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Abstract: In recent years, advanced diagnostic instruments have become widely available in optometric practices, offering
various functions that optimize clinical information gathering. This article focuses on the Medmont Meridia™, a state-of-the-art
multipurpose diagnostic device with corneal topography and cutting-edge features. Corneal topography is pivotal in the early
diagnosis of corneal disorders, determining baseline ocular surface assessment, helping in contact lens fitting, and monitoring
ocular health over time. The Medmont Meridia boasts Placido-disc-based imaging with extensive corneal coverage. Furthermore,
the Meridia accurately measures the horizontal visible iris diameter, pupil diameter, and palpebral fissure width, which assists in
making contact lens parameter decisions. Additionally, it offers sagittal height data for scleral lens design and first lens selection,
streamlining the fitting process. Beyond its topography capabilities, the Meridia excels as a comprehensive dry eye assessment
tool. With features like tear meniscus height, tear film surface quality, and meibography capabilities, it aids in diagnosing dry eye
and monitoring its progression. The device also provides customizable dry eye reports with integrated grading scales and
questionnaires, making dry eye management, patient education, and compliance more accessible. In conclusion, the Medmont
Meridia consolidates a multitude of examination tools in a single instrument, enhancing practice efficiency and elevating patient
care and communication. Its versatility and accuracy make it an invaluable asset in optometric practices worldwide.
Keywords: corneal topography, multipurpose devices, dry eye disease, dry eye assessment, diagnostic instruments, ocular health
monitoring, contact lens fitting, practice efficiency

Introduction

Advanced, multi-functional diagnostic devices have only become widely available within optometric practices over the
last few years.' These devices undertake a variety of functions, providing savings in physical space, cost, and time to
gather clinical information. Many of these instruments include the assessment of corneal topography.

Corneal topography is fundamental to the early diagnosis of a variety of corneal disorders (notably keratoconus),” ™ to
examine and document the baseline ocular surface before contact lens fitting,” to determine the ocular surface shape,
curvature, sagittal height, and corneal power and thickness,® to optimize contact lens fitting,® and to monitor ocular health
over time.” Prior to the development of topography, the corneal shape was measured with the keratometer, limiting the
information obtained to the central 34 mm only. Corneal mapping has now evolved through the development of
videokeratography and has expanded from simply mapping the corneal profile to assessing a wide variety of ocular
surface characteristics.

Topographers are broadly classified into two main categories, Placido-disc based systems, and elevation systems.
Placido-disc systems project a series of concentric light rings on the cornea, capture the image of the reflected rings,
and analyze the data along the rings.'”* By measuring the distance between the rings and their relationship with
each other, these topographers provide accurate information on the anterior surface, such as corneal curvature and
tear layer quality.>>" "' Two types of Placido-disc systems are available, small and large-cone. Compared to large-
cone topographers, small-cone units use a shorter working distance and project a greater number of rings on the
cornea. Elevation systems use a light ray to directly measure the elevation of the anterior and posterior surfaces,
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generating corneal pachymetry across the entire cornea. They provide corneal curvature of both anterior and
posterior corneal surfaces based on the elevation data using sophisticated algorithms.'?

The Medmont Meridia™ (Medmont International Pty Ltd; VIC, Australia) is a relatively new multipurpose diagnostic
device containing a Placido-disc-based, small-cone topographer. In addition to measuring corneal topography, the

Meridia Professional model'>~!3

includes a variety of useful imaging options and acts as a dry eye assessment tool,
with tear film analysis and meibomian gland (MG) evaluation, resulting in an instrument that has a wide variety of

clinical uses (Table 1).

