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History of Scleral Contact Lenses
• 1887 - The first reported scleral lenses
were made of blown glass by F. A.
Mueller & Sohne of Weisbaden
(Germany)
•

NOT REFRACTIVE - used to protect
corneas from various conditions that
led to exposure.

• 1888 - Both Eugene Fick and Eugene

Kalt began describing the use of scleral
lenses with optics added to correct
vision, and within a year

• 1889 - August Müeller had fabricated
a scleral lens to correct his own high
myopia
•

Scleral lenses of blown glass by F. A. Mueller in 1887

Demonstrating the ability of scleral
lenses to correct vision, even in
complex refractive situations.

Scleral Lens Timeline
By the 1930s, introduction of PMMA scleral
lenses. Many advantages over glass,
including a lower mass, improved
durability. However problems with hypoxia.

1880

The first
reported scleral
lenses were
made of blown
glass.

1900

1920

Blown glass lenses were
utilized into the early 1900s,
Many problems. Short lifespan for the lens and
difficult to duplicate.

1940

By the early part of the 2000s,
high and hyper Dk lens materials
helped accelerate the growth of
these designs. Manufactuing
had come a long way making
them more reproducible
and allowing for better ease of
fitting and healthier lens wear.

In the 1980s, scleral lenses have a
resurgence due to improvements in lens
materials. The introduction of oxygen
permeable lens polymers, even low Dk
materials at the time, began to bring
about a change in use of scleral lenses.

1950

Corneal PMMA lenses were
developed in the late 1940s,
scleral lenses saw their
popularity for vision
correction to drop
dramatically

1960

1980

2000

Success was growing as did the
scleral lens market. By the mid
1990s, more labs started offering
these lenses.

2020

Scleral lenses are
extremely popular. New
advancements in materials
and even higher levels of
customization.
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Growth In Popularity

The number of publications related to scleral contact lenses has sky rocketed.
This is consistent with all of the advancements we see within the industry.

Growth In Popularity

A review done in 2021 by Contact Lens Spectrum asked practitioners to
estimate the distribution of lenses by category of any GP lens material.

2021 overall estimated distribution of lens fits by design for any lens with rigid GP material. Contact Lens Spectrum - 2022/january-2022/contact-lenses-2021
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Growth In Popularity

80%

More than
of scleral
lens prescribers reported
fitting their first lens after
2005

>54% after 2010.

Nau CB, Harthan J, Shorter E, et al. Demographic characteristics and prescribing patterns of scleral lens fitters: the SCOPE study. Eye Contact Lens. 2017 Jun 14

Modern Uses of Scleral Lenses
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Irregular cornea
Primary corneal
Ectasias
Keratoconus
Pellucid-marginal degeneration
Post-keratoplasty
Penetrating keratoplasty (PK)
Anterior lamellar keratoplasty (ALK)
Post-refractive surgery
Post LASIK
Post LASEK
Post PRK
Post RK
Post-other surgeries Pterygium surgery
Corneal scarring Herpes simplex keratitis
Other keratitis
Trauma
Ocular surface diseases
Keratitis sicca
Sjögren's syndrome
Neurotrophic keratopathy
Following irradiation
Acne rosacea
Chemical burns
Undifferentiated dry eye
Cicatrizing conjunctivitis

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Stevens-Johnson syndrome
Ocular cicatricial pemphigoid
Corneal dystrophies and degenerations
Salzmann’s nodular degeneration
Terrien’s marginal degeneration
Recurrent corneal erosion
Lattice corneal dystrophy
Granular dystrophy
Exposure keratopathy
Exophthalmos (Grave’s disease)
Nerve palsies
Post eyelid surgery
Acoustic neuroma resection
Graft versus host disease
Atopic keratoconjunctivitis
Congenital corneal hypoanesthesia
Symblepharon
Limbal stem cell deficiency
Vernal keratopathy
Persistent epithelial defects
Lid/orbit disorders
Lid surgery
Facial trauma
Dermatochalasis

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Crouzon syndrome
Goldenhar syndrome
Bulbous atrophy
Ptosis
Trichiasis
Ectropion
Entropion
Eyelid coloboma
Refractive correction and normal cornea
Myopia
Hyperopia
Astigmatism
Anisometropia
Presbyopia
Pseudophakia
Aphakia
Cornea plana
Strabismus
Low vision
Nystagmus
Sports
Work environments
Drug delivery

Fadel D, Kramer E. Potential Contraindications to Scleral Lens Wear. Cont Lens Anterior Eye. 2018 Feb;42:92-103.
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How Are You Using Sclerals?

The Scleral Lenses in Current Ophthalmic Practice
Evaluation (SCOPE) study group reviewed how lenses are
being prescribed finding 74% for corneal
irregularity, 16% for ocular surface disease and 10% for
uncomplicated refractive error.
Nau CB, Harthan J, Shorter E, et al. Demographic characteristics and prescribing patterns of scleral lens fitters: the SCOPE study. Eye Contact Lens. 2017 Jun 14

How Are You Using Sclerals?
74% Irregular Corneas

Scleral contact lenses have
always been considered
suitable for the correction of
•
•
•
•

Irregular astigmatism
Keratoconus
Post-corneal refractive surgery
Post-keratoplasty

They neutralize irregularities with the tear
film meniscus that form with the cornea.
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How Are You Using Sclerals?
74% Irregular Corneas

• A major advantage is the
comfort for the patient.
• A recent publication describes
patients who are unable to
tolerate corneal GP lenses
expressing major
improvements in quality of life
with scleral lenses.
• Several studies outline examples
of severe keratoconus avoiding
surgical intervention ending up
with clear and comfortable
vision—even 20/20—with
scleral lenses.
Picot C, Gauthier AS, Campolmi N, Delbosc B. Quality of life in patients wearing scleral lenses. J Fr Ophthlamol. 2015 Sep;38:615-619.
Trattler B, Kramer E. Cross-Linking and Scleral Contact Lenses: First Steps in Treating Keratoconus. Ocular Surgery News. 2018 Oct 25. Available
at www.healio.com/ophthalmology/cornea-external-disease/news/print/ocular-surgery-news/%7B0b01b5f0-ab7f-4730-8868-098fe3a05b28%7D/cross-linking-and-scleral-contactlenses-first-steps-in-treating-keratoconus . Accessed March 12, 2022.

How Are You Using Sclerals?
16% Ocular Surface Disease - Dry Eye

According to the Tear Film & Ocular
Surface Society’s Dry Eye Workshop II
(TFOS DEWS II), dry eye disease...
"is characterized by tear film instability
and hyperosmolarity, which leads to
inflammation and eventual damage of
the ocular surface."

Craig JP, Nelson JD, Azar DT, et al. TFOS DEWS II Report Executive Summary. Ocul Surf. 2017 Oct;15:802-812. Schornack MM. Scleral lenses: a literature review. Eye Contact Lens.
2015 Jan;41:3-11.
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How Are You Using Sclerals?
16% Ocular Surface Disease - Dry Eye

•
•
•

Scleral lenses are among the most effective ways of treating dry eye.
This is possible because of the constant reservoir of fluid between the
lens and the cornea to ensure hydration.
Protection from the environment and mechanical rubbing of the eyelids.

