
LEARNING METHOD AND MEDIUM
This educational activity consists of a case discussion and study
questions. The participant should, in order, read the learning objectives
contained at the beginning of this case discussion, read the case
discussion, answer all questions in the post test, and complete the Activity
Evaluation/Credit request form. To receive credit for this activity, please
visit http://www.tinyurl.com/EyeOnCataract-1 and follow the instructions
provided on the post test and Activity Evaluation/Credit request form. This
educational activity should take a maximum of 0.75 hour to complete.

CONTENT SOURCE
This continuing medical education (CME) activity captures content 
from an expert roundtable discussion held in San Diego, California, 
on April 16, 2015.

ACTIVITY DESCRIPTION
Cataract surgery is the most commonly performed surgery among adults in
the united States, and the number of patients undergoing this procedure is
continuing to increase. For patients who are identified as candidates for
cataract surgery, optimization of the ocular surface is critical for obtaining
optimal patient outcomes. There are a host of new tools that can help
cataract surgeons with their preoperative evaluations. Among these 
are several tests that are useful adjuncts for diagnosing dry eye/
meibomian gland dysfunction. The purpose of this activity is to update
ophthalmologists on recent advances in the care of patients with cataracts.

TARGET AUDIENCE
This activity is intended for ophthalmologists.

LEARNING OBJECTIVES
upon completion of this activity, participants will be better able to:
• Manage preoperative ocular surface conditions with potential to

affect surgical outcomes in patients with cataracts  
• Describe the benefits of new diagnostic technologies for dry eye

disease that might improve cataract surgery outcomes
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Cataract Case of the Month CME Series

CHALLENGING CASES MADE ROUTINE

EYE ON CATARACT™

A Patient With Mixed Aqueous
Deficiency/Evaporative Dry Eye DiseaseThis Month’s Case

Visit http://www.tinyurl.com/EyeOnCataract-1 for online testing and instant CME certificate.



A 62-year-old white female
presents with complaints of
decreased vision, visual
fluctuation, glare, and
foreign body sensation. 

Her medical history includes rheumatoid
arthritis, xerostomia, epistaxis, recurrent
bronchitis, and a history of pancreatitis. 

Slit-lamp examination reveals inspissated
secretions in the meibomian glands and
waxy meibum on expression (Figure 1).
There is moderate fluorescein staining of
the central cornea (Figure 2), lissamine
green staining of the inferior and central
ocular surface, and a 1+ nuclear sclerotic
cataract. 

Tear osmolarity is 334 mOsms/L OD and
318 mOsms/L OS. Keratometry (K)
readings on topography are 44.75/46.25 D
@ 45° OD and 44.50/46.00 D @ 135° OS. 
A blood sample is obtained to screen for
Sjögren syndrome and is positive for
antinuclear antibody (ANA), rheumatoid
factor (RF), salivary protein 1 (SP-1),
carbonic anhydrase 6 (CA6), and parotid
secretory protein (PSP; it is negative for
Sjögren-specific antibody A (SSA) and
Sjögren-specific antibody B (SSB).

The patient is started on treatment for
meibomian gland dysfunction (MGD)/
aqueous deficiency dry eye disease,
including oral doxycycline, oral omega-3
supplementation, lid hygiene, topical
cyclosporine, nonpreserved artificial
tears, and loteprednol etabonate gel.
Topography is repeated 5 weeks later and
K readings are now 44.50/45.25 D @ 32°
OD and 44.75/45.50 @ 120° OS. 