Table | Examination Tools Available in the Medmont Meridia™

Diagnostic tools Corneal disorders Standard corneal topography

Composite corneal topography

Disease detection indices (IS index, SAl, SRI)

Corneal sagittal height

Image capture of the ocular surface with white light (grading scales included)

Image capture of fluorescein staining with cobalt blue light (grading scales included)

Dry eye Tear meniscus height measurement

Meibomian gland imaging (grading scale included)

Image capturing fluorescein staining with cobalt blue light (grading scales included)

Non-invasive tear film break-up time (NITBUT)

Tear film surface quality (TFSQ)

Dry eye disease screening report

Pre-contact lens fitting Standard corneal topography

Composite corneal topography

HVID measurement

Pupil diameter

Palpebral aperture

Corneal sagittal height

Image capture of the baseline ocular surface with white light (grading scales included)

Image capture of baseline fluorescein staining with cobalt blue light (grading scales included)

Tear meniscus height measurement

Meibomian gland imaging (grading scale included)

Tear film surface quality (TFSQ)

Lens selection and design Important parameters for contact lens fitting, including, but not limited to, best-fit sphere, chord values, and the
sagittal height difference between the two main meridians

Software for contact lens fit simulation (selection available from various commercial lens designs or choose

a “custom” design)

(Continued)
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Table | (Continued).

Lens evaluation on the eye Image and video capturing lens alignment and centration with white light

Image and video capturing fluorescein pattern with cobalt blue light

Non-invasive BUT

Tear film quality over the lens surface (TFSQ)

Tear meniscus height measurement

Monitoring ocular surface health | Corneal topography to compare with baseline maps (change over time)

Subtractive map to evaluate the ortho-k lens effect on the cornea

Image capture of ocular surface condition with white light to compare with baseline findings (grading scales
included)

Image capture of ocular surface staining with cobalt blue light to compare with baseline findings (grading scales
included)

Tear meniscus height measurement

Meibomian gland imaging (grading scale included)

Tear film surface quality (TFSQ)

Dry eye disease screening report

Corneal Topography Assessments

A major advantage for Medmont topographers relates to the extensive corneal coverage of the Placido-disc imaging due
to the small cone head size, which typically provides data up to a chord length of 10—11 mm, which is larger than the
typical range of 6mm to 10mm for Placido imaging of the cornea, depending on the specific instrument being used
(Figure 1). This area may be further extended to the edge of the sclera by capturing five images in different gaze
directions and stitching them into one image, creating a composite topography image (Figure 2), which can be valuable
when fitting scleral lenses.

The corneal topography data also permits accurate measurement of the horizontal visible iris diameter (HVID),
pupil diameter, and palpebral fissure width, all of which provide assistance with contact lens parameter decisions
(Figure 3).

For scleral lens design and first lens selection, the Meridia provides the sagittal height of the cornea at a certain chord
length (Figure 4). This value can be used to calculate the sagittal height of the first diagnostic scleral lens, avoiding the
application of multiple lenses on the eye, and reducing the time needed to fit the lens.

A subtraction map, also called a difference map, is also available. This map subtracts previous map data from
a more recent one to show differences in corneal shape and power changes over time (Figure 5). A subtraction
map is important to display corneal flattening after refractive surgery, to monitor keratoconus advancement and
locate the cone position changes, and in ortho-k treatments, to determine the changes that occur after lens wear.
The Medmont Meridia also helps clinicians to diagnose corneal abnormalities through the in-built disease
detection indices (IS index, SAI, SRI). This is particularly helpful when communicating with patients interested
in refractive surgery, which might be contraindicated, or in monitoring other corneal disease states over time and
determining if crosslinking is indicated in patients with keratoconus.’

Besides the typical topography maps, the Meridia provides multiple maps displaying high-order aberration (HOA)
distribution (Zernike fit, Ray Error, Wavefront Error) and tear film analysis (tear film quality and break-up). Measuring
baseline corneal HOAs and then obtaining topography data over a corneal or scleral lens provides information on
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Figure | Topography analysis covering the entire cornea in (A) (I 1.14mm) and up to a chord length of |1.47mm in (B).
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Figure 2 Composite topography covering up to chord length of 13.84 mm.

whether a lens may compensate for some HOAs when applied to the eye (Figure 6).'® It can also be used to assess HOAs
post-removal of an ortho-k lens, especially spherical aberrations, and coma.'’

Lens Fitting Simulation and Design

The contact lens module includes various lens designs that allow a corneal, ortho-k, and scleral lens fitting simulation
over the captured topography image (Figure 7). The lens simulation program allows a more rapid and appropriate
selection of the first diagnostic set and reduces the number of lenses applied to the eye.”'® Additionally, the lens fitting
simulation software enables the practitioner to make adjustments to the lens design while comprehending the effects of
individual modifications on other parameters. All images and topographies saved in the same patient’s file can be sent
directly to the manufacturing lab, where lab consultants can assist clinicians in the lens fitting process and make
appropriate changes to the lens design. Lens simulation from different designs available in the software and the free-
form option also allow for an empirical fitting, providing a customized contact lens for each eye. One notable advantage
of the Medmont Meridia is its coverage of up to approximately 14 mm. This extended range provides precise data for
corneal lens fitting, especially in the mid and peripheral regions of the cornea, as well as for scleral lens parameters.
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Figure 3 Measurement of HVID (A) and palpebral aperture (B). In (B), on the right, information about the pupil is also provided.

Image and Video Capturing with Diffuse Illumination

A feature of the Medmont Meridia Professional model is the ability to capture high-quality images and videos of the eye
with diffuse illumination in white light and cobalt blue light for fluorescein evaluation.
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Figure 6 Wavefront Error Zernike Fit maps to measure baseline (A) and over a scleral lens (B) HOAs, detecting any variation or compensation.
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Figure 8 Assessment of a diagnostic scleral lens fit.

White Light Image Capture

The image capture option using diffuse illumination with white light is crucial to document baseline findings, assess lens

fitting (Figure 8), and monitor changes to the ocular surface over time. Clinicians may use the integrated grading scales

for the observed clinical signs during the eye examination and photo capturing (Figure 9). Recording the findings with
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Figure 9 Image capture to document baseline findings. The Efron grading scale is used to grade eye redness.

the incorporated grading scales is valuable for monitoring changes during the follow-up visits and generating clinical
reports. The video recording option provides dynamic evaluations of blinking, tear film distribution and quality, and lens

centration and movement on the eye.

Cobalt Blue Image Capture

It is also possible to take images and videos using the cobalt blue light integrated into the topographer’s cone. Following
the instillation of fluorescein, this capture capability is important to document baseline ocular surface staining, assist with
fitting corneal, ortho-k, and scleral lenses and monitor ocular health during the follow-up visits (Figures 10 and 11). The
in-built software uses the Efron grading scales'® 2 to grade staining and the BHVI (formerly CCLRU) scales****2*2% in

the dry eye reports.

Dry Eye Assessment Tools
A major development for the Medmont Meridia™ Professional model relates to the provision of a wide array of dry eye

assessment tools.
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Figure 10 Capturing baseline ocular surface staining and grading the degree of corneal staining using the Efron grading scale.

Figure |1 Assessment of an ortho-k lens fit using cobalt blue light and fluorescein. Image courtesy of Randy Kojima & Patrick Caroline, Pacific University.
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Figure 12 Lower tear meniscus height (TMH) measurements. The values are >0.2mm, indicating a normal amount of tears over the ocular surface.

Tear Meniscus Height (TMH)

The device can measure upper and lower tear meniscus height (TMH), which is a proxy for tear volume, and has been
shown to be helpful in the diagnosis of dry eye (Figure 12).?” In normal eyes, a TMH is typically 0.2-0.5 mm, and when
it is <0.2mm, it is suggestive of dry eye.”’ !

Tear Film Surface Quality (TFSQ)

The Meridia also incorporates the tear film surface quality (TFSQ) value, an automated non-invasive measurement
of tear stability derived from dynamic-area high-speed Placido-disc videokeratography.>>>’ It has proven to be
a valuable marker for diagnosing dry eye relative to a current standard of tear hyperosmolarity.>” The TFSQ
measurement allows a better understanding of the tear film quality between blinks and provides the non-invasive
tear break-up time (NI-TBUT). This measurement, along with other metrics, can be used to diagnose dry eye and
also help with a selection of contact lens modality and material. The TFSQ may be obtained over the cornea to

32,33,38

monitor tear film stability over time and can also be obtained over a contact lens surface to verify if the

tear film quality is altered by the lens material fitted (Figure 13).33-3%3%:40

Meibography

Meibography provides an image of the morphology of the meibomian glands (MG) and is valuable in the
diagnosis of meibomian gland dysfunction (MGD).*'™® It has been shown that age and dry eye disease are
correlated to MG structural and functional alterations.*” Additionally, MG changes have been associated with
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Figure 13 Tear film surface quality (TFSQ) over a scleral lens. The auto tear break-up time (TBUT) values on the top right of the screen are highlighted in red, indicating
a critical dry surface condition.

contact lens wear; the duration of contact lens wear has been significantly correlated to MG morphological and
functional changes that become apparent within the first two years of lens wear.*>**>! The Medmont Meridia
Professional model uses infrared light to image the MG, and uses an integrated grading scale (Meiboscale) to
grade the findings (Figure 14).27:43-52734

In addition to the meiboscale, a variety of other grading scales are integrated into the Meridia software system
to grade the various captured images (see Figures 9, 10 and 14). These provide the capability to grade the
meibomian gland images,***>* assess the degree of MGD (Efron),'”' grade conjunctival hyperemia (using both
Efron'®2'?* and BHVI scales’®**), record ocular surface staining (corneal via Efron'’?® and BHVI

20,22,24-26 19-23

scales; conjunctival staining via Efron scales

19-21,23

), and finally provide an evaluation of the palpebral
conjunctiva (Efron).

One final dry eye tool is the Dry Eye Report. The in-built software allows customization of a dry eye disease
report by including imaging and several pieces of information, including grading scales and dry eye question-
naires such as SPEED, McMonnies, DEQ-5, and OSDI (Figure 15). The different values are highlighted in green,
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Figure 14 Upper (A) and lower (B) meibography using the meiboscale to grade the meibomian glands. Meiboscale is property of Dr. Heiko Pult.>* Enhance Meibomian
Glands function was used to enhance the visibility of the glands.
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Figure 15 Building a customized dry eye report by reporting the grading scale values of different clinical signs and the results of questionnaires that have been given to the
patient. Various exams are available to select and include in the customized report with different grading scale options.

yellow, or red, depending on the severity of the condition. This is explained in the exported report in a colored
bar, where the grading is displayed between the green and red colors (Figure 16). These reports allow practi-
tioners to improve their communication and education with patients, ultimately leading to better compliance with
the recommendations provided.

Conclusion

The Medmont Meridia is a sophisticated multipurpose diagnostic device. The corneal topographer provides very
accurate,”” reliable,'> and wide field corneal topography, from limbus to limbus. In addition, new imaging
methods within the Meridia Professional model provide a device that can obtain external still and video images,
along with a suite of valuable tools for dry eye assessment. The imaging options involve a variety of scans for
specific purposes, each requiring different patient instructions. Having such a plethora of examination tools in one
instrument increases practice efficiency and enhances the care of patients, their education, and compliance with
clinician’s recommendations.

Furthermore, this integration not only saves chair time and space but also proves to be a more economical investment.
Like other topographers, accurate results depend on patients’ cooperation in keeping their eyes steady and open during
scans, a challenge for some, especially those with severe dry eyes. Expertise is crucial for interpreting the topographer’s
data, as misinterpretation can result in inaccurate diagnoses or prescriptions.
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