Management and therapy of dry eye disease: report of the Management and Therapy Subcommittee of the International Dry Eye Workshop (2007). Ocul Surf. 2007 Apr;5(2):163-78

How Are You Using Sclerals?
16% Ocular Surface Disease
•
•
•

Severe cases dealing with pain and
light sensitivity.
The ocular surface requires proper
lid function and a stable tear film.
Examples of ocular surface exposure
that can be helped with scleral
lenses includes:
• Craniofacial trauma
• Bell’s palsy
• Chronic progressive external
ophthalmoplegia (CPEO)
• Möbius syndrome
• Lagophthalmos
• Graves’ disease
• Orbital tumors
• Botox
• Blepharoplasty
• LASIK

Harthan JS, Shorter E. Therapeutic uses of scleral contact lenses for ocular surface disease: patient selection and special considerations. Clin Optom (Auck). 2018 Jul 11;10:65-74.
Blackmore SJ. The use of contact lenses in the treatment of persistent epithelial defects. Cont Lens Anterior Eye. 2010 Oct;33:239-244.
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How Are You Using Sclerals?
10% Uncomplicated Refractive Error

•
•
•

•

Stability: Minimal movement during
blinks allows these lenses to be
extremely stable.
Comfort: The vaulting over the
cornea allows for exceptional
comfort.
Optics: Patients who have high
refractive error, astigmatism,
presbyopia do extremely well with
scleral lenses.
Parameters: Patients whose visual
needs exceed soft lens parameters
are particularly good candidates for
this technology, which helps reduce
visual distortions and higher-order
aberrations.

Michaud L, Bennett ES, Woo SL, et al. Clinical Evaluation of Large Diameter Rigid-Gas Permeable Versus Soft Toric Contact Lenses for the
Correction of Refractive Astigmatism. A MultiCenter Study. Eye Contact Lens. 2018 May;44:164-169.

How Are You Using Sclerals?

The Scleral Lenses in Current Ophthalmic Practice
Evaluation (SCOPE) study group reviewed how lenses are
being prescribed finding 74% for corneal
irregularity, 16% for ocular surface disease and 10% for
uncomplicated refractive error.
Nau CB, Harthan J, Shorter E, et al. Demographic characteristics and prescribing patterns of scleral lens fitters: the SCOPE study. Eye Contact Lens. 2017 Jun 14

9

4/2/2022

Scleral Lenses
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Discussion on Terminology

• The BCLA Contact Lens Evidence-based Academic Report (CLEAR) totals more than 300 pages across
11 papers.
• Coordinated by 10 committee chairs, written by 102 authors based in 16 countries, it was published
in March 2021.
• BCLA CLEAR sets the standard to which eye care professionals (ECPs) can refer for the latest
information in the contact lens field while also highlighting opportunities for future research.

Wolffsohn JS, Dumbleton K, Huntjens B, Kandel H, Koh S, Kunnen CME, Nagra M, Pult H, Sulley AL, Vianya-Estopa M, Walsh K, Wong S, Stapleton F. CLEAR - Evidencebased contact lens practice. Cont Lens Anterior Eye. 2021 Apr;44(2):368-397. doi: 10.1016/j.clae.2021.02.008. Epub 2021 Mar 25. PMID: 33775383.

Evolution of Terminology

The Scleral Lens Education Society previously classified large diameter rigid lenses based on the
overall lens diameter relative to the horizontal visible iris diameter: semi-scleral (12.5–15 mm),
mini-scleral (15–18 mm), and large scleral (18–25 mm).

fitted to vault over the entire
cornea, including the limbus, and to land on
conjunctiva overlying the sclera’ is considered a scleral lens.

However, now.... any lens ‘

Michaud L, Lipson M, Kramer E, Walker M. The official guide to scleral lens terminology. Contact Lens Anterior Eye 2020;43(6):529–34
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Accepted Terminology
• The Scleral Lens Education Society guidelines adopt
a simplified three zone description.
(Optic, Transition, and Landing zones)

3-Zone Description

Optic Zone

• The Optic Zone houses the
refractive correction of a scleral
lens.
• Great advantages within the
ability to customize.
• Offset from the geometric center
of the lens to improve alignment
with the pupil.
• Front surface toricity to correct
residual astigmatism
• Front surface asphericity can
minimize residual higher order
aberrations (spherical aberration)
• Wavefront guided front surface
can reduce other non-spherical
higher order aberrations

Vincent SJ, Collins MJ. A topographical method to quantify scleral contact lens decentration. Contact Lens Anterior Eye 2019;42(4):462–6.
Vincent SJ, Fadel D. Optical considerations for scleral contact lenses: a review. Cont Lens Anterior Eye 2019;42(6):598–613.
Gumus K, Gire A, Pflugfelder SC. The impact of the Boston ocular surface prosthesis on wavefront higher-order aberrations. Am J Ophthalmol 2011;151(4): 682–90. E2.
Hussoin T, Le H-G, Carrasquillo KG, Johns L, Rosenthal P, Jacobs DS. The effect of optic asphericity on visual rehabilitation of corneal ectasia with a prosthetic device. Eye Contact Lens 2012;38(5):300–5.
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3-Zone Description

Transition Zone

Transition Zone

• The
connects the optic and landing zones
• Referred to as the
• Limbal
• Peripheral
• Intermediate zone

• The transition zone may contain
multiple curves and can be
customized to adjust the fluid
reservoir depth over the midperipheral cornea and limbus.

Michaud L, Lipson M, Kramer E, Walker M. The official guide to scleral lens terminology. Contact Lens Anterior Eye 2020;43(6):529–34

3-Zone Description

Landing Zone

•

Landing Zone

The
contacts the
conjunctival tissue overlying the sclera and can be
•
•
•
•
•

Spherical
Toric
Quadrant
Multi-meridian specific
Completely customized
•
•

Ocular impression
Scleral profilometry

•

The alignment of the landing zone influences lens
seal off, suction, centration, and tissue compression.

•

Customizations include
•
•
•

Notches or vaulting to avoid conjunctival anomalies,
Fenestrations to reduce suction and aid lens removal
Modifications to aid stabilization (e.g. ballast, slab off
designs).

Alonso-Caneiro D, Vincent SJ, Collins MJ. Morphological changes in the conjunctiva, episclera and sclera following short-term miniscleral contact lens wear in rigid lens neophytes. Contact Lens Anterior Eye 2016;39(1):53–61.
Consejo A, Behaegel J, Van Hoey M, Iskander DR, Rozema JJ. Scleral asymmetry as a potential predictor for scleral lens compression. Ophthalmic Physiol Opt 2018;38(6):609–16.
Consejo A, Behaegel J, Van Hoey M, Wolffsohn JS, Rozema JJ, Iskander DR. Anterior eye surface changes following miniscleral contact lens wear. Contact Lens Anterior Eye 2019;42(1):70–4.
Barnett M, Carrasquillo KG, Schornack MM. Clinical outcomes of scleral lens fitting with a data-driven, quadrant-specific design: multicenter review. Optom Vis Sci 2020;97(9):761–5. [53] Fadel D, Ezekiel DF. Fenestrated scleral
lenses: back to the origins? Review of their benefits and fitting techniques. Optom Vis Sci 2020;97(9):807–20.
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Anatomical Effects on Scleral Fitting
• Ocular Surface Shape
• Corneoscleral Junction

Anatomical Effects on Scleral Fitting
Ocular Surface Shape

• Instrumentation (optical coherence tomography and corneoscleral
profilometry) has changed our understanding of the ocular surface
shape / elevation.
• The further we go beyond the limbus the more asymmetrical it is

Walker MK, Schornack MM, Vincent SJ. Anatomical and physiological considerations in scleral lens wear: conjunctiva and sclera. Contact Lens Anterior 2020;43(6):517–28.
Visser E-S, Visser R, van Lier HJ, Otten HM. Modern scleral lenses part I: clinical features. Eye Contact Lens 2007;33(1):13–20.
Van der Worp E. A guide to scleral lens fitting. College of Optometry, Pacific University; 2010.
Visser E, Visser R. Case report: bitorische scleralens bij keratitis sicca. Visus 2002;2:92–5.
Visser E, Visser R, Van Lier H, Otten H. A cross sectional survey of the medical indications for and performance of scleral contact lens wear in the Netherlands. Opthalmic Res 2004;36(Suppl 1):180.
Mahadevan R, Jagadeesh D, Rajan R, Arumugam AO. Unique hard scleral lens post-LASIK ectasia fitting. Optom Vis Sci 2014;91(4):S30–3.
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How Does Understanding Anatomy To
This Detail Position Me As An
Advanced Fitter?

Anatomical Effects on Scleral Fitting
• Understanding Ocular Surface
shape allows us to...

• Minimizing lens decentration, lens
flexure, excessive debris, air
bubbles, conjunctival prolapse,
localized conjunctival vessel
blanching and lens impingement.

• When we are able to customize
landing zones, patients
report improved
comfort, increased wearing
time and overall satisfaction.
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Anatomical Effects on Scleral Fitting
• Ocular Surface Shape
• Corneoscleral Junction

Anatomical Effects on Scleral Fitting
Corneoscleral Junction

The corneoscleral junction is
the angle at the junction of the
cornea and the sclera.
This area typically flattens
substantially from the
peripheral cornea to the
anterior sclera.

Seguí-Crespo M, Ariza-Gracia M´A, Sixpene Nd LD, Pi˜nero DP. Geometrical characterization of the corneo-scleral transition in normal patients with Fourier domain optical coherence
tomography. Int Ophthalmol 2019;39(11):2603–9.
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Anatomical Effects on Scleral Fitting
Corneoscleral Junction

• This anatomical structure
influences several aspects of
the fit including centration,
movement, tissue
compression, and optical
outcomes.
• Asymmetries in the
corneoscleral junction are
more pronounced in
keratoconic eyes, particularly
in advanced cases.

Pinero DP, Martínez-Abad A, Soto-Negro R, Ruiz-Fortes P, P´erez-Cambrodí RJ, Ariza-Gracia MA, et al. Differences in corneo-scleral topographic profile between healthy and keratoconus
corneas. Contact Lens Anterior Eye 2019;42(1):75–84.
Kowalski LP, Collins MJ, Vincent SJ. Scleral lens centration: the influence of centre thickness, scleral topography, and apical clearance. Contact Lens Anterior Eye 2020;43(6):562–7.

How Does Understanding Anatomy To
This Detail Position Me As An
Advanced Fitter?
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Anatomical Effects on Scleral Fitting
• The corneoscleral junction
is less pronounced in Asian
compared to Caucasian
eyes
• Asian eyes may have a
smaller corneal diameter
and a more prolate corneal
shape along the vertical
meridian
• Some laboratories
manufacture scleral lens
designs that account for
known anatomical
variations related to race

Scleral Lenses
• Opportunities
• Terminology
• Anatomy
• Equipment
• Initial Lens Selection
• Complications with Lenses
• Fitting Challenges
• Marketing

Advanced
Fitting
Strategies
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Advanced Fitting Strategies
• A successful advanced scleral lens practice often
requires specialized equipment to obtain the best
data.
• Equipment includes:
•
•
•
•
•

Scleral Mapping
Optical coherence tomography (OCT)
Anterior segment photography
Specular microscopy
Aberrometry

These are all in addition to
any basic primary
care optometry equipment
that is normally needed.

Why Not Corneal Topography
• An accurate empirical scleral
lens fitting is not possible
traditional topographers.
• Traditional topographers do
not go far out enough onto
the sclera.
• Studies show that the
human sclera is rotationally
asymmetric, and its shape
varies considerably between
subjects.

Alejandra Consejo,Clara Llorens-Quintana,Maciej M. Bartuzel,D. Robert Iskander,Jos J. Rozema Rotation asymmetry of the human sclera, Acta Ophthalmologica, Volume 97,
Issue 2 p. e266-e270
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Scleral Mapping
• Currently, there are three scleral mapping
instruments that will measure the topography of the
eye beyond the limbus.
• sMap3D (Visionary Optics)
• Pentacam Cornea Scleral Profile (CSP, Oculus)
• Eye Surface Profiler (ESP, Eaglet Eye)

Advanced Fitting Strategies
Equipment – Scleral Topography

SMap 3D (Visionary Optics)
• This device maps over one million data points on the ocular surface, covering
an approximate 22mm range of the sclera, with a precision of 10µm.
• This instrument uses of sodium fluorescein (NaFl) for its image acquisition
• Three gazes (straight ahead, up-gaze and down-gaze). These images are then
“stitched” and together to one complete ocular surface profile.

•

Visionary Optics. sMap3D. www.visionary-optics.com/smap3d. Accessed March 3, 2022.
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Advanced Fitting Strategies
Equipment – Scleral Topography

SMap 3D (Visionary Optics)
• Works with Visionary Optics’s Europa (standard) and Latitude (freeform) lens
design that allows for a more exact matching of the ocular surface.

Study demonstrating
that 93% coverage was
obtained using stitched
data versus 39% for data
collected only from straight
gaze for a chord diameter
of 16mm.

•

Visionary Optics. sMap3D. www.visionary-optics.com/smap3d. Accessed March 3, 2022.

Advanced Fitting Strategies
Equipment – Scleral Tomography

Pentacam Cornea Scleral
Profile (CSP, Oculus)
• Rotating scheimpflug
camera taking optical slices
of the eye and processing
that into something we can
see on the screen.
• Not placido disc – Not
reliant on tear film quality
or quantiity.
• This may be advantageous
for fitting patients with
dry eyes or with low tear
production.
•

Maller K. Pentacam CSP software to improve efficiency and efficacy of complex custom scleral lens design. Modern Optometry. modernod.com/articles/2019-apr-supplement/pentacam-csp-softwareto-improve-efficiency-and-efficacy-of-complex-custom-scleral-lens-design. Published April 2019. Accessed March 3, 2022.
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Advanced Fitting Strategies
Equipment – Scleral Tomography

Pentacam Cornea Scleral Profile
(CSP, Oculus)
• The Pentacam takes 250
images throughout a series of
five gazes (up, down, left, right
and primary gaze). These
images are then stitched
together to create an ocular
surface profile
• Acquires 100,000 data points,
covering an 18mm diameter of
the cornea and sclera.
• The data can be used for their
in-house Wave lens or can be
sent to your lab of choice
•

Maller K. Pentacam CSP software to improve efficiency and efficacy of complex custom scleral lens design. Modern Optometry. modernod.com/articles/2019-apr-supplement/pentacam-csp-softwareto-improve-efficiency-and-efficacy-of-complex-custom-scleral-lens-design. Published April 2019. Accessed March 3, 2022.

Advanced Fitting Strategies
Equipment – Scleral Topography

Eye Surface Profiler (Eaglet-Eye)
• It maps over 350,000 data
points, covering a 20mm
diameter of the sclera, with an
accuracy of 10µm over the
sclera (and 2µm to 3µm over
the cornea).
• Eaglet-Eye does not
manufacture scleral lenses inhouse, and instead has
partnered with most of the lens
labs.
•

Eaglet Eye. The ESP—Eaglet Eye. www.eaglet-eye.com/the-esp. Accessed March 3, 2022.
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Advanced Fitting Strategies
Equipment – Scleral Topography

Eye Surface Profiler (Eaglet-Eye)
• Using Sodium Fluorescein, this
instrument takes a single image rather
than using multiple stitched images.
• Coverage can be more limited but the
process is more time efficient, with
potentially less error in the data.
• The most common default map is the
bisphere elevation map, in which the
cornea and sclera are shown
simultaneously using different
reference spheres for each.
• This provides a snapshot look at the
scleral shape (spherical, toric, or
irregular)
•

Eaglet Eye. The ESP—Eaglet Eye. www.eaglet-eye.com/the-esp. Accessed March 3, 2022.

