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Abstract

Current rigid gas permeable lens wearers were refit into the thirty day continuous wear Menicon Z gas
permeable lens. The purpose of the study was to evaluate how the subjects transitioned to the new
Menicon Z lenses and the thirty day wearing schedule. Subjects were monitored for two months for an
ocular health changes by assessing visual acuity, performing biomicroscopy and lens fit evaluation, and
corneal topography.
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Abstract: Current rigid gas permeable lenswearerswererefit into thethirty day
continuouswear Menicon Z gas permegblelens. The purpose of the study wasto

eval uate how the subjectstransitioned to the new Menicon Z lensesand thethirty day
wearing schedule. Subjectswere monitored for two monthsfor an ocular health changes
by ng visua acuity, performing biomicroscopy and lens fit evaluation, and corned
topography.



Acknowledgements

Wewould liketo thank Consice and Carl Moorefar thar support of our sudy by
providing uswith the Menicon Z lensesfor our subjects. Thank you to Jennifer Smythe,
Peter Bergenske, and Patridk Caroline for their guidanceand support of our project. To
our subjects thank you for being an integral part of aur research!



Refitting Successful Daily Wear GP Patientsinto Thirty-Day ContinuousWear
GPs: A Case Series. By David Bauer, Danelle Eider, Jennifer Smythe, OD, M S,
FAAO, Peter Bergenske, OD, M S, FAAO, Patrick J. Caroline, COT, FAAO

I ntroduction

Although contact lenses are consdered a viable aternativeto spectaclesfor many, they
requirea lot of maintenanceand increasethe risk of anterior segment complicationsin
wearers. For years, contact lens manufacturersand eye care practitionershave been
yearning to make contact lenswear and care more opportune. The smple answer would
be increased wear-time without intensified risk for associated complications. Not only
would thisoffer convenienceto patients, but it dso providesan attractive alternativeto
refractive surgery. Extended-wear with traditional hydrogel and gas permeable lenses
seemed like a viable answer, but years of previous experience has shown that the
decreeejezd oxygenavailableto the corneawith these modalitiescan lead to many adverse
events.™

Theinfiltrationof hyper-Dk materiasinto the contact lens marketplace hasallowed the
practice of continuouswesar to emerge. Theidea of wearing alensfor thirty consecutive
dayswith very minimal increased risk over daily wear isvery appealingto most wearers.
Not only is lesshandling and care enticing, continually correctedvisoninal
circumstancesis aso very appedling. Silicone hydrogelshave revolutionized the soft
contact lensindustry, but their commonplaceleft gas permeable (GP) wearerslonging for
the same convenience.

On July 16,2002, the FDA approved Menicon Z (tisilfocon A) lenses for 30-day
continuouswear in the United States. The gas permeable lens materia isa combination
of siloxanylstyreneand fluoro-methacrylate. It offersaDk of 189 using the Fatt
polarographic method.'? Thisconvertsto aDk/L value of 125 with a 0.13 rrmcenter
thicknessin the Menicon Z Thin design. Historically, highlsuper-Dk gas permeable
lenses had lowered mechanical strength. The addition of styreneto the mix in Menicon Z
bringsincreased rigidity. Thispermitsfor athinner lens designwithout the threat of
flexureand breskage. The Menicon Z design isaspheric, which eliminates spherical
aberrationand providessuperb visual acuity. It isaso surface-treated to increase
wettability and decreaselipid uptake. Currently, Menicon Z isthe only gas permesable
material that is FDA approved for continuouswear. The lensisavailablein powers
ranging from —20 D to +12 and many different designsincluding bitoricsand
multifocals.?

M ethods

Our study was designed to examinethe ease with which successful daily wear GP
patientscould be transitionedinto the continuouswear modality with the Menicon Z
material. We recruited ten successful DW patientsthat fit the criteriarecommended for
extended/continuous wear. All recruits needed to be free of lid disease, corneda
infectionsand dystrophies, keratoconus, history of penetrating corneal surgery, diabetes,



and pregnancy. Tear film on subjectswas examined to make sure it was suitablefor a
continuous wear schedule. A good tear layer that is free of excesslipidsand debrisis
essential in continuouswear sincethe lensesare cleaned on alessfiequent basis. Thedry
ocular environment during eep can intensify any preexisting tear film chalenges. The
presence of significant corneal staining prior to the start of continuous wear isalso
contraindicated.'** Eligible candidatescould not currently be wearing lenseson an
overnight or extended wear basis and were requiredto have had a comprehensiveeye
exam within the immediate 12 months preceding the commencement of their initia study
vidt and fitting into the Menicon Z lens.