OVERVIEWDry eye disease is extremely common in thecataract surgery population and is important todetect and manage preoperatively because ithas the potential to affect the accuracy of thekeratometry readings used for intraocular lenspower calculations and the visual outcomeafter surgery. In the Prospective HealthAssessment of Cataract Patients’ Ocular Surface(PHACO) study, which evaluated 136 patientspresenting for cataract surgery at 9 centersacross the United States, tear break-up time(TBUT) of ≤5 seconds was present inapproximately two-thirds of patients,approximately three-fourths of eyes werepositive for fluorescein corneal staining, andhalf showed central corneal staining, whileapproximately 1 in 5 patients had an abnormalresult of ≤5 mm on Schirmer testing withanesthesia.1 Less than one-fourth of patients in

the study, however, had ever been diagnosedwith dry eye. The patient in this case presented withsymptoms that are associated with dry eyedisease—decreased vision, visual fluctuation,foreign body sensation. Other commonsymptoms include stinging, burning, itching,dryness, and eye fatigue.1 Not all patients withdry eye disease, however, spontaneously report such symptoms or even relate certainsymptoms to dry eye, resulting in a poorcorrelation between the severity of signs andsymptoms. For example, some patients withsevere dry eye may be hypesthetic and so havefew subjective complaints, whereas patientswho are earlier in the disease process mayhave more subjective issues because ofenhanced sensitivity of the ocular surface.Thus, patients with significant complaints mayappear to have only mild disease on objectivetesting while those with more advanceddisease may actually be asymptomatic.Clinicians clearly need to be proactive inconducting a proper diagnostic examination.
DRY EYE DIAGNOSIS Several new technologies have emerged aspoint-of-care tests to improve the accuracy ofthe diagnosis of dry eye disease.2 Opinions vary,however, regarding their role in clinical practice.Both aqueous deficiency and evaporative dryeye disease lead to a more concentrated tearfilm (hyperosmolarity) that places stress on the corneal epithelium and conjunctiva. On thebasis of a study by Lemp and colleagues andaccording to the device manufacturer, tear filmosmolarity testing performed using a 50-nLsample is considered diagnostic for dry eyedisease if the result is >308 mOsms/L in eithereye, or if there is an intereye difference of >8 mOsms/L.3,4 Tear film hyperosmolarity is a defining feature of dry eye disease andconsidered a core mechanism leading to ocularsurface inflammation (International Dry EyeWorkShop [DEWS] definition andclassification), yet such testing remainsunderutilized as a diagnostic tool. 
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Figure 1. Expression of the meibomian glands produces a
bolus of waxy meibum.

Figure 2. Moderate, consolidated central corneal staining
with fluorescein is noted in this patient.
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Nevertheless, because tear film osmolarity hasbeen shown to correlate better with dry eyeseverity than do other commonly usedmeasures, including the Schirmer test, vital dyestaining, TBUT, and the Ocular Surface DiseaseIndex,5 and because the testing is very quick,easy to administer, patient friendly, cost-effective, and well-tolerated, tear filmosmolarity is a useful tool for determining dryeye severity as well as for monitoring theeffectiveness of therapy.Immunoassay of matrix metalloproteinase-9(MMP-9) in a tear sample is another in-officetest for diagnosing dry eye. MMP-9 is a markerof inflammation that is elevated in the tears ofpatients with dry eye6; the assay is consideredpositive when the concentration of MMP-9 is≥40 ng/mL.7 However, a negative result doesnot necessarily rule out dry eye disease, and the test result may be falsely negative if the sampling technique was inadequate.Furthermore, a positive result is notnecessarily specific for dry eye disease becauseMMP-9 may also be elevated in individuals withrecurrent corneal erosions or post-LASIKcomplications such as epithelial ingrowth,corneal ulceration, conjunctivochalasis,inflammation, and other tissue damage.8There is evidence that the level of tear MMP-9activity correlates with severity of varioussigns and symptoms of dry eye.9 but the in-office test is only weakly quantitative becauseit does not provide an exact measurement ofMMP-9 concentration. Rather, the test isinterpreted as positive if a red line appears onthe applicator used to collect the tear sample;and, the intensity of the red color increaseswith increasing MMP-9 concentration. For thatreason, MMP-9 measurement is not ideallysuited for following response to therapy. In addition, sample acquisition can beuncomfortable for patients with dry eyedisease or blepharospasm.Another instrument developed as an adjunctfor diagnosing dry eye disease quantitates the thickness of the tear lipid layer usinginterferometry. In addition, it reports blink rateand allows identification of incomplete blinks.In its latest iteration, the device generatesimages of the meibomian glands using high-resolution infrared meibography (qualitativeassessment of meibomian gland architectureand atrophy). There is, however, a lack ofevidence demonstrating that tear filmevaporation varies depending on the thicknessof the lipid layer, and there is no normative

database to use for interpreting blink rate data. The ability of this system to identify anincomplete blink seems to have clinical utility,particularly as an instructional tool for patientsin that it enables the clinician to demonstratethe problem when it exists and helpsencourage adherence to recommendations to“think blink”. A diagnostic kit for Sjögren syndrome  is nowavailable for in-office use. Blood is drawneither by venipuncture or by finger prick andapplied onto a collection card. But someclinicians have found it challenging to acquire a sufficient blood sample using a finger prickand, rather than drawing blood by venipuncture,are giving patients a requisition for testing tobe done at an outside laboratory. The test maybe useful for earlier diagnosis of Sjögrensyndrome because it measures the traditionalautoantibodies that are diagnostic for thesyndrome (SSA, SSB, ANA, and RF) plus 3 novelautoantibodies (SP-1, CA6, and PSP) that occurearlier in the course of the disease.10,11 Earlierdiagnosis of Sjögren syndrome is important forallowing affected patients to receive timelyreferral for rheumatologic care and initiation of treatment that can limit disease progressionand permanent tissue damage [see Sidebar:
Sjögren Syndrome].  
TREATMENT OF 
DRY EYE DISEASEFor patients who are identified as candidatesfor cataract surgery because of visuallysignificant lens opacification, optimization ofthe ocular surface is critical for obtainingreliable preoperative keratometry reading, foroptimizing postoperative healing, and formaximizing postoperative vision. Dry eyedisease should, therefore, be diagnosed andtreated prior to surgery in order to allowdetermination of how much the reduced visionis due to the ocular surface irregularity vs thecataract itself.Meibomian gland dysfunction is the mostcommon cause of dry eye disease,12 but the majority of patients probably have acombination of MGD and aqueous deficiencydisease. Therefore, treatment should addressboth etiologies.Artificial tears are a cornerstone in themanagement of all dry eye disease, and lid hygiene to relieve meibomian glandobstruction using heat and mechanicalmassage is a mainstay for treating MGD.13

Sjögren syndrome is a multisystem
autoimmune disorder that can lead to
significant morbidity and even mortality. 
It ranks as one of the most common
autoimmune diseases,1 and yet the
diagnosis is often overlooked. Left
untreated, patients with Sjögren syndrome
are at risk for developing a number of
serious sequelae, including vision loss,
joint destruction, pulmonary fibrosis,
interstitial nephritis, vasculitis, and
lymphoma, among other complications.
Considering that dry eye is often one of the
earliest signs of Sjögren syndrome,2

ophthalmologists should maintain a high
index of suspicion for the condition
because they have the opportunity to
establish a timely diagnosis.  

Key symptoms include recalcitrant joint
pain, swelling and stiffness, dyspnea, dry
cough, moderate to severe keratitis
sicca, xerostomia, swollen salivary
glands, excessive gingivitis and dental
caries, skin rashes and dry skin, vaginal
dryness, and profound fatigue. The
manifestations are best addressed by
multidisciplinary ophthalmologic,
rheumatologic, and dental specialty care.

A high index of suspicion of Sjögren
syndrome should be maintained for any
patient with significant ocular surface
disease, particularly women aged older
than 40 years with dry mouth and other
findings. Testing ordered proactively 
to confirm the diagnosis will enable
appropriate treatment and tailoring of
further studies.
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Patients need to be educated, however, in theproper technique for lid hygiene becauseefficacy depends on applying sufficient heat fora sufficient duration. A washcloth wrung outafter being soaked in hot water will not retainheat for a long enough period of time to beeffective and also risks microbialcontamination. A useful low-tech andinexpensive strategy employs a clean sockfilled with uncooked rice that is heated in themicrowave for 30 seconds. Also, a variety of eyemasks and goggles developed specifically foreyelid warming is commercially available.Either of these techniques—using homemadeor purchased products—should be applied fora minimum of 10 to 15 minutes, once a day. There also are devices for in-office lidtreatments that deliver heat alone or thermalpulsation therapy. Preliminary evidencesuggests that intense pulsed light therapy inconjunction with meibomian gland expressionmay be useful for treating dry eye diseaseassociated with MGD.14Oral doxycycline can be beneficial formanagement of MGD because it has anti-inflammatory properties and inhibits lipaseactivity and MMPs.13 There are no guidelines ondosing, although subantimicrobial doses arelikely sufficient and might be better toleratedthan the higher doses used to treat infection. The Eye on Cataract faculty consider a daily doseof doxycycline in the range of 20 to 100 mg/dreasonable for treating patients with MGD,perhaps taking into account body weight whenchoosing a specific dose for an individual patient.Topical azithromycin also can be used off-labelfor treatment of MGD.13Oral omega fatty acids also have anti-inflammatory activity and may improve thequality of meibum secretions.13 There isevidence from randomized, double-blind/double-masked controlled trials showingimprovements in the signs and symptoms ofdry eye/MGD in patients treated with certainnutritional supplements containing omega-3and/or omega-6 fatty acids.15-18The numerous omega fatty acid supplementsavailable commercially can create confusion forconsumers. Patients should be advised to lookfor mercury-free products. A daily dose of up to4000 mg may be recommended, depending onpatient tolerance and disease severity. According to the severity of disease and thespecific diagnosis, topical anti-inflammatory

treatment with a corticosteroid andcyclosporine A also may be indicated.19-21
DECIDING IF A PATIENT 
IS READY FOR SURGERYOnce told they need cataract surgery, somepatients are eager for the procedure to bescheduled as soon as possible. Always counselcataract patients with dry eye disease aboutthe importance of first optimizing the ocularsurface, explaining that the duration oftreatment needed in order to obtain reliablekeratometry readings is variable because itdepends on the etiology of the problem, itsseverity, the aggressiveness of the intervention,and patient compliance with treatment. Thus,ocular surface rehabilitation may requireanywhere from 1 to 6 months, encompassing 1to 4 extra office visits before final biometry canbe obtained.Tear film instability and punctate keratopathy arethe 2 most common ocular surface findings thatcause fluctuating and unpredictable topographyand keratometry data. Tear film instability ismost often related to dry eye whereas there aremany possible causes for punctate keratopathy.Anecdotally, when aggressive treatment isinitiated with a topical corticosteroid andcyclosporine, punctate keratopathy may improvefaster than tear film instability, and tear filmosmolarity may also decrease. Regardless of the initial findings, documentingstability with 2 consecutive keratometryreadings is helpful for determining that apatient is ready for surgery.
SUMMARYDry eye disease is a common occurrence in the cataract surgery population and isunderdiagnosed. Meibomian gland dysfunctionis the most common cause of dry eye, but its etiology can be multifactorial, and it isespecially critical to make the diagnosis ofSjögren syndrome when it exists. Cataractsurgeons must be proactive in identifying dry eye in cataract surgery patients and in optimizing the ocular surface prior toundertaking cataract extraction. New tools to help with diagnosis and new therapeuticinterventions for disease management areemerging. Further, it is encumbent onophthalmologists to make certain that patientswith dry eye understand that they have achronic disease that will necessitate continuedtreatment, even after their cataract surgery. 
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