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Editorial ¢ An Interview with OEPF Board Chair, Dr. Pamela Schnell

What is your educational background?
UNC Chapel Hill, BS Biol, 1996
SCO, OD, 2001
SUNY, Pediatric Optometry Residency, 2001

What was your motivation to become an

optometrist?
Lifelong interest & glasses as a young kid

Tell us about your optometry school experience
and how it shaped your desire to do a residency.

Prior to optometry school, | enjoyed several
opportunities to work with children, including working
as an Assistant Leader for a local Girl Scout troop
and teaching young children at church. | became
interested in pediatric care during my 3rd year of
optometry school, when we began seeing older kids
come through our primary care clinics. | had enjoyed
participating in school vision screenings during our
2nd year as well, and early clinical experience solidified
that interest.

Tell us about the residency program.

| spent a fantastic year in pediatric optometry at
the State University of New York College of Optometry.
Working with Dr. David FitzGerald (always a capital

G!) as my supervisor was a privilege; | learned a
tremendous amount from him about infant care. | am
honored to say that he quickly became a close friend
and mentor. During the year, | also had the opportunity
to learn from a number of other notable optometrists
in the areas of pediatrics and vision therapy, including.
Harold Solan, Dr. Israel Greenwald, Dr. Ira Krumholtz,
Dr. Sid Groffman, Dr. Neera Kapoor, Dr. Ida Chung,
and Dr. Marilyn Vricella. All of these (and many more)
showed me the wide variety of philosophies and
treatment protocols available to us in pediatric care.
Fitz (he goes by no other name) also inspired in me a
love of teaching that provided me with a completely
new direction for my future, and I'm so grateful!

What was your path to becoming an educator?
See above
What led you to come back to SCO as an educator?

Throughout my years at SUNY (I stayed on faculty
there for a total of ten years to the day from the start
of my residency) | always imagined one day being able
to have a lifestyle more similar to what | had grown
up with: a house outside the city and (finally!) a dog! |
loved the people | worked with at SUNY, and | enjoyed
life in NYC, but living in the Big Apple carries a level
of background energy that can get to be a bit much
as one gets older! | had stayed in touch with several
friends back at SCO, and when one mentioned at an
alumni event that they were looking for peds people—
and my husband and | realized that the timing was
right—we were off to Tennessee.

When did you join OEPF and why?

| joined OEPF in 2018 when | became a Director/
Trustee for the organization. | had been introduced
to the behavioral philosophy when | returned to SCO,
and | quickly fell in love with the holistic nature of the
diagnostic and treatment ideas contained in it. To have
an opportunity to serve the organization as a Board
member seemed like something that | might do at
some point, but the need arose to fill a position, and |
was thrilled to accept!

What are
Chairperson?

your responsibilities are Board

As Board Chair for OEPF, my responsibilities
largely involve working closely with our President

Optometry & Visual Performance

Volume 14 | Issue 2 | June 2026



and CEOQO, Line Vreven, to ensure that the Foundation
continues to run smoothly day-to-day. Through the
internationally known Clinical Curriculum, our newly
established Wednesday night lecture series, several
chat groups for both students and practitioners, and a
wide variety of publications, our mission of providing
up-to-date, inspiring education in behavioral vision
is well supported. We also sponsor the International
Congress of Behavioral Vision (ICBO) once every
four years, which brings together vision therapy
organizations from all over the world in one location
to learn from, collaborate with, and enjoy growing
friendship with doctors and therapists who all love VT!
Our next ICBO will be March 1-4, 2028, in Las Vegas,
Nevada. We will also celebrate OEPF’s Centennial, so
it's going to be a fantastic celebration—we'd LOVE to
see you there!

You also serve as the Managing Editor for OVP, how
did that happen and what does that entail?

| began working with OVP’s forerunner, the
Journal of Behavioral Optometry, in 2011, serving as
their Associate Editor. When that journal’s run came to
an end and we founded OVP, it was natural for me to
move into the same role at the new publication. After
a year or so, | was promoted to Managing Editor and
have thoroughly enjoyed working with Dr Marc Taub
and the Associate Editors to bring you this amazing
international collaboration!