Advanced Fitting Strategies
• Equipment Review:
•
•
•
•
•

Scleral Mapping
Optical coherence tomography (OCT)
Anterior segment photography
Specular microscopy
Aberrometry
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Advanced Fitting Strategies
Equipment – Ocular Coherence Tomography

• AS-OCT can aid in selecting the
optimal scleral lens sagittal depth.
• AS-OCT can improve
measurement accuracy of the
tear layer thickness, because we
aren't as accurate with slit lamps.
• Central clearances

• no lower than 100µm before lens
settling and 50µm after to prevent
corneal bearing.

• Limbal clearance

• should clear the limbus by 10-60µm
(a fluorescein-stained tear layer
doesn’t become visible until 20µm to
30µm)

Sorbara L, Maram J, Fonn D, et al. Metrics of the normal cornea: anterior segment imaging with the Visante OCT. Clin Exp Optom. 2010;93(3):150-6
Brujic M. Estimating scleral lens clearance and comparing it to OCT measured clearance. Poster presented at the Global Specialty Lens Symposium. January 22, 2015; Las Vegas, NV.
7] Carracedo G, Serramito-Blanco M, Martin-Gil A, Wang Z, Rodriguez-Pomar C, Pintor J. Post-lens tear turbidity and visual quality after scleral lens wear. Clin Exp Optom 2017;100(6):577–82.
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Advanced Fitting Strategies
Equipment – Ocular Coherence Tomography

• AS-OCT can monitor if weight
is distributed evenly on the
landing zone of the zone of the
conjunctiva.
• AS-OCT imaging helps quantify
the ocular response to scleral
lens wear with respect to
• corneal edema
• tissue compression
• fluid reservoir debris

Vincent SJ, Alonso-Caneiro D, Collins MJ. Optical coherence tomography and scleral contact lenses: clinical and research applications. Clin Exp Optom. 2019 May;102(3):224-241. doi: 10.1111/cxo.12814.
Epub 2018 Jul 30. PMID: 30062745.

Advanced Fitting Strategies
• Equipment Review:
•
•
•
•
•

Scleral Mapping
Optical coherence tomography (OCT)
Anterior segment photography
Specular microscopy
Aberrometry
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Advanced Fitting Strategies
Equipment – Anterior Segment Photography

• Anterior segment
photography is great for
monitoring treatment.
• Showing the patient what
you see vastly improves
communication.
• Images can be sent
electronically to consultants
to help troubleshoot fitting
challenges.
] Schornack MM, Pyle J, Patel SV. Scleral lenses in the management of ocular surface disease. Ophthalmology 2014;121(7):1398–405. [109] Baldwin B.
Contemporary scleral lenses: theory and application. Bentham Science Publishers; 2017.

Advanced Fitting Strategies
Equipment – Anterior Segment Photography

• The fluid reservoir thickness
can also be reliably estimated
using anterior segment
photography and basic image
analysis software.
• Slit lamp photography is
recommended when
significant corneal
epitheliopathy is present since
fluorescein staining should
improve with scleral lens wear.
] Schornack MM, Pyle J, Patel SV. Scleral lenses in the management of ocular surface disease. Ophthalmology 2014;121(7):1398–405. [109] Baldwin B.
Contemporary scleral lenses: theory and application. Bentham Science Publishers; 2017.
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Advanced Fitting Strategies
• Equipment Review:
•
•
•
•
•

Scleral Mapping
Optical coherence tomography (OCT)
Anterior segment photography
Specular microscopy
Aberrometry

Advanced Fitting Strategies
Equipment - Specular Microscopy

• Specular microscopy is a noninvasive procedure that
evaluates corneal endothelial
cell morphology. The
parameters obtained from
specular microscopy include
•
•
•
•

cell size
endothelial cell density
coefficient of variation
hexagonal cell index

Normative values for the corneal endothelium
cell density in middle aged adults are >2700
cells/mm2 , coefficient of variation of 0.27 and
a hexagonal cell index >60 %

Bohnke ¨ M, Masters BR. Confocal microscopy of the cornea. Prog Retin Eye Res 1999;18(5):553–628.
McCarey BE, Edelhauser HF, Lynn MJ. Review of corneal endothelial specular microscopy for FDA clinical trials of refractive procedures, surgical devices and
new intraocular drugs and solutions. Cornea 2008;27(1):1. Doughty MJ, Aakre BM, Ystenaes AE, Svarverud E. Short-term adaptation of the human corneal
endothelium to continuous wear of silicone hydrogel (lotrafilcon A) contact lenses after daily hydrogel lens wear. Optom Vis Sci 2005;82(6): 473–80.
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Advanced Fitting Strategies
Equipment - Specular Microscopy

• Corneal endothelial morphology
is influenced by short and longterm contact lens wear
• HOW WILL THE CORNEA
RESPOND?
• Evaluation of the corneal
endothelium prior to scleral lens
fitting, especially in postkeratoplasty eyes, can provide
some insight into how the cornea
may respond to hypoxic stress.

Bohnke ¨ M, Masters BR. Confocal microscopy of the cornea. Prog Retin Eye Res 1999;18(5):553–628.
McCarey BE, Edelhauser HF, Lynn MJ. Review of corneal endothelial specular microscopy for FDA clinical trials of refractive procedures, surgical devices and
new intraocular drugs and solutions. Cornea 2008;27(1):1. Doughty MJ, Aakre BM, Ystenaes AE, Svarverud E. Short-term adaptation of the human corneal
endothelium to continuous wear of silicone hydrogel (lotrafilcon A) contact lenses after daily hydrogel lens wear. Optom Vis Sci 2005;82(6): 473–80.

Advanced Fitting Strategies
Equipment - Specular Microscopy

Normative values for the corneal
endothelium cell density in middle
aged adults are >2700 cells/mm2

• The minimum recommended endothelial cell count for considering scleral lens fitting is 800 cells/mm2.
• Minimize risk by...
•
•

selecting a hyper-Dk material
requesting a center thickness as thin as possible

Bohnke ¨ M, Masters BR. Confocal microscopy of the cornea. Prog Retin Eye Res 1999;18(5):553–628.
McCarey BE, Edelhauser HF, Lynn MJ. Review of corneal endothelial specular microscopy for FDA clinical trials of refractive procedures, surgical devices and
new intraocular drugs and solutions. Cornea 2008;27(1):1. Doughty MJ, Aakre BM, Ystenaes AE, Svarverud E. Short-term adaptation of the human corneal
endothelium to continuous wear of silicone hydrogel (lotrafilcon A) contact lenses after daily hydrogel lens wear. Optom Vis Sci 2005;82(6): 473–80.
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Advanced Fitting Strategies
• Equipment Review:
•
•
•
•
•

Scleral Mapping
Optical coherence tomography (OCT)
Anterior segment photography
Specular microscopy
Aberrometry

Advanced Fitting Strategies
Equipment – Aberometry

30

4/2/2022

Advanced Fitting Strategies
Equipment – Aberometry

• Many eyes that are being
fit with scleral lenses
have complex types of
aberrations collectively
known as “higher order
aberrations”, or HOAs.
• These aberrations can
significantly degrade
visual quality.

Advanced Fitting Strategies
Equipment – Aberometry

• Assuming we fit them correctly,
scleral lenses are ideally suited to
customized HOA correction because
they move far less when in the eye.
• OVITZ has shown how using
wavefront guided scleral lenses on
patients with severe keratoconus can
produce vision results superior to
that from typical normal eyes.
• This company has the ability to
combine wavefront aberrometry
measurement with lens
manufacturer lathe machine
software
Assadpour M, Nabovati P, Hashemi H, Rafati S, Yekta A, Jafarzadehpur E, Khabazkhoob M. Comparison of Corneal Higher-order Aberrations between
Miniscleral and Hybrid Lenses in Keratoconus. Optom Vis Sci. 2020 Sep;97(9):749-753. doi: 10.1097/OPX.0000000000001560. PMID: 32941341.
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Advanced Fitting Strategies
• Initial Lens Selection
•
•
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•

Diagnostic Lenses
Empirical Fitting
Ocular Coherence Tomography
Profilometry
Impression Based
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Advanced Fitting Strategies
• Initial Lens Selection
•
•
•
•
•

Diagnostic Lenses
Empirical Fitting
Ocular Coherence Tomography
Profilometry
Impression Based

Initial Lens Selection
Diagnostic Fitting
• Understand the principles
behind the selection of
specific parameters
• Understand how to
modify these parameters
when necessary.
• When selecting an initial
diagnostic lens, you must
consider
• overall lens diameter
• sagittal depth
• posterior lens surface
profile.
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Initial Lens Selection
Diagnostic Fitting
• Many manufacturers
diagnostic lens kits include a
set of lenses with a wide
range of sagittal depths,
diameters, and lens profiles.
• Once these initial parameters
have been selected,
additional modifications can
be made
• Fit

• Transition and landing zone

• Visual performance
• Optic zone

• front surface asphericity, front
surface toric, multifocal

Diagnostic Fitting (COVID-19)

• During the height of the COVID-19 pandemic, there were serious
concerns about office protocols and a need to limit patient
contact.
• While the literature supported the use of contact lenses, there was
a legitimate concern about the safety of reusable in-office
diagnostic lenses.
Jones L, Walsh K, Willcox M, Morgan P, Nichols J. The COVID-19 pandemic: Important considerations for contact lens
practitioners. Cont Lens Anterior Eye. 2020 Jun;43:196-203.
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Diagnostic Fitting (COVID-19)
• This discussion does not typically apply
when fitting most standard soft lenses;
manufacturers supply practitioners with
single-use lenses that can be discarded after
every patient.
• There are greater concerns about scleral
lenses.
• To address these concerns, a contact lens
disinfection protocol was developed in
cooperation with the AOA CLCS and the
American Academy of Optometry Section
on Cornea, Contact Lenses and Refractive
Technologies.

Sindt C, Bennett E, Szczotka-Flynn L, Sclafani L, Barnett M; American Academy of Optometry (AAO) Section on Cornea, Contact Lenses &
Refractive Technologies, and The American Optometric Association (AOA) Contact Lens and Cornea Section. Technical Report: Guidelines for
Handling of Multipatient Contact Lenses in the Clinical Setting. Optom Vis Sci. 2020 Aug;97:544-548.

• Detailed cleaning process
to be performed after
every use of in-office
diagnostic lenses and every
28 days for lenses that have
been opened and
not reused.
• This report explains what
should be done with
reusable GP, hybrid, and
soft contact lenses.
• Putting this evidencebased research into
practice can help
practitioners feel more
comfortable fitting
reusable lenses.
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Advanced Fitting Strategies
• Initial Lens Selection
•
•
•
•
•

Diagnostic Lenses
Empirical Fitting
Ocular Coherence Tomography
Profilometry
Impression Based

Initial Lens Selection
Empirical Fitting
• Empirical fitting can be done supplying
necessary clinical findings over the
phone to a consultant or using
computer software
• Studies show greater initial patient
satisfaction and optimized lens fitting
with high first fit success rates.
• Empirical fitting may also be a safer
approach because multi-use lenses are
not required.
• Potentially, the first lens applied is
customized to the patient’s eye.

• This reduces lens handling by multiple
people and the risk of potential
infection.

Ruston DM. The challenge of fitting astigmatic eyes: rigid gas-permeable toric lenses. Cont Lens Anterior Eye 1999;22(Suppl 1):S2–13.
Kwong H, Gundel R. Empirical fitting with polycon II lenses. Int Contact Lens Clin 1999;26(6):152–6.
van der Worp E, de Brabander J, Lubberman B, Marin G, Hendrikse F. Optimising RGP lens fitting in normal eyes using 3D topographic data. Cont Lens Anterior Eye 2002;25(2):95–9.
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Initial Lens Selection
Empirical Fitting

• This method has a number of
advantages including reduced
chair time
• When everything happens so
quickly, patients may find it
difficult to justify your exam
fees. Take extra time to
explain the science behind
the software.

Advanced Fitting Strategies
• Initial Lens Selection
•
•
•
•
•

Diagnostic Lenses
Empirical Fitting
Ocular Coherence Tomography
Profilometry
Impression Based
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Initial Lens Ocular
Selection
Coherence Tomography
OCT measurements can help with initial lens selection, understanding landing zone
alignment, and customizing scleral lens peripheral curves.
Helps find your errors when you are unsuccessful with spherical diagnostic lenses.

146] Gemoules G. A novel method of fitting scleral lenses using high resolution optical coherence tomography. Eye Contact Lens 2008;34(2):80–3.

Photos: Benefits of OCT When Fitting Specialty Lenses
Anterior segment optical coherence tomography can be used for many pre- and post-contact lens assessments.
By Randy Kojima, FAAO; Patrick Caroline, FAAO; Maria Walker, OD; Beth Kinoshita, OD, FAAO; Mark André, FAAO; & Matthew Lampa, OD, FAAO
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Advanced Fitting Strategies
• Initial Lens Selection
•
•
•
•
•

Diagnostic Lenses
Empirical Fitting
Ocular Coherence Tomography
Profilometry
Impression Based

Initial Lens Selection
Profilometry
Profilometry provides quantitative anatomical data to guide initial scleral
lens selection including the ocular sagittal height profile, scleral and
corneal (limbal) asymmetry, and conjunctival irregularities.
Based on the data collected, customized software provides the parameters
of the optimal first lens to apply on the eye from a database of lens
designs or allows total customization.

M. Barnett et al. Contact Lens and Anterior Eye 44 (2021) 270–288 274
DeNaeyer G, Sanders DR. sMap3D corneo-scleral topographer repeatability in scleral lens patients. Eye Contact Lens 2018;44:S259–64.
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Initial Lens Selection
Profilometry
• When fitting scleral lenses empirically,
you still should place a lens on eye to
determine the lens power.
• If you want to limit diagnostic lens use,
you can do this by
• estimating from a previously worn rigid
lens
• performing an over-refraction after
receiving the initial empirically designed
lens.

• When obtaining profilometry readings, it
is helpful to use two different
technicians. The first person can
concentrate on restricting the patient’s
eyelids while the second person can
acquire the images.

M. Barnett et al. Contact Lens and Anterior Eye 44 (2021) 270–288 274
DeNaeyer G, Sanders DR. sMap3D corneo-scleral topographer repeatability in scleral lens patients. Eye Contact Lens 2018;44:S259–64.

Initial Lens Selection
Profilometry
Profilometry gives you a great starting point lens. Aligning this technology with certain labs allows
you to create a completely custom lens based on the data provided.
The ScanFitPRO design software is compatible with Oculus Pentacam’s Corneal Scleral Profile (CSP)
and the Eaglet Eye’s Eye Surface Profiler (ESP). The scanning process is quick and is more accurate
than a diagnostic lens fitting.
The topography data is placed into the ScanFitPRO Software and a customized ScanFitPRO is
designed.
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Advanced Fitting Strategies
• Initial Lens Selection
•
•
•
•
•

Diagnostic Lenses
Empirical Fitting
Ocular Coherence Tomography
Profilometry
Impression Based

Initial Lens Selection
Impression Based
• Impression based fitting is a
valuable especially for highly
irregular corneal or scleral
shapes.
• Using an FDA-approved ocular
compound, the impression
process captures all cornealscleral irregularities and
contours.
• The process of obtaining an
ocular impression has minimal
impact on corneal shape.
Harthan Js. EyePrintPRO fitting for a patient with refractory ocular surface disease and a glaucoma drainage device. San Antonio, USA:
American Academy of Optometry; 2018.
Nguyen MT, Thakrar V, Chan CC. EyePrintPRO therapeutic scleral contact lens: indications and outcomes. Can J Ophthalmol 2018;53(1):66–70
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Initial Lens Selection
Impression Based
• Impression based technology
allows close alignment of the
scleral lens to the anatomy of
the anterior ocular surface.
• This process allows for more
information to be obtained
than high-tech, computerized
topographical scanners.
• This provides the practitioner
with the ability to fit the most
complex of eyes.
Harthan Js. EyePrintPRO fitting for a patient with refractory ocular surface disease and a glaucoma drainage device. San Antonio, USA:
American Academy of Optometry; 2018.
Nguyen MT, Thakrar V, Chan CC. EyePrintPRO therapeutic scleral contact lens: indications and outcomes. Can J Ophthalmol 2018;53(1):66–70
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What Are The Potential
Complications
• Hypoxic
• Infectious
• Inflammatory
• Osmotic
• Mechanical

Contact lens wear reduces the amount
of oxygen to the cornea, especially
under closed eye conditions.

•
•
•
•
•
•
•

Epithelial and stromal edema
Increased bacterial adherence to epithelial cells
Decreased epithelial cell regeneration
Compromised epithelial junctional integrity
Microcysts and vacuoles
Endothelial polymegathism and bleb formation
Corneal vascularization.

Complications of Scleral Lenses
Hypoxia-Related Complications

• Historically, the Holden-Mertz criteria have
been used to determine the minimal
amount of oxygen transmissibility needed to
avoid contact lens-induced corneal swelling
during open-eye (24.1) and closed-eye (87.0)
conditions.
• More recently, Harvitt and Bonanno
suggested transmissibility values of 35 for
the open eye and 125 for the closed eye to
prevent hypoxia throughout the entire
corneal thickness.

Holden BA, Mertz GW. Critical oxygen levels to avoid corneal edema for daily and extended wear contact
lenses. Invest Ophthalmol Vis Sci. 1984;25(10):1161-1167.
Harvitt DM, Bonanno JA. Re-evaluation of the oxygen diffusion model for predicting minimum contact lens Dk/t values needed to avoid corneal anoxia.
Optom Vis Sci. 1999 Oct;76(10):712-9. doi: 10.1097/00006324-199910000-00023. PMID: 10524787.
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Complications of Scleral Lenses
Hypoxia-Related Complications

• Oxygen transmissibility has NOT been
much of a concern due to innovations is
contact lens materials.
• Fortunately, most of these acute
complications can be managed rather
easily by changing lens materials.
• Although oxygen’s ability to reach the
ocular surface is dependent on the lens
material, it is also affected by central
corneal clearance and overall lens
diameter.

Hypoxia may play an important role in one of the
most serious contact lens - related
complications, microbial keratitis, which likely results
from increased bacterial adherence to epithelial cells
under hypoxic conditions.

Michaud L, van der Worp E, Brazeau D, Warde R, Giasson CJ. Predicting estimates of oxygen transmissibility for scleral lenses. Cont Lens Anterior
Eye. 2012;35(6):266-271.

What Are The Potential
Complications
• Hypoxic
• Infectious
• Inflammatory
• Osmotic
• Mechanical

Sources for microbial contamination put all
contact lens wearers at risk. Common sources
of contamination include the environment, the
wearer's hands (especially beneath the nail),
the eye and ocular adnexa, a contaminated
lens or lens case and contaminated solutions.
•
•
•
•

stromal infiltrates
anterior chamber inflammation
decrease in visual acuity
subjective discomfort
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Complications of Scleral Lenses
Infection-Related Complications

• Two main types of ulcerative keratitis are
associated with contact lens use. These
are microbial keratitis (Pseudomonas
aeruginosa, in particular)
and Acanthamoeba keratitis.
• Although other types of keratitis (viral,
herpetic fungal, parasitic, etc.) can occur
with contact lens wear, the frequency
with which these types occur is generally
not different between contact lens
wearers and non-contact lens wearers.
• Infiltrative keratitis is rare (~0.1 - 0.2%) in
scleral lens wearers.

Walker MK, Bergmanson JP, Miller WL, Marsack JD, Johnson LA. Complications and fitting challenges associated with scleral contact lenses: A review. Cont Lens Anterior
Eye. 2016;39(2):88-96.
Schornack M, Harthan J, Barr JT, Shorter E, Nau A, Nau CB. Complications of Scleral Lens Wear. Poster presented during ARVO 2016; Abstract 1467
Zimmerman AB, Marks A. Microbial keratitis secondary to unintended poor compliance with scleral gas-permeable contact lenses. Eye Contact Lens.

2014;40(1):e1-4.

What Are The Potential
Complications
• Hypoxic
• Infectious
• Inflammatory
• Osmotic
• Mechanical

Inflammatory complications that result
from contact lens use occur frequently
• peripheral corneal ulcers
• contact lens acute red eye
• contact lens-associated superior limbic
keratoconjunctivitis
• giant papillary conjunctivitis
• preservative hypersensitivity and toxicity
reactions
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Complications of Scleral Lenses
Inflammatory-Related Complications

• Most of these are easily treated
with a modification in behavior.

• Lid hygiene
• Adjusting the lens fit or lens material
• Changing lens care regimens

In cases of peripheral corneal ulcers, it is
imperative to rule out an early microbial keratitis.

What Are The Potential
Complications
• Hypoxic
• Infectious
• Inflammatory
• Osmotic
• Mechanical

Osmotic complications occur with changes in
the tonicity of the tear film. This can be as a
result of epiphora (hypotonicity) or in dry eyes
(hypertonicity).
• Adjusting the fit of the contact lens
• Corneal Staining
• Superficial punctate keratitis
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Complications of Scleral Lenses
Osmotic-Related Complications

• Studies show that patients with
keratoconus also have lower tear
volumes and tend to be very
symptomatic for dry eye.
• Options for treatment
•
•
•
•
•

•

Punctal Plugs
Lens Treatments
Artificial Tears (non-preserved)
Adjusting Filling Solutions (confirmation)
Wearing Time

Carracedo G, Recchioni A, Alejandre-Alba N, et al. Signs and symptoms of dry eye in keratoconus patients: A pilot study. Curr Eye Res.
2015;40(11):1088-1094.

What Are The Potential
Complications
• Hypoxic
• Infectious
• Inflammatory
• Osmotic
• Mechanical

Mechanical complications can range from
subclinical to visually significant. All lenses
can produce effects ranging from
microtrauma to full-thickness abrasions.
•
•
•
•
•
•

Abrasions
Impression Rings
Discomfort
Arcuate staining
Vascular compression (blanching/impingement)
Rebound injection after lens removal.
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Complications of Scleral Lenses
Mechanical-Related Complications

• Tissue compression is the result of a
misaligned scleral lens landing zone
or a landing zone that is not wide
enough to evenly spread the force
the lens exerts on the conjunctiva.
• Both excessively steep and flat
lenses are capable of creating these
issues.

Marcus R. Noyes, OD, and John D. Gelles, OD. Scleral Lenses: The Perfect Landing Review of Cornea and Contact Lenses. September 15, 2021
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Fitting Challenges of Scleral
Lenses
•PATIENT SYMPTOMS
•REASONS
•DIAGNOSIS
•HOW DO YOU FIX IT

Fitting Challenge

Asymmetric Sclera
"Scleral misalignment occurs because of uneven bearing on
a scleral lens landing zone"
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Fitting Challenges of Scleral
Asymmetric Sclera
Lenses
• SYMPTOMS:

• Patients with scleral misalignment demonstrate increasing lens
discomfort throughout the day.
• Patients may describe a mild headache or noticeable feeling
after several hours of wear. There may be accompanying redness
in the area of greatest bearing.

Fitting Challenges of Scleral
Asymmetric Sclera
Lenses
• REASON:

• Scleral misalignment occurs because of uneven bearing on a
scleral lens landing zone.
• The sclera is not spherical. Lenses with only one or two
curvatures will not always sit flush on the ocular surface.

This can be the result of a
“normal” scleral but
becomes more of an issue
with Pinguecula, Pterygium,
Nodules and Glaucoma
Drainage Devices
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Fitting Challenges of Scleral
Asymmetric Sclera
Lenses
• DIAGNOSING:
• Major misalignment can be observed as impingement or
bearing on the conjunctival blood vessels.
• Sometimes impingement is subtle, and an OCT image may
be needed to properly diagnose the condition.
• When OCT is unavailable, use of fluorescein sodium drops
before removal to see dye movement under the lens.
• Physically moving the scleral lens in real time to look at
landing zone impingement may be helpful to find areas of
most compression.

Fitting Challenges of Scleral
Lenses
Asymmetric Sclera
• HOW DO YOU FIX IT:
• BASIC: Go smaller by adjusting the diameter.
• INTERMEDIATE: Design a toric haptic, or a quadrantspecific using a fit set or with the help of scleral mapping
device
• ADVANCED: Completely custom freeform lenses or
impression based fits

Visser ES, Visser R, Van Lier HJ. Advantages of toric scleral lenses. Optom Vis Sci. 2006;83(4):233-236.
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Fitting Challenges of Scleral
Lenses
Asymmetric Sclera

Studies show that, in comparison to habitual
scleral lens corrections (spherical and toric landing zones), a
quadrant-specific scleral lens design resulted in
an improvement of one line or more visual acuity
in 50% of eyes and a reduction in the incidence
of midday lens removal from 30% to 7%.

Barnett M, Carrasquillo KG, Schornack MM. Clinical outcomes of scleral lens fitting with a data-driven, quadrant-specific design:
multicenter review. Optom Vis Sci 2020;97(9):761–5.

Fitting Challenge

Excessive Inferior
Clearance
"Scleral lens that is decentered inferiorly"
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Fitting Challenges of Scleral
Excessive Inferior Clearance
Lenses
• SYMPTOMS:
• Patients with excessive
inferior clearance
demonstrate lens
awareness.
• Patients may also
report foreign body
sensation.

Fitting Challenges of Scleral
Excessive Inferior Clearance
Lenses
• REASONS:
• Scleral lenses have a
tendency to center low
and slightly temporally.
• This decentration may be
caused by pressure from
the upper eyelid pushing
the lens downward
• Inferior lens decentration
can be a result of vaulting
that is too high.
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Fitting Challenges of Scleral
Excessive Inferior Clearance
Lenses
• REASONS:

• Result of an asymmetrical
topography of the sclera
pushing the lens temporally.
• Findings can vary
significantly based on
•
•
•
•

the landing zone design
scleral topography
apical clearance
wearing time.

The mass of the lens does not appear to play a significant role.

Fitting Challenges of Scleral
Excessive Inferior Clearance
Lenses
• DIAGNOSING:

• Seen very easily with a slit lamp evaluation
• Horizontal and vertical lens decentration can be quantified using
imaging techniques such as an OCT.
• Lens markings are used lens rotation can be evaluated as well.

Vincent SJ, Alonso-Caneiro D, Collins MJ. The temporal dynamics of miniscleral contact lenses: central corneal clearance and centration.
Contact Lens Anterior Eye 2018;41(2):162–8.
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Fitting Challenges of Scleral
Excessive Inferior Clearance
Lenses
• HOW DO YOU FIX IT:

• A scleral lens should exhibit minimal movement on blinking or
eye movements. Excessive movement can occur with
• Remove fenestrations - these lenses are slightly more mobile due to
reduced suction forces.
• Decrease excessive central vault
• Adjust landing zone alignment

Vincent SJ, Alonso-Caneiro D, Collins MJ. The temporal dynamics of miniscleral contact lenses: central corneal clearance and centration.
Contact Lens Anterior Eye 2018;41(2):162–8.

Fitting Challenge

Seal-off
"If a scleral lens fits too tightly, then it causes the lens to shift from a
semi-sealed state to a completely sealed state.
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Fitting Challenges of Scleral
Concerns with Seal-Off
Lenses
• SYMPTOMS:

• Patients with lens seal-off
demonstrate increasing lens
discomfort throughout the
day.
• Patients may describe a mild
headache or noticeable
feeling after several hours of
wear.
• There may be accompanying
red eye with a visible white
outer ring around the edge
of the lens.

Carracedo G, Serramito-Blanco M, Martin-Gil A, Wang Z, Rodriguez-Pomar C, Pintor J. Post-lens tear turbidity and visual quality after
scleral lens wear. Clin Exp Optom. E-pub Jan. 26, 2017.

Fitting Challenges of Scleral
Concerns with Seal-Off
Lenses
• REASONS:

• Scleral lenses are meant to rest
on the bulbar conjunctiva
somewhere beyond the limbus.
• Problems occur with excessive
conjunctival blood vessel
blanching within the landing
zone.
• Practitioners need to avoid
harsh bearing on the limbus to
avoid significant corneal
complications such as
• corneal limbal edema
• neovascularization
• keratitis.

Carracedo G, Serramito-Blanco M, Martin-Gil A, Wang Z, Rodriguez-Pomar C, Pintor J. Post-lens tear turbidity and visual quality after
scleral lens wear. Clin Exp Optom. E-pub Jan. 26, 2017.
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Fitting Challenges of Scleral
Concerns with Seal-Off
Lenses
• DIAGNOSING:

• Seal off can be observed with
a slit lamp as impingement or
bearing on the conjunctival
blood vessels. Can be subtle.
• An OCT image can be helpful
to properly diagnose the
condition.
• When OCT is unavailable, use
of fluorescein sodium drops
and see if you can observe dye
movement under the lens.

Carracedo G, Serramito-Blanco M, Martin-Gil A, Wang Z, Rodriguez-Pomar C, Pintor J. Post-lens tear turbidity and visual quality after
scleral lens wear. Clin Exp Optom. E-pub Jan. 26, 2017.

Fitting Challenges of Scleral
Concerns with Seal-Off
Lenses
• HOW DO YOU FIX IT:
• Spherical sclera - landing
zone curves may be flattened
to reduce the pressure on the
conjunctival vessels.
• Non-spherical sclera - toric or
quadrant-specific
peripherical curves. More
advanced cases would call for
more custom designs
Carracedo G, Serramito-Blanco M, Martin-Gil A, Wang Z, Rodriguez-Pomar C, Pintor J. Post-lens tear turbidity and visual quality after
scleral lens wear. Clin Exp Optom. E-pub Jan. 26, 2017.

57

4/2/2022

Fitting Challenge

Conjunctival
Prolapse
"loose conjunctival tissue adjacent to the limbus is pulled within the
fluid chamber of the scleral lens where there is limbal clearance."

Fitting Challenges of Scleral
Lenses
Conjunctival Prolapse

• SYMPTOMS:
• Patients with conjunctival
prolapse may be asymptomatic;
others may notice pink tissue at
the boundary of the iris.
• Scleral lenses can adhere to the
ocular surface and become very
difficult to remove.

Miller D, Carroll JM, Holmberg A. Scleral lens cling measurement. Am J Ophthalmol 1968;65(6):929–30.
Walker M, Bergmanson JP, Marsack JD, et al. Complications and fitting challenges associated with scleral contact lenses: a review.
Contact Lens Anterior Eye. 2016;39(2):88-96.
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Fitting Challenges of Scleral
Lenses
Conjunctival Prolapse

• REASONS:

• Prolapse occurs when loose
perilimbal conjunctival tissue
is pulled between the scleral
lens and the corneal limbus.

• Both compression and suction
forces contribute to
conjunctival prolapse

• Observed in the region of the
thickest fluid reservoir.
• Has everything to do with our
estimation of limbal
clearance.
• Makes a great argument for
OCT evaluation.

Miller D, Carroll JM, Holmberg A. Scleral lens cling measurement. Am J Ophthalmol 1968;65(6):929–30.
Walker M, Bergmanson JP, Marsack JD, et al. Complications and fitting challenges associated with scleral contact lenses: a review.
Contact Lens Anterior Eye. 2016;39(2):88-96.

Fitting Challenges of Scleral
Conjunctival Prolapse
Lenses
• DIAGNOSING:
• Conjunctival prolapse is simple
to detect and diagnose with a
slit lamp evaluation.
• Commonly in the inferior
quadrant where the lens is the
greatest vault in the limbal area.
• Generally occurs within of 1 or 2
quadrants
• It is possible to have 360 degrees
of conjunctival prolapse.
Walker MK, Caroline P, Lampa M, Kinoshita B, Andre MP, Kojima R. Proposed mechanism of scleral lens induced conjunctival prolapse.
In: Global Specialty Lens Symposium; 2014.
Fisher D, Collins MJ, Vincent SJ. Conjunctival prolapse during open eye scleral lens wear. Contact Lens Anterior Eye 2020;44(1):115–9.
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Fitting Challenges of Scleral
Conjunctival Prolapse
Lenses
• HOW DO YOU FIX IT:
• Potential solutions to reduce
conjunctival prolapse
include
• reducing limbal reservoir
thickness (≤ 100 µm of limbal
clearance)
• improving landing zone
alignment (centering the lens)
• incorporating a fenestration
to relieve suction forces.
Walker MK, Caroline P, Lampa M, Kinoshita B, Andre MP, Kojima R. Proposed mechanism of scleral lens induced conjunctival prolapse.
In: Global Specialty Lens Symposium; 2014.
Fisher D, Collins MJ, Vincent SJ. Conjunctival prolapse during open eye scleral lens wear. Contact Lens Anterior Eye 2020;44(1):115–9.

Fitting Challenge

Midday Fogging
"Microscopic debris is accumulating between your
scleral lens and your cornea."
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Fitting Challenges of Scleral
Midday Fogging
Lenses
• SYMPTOMS:

• Patients will report vision as
hazy and blurred. The
hallmark symptom is reports
of looking through “fog”,
occurring immediately after
application or after several
hours of wear.
• Midday fogging is commonly
encountered in 26–46 % of
patients.

Postnikoff CK, Pucker AD, Laurent J, Huisingh C, McGwin G, Nichols JJ. Identification of leukocytes associated with midday fogging in the
post-lens tear film of scleral contact lens wearers. Invest Ophthalmol Vis Sci 2019;60(1):226–33.
Walker MK, Bergmanson JP, Miller WL, Marsack JD, Johnson LA. Complications and fitting challenges associated with scleral contact
lenses: a review. Contact Lens Anterior Eye 2016;39(2):88–96.

Fitting Challenges of Scleral
Midday Fogging
Lenses
• REASONS:
• Midday fogging occurs when
there is accumulation of debris
in the tear film reservoir
during scleral lens wear.
• Reservoir debris has been
linked with leukocytes, lipids,
and external tear film debris.

Postnikoff CK, Pucker AD, Laurent J, Huisingh C, McGwin G, Nichols JJ. Identification of leukocytes associated with midday fogging in the
post-lens tear film of scleral contact lens wearers. Invest Ophthalmol Vis Sci 2019;60(1):226–33.
Walker MK, Bergmanson JP, Miller WL, Marsack JD, Johnson LA. Complications and fitting challenges associated with scleral contact
lenses: a review. Contact Lens Anterior Eye 2016;39(2):88–96.
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Fitting Challenges of Scleral
Midday Fogging
Lenses
• DIAGNOSING:

• Debris in the tear film
reservoir is visible on
biomicroscopy. It can also be
diagnosed with OCT.
• The appearance of the debris
in midday fogging is usually
variable in size, color and
pattern of appearance.

Caroline P, Andre M. Cloudy vision with sclerals. Contact Lens Spectrum. 2012;27:56.
Johns L, McMahon J, Barnett M. Scleral lens evaluation. In: Barnett M, Johns L, editors. Contemporary scleral lenses: theory and
application. Bentham Science; 2017. p. 395–400
Serramito M, Privado-Aroco A, Batres L, Carracedo G. Corneal surface wettability and tear film stability before and after scleral lens
wear. Contact Lens Anterior Eye 2019;42(5):520–5. .

Fitting Challenges of Scleral
Midday Fogging
Lenses
• HOW DO YOU FIX IT:

• MDF requires removal and reapplication of the scleral lens. It
should be noted that fogginess disappears immediately after
scleral lens reapplication.
• Requires an adjustment of the lens fit by reducing overall sagittal
depth and/or flattening the curve over the limbus.
Can't Always Blame The Lens!
•

•

Clean up the ocular surface, treat allergies and dry eye disease.
• Some patients may benefit from eyewash in the morning prior to scleral lens
application.
Change the application solution from saline to a high-viscosity, preservative-free
artificial tear to help reduce debris accumulation.

Skidmore KV, Walker MK, Marsack JD, Bergmanson JP, Miller WL. A measure of tear inflow in habitual scleral lens wearers with and
without midday fogging. Contact Lens Anterior Eye 2019;42(1):36–42.
Fadel D. Scleral Lens issues and complications related to a non-optimal fitting relationship between the Lens and ocular surface. Eye
Contact Lens 2019;45(3):152–63.
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Scleral Lenses
• Opportunities
• Terminology
• Anatomy
• Equipment
• Initial Lens Selection
• Complications with Lenses
• Fitting Challenges
• Marketing

Advanced
Fitting
Strategies

Advantages of Scleral Lenses
• Scleral lenses can help
build a practice
• Obvious benefit for the
patients, but they also
create strong networks and
good relationships with
other eyecare professionals
• Create bridge between
optometry and
ophthalmology.
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Position Yourself For Success
• Golden Opportunity:

• Although most eyecare
practitioners are familiar
with scleral lenses
• Many prefer to refer these
cases to an experienced
scleral lens practitioner, as
they may not have the
time, desire, or resources
to fit them.

Position Yourself For Success
Being an "Advanced Fitter" means nothing if
no one knows what you are doing?
• Go out of your way to meet with corneal specialists (Cards, Brochures, etc).
•
•
•
•

Letters and stopping by
Explain your techniques, the new technology you have in the office
Keep them updated with their patients progress
Force them to think of you as part of their team
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Your Responsibility – Stay Current
• Continuing Education

• Scleral Lens Education Society (SLS)
• sclerallens.org .

• GP Lens Institute (GPLI)
• gpli.info

• Association of Contact Lens Educators at
• AOCLE.org

• Webinars

• Various Manufacturers

• Conferences

• GLOBAL SPECIALTY LENS SYMPOSIUM
• ICSC International Congress of Scleral Contacts
• JULY 29 - 30, 2022 FORT LAUDERDALE, FL

• Colleagues

Thank You!
Jcompton@comptoneye.com
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