At theinitia vigt, final digibility was confirmed and a diagnosticfitting, according to
the manufacturer'sfitting guide with referenceto the present parameters, was conducted.
Theidedl fit for a continuouswear lensiswell centered with minimal apical clearance
that offersawide periphera tear reservoir. Thisallowsthe lensto move freely with blink
and gaze excursions, ensuring proper tear exchange under thelens.'* The easiest way to
achievethisrelationshipis with alid-attached, alignment fit. An exceptional fit ismore
essential to continuous wear successand we set thisidea asour goa with each of our
subjects.*

An entrance questionnaire examining current satisfactionin DW and motivation for CW
and/or refractive surgery was also completed. Subjects were then given informationon
the Menicon Z material and continuouswear modality to help them understand the
possible risks associated with being a part of the study, including a list of potential
adverse events. The patientswere required to review the information in office and were
then given an opportunity to ask questions about the process. Thefinal step was signing
aninformed consent. Patientsreturned for a dispensevisit astheir lensesarrived. All
lenseswere dispensed with the Lobob Optimum care system, aswell as care instructions.
The patientswere then followed on a one-day, one-week, one-month, and two-month
schedule. Subjectswere instructedto report al adverseevents immediately and schedule
emergency ViSts as necessary.

At each follow-up visit, fit, visual acuity, ocular hedlth, ocular topography and patient
perceptionwere evaluated. Extended/continuous wear with gas permeablelensesis
traditionally associated with fewer complicationsthan an equivalent oxygen transmissible
hydrogel lens. Complicationsare more predictableand very similar to those encountered
with DW of GPs, but they occur at an accelerated rate and mandate a closer follow-up
program Specific complicationsto watch for with continuous wear include signs of
hypoxia (striae, folds, and microcysts), lid complications(papillary hypertrophy and
induced ptosis), conjunctival and corneal staining (particularly limbal desiccation/ 3 and
9o'clock staining), adherence, inflammation (vascularized limbal keratitis), and
infection/ulcers.! Our biggest concernswiththe CW modality were adherence and
accelerated 3 and 9 staining. The CCLRU grading scale was used to monitor any onset
and progressionof these complicationsat each visit.



At the compl etion of the two-month follow-up period, patients were asked to subjectively
compare, comfort, vison, and overall satisfactionwith CW of the Menicon Z material to
their prior DW lenses.

The following case reportsdetail our coursein refitting ten, successful daily wear GP
patientsinto thirty day CW of Menicon Z lenses. They includethetribulations
encountered along the way and the processes attemptedto manage them.

Case Reports
Subject 1

S.C., isa 38 yo white mae optometrist who started wearing PMMA lensesin 1980. In
1986, he wasrefit into RGP lenses.

Onthe initid fitting visit, S.C.’s ocular and medical health was unremarkable except for
seasond allergies. His habitua GP lensesfit well and had the following parameters:
OD: 811951-825
OS: 8.1/9.5/-8.75

Biomicroscopy revealed 1+ conjunctival rednessand 1t 3 & 9 staining. All other
findings were unremarkable.

S.C. wasempiricaly fit with the 8.1 base curve, 9.6 diameter Menicon Z Aspheric lens
OU. The prescriptionin the lens was modified dightly due to over-refraction of his
current lenses and the patient's desireto have lessminusprescribedin hislenses. S.C.
was awarethat his current lenses contained more minusthan hisrefractive error required
and felt that by removing this excess minus he may note increased comfort with extended
near work. The following powerswereordered: -7.75 OD/-8.25 OS.

On dispense, lensesfit well with minimal apical clearanceand lid attachment similar to
his habitua RGPs. Visionthru the lenseswas20/20+ OU. S.C. did noticeadight
blurring immediately after blinking. The blurring subsided after the lenses settled. We
had him wear the lenses only during waking hours until we could see himfor the 1-day
vigt after overnight wear.

After the first night of overnight wear, SC.'s vision was 20/15+, unchanged from his
habitua lenses. Biomicroscopy was unremarkableexcept for the 3 & 9 staining
previoudly noted. The lensfit wasideal, with no change from the dispensevisit. No
lens adherence was noted.

S.C.’s first impresson was positive. He commented that he did not notice he had the
lensesin hiseyes. Theonly complaint wasacuity in low lighting conditionssuffered.
We decided to have the patient wear the lensesfor a full week and then re-evaluatethe
decreased acuity at that time.



The 1-week visit showed 20/15+ acuity thru the lenses. Thefit was unchanged from the
dispense visit aswere the biomicroscopy findings. No lens adherence was noted.

Because S.C was continual ly noticing decreased acuity with dim illumination, we

decided to order adightly larger lensto incorporatea bigger optical zone. A 9.8mm lens
was ordered with al other parametersstaying the same. At dispense of the second lenses,
S.C. dtill exhibited the 3 & 9 staining that was present at hisinitial visit. Comfort was
still excellent, and in fact, he again noted he was unableto tell he had the lenses on.

The second pair of lenseswas dispensed two weeks after hisinitial lenses were
dispensed. The fit was acceptable, though dight apical clearance was noted.
Biornicroscopy was again unchanged fromthe firgt vist. We had S.C. wear them during
waking hoursover the next 3 days until Monday when he could be eval uated the morning
after deeping inthem for thefirst night. Again, at thisvisit, no adherence was noted and
we decided to follow-up in one month.

At the 1-month vigit, S.C. once again commented on how comfortable the lenseswere.
The acuity issue had been dightly resolved with some lingering glare a night. He
attributed it to possibly being dightly under-minused. Hedid successfully wear themthe
entire month.

All biomicroscopy findingswere excellent. The 3 & 9 staining seen previously was not
noted inthe left eye but till at 1+ inthe right. Hedid exhibit 2+ conjunctival redness
and 1+ limbal rednessthat he saysis normal for him during the spring. Thefit was not
changed from before, being acceptablebut dightly steep.

At thefind 2-monthvisit, very little had changed from the initial visit. Biomicroscopy
revealed the same findingsas the 1-month visit, with the addition of 1+ 3 & 9 stainingin
the left eye. S.C once again commented on the comfort of the lenses.

We followed up on each of the patientsone month after their final visit. S.C. did say he
still wearsthe Menicon lensesovernight afew nightsinarow. Hedid mentionthat if he
desirescrisp evening vision, he wears his habitual lensesasthey give better night vision.

Subject 2

Our second subject, J.S., isa 33 yo white female optometry student who has been
wearing RGP lensesfor 17 years. Shedternatesbetweentwo different lenses. CAD and
Thinsight. Parameters: +6.00D OU; Base curve 8.10 OD/ 8.06 OS; OAD 9.5mm. She
notes satisfactory visionand comfort with both sets of lenses. Shedid mention protein
buildup has been a problemfor her.

Initial biomicroscopy exam did show dight front surface depositson her right lensand
mild front surface depositson her left lens. There wastrace conjunctival and limbal
rednessOU, possibly 1+ intheleft eye. Shealso had 2+ 3 & 9 staining OU.



We diagnosticdlyfit JS. witha8.15 base curve and a 9.6 diameter lensin the right eye
and achieved an acceptablefit. Theleft eyewasfit withan 8.10 lensafter severa
attempts, which also was judged acceptable. Over-refractionled usto afinal lens
prescription of +5.75D OU. We ordered Menicon Z Thin lensesfor this patient.

On her dispense visit, the vision, fit and corneal health was unchanged from the fitting
visit. Trace corneal neovascularization was observed (<1.0 mm).

The new Menicon Z Thin lensesexhibited an ideal lendcornedl fitting relationshipon the
right eye, however moderate apical clearancewas noted on the left eye. Becausethe
ideal fit was not obtained on the first fitting, we ordered a8.15 BC with +6.00 with
anticipationof achieving the ideal lend corneal fitting relationship. We had the patient
wear the new pair of lenseson adaily wear basisfor 1 week to help settle her into the
new materia. The patient was concerned that the new lenses weren't as comfortableas
her old lenses, but she said shewould givethematry. After thefirst night of deeping in
the lenses, the patient still was not happy with their overall comfort. Shewas d<o afraid
of developing dellen, which she hashad inthe past. A mutual decisionwas madeto
release her from the study and resume traditional daily wear with her habitual lenses.

Subject 3

Our third subject, V.S, isa45 yo white female who has been a contact lenswearer since
shewas10yearsold. Shewasinitially placed in PMMA lenses with optimism of
controlling her myopia. Her current HDS lenses afford her good vision and comfort with
the only complaintsbeing drynesstowardsthe end of the day and halos around lights
when driving at night. The other issue she reported isthat her right lens had atendency
to fall out when she sneezes.

Her current lensesare HDS lenses with the following parameters:
OD: 7.40/9.10/-6.25
OS: 7.40/9.10/-5.75

We diagnostically fit V.S. with the Menicon Z Alphal lensesin the following
parameters:

OD 7.45/9.6/-6.75

OS 7.40/9.6/-7.00

Biornicroscopy during the initial exam yielded trace conjunctival redness, trace3 & 9
staining intheright eye, 1+ 3 & 9 staining inthe left eye, and 2+ SPK inferior to the
central corneainthe left eye. Her habitual lenseswere lid-attached and had aflat fitting
alignment with the corneashowing dlight apica touch.

At the dispensevigt, vison, fit, and corneal health was unchanged with the addition of
trace limbal redness. The new lenses had good movement and an acceptable corneal
fitting relationship. Visual acuity was assessed to be 20115 in both eyes. We had V.S.



leave with the new lenses and she was to deep in them that night and return the next
morning.

V.S. came back early the next morning for her 1-day visit. Shesaid vision was excellent
and she experienced fewer haloswhiledriving. She dso commented on how comfortable
the lenseswere.

Biomicroscopy revealed an concerning find. The left lensfit was unchanged from the
dispense visit and was moving well onthe cornea. However, the right lens was adhered
to the superior nasal cornea. We questioned V.S, about the comfort of the lensand eyein
general, to which shecommented it was"very comfortable™.

Adherencewith extended-wear GP lensesis of mgjor concernfor practitioners. As
mentioned with V.S, discomfort is usually not noted by the patient, leading themto fedl
their lensesare fitting well. 1n severe casesof adherence, symptoms may include dlight
VA decrease, aswell as spectacleblur and conjunctiva injection- ' Signsinclude a
nonmoving lens with trapped mucus and debris behind the lens, corneal indentation,
central punctatestaining, peripheral arcuate staining, and corneal distortion. Most of
these signsdisappear within 2 hours of theonset of lens movement, however, patients
should beexamined as early as possible after awakening to detect them."" Studiesshow
rates of adherence with extended wear contact lensesto range from 10-48%.° Adherence
can cause serious corneal complicationsincluding corneal distortion, dellen formation,
and corneal ulceration. To correct adherence, many steps can betaken. Reducing lens
diameter, fitting with minimal apical clearance, and the use of wider and flatter periphera
curves canall help minimizethe complicationof adherence. |f adherence continuesto be
aproblem, daily wear of the materia may bethe best aternativefor the patient. To free
an adherent lenses, rewetting dropsare applied and dight digital massage can be used.*®

In'V.S.’s case, we ingtilled rewetting dropsinto the right eye every minutetotry to free
the lensfromthe cornea. After several unsuccessful attemptsat usng rewetting drops,
we used gentledigital massagethru the eyelids. After a brief period of digital massage,
the lenswas still adhered to the corneal. We again ingtilled several rewetting dropsand
repeated the digital massage. After two attempts, the lens began to move freely.

After the lenswas freely moving, we ingtructed the patient to use rewetting dropsevery
hour to help with any discomfort she may experience from adisrupted cornea. The
subject wasinstructed to wear her lenseson adaily-wear basis until new lensesarrived.
We decided to fit V.S. with adlightly steeper lensasthe previousfit showed dight apical
bearing OU. Thefollowing lenseswere ordered:

OD: 7.4019.601-7.25

OS: 7.3519.601-7.50

The second dispense, approximately 2 weekslater, reveded trace conjunctival and limbal
rednessand +2 SPK inthe left eye.



The new steeper lenses had an idedl lend corneafitting relationship, afforded good
movement and 20115 vision. The patient said comfort and vision were excellent so we
hed her wear the lenses during the day until we could evaluate the lensesthe morning
after initial overnight wear again.

The one-day visit with the new right lens demonstrated no adherencein either eye and
movement of the contact lenses was excellent with both blink and gaze excursions. The
corned fitting relationship was dightly steep, showing apical clearance but the fit was
deemed acceptable. Biornicroscopy showed trace 3 & 9 staining OU.

At V.S.’s 1-week vidit, she again commented on the comfort of the lenses and she was
seeing 20115. She commented on how grest it wasto deepinthelenses. The corned
fitting relationshipand biomicroscopy was unchanged from the one-day visit.

The 1-month and 2-month visit was unchanged from the 1-week visit. At the 2-month
vigit, the patient till loved the convenience of the modality.

When following up with V.S. about her new lenses one month after the study, she still
lovesthe modaity and wears them continuoudy for up to 30 days.

Subject 4

Our third subjectis T.C., a43 yo white femaewho was been wearing rigid lensesfor 25
years. T.C. liked the comfort and vision her habitual lensesgave her. \We were unable
to determinewhat brand of lenses she currently was wearing but they had the following
parameters:

OD: 7.9019.301-850

OS: 7.90/9.30/-8.50

Vision thru these lenseswas 20120 OD, 20130 OS.
T.C.’s personal ocular and medical history was unremarkable.

Biornicroscopy showed awell fitting lensthat was decentered inferiorly OU. All ocular
findings were unremarkablewith the exception of trace 3 & 9 staining OU.

We diagnosticallyfit T.C. withthe following lensesthat provided an excellent lensto
corneafitting relationship:

OD: 7.8519.601-800

0OS: 7.8519601-800

At the dispense vigt, the biornicroscopy exam was unchanged from the initial visit. The
new Menicon Z Alphal lensesshowed an idedl |end cornearel ationshipand gave 20125
vision monocular and 20120 OU.



After thefirst night of overnight wear, T.C. was very happy withthe lenses. Vision
improved to 20115 and the fit was still unchanged from the dispensevisit. No adherence
was hoted. Biomicroscopy did reveal asmall amount of SPK and 2+ 3 & 9 staining OU.

At the one-week vigit, the patient was very happy with the comfort of the lensesand the
ideaof degping inthe lenses. Visonwas20/20+ in both eyes. The patient did comment
that visonwas a bit cloudy in the morning but after instillationof wetting drops, this
quickly subsided. The lensstill fit very well with an excellent corned fitting relationship.
There wastrace conjunctival and limbal rednessOU, aswdl astrace 3 & 9 staining OU.

The one-month visit was unchanged from the one-week vigit.

The patient was still thrilled with the lensesat the 2-month visit. Vision was 20115 and
the lenses still exhibited an excellent lend cornearelationship. Biomicroscopy was
unremarkablewith only asmall areaof concernfor us. Therewasasmall areaof
possible inflammation in both peripheral corneasat 9:00. The patient did not notice any
irritationfrom these small (<1 mm) whitishareas. We decided to havethe patient wear
the lenses during only waking hoursfor the next two daysand recheck the areaof
concernat that time.

At the follow-up visit, the inflammation was still present but much lessnoticeable. The
areaonthe right corneadid superficially stain with sodium fluoroscein but the areaonthe
left eye did not. We decided they did not posearisk for infection or any further

problems but we did discusswith the patient that she should wear her lensesonly 2 weeks
of overnight wear and then remove.

Subject 5

Our fifth subject, K.S. isa 25 yo white female who has worn RGP lensesfor 10 years.
Her personal ocular and medical history was unremarkable. Her current lenseswere
Horizon 30, and had an idedl fitting relationship. Vision thru her habitual lenseswas
20115. The habitual lenses havethe following parameters:

OD: 7.9019.301-6.00

0S: 7.9019.301-6.00

Biomicroscopy showed trace 3 & 9 staining and trace inferior temporal SPK OU.

We diagnosticallyfit K.S. and achieve adesirablefit with the following lenses:
OD: 7.8519.601-6.00
OS: 7.95/9.60/-6.00

At the dispensevisit, the new Menicon Z Alphal lenses showed an ideal lens/cornea
fitting relationship. Visonwas 20115 thruthe new lenses. K.S. did comment the
Menicon lenses were not as comfortable as her habitual lenses. Biomicroscopy remained
unchanged from the fitting visit.



The one-day visit was unchanged from the dispense visit. K.S. commented again about
the decreased comfort compared to her habitual lenses and a so commented her vision
was not as crisp with the new lenses despite the matching visual acuity of 20115.

After one-week of continuouswear, K.S. noted that she would rather removethe lenses
during the night due to awarenessof the lensesduring resting hours. At thisvisit we did
note 2+ limbal redness. K.S. noted that thiswasn't too uncommon for her, but we had
her come back 2 dayslater to seeif thisfinding persisted. At thefollow-upvisit the
limbal rednesswas decreased to atracelevd.

At one month, K.S. was moderately satisfied with continuouswear. She still commented
that she would rather only wear the lenses during waking hours but for the sake of the
study she would continue with overnight wear. Biomicroscopy was very similar to the
previousvisit. Slight conjunctival rednesswas observed aswell asdight 3 & 9 staining.
She also exhibited trace inferior corneal staining OS.

At thefinal visit, findingswere unchanged from the one-monthvisit. At boththe one-
month and two-month visit, we did notice very dlight front surface deposits on both
lenses. K.S. reportedthat the lensesfelt dirty to her and admitted to cleaning them
weekly. We fedl the surface depositsarethe reason for her descriptionof dirty lenses.

Subject 6

K.M.S isa 24-year-old white female nutritionist currently wearing a unknown Boston
design gas permeable lensthat was 2+ yearsold. K.M.S reported that she'*lovesthe
acuity" her habitual GPs offer her as she had worn hydrogel lensesunsuccessfully for
years. She had no accountsof adverse eventsto report and the lensesremained
comfortable for 16to 18 hoursof wear. Her systemic health was unremarkable and some
mild ocular allergieswere reported. She reported taking birth control medication.

Habitual GP parametersand acuities:
OD: 7.4/9.5/-9.50 20/15-
OS: 7.4/9.5/-8.75 20/15-

At the entrance examination/diagnostic fitting, K.M.S presented with dlightly steepfitting
GP lensesthat had excessapical clearanceand bite 360 degrees OU with blink.
Biomicroscopy showed 1+ front surface deposits OU, 1+ conjunctival rednessOU, 1+
generalized SPK OS, and 1+ 3 and 9 staining temporally OU. Severa trialswere
attempted during the diagnosticevaluation and final lens parameterswere orderedin the
Menicon Z asphericdesignasfollows:

OD: 7.50/9.6/-8.25
OS: 7.40/9.6/-7.75

K.M.S returned several weekslater for her dispensevisit. The Menicon lensescentered
well, had dight apical clearance, and were recorded as an acceptabl efit yielding good
vertical movement with blink. Biomicroscopy revealed trace 3 and 9 staining OU.



K.M.S saw 20115- throughthe new lenses and reported immediatecomfort. She was
released to deep in the lenses overnight and was instructed to returnthe following
morning for her one-day follow-up. Inthe morning, K.M.S reported that the lenseswere
comfortable while deeping and on wakening, but she felt that her acuity was not quite as
sharp, especidly while driving at night. Acuitieswere 20/20+ OD and aslow 20120 OS.
Thefit still looked acceptable and biomicroscopy revealed 1+ 3 and 9 staining OU.
Sphericd over refractionyielded plano OD and-0.50 OS. A new OS lens was ordered
incorporating the over refraction finding and K.M. S was rel eased to were the lenseson a
CW basis until her next visit.