VP

VISION
IME @RS N

PROGRAM

How do you think OEPF can serve the next
generation of optometrists?

As we learn more and more about the links
between neuroscience and vision rehabilitation, it
has become more and more obvious to me that the
behavioral philosophy—a holistic approach to vision
therapy that pays close attention to the patient’s
underlying reasons for the visual adaptations that they
have made—is the best way to help guide patients
to their best visual potential. Moving into the future,
OEPF can not only help established providers become
more experienced with their VT, but it can also inspire
whole new groups of ODs who want to expand their
practices into new and exciting areas of patient care.
We're here for you, come check us out!

What are your hobbies and how do you relax in
your non-optometry time?

I'm a bit of a homebody, so | enjoy spending time
there with my husband and our dogs! | love to read
and crochet and be able to relax doing “nothing” on
occasion, but | also love seeing new places and being
able to travel when the opportunity comes along. |
have had several opportunities to lecture in locations
across the world, including Israel, South Africa, Mexico,
Canada, and most recently Poland.

A bit more than a hobby now, | am also a semi-
professional musician. | have played a number of
instruments since childhood and still perform on flute
fairly regularly. | started singing as a young child in
church choirs and picked up that again when | moved
to New York; | met my husband David in the Marble
Collegiate Church choir in the city, a classical tenor
who inspired me to keep learning. We've been singing
together in various choirs and organizations ever
since! | am currently a member of the choir at First
Baptist Church in Memphis (my home congregation),
and | do gig work for a number of others, most notably
St. John’s Episcopal Church, with whom | have had
the honor of traveling to both Ireland and the UK to
participate in choral residencies at St Patrick’s Cathedral
in Dublin and Liverpool Cathedral in England. | am also
a member of the Memphis Symphony Chorus and the
Memphis Symphony Chamber Choir, so my weeks are
kept busy! | honestly wouldn't know how to live a life
without music and am so grateful for the opportunities
I've had.
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Viewpoint e Assessment of Fixation

Kenneth J. Ciuffreda, OD, PhD < SUNY College of Optometry - New York, New York
Daniella Rutner, OD, MS, MBA - SUNY College of Optometry - New York, New York

Kenneth J. Ciuffreda, OD, PhD
“i::.-,m New York, New York

SUNY College of Optometry, Distinguished
W Teaching Professor Emeritus

o PhD, UC-Berkeley/Optometry, 1977

OD, Massachusetts College of Optometry,
1973

BA, Seton Hall University, 1969

Fellow Dipl-AAO, ARVO, COVD, & NAP

The ability to fixate accurately and stably is critical
for optimal viewing of the world. However, many of
our patients do not fixate well." This would include
those with nystagmus, macular degeneration, optic
atrophy, albinism, stroke, traumatic brain injury, and
more."3Thus, it is incumbent upon the optometrist and
others (e.g., a vision therapist or neurologist) to assess
a patient’s fixational ability appropriately. In this paper,
various methods for assessing fixation, both traditional
clinical and objective approaches, will be considered.

Table 1 presents a wide array of the more traditional
clinical approaches to assess fixation.'** Gross visual
observation is perhaps the most common and simplest
approach, although it requires excellent observational
skills and knowledge of potential abnormalities on
the part of the clinician (Figure 1). The doctor has the
patient fixate upon a small target, such as a pen tip or
Wolff wand, for 10 seconds (or more), monocularly and
binocularly, and integrates by visual memory what is
observed, such as the number of fixational losses and
their estimated magnitudes, differences noted between
each eye and binocularly, the presence of large saccadic
intrusions or drift, subtle nystagmus, and more." Then it
is repeated across different diagnostic gaze positions
(e.g., downgaze in reading). This is an adequate
screening tool for detecting gross abnormalities. It
can also be performed using the slit-lamp for higher

