patient have at least 6 months
without any disease flare.

The patient’s drug regimen should then be assessed.
Patients on long-term multidrug regimens tend to have poor
disease control and frequent flares, and should be excluded.
Patients who are on low or moderate doses of methotrexate
may still be considered for surgery if they meet all other
inclusion criteria. Patients on methotrexate should continue
their medication at the normal dose during the periopera-
tive period. Evidence from general and orthopedic surgery
patients indicates patients on methotrexate who continue
their medication throughout the perioperative period
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Table 4 Sjogren’s syndrome work-up

Ocular signs

Sensation of sand or gravel in the eyes?

Daily, persistent, troublesome dry eyes for more than 3 months?
Use eye drops more than 3 times daily?

Ocular tests

Schimner’s test without anesthesia =5 mm in 5 min

Rose bengal score =4 according to van Bijsterveld’s scoring
Oral signs

Daily feeling of dry mouth for more than 3 months?
Recurrent or persistently swollen salivary glands as an adult?
Frequently drink liquids to aid in swallowing dry food?

Oral tests

Unstimulated whole salivary flow =1.5 mlin 15 min

Parotid sialography shows diffuse sialectasis

Salivary scintigraphy shows delayed uptake of tracer

Salivary scintigraphy shows reduced concentration of tracer
Serology

Presence of either anti-Ro or anti-La antibodies

Notes: A category is considered positive when there is least one finding in the category.
Sjogren’s is diagnosed when there are positive findings in ocular signs, symptoms, and
oral symptoms with either positive biopsy or evidence of antibodies on serology.

experience significantly fewer postoperative infections and
complications than patients who suspend use.”

The final step in preoperative assessment is a thorough eye
history and physical exam, as outlined in Table 5. History and
physical findings that exclude a patient from consideration
include any history of ocular involvement, secondary SS,
an abnormal Schirmer or TBUT test, or slit-lamp evidence
of dry eye, such as filaments or erosions. Postoperatively,
patients should receive regularly scheduled follow-up for a
minimum of 6 months.

Systemic lupus erythematosus
The studies above included 49 eyes of SLE patients, and
reported results similar to the RA patients; most achieved

Table 5 Pre-LASIK eye evaluation for patients with collagen
vascular disease

Normal external structures

No lid involvement or lesions

Normal tear function
Evaluate tear film on slit lamp exam
Normal Schirmer test
Normal tear break up time test

Intact cornea with no epithelial defects
Check for filaments, erosive keratopathy

No signs of inflammation or uveitis

No evidence of retinopathy
Check for vascular abnormalities, microaneurysms, hemorrhage
No cotton wool spots or hard exudates
Fluorescein angiography for subtle lesions

good refractive outcomes without significant complications.
While there are a few reports of significant postoperative
corneal complications in SLE patients after cataract surgery,
these patients all had either a documented history of active
disease flare at the time of surgery or secondary SS. We
therefore suggest patients with well-controlled SLE and no
evidence of ocular complications or comorbid SS are suitable
LASIK candidates if they can satisfy stringent preoperative
selection criteria.

Preoperative evaluation

The patient’s rheumatologist should evaluate disease activity
as outlined in Table 6. Signs of lupus flares include systemic
symptoms such as fever, fatigue, malaise, and characteristic
skin-exam findings such as malar rash, photosensitive rash, or
discoid lesions. Serologic evaluation is critical, as SLE flares

Table 6 Preoperative evaluation of SLE flare symptoms

Preoperative evaluation of SLE flare
Systemic
Weight loss
Fatigue
Fever
Integument
Oral/nasal ulcers
Malar rash
Photosensitive rash
Alopecia
Erythematous maculopapular rash
Discoid lesions
Neurological
Seizure
Cranial nerve palsy
Lupus headache
Stroke/transient ischemic attack
Cardiovascular
Raynaud’s
Carditis
Musculoskeletal
Joint pain/synovitis/arthritis
Myositis
Laboratory
Complement levels and split products
Antiphospholipid antibodies
Serum IgG anti-dsDNA
Acute phase reactants: CRP/ESR
CBC
Anemia
Thrombocytopenia
Leukopenia
Urine analysis
Proteinuria
Hematuria
Casts

Abbreviations: CBC, complete blood count; CRP, C-reactive protein; ESR, erythocyte
sedimentation rate; SLE, systemic lupus erythematosus.
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are often preceded by a rise in serum immunoglobulin anti-ds-
DNA titers, a fall in serum complement levels, and an eleva-
tion of complement split products.®®% Increased erythrocyte
sedimentation rate and serum C-reactive protein concentra-
tions are also reliable serologic indicators of disease activity,
and seem to be particularly sensitive for eye and pulmonary
involvement, and should therefore be evaluated as part of the
preoperative evaluation.® Suitable surgical candidates should
be SLE symptom—free for at least 6 months, with no evidence
of flare on physical exam and serology within normal limits.
As with RA, we also recommend documented evidence of
a negative SS workup (Table 4). The patient’s medication
regimen should be assessed using the same criteria applied
to RA patients. Patients with multiple-drug regimens or on
chronic corticosteroids should be excluded.

A complete eye history and exam should be performed
using the same preoperative eye evaluation that applied to
RA patients (Table 5). History and physical findings that
exclude a patient from consideration include any history of
eye involvement, such as lupus retinopathy, comorbid SS,
an abnormal Schirmer or TBUT test, or evidence of dry eye
on slit-lamp exam. Postoperatively, patients should receive
regularly scheduled follow-up for a minimum of 6 months.

Seronegative spondyloarthropathies

The literature includes a total of 24 eyes of patients with
documented SpA who received LASIK surgery. All of these
eyes did well postoperatively, with unremarkable refractive
outcomes and no reported complications. While Moshirfar
et al reported a significant incidence of postoperative uveitis
in their group of HLA-B27—positive patients, they found the
incidence was no higher than the control population. Further,
such a significant time period between surgery and uveitis
flare (mean 13 months) made it unlikely that LASIK was the
precipitating factor.® These patients have also demonstrated
good outcomes in the limited studies on other types of eye
surgery. Further, the ocular manifestations of SpA are more
acute and self-limiting than the complications associated
with the other collagen vascular diseases. Many patients
only experience one episode of uveitis, reflected by the low
recurrence rate. We suggest that patients with SpA can safely
receive LASIK surgery if they meet the preoperative selection
criteria recommended below.

Preoperative evaluation

Patients should undergo a full rheumatology evaluation to
determine the state of the disease. The rheumatic evaluation
of SpA consists of an assessment of the patient’s current

symptoms, physical exam, laboratory testing, and imaging
(Table 7). The patient’s medication regimen should be
evaluated according to that recommended for patients
with RA and SLE. A full eye history and exam should be
conducted (Table 5). Any patient with a history of recurrent
uveitis should be excluded. We suggest that patients with a
history of isolated uveitis may be considered for surgery,
but we recommend the use of the same inclusion criteria
applied by Moshirfar et al. Patients with a prior episode
of uveitis should only be considered for LASIK after one
full year has passed since their uveitis, and they should
be evaluated and cleared by a uveitis specialist prior to
surgery.”® Because comorbid SS is rare, a negative SS
workup is not indicated in these patients unless they
complain of suspicious symptoms, or signs of dry eye are
present on exam.

Sjogren’s syndrome

Patients with primary SS were poorly represented in the stud-
ies of LASIK in patients with CVD. This is likely because
the strict inclusion criteria mandated normal tear function and
no history of clinically significant dry eye, thus excluding
almost every patient with either primary or secondary SS.
Further, every reported case of moderate or severe post-
operative complications after cataract surgery in CVD
patients occurred in a patient with primary or secondary SS.
Therefore, at this time we recommend against LASIK surgery
in patients with SS, although more investigation into this
issue is warranted.

Table 7 Preoperative evaluation of spondyloarthropathy

Physician and patient assessment of symptoms
History
Lower back pain
Peripheral arthritis

Usually LE; knees and ankles
Enthesitis

Swelling at the achilles tendon
Dactylitis
Inflammatory eye disease
Physical exam
Full musculoskeletal exam
Skin changes, rashes, lesions
Laboratory testing

Acute phase reactants: CRP/ESR
Radiography
Joint space narrowing
Corrosive changes
Bone growth
Sacroiliitis

Abbreviations: LE, lower extremity; CRP, C-reactive protein; ESR, erythrocyte
sedimentation rate.
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Limitations

The most significant limitation of this review is the overall
lack of data available on this topic. There are no randomized,
prospective studies that have examined this topic, and only
four retrospective case studies. The sample size reflected
in these four studies is small (n < 200) and the individual
conditions within the CVD spectrum all have an even smaller
sample size (n < 50). These sample sizes are not large enough
to alter existing clinical guidelines. There are also significant
flaws and bias associated with any type of retrospective case
series, including accuracy of the medical records, selection
bias, and lack of a control population, which is a flaw of many
of the studies used in this review. Further, these retrospective
studies all included slightly different subsets of diseases, one
included “rheumatic” diseases, one focused on “autoimmune
conditions,” and a third was focused on “systemic illness.”
None was entirely specific to the four diseases considered
in this review. While there was consistency in the patient-
inclusion criteria for all these studies, they all measured
slightly different clinical outcomes, which makes interpreta-
tion of the data challenging. We recommend that additional
investigation is needed on this topic to clarify precisely
which patients make safe candidates for LASIK. Until that
data is available, the recommendations provided are based
on the reported outcomes from the existing studies on this
topic, outcomes from other types of ocular surgery, and an
understanding of the underlying ocular pathology associated
with each condition.

Conclusion

Patients with CVD who desire LASIK surgery for elective
vision correction represent a challenging treatment dilemma.
Currently, the FDA and AAO consider CVD a relative
contraindication to LASIK surgery, due to concerns that
the comorbid ocular conditions may lead to poor refractive
outcomes and significant postoperative complications.
A review of the existing clinical data on this topic reveals
that some patients with CVD may be suitable candidates for
LASIK surgery, so long as their systemic disease is mild and
they do not have a history of ocular complications. Based on
these data, we propose that patients with RA, SLE, or SpA
can achieve successful outcomes from LASIK surgery as
long as the patient meets the stringent assessment criteria
detailed above; however, we recommend against LASIK in
any patient with symptomatic dry eye due to either primary
or secondary SS due to an increased risk for postoperative
complications. Further, we strongly encourage further
investigation into this topic to better characterize the risks

of LASIK in these patients and further clarify appropriate
selection criteria.
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