At the one-week visit, KM.S presented with 20115 acuity OD and 20/30+ OS. She
reported that the lenseswere very comfortable and that she would be totally satisfied if
her acuity were just alittle sharper. The lenseswere till fitting appropriately and
biomicroscopy revedled 1+ 3 and 9 staining OU. The OS lenswas swapped for the new
-8.25 power, which generated 20115 vison. K.M.S returned for her one-monthvisit
completely pleased with the modality. She had worn them every night since her lagt visit
without any concernsor complications. Visua acuitieswere 20115- OD and OS.
Biomicroscopy revealed an acceptablefit, 1+ front surface deposits, 1+ conjunctival
redness, and atrace of 3 and 9 staining temporally OU. Shewasdirected to remove,
clean, and storethe lenses overnight in the Optimum disinfecting solution. She could
resume CW the following morning and continueuntil her final two-monthvigt. At the
final follow-up visit, K.M.S reported that she was still doing very well inthe lenses.
Comfort was reported as satisfactory and the only minor concernwas some glare noticed
a night. Visud acuitieswere again 20115-. Biomicroscopy reveaded 1+ surface deposits
OS, 1-2+ conjunctival redness OU, atraceof limbal rednessOU, and 1+ generalized
inferior SPK in conjunctionwith 3 and 9 staining OU. Upon further questioning, K.M.S
did not report any increased irritation or lens intolerance over the past month. Shewas
released from the study to continue with the modality as she strongly desired. A follow-
up call made 5 months post study conclusionreveded that she was still wearingthe
lensesvery successfully ona CW basis.

Subject 7:

JM., isa 25 year old white mae third-year optometry student. JM. has been a GP
wearer sncethe age of 13 and is currently in the CAD design. Hereportedthat vision
through his current lenseswas " pretty good" and that the lenseswere " comfy"”, although
his eyes often appear irritated. Ocular history was significant for spectacle blur, but
otherwise unremarkablefor any adverseevents. Entering acuitieswere 20115 OD and
OS, with20/15+ OU. The habitud lenseswere fit inter-pal pebral with adequate apical
clearance and movement with blink. Biornicroscopy at the entrance examrevealed 1+
front surface drynessOD, 1+ conjunctival redness OU, 2+ limbal redness OU, 1+
papillary conjunctivitison the superior tarsusOU, 2+ 3 and 9 staining OD, and 1+ 3 and
9 gtaining OS. Habitual GP parameters.

OD: 42.25/9,0/-1.88 spherical over refraction plano

OS: 41.87/9.0/-1.50 spherica over refraction plano



Menicon Z aspheric lenseswere ordered empirically using J.M.’s current parameters.
OD: 8.00/9.0/-1.75
OS: 810/9.0/-1.25

The new lensesyielded 20/135- acuity OD and OS with an acceptable inter-pal pebral fit
with adequate movement and edgelift. JM. reported initial comfort and was excited to
begin overnight wear. Biornicroscopy revealed much whiter eyesat this visit with only
14 3 and 9 staining being recorded. Spherical over refraction was—0.25 OD and OS.
JM. wasreleased to wear the lenses on a daily wear basisfor three daysthen overnight
onthethird day.

On the morning after the first night of wear, JM. presented with 2-3+ conjunctival
redness, 1+ limbal redness, 1+ SPK, and 2+ 3 and 9 staining OU. He was concerned
about the increased redness, but reported that his eyesfdt "'okay" and that vision was
unaffected. Anindentationline could be seen OU ontheinferior corneawhere the lenses
had been resting overnight. The inter-palpebral fit wasagain judged acceptable. Visual
acuity was 20115- OD and 20/15 OS. He wasinstructed to wear the lenseson a DW basis
only until the redness subsided and to pay attention for any symptoms of adherence. He
wasingtructed to contact us and removethe lensesif any increased redness/discomfort
ensued. Thelenseswere worn comfortably on a DW basis until the rednessresolved. At
this point, overnight wear was attempted again with the same complicationsresulting.

JM. reported an intensifying foreign body sensation as he attemptedto leave the lensesin
throughout that day until his appointment. Fit was appropriate with adequate edgelift
and the patient had not noticed any symptoms of adherence. The acute red eye noted
twice after deeping in the lenses presented similar to episodes of CLARE with unknown
cause. A mutua decisionwas made between participant and the study investigatorsto
release him from further attemptsat CW. At last follow-up, JM. was still wearing the
lenseson a DW basis and was very satisfied with them under this schedule.

Subject 8

L.B., a29 yowf administrativeass stant had been a successful GP wearer for the past
decade or so upon entering the study. She had long desired to be able to seethe TV as
shefell adeepat night and tell the time on the darm clock inthe morning. Her ocular
and systemic historieswere unremarkable and she was currently taking oral birth control.
Her habitua lenseswere of an unknown design and material, but the following
parameters were measured during the entrance exam:

OD: 7.75/9.5/-8.00

0OS: 7.70/9.5/-8.25

Visual acuity through L.B.’s habitual lenseswas 20/20+ both OD and OS. She
mentioned some concernsabout end of the day drynessand general itchinesswith the
lenses. On biomicroscopy, the lenseswere free of any surface depositsand had a very
acceptable lid attached design. The only anterior segment finding that was noted was 1+
general conjunctival redness. After several attempts with different diagnostic lensesin
the Menicon Z Alphal design, the following lenseswere ordered:



OD: 7.80/9.6/-7.75
OS: 7.6519.61-850

At dispense, the Menicon Z lenses produced 20/20+ vision OD and OS, with asolid
20/15 OU. Thelensescentered atouch inferior and were not lid-attached, but they
moved well with blink and the fit was recorded asacceptable. Biomicroscopy yielded no
significant anterior segment findings. L.B. wasinitidly pleased withthe visonand
comfort offered by the lenses. She wasrel eased to wear the lenseson adaily wear
schedule until we could see her the immediate morning after the first night of deeping in
thelenses. At theone-day visit, L.B. presented reporting that the vision and comfort of
the lenses was great throughout the previousday and evening. Thelenseswere till
centering atouch inferior, but they center when she blinked and fit acceptably. Vision
was 20115- OD and OS. Biomicroscopy revealed 1+ conjunctival redness, 1+ 3 and 9
staining OU. L.B. was free to wear the lenseson a CW basisuntil the one-week vigit.

At the one-week exam, L.B. again reported that she was doing great with the lenses. She
had started to notice some dryness while reading at night though. Visua acuity was
20115 OD and 20/20+ OS. No surface depositswere noticed and the lensescontinued to
center dightly inferior tempora. Grade 2+ conjunctival rednessand 3 and 9 staining
were recorded. Some concernwas building on our part, but L.B. wasstill very
comfortable in the lenses and motivated to continue the study with the current fit. We
released her until her 1-month visit with the conditionthat she wasto report an increased
rednessor discomfort immediately.

L.B. wastill very happy with the Menicon lensesat her one-monthvisit. She wasseeing
20115- with each eye. Thefitting relationship remained unchanged and some 1-2+
surface depositswere noted OU. Biomicroscopy sightly reduced conjunctival redness
and 3 and 9 staining, aswell as 1+ meibomian gland capping. Dueto the importance of
adequatetear filmfor successful CW, alid hygiene regimen was started to addressthe
glands. She wasto removethe lenses once weekly for cleaning to help prevent further
surface deposition. At thefinal study vist, L.B. reported that she had been compliant
with the lid scrub and lens-cleaning regimen. Only mild depositswere recorded at this
visit and conjunctival rednesshad decreased to agrade of 1+ OU. The 3 and 9 staining
was 1-2+. L.B. wasvery pleased with continuouswear of the lensesand was excited to
be released from the study with the go ahead of continuing her current schedule. When
contacted one month post-study, L.B. reported that she was still doing great with the
lensesand removed them about once a week to clean and disinfect them overnight.

Subject 9:

T.C. entered the study as a 20-year-old Asian femal e undergraduatestudent. She had
been wearing GP lensesfor the past 6-7 yearsfor an averageof 14 hoursper day. She
described her vision as “fine” with the current lensesand had a fedling that the right eye
needed a different powered lensfor proper correction. Ocular history was significant for
acorneal abrasion, but no direct complications contributed to the lenses were noted.



Habitual GP parameters and entering acuities:
OD: 7.60/9.2/-3.75 20/30-
0S: 7.60/9.2/-4.00 20/15-

The lenses were decentered dightly temporal OU with some excessclearanceinferiorly.
The lenseswere lid-attached and had good overal movement. Thefit was recorded as
acceptable. Biornicroscopy reveded grade 1-2+ inferior cornea staining OU. During the
fitting process, the 9.6 diameter of the Menicon Z fitting set wastoo large for her small
corness.

Menicon Z Aspheric Lenses Ordered:
OD: 7.651901-4.25
0S: 7.701901-300

The new powersand parameters were immediately comfortablefor T.C. and her visual
acuity was 20115 with eacheye alone. The lenseswere lid-attached and centered well.
Slit lamp examinationshowed 1+ conjunctival redness OU, 2+ inferior SPK and 3 and 9
gtaining OS, and 1+ 3and 9 staining OD. At the end of the dispense visit, T.S. expressed
initial excitement about her new lenses, but was somewhat hesitant about deeping in
them. Thefollowing morning, T.C. reportedthat her eyelidsfelt sticky and that she
needed to use alot of rewetting drops until thingsfelt normal. Vision was satisfactory
though and the lensesfdlt fine after an how or so. Visud acuity wasstill 20115 with each
eye and the lensesfit was recorded as acceptable. 1+ conjunctival rednesswas recorded,
aswell as2+ inferior SPK in combinationwith traditional 3 and 9 staining. T.C. was
released until her 1-week follow-up.

At the one-week visit, T.C. expressed some concernsabout the drynessshefdlt inthe
evening and overall discomfort of the lenses. Shewas only ableto wear the lensesfor 4
continuousdays before she felt she needed a break from them, Mild front surface
depositswere noticed, but the lenses still appeared to be an acceptabl efit.
Biomicroscopy reveded 1+ conjunctival and limbal redness, with 1-2+ inferior SPK OU.
The study investigatorsreassured her that the lens-to-corneafitting rel ationshipwas
proper and that her corneal health was not showing increased signsof concern. She was
released until her one-month visit with instructions to attempt CW as long as shefdt
comfortablewithit. Uponreturning for her one-monthfollow-up, T.C. reported that she
had been wearing the lenseson a strictly DW basisfor the past two weeks. The main
reason stated on why she chose to discontinue CW wasthat the lensesweretoo dry at
night when she was studying. Shewas released from the study at this point and elected to
continue wearing the lenseson a DW bass.

Subject 10:
C.B. presented asa 34 year old Asan female with a high degree of myopia. Review of

her previousocular history revealed many complicatedretinal problemsthat reduced her
best-correctedvisua acuity to 20/30+ with each eye. Her systemic history was



significant for severe hay fever. Anterior segment examination revealed 3+ pinguecula
nasal and temporal OU that were starting to encroach onthe limbus. Her current small
diameter lenseswould bump up against them occasionally, but she didn't report any
discomfort or complications. Study investigatorsexpressed initial reservationsabout
including CB. inthe study, but she was in desperate need of new GP lensesand the study
was still recruiting for itstenth subject.

C.B. had been a GP wearer for about 16 years before entering the study. An average 16-
hour wear time was reported as well as occasiona deeping inthe lenses. She noted her
vision as “pretty good" with her only concern being excessdebrisgetting into her eyes
while working outdoorsat her family tree business.

Her most recent contact lens prescriptionreveaed the following parametersin a Boston
1I materia:

OD: 6919.01-19.00

OS: 7.3/9.0/-13.00

C.B. reported that theright lensthat she was currently wearing my actually was most
likely an older lensthan what the prescriptionindicated.

Biornicroscopy at thisvigt revealed 2+ conjunctival redness, 1+ limbal redness, and 1-2+
combinationof SPK and 3 and 9 staining. VA’s were recorded at 20/30- OD and 20/25-
OS. Habitua fit examination revedled lessthan ideal conditions. The OD lenswas
decentered ST, had excessapical clearance, and dammed straight down on every 39-4"
blink. The OS lenswas decentered ST aso and had dight apical touch. The Menicon Z
fitting set usad by investigatorsdid not have adequate parametersto conduct an
appropriatetrial fitting on C.B., s0 lenses were ordered empirically in the Menicon Z
Alphal design. After several modificationsto the OD lens base curve, the following
parameterswere settled on:

OD: 7.1519.01-1825
OS: 7.3019.01-13.00

Both lensesyielded lessthan idedl fits, but they were lid-attached and moved well with
blink. Visionwas 20130 with each eye. The patient was released to wear the lensesona
DW basis until she was ableto return for two consecutive daysfor the first night of CW.
Several attemptswere made to schedule further visits, but the patient was lost to follow-
up a thispoint.

Discussion and Conclusion

Many patientsare longing for continually corrected vision with minima maintenanceand
complications associated with its benefits. Withthe arrival of hyper-Dk lens materials,
extended/continuous wear contact lenses seemto be the answer to fulfill some of these
patients needs. We were very pleased with how the Menicon Z lenses performed for the
majority of our patients. We must note, that we are novice practitionerswith little gas



permeabl efitting experience and thus an experienced clinicianmay have greater success
transitioning daily wearersinto this moddlity.

Most of our patientshed little trouble adapting to the new material and wearing schedule.
As mentioned above, some complications arose including the one case of adherence.
Some patientshad a difficult time adapting to the concept of deeping in the lenses.
These patientsal so happened to be college studentswho made a habit of late-night
studying which lead to subjective dryness asthe day grew longer. However, the
motivated subjectsrecruited for the study loved the freedom of having continually
corrected vision and found no difficulty wearing the lenseswhilethey slept or upon
awakening.

Our observationsmade throughout the study may help practitionersdiscern whom they
would consider suitablecandidatesfor continuouswear. Of our subjects, thosethat were
very motivated to wear gas permeablelenseson a continuous wear schedule did very well
with the modality. They commented at every visit that they loved not having to remove
and clean their lensesevery day. They found it much lessof a hasde as compared with
their daily wear lenses. They aso found it reassuring that they did not have to worry
about placing their ocular hedlth at risk if they dept intheir lenses.  On the other hand,
patientsthat are only moderately interested in continuouswear may not totally appreciate
the benefitsit can offer them. They subjectively found wearing the lenses dightly
uncomfortablewhile they dept and did not adapt to the wearing schedule as readily asthe
highly motivated.

As mentioned previoudy, we surveyed our subjects opinionson the moddlity at the start
and finish of the project. At the commencement of the study, the participant's opinion of
continuouswear lenseswas very favorable. When asked haw satisfied the subjectswere
with the modality, most al gave the modality extremely highratings. Only one
participant said they were not satisfied with wearing the lenses on a continuousbasis.
When asked if thismodality was aviable alternativeto LASIK, all participantsfdt it was
aviable alternativeto surgical correction.

One month after the completion of the study, we emailed the participantsto see again get
some feedback on the Menicon Z lenses. Of the 8 subjectsthat completed the study, all
still worethe lensesoccasionally or on adaily wear basis. Four participantsworethem
on a continuous wear schedule, but not dwaysthefu! thirty days.

Overdl, we fedl the Menicon Z lensesare an excellent option to offer patientsseeking an
increased wearing schedule with a gas permesable lens. Not only isMenicon Z the sole
gas permeable lenswith FDA approval to be worn on a continuouswear basis, they are
also availablein a wide enough range of specificationsto meet aimost any patient's
needs.
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