Table 1. Traditional Clinical Approaches to Assess Fixation

Gross visual observation

Angle kappa determination

Blind spot comparison

Maxwell's spot

Haidinger's brush

Visuoscopy

magnification and hence better detectional ability,
especially for abnormalities such as subtle, small,
intermittent nystagmus.' The next four approaches
listed in Table 1 mainly apply to the assessment of
eccentric fixation (EF) in amblyopic eyes. The Haidinger
brush technique is very useful, as it is easy for the
patient to visualize, readily provides both direction and
magnitude, and can be performed in a young child. The
others listed are rarely used in the clinic.
Thelastapproach, however,namely 30-second, low-
light visuoscopy developed by Selenow and Ciuffreda,*
is extremely useful and very informative. It not only
provides the EF location but also allows the clinician
to observe directly on the retina the actual fixational
pattern and the underlying types of eye movements
(e.g., increased amblyopic drift). It was based in part on
an earlier experiment by Lawwill in 1966,* in which he
observed that excessive light intensity exacerbated, or
even‘created”(i.e., iatrogenicallyinduced), any fixational
abnormalities. Hence, what Selenow and Ciuffreda
developed and tested was a low-light technique. Thus,
the light intensity of the visuoscope is reduced until the
doctor can “just” detect the projected calibrated grid
and central target on the patient’s fundus. Of course,
the patient readily perceives it. The patient is then
instructed to fixate carefully on the central target. Since
EF is a time-average, perceptual-motor phenomenon,*
the foveal/macular region is assessed for 30 seconds
(or more) to build up a sufficient mental image of
the EF’s direction, magnitude, variability, and overall
pattern. The observed details are then fully described
and recorded. The fellow eye is likewise tested for
comparative purposes. It is repeated during the course
of therapy to assess for likely reduction and hopefully
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Figure 1. Test of fixation by visual observation
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Table 2. Objective Approaches to Assess Fixation

Infrared limbal sensing

Video recording

Microperimetry

the attainment of consistent and accurate foveation.

Table 2 presents some of the objective approaches
to assess fixation. This allows for a more detailed,
quantitative, and unbiased appraisal of fixational ability,
including the overall pattern and types of abnormal
eye movements (e.g., increased amblyopic drift, large
saccadic intrusions).

An early approach was the infrared, horizontal,
limbal technique (Figure 2)." Basically, the eyes are
bathed with safe levels of infrared light, and the two
detectors for each eye are aimed at the horizontal nasal
and temporal regions to assess the differential light
reflection on the sensors: the white sclera reflects more
light than the darker iris. This type of system has been
used in many laboratories over the past 75 years, as well
as in the clinical domain (e.g., ReadAlyzer; https://www.
compevousa.com/). Again, the patient is instructed to
fixate carefully on a small target on a screen, usually 40-
57 cm away along the midline in the primary position,
for several seconds. The resultant horizontal fixational
pattern can be viewed as a function of time, printed out
for the record, and even quantified if a prior calibration
was performed.

Newer technology uses a video-based approach
(Figure 3).! Here, small video cameras are aimed at
each eye, and both the horizontal and vertical eye
movements are recorded during fixation. Thus, this
provides a more complete picture of fixation. These
systems are easy for the clinician to use and provide a
widelinear range of movement foraccurate assessment.
This includes various laboratory devices (e.g., Tobii;
https://gaming.tobii.com/) as well as clinical devices
(e.g., RightEye; https://righteye.com/). However, the
latter system does not allow for testing of fixation
under monocular conditions, which is critical for both

Figure 2. Infrared limbal eye movement system
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Figure 3. Tobii eye tracking video system assessing reading eye
movements
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Figure 4. Microperimetry showing eccentric and unsteady
fixation in an amblyope

EF assessment in amblyopic eyes, as well as eccentric
viewing (EV) assessment in ocular disease/visual field
loss situations; furthermore, it does not present the eye
movements as a function of time like most instruments
do. Rather, it presents each fixational sample in xy
Cartesian coordinate space with disregard for time.
The third and newest approach has been the use
of microperimetry for fixational testing (Figure 4).”°
This involves direct visualization of the fundus area of
interest (similar to visuoscopy), typically the foveal/
macular region of only one eye. The patient is asked
to fixate the target carefully, and the calibrated system
samples both the horizontal and vertical eye positions
at 25 Hz (i.e.,, 25 samples per second) or higher for 30
seconds. Once the test is completed, an overlay of the
area of fixation is presented as a series of calibrated
bivariate ellipses, typically enclosing the retinal regions
of fixation 25, 50, 75, and 100% of the time:' the less
fixational scatter, the smaller the ellipse, and the better
the fixation. From this, one can obtain the retinal point
of maximal fixation and its variability, all objectively
documented—that is, either the fovea, the EF point, or
the EV point. This approach is so important because the
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clinician can visualize the oculomotor activity and the
visuomotor, spatial centrode directly on the patient’s
fundus in real time.

In  conclusion, the clinical and laboratory
assessment of fixation in our patients has expanded
greatly over the past 20 years. This is mainly the result
of improved technology and rapid automated analyses,
with excellent graphical display for the clinical record.
Such objective documentation is helpful for the parent
to understand how the abnormal eye movements
negatively impact their child (e.g., slowed reading),
as well as for presentation as an expert witness in the
courtroom.'® Future technological advances are likely
to include expanded use of virtual/augmented reality
to create more naturalistic viewing/testing scenarios.

Acknowledgements: We thank Dr. Putnam for her
discussions regarding microperimetry and Dr. Wang
and Bhavatharini Ramakrishnan for providing the
microperimeter fundus image.
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ABSTRACT

Background: Optical coherence tomography
(OCT) allows the identification of key fundus
landmarks (fovea and center of optic disc) to help
calculate estimated ocular torsion amounts in
acquired ocular torsion disorders. A case of chronic
trochlear nerve (CN IV) palsy secondary to stroke,
in which objective ocular torsion was measured
with OCT software and basic trigonometric
calculations, follows in this report.

Case Report: A 68-year-old female patient with
a history of brainstem stroke from five years
earlier showed a right-eye hyper deviation of 22,
Resultant Parks-Bielschowsky three-step testing,
as well as ocular torsion testing with OCT software
measurements, helped determine that the patient’s
hyper deviation was secondary to a right CN IV
palsy. Her objective ocular torsion was calculated
using measurement tools and trigonometric
functions derived from her OCT scans.

Conclusions: OCT technology can provide
objective methods for measuring ocular torsion
in acquired ocular torsion disorders. Potential OCT
software development and future study regarding
the use of OCT in these ocular torsion disorders is
needed.

Keywords: ocular torsion, optical coherence

tomography, trochlear nerve palsy

Introduction

Abnormal cyclotorsion has been known to occur
with acquired ocular torsion disorders such as trochlear
nerve palsies and skew deviations."” Historically, the
mostcommon waytomeasure oculartorsionobjectively
has been with fundus photography.>> Newer reports
document OCT as another tool to measure objective
ocular torsion in acquired cases."®® This case expands
on previous OCT ocular torsion reports using Spectralis
OCT (Heidelberg Engineering, Heidelberg, Germany)'4#
to include Cirrus OCT (Carl Zeiss Meditec, Dublin,
California, USA) as a potential way to assess acquired
ocular torsion disorders.

Case Report

A 68-year-old female presented for routine eye
examination, with a chronic vertical diplopia complaint
for five years since she suffered a brainstem stroke
secondary to her history of hypertension and diabetes
mellitus. Her diplopia disappeared when covering
either eye, suggesting binocular vision dysfunction.
She was able to alleviate her diplopia fully in primary
gaze with a small left head tilt. Her medical history
included hypertension and osteoporosis. Visual acuity
was 20/20 OD and 20/25 OS. Pupils, extraocular
motilities, and confrontation visual fields were normal
OU. Cover test revealed a 2* hyper deviation OD. With
the Parks-Bielschowsky three-step test, the hyper
deviation worsened with right head tilt and in left
gaze, suggesting right superior oblique weakness."**
External examination was unremarkable OU. Retinal
examination was unremarkable except for mild macular
drusen OU. Increased excyclotorsion (-11°) of the right
eye and normal torsion (-4°) of the left eye were noted
objectively with fundus photography, consistent with
a mild trochlear nerve palsy OD (Figure 1). Cirrus OCT
macular thickness scans were also performed on the
patient OU. Using the linear measuring tool embedded
within the Cirrus OCT software, two linear micron
measurements were drawn: one from the center of the
optic nerve to the fovea, and the second to estimate
the horizontal meridian. Using these linear OCT
measurements, the disc-to-fovea angle was calculated
to estimate the amount of ocular torsion present in
each eye (-11.4° OD, -6.6° OS; Figure 2). This shows a
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Figure 1. Standard fundus photography of the right eye (OD) and left eye (OS). Note the increased excyclotorsion OD (-11.0°) compared
to the normal ocular torsion OS (-4.0°). This is consistent with a right trochlear nerve palsy.
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Figure 2. Optical coherence tomography (OCT) of the patient in this case using Cirrus OCT (Cirrus 5000, Carl Zeiss Meditec, Dublin,
California, USA) macular thickness scans of the right eye (OD) and left eye (OS). The standard measuring tool on the Cirrus OCT
was used to measure the linear distance (microns) from the center of the optic nerves to the fovea (red line with red arrow) and the
horizontal meridian (red line with black arrow). These two distances were used to estimate the disc-to-fovea angle with the cosine
trigonometric calculations below each respective photo (-11.4° OD, -6.6° OS). The excessive excyclotorsion of the OD is consistent
with aright trochlear nerve palsy.
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nice correlation between the objective measures of
ocular torsion in this case, as obtained from fundus
photography and OCT.

Discussion

The ability of OCT to measure ocular torsion is
based upon its ability to estimate the angle between
a line drawn from the optic nerve center to the fovea
and the true horizontal plane, called the “disc-fovea
angle!>® Previously documented mean normal ranges
of cyclotorsion with Spectralis OCT have been reported
tobe-6.6°+2.8°> Arecent study compared cyclotorsion
with Spectralis OCT in normal versus trochlear
nerve palsy patients.’ This study reported average
cyclotorsion in trochlear nerve palsies of -11.3° (range:
-7.7° to 14.9°).° However, to the author’s knowledge,
studies of other OCT platforms to measure cyclotorsion
specifically, such as the Cirrus OCT used in this case, do
not exist. The Cirrus OCT has a measuring tool within
its standard software capable of measuring linear
distances (microns). Using this tool to measure the
distance from the fovea to the center of the optic nerve,
and then measuring a second distance from the fovea
along the horizontal meridian to form a right triangle,
a clinician could perform a simple trigonometric cosine
calculation to estimate the disc-fovea angle. This would
then allow the clinician to document the degree of
ocular torsion, as in this case (Figure 2). Additionally, the
true foveal center can be easily identified on standard
OCT macular thickness scans, allowing more accurate
ocular torsion measurements.

Since the patient was able to alleviate her vertical
diplopia with a small head tilt, she declined further
treatment beyond monitoring in this case. The
patient is being followed on a yearly basis due to the
chronicity and stability of her vertical deviation. The
patient’s systemic risk factors (i.e., hypertension and
diabetes mellitus) account for her stroke history and
subsequent trochlear nerve palsy in this case. Given
the known anatomy of the trochlear nerves, the likely
lesion location in this case is either the inferior dorsal
midbrain (at the level of the inferior colliculus) or further
along the trochlear nerve’s course towards the superior
oblique muscle, involving the nerve’s vasa-nervorum
blood supply.™

Conclusion
Cirrus OCT platforms, along with some basic
trigonometric calculations, can provide an objective

means to estimate degrees of cyclotorsion in acquired
ocular torsion disorders, such as this case of trochlear
nerve (CN 1V) palsy. This is important since some
patients are subjectively poor responders to classic
tests that measure ocular torsion, such as the double
Maddox rod. OCT has the potential to provide objective
measures of ocular torsion that do not depend on
patients’ subjective responses. Potential OCT software
development and future study regarding the use of
OCT in these ocular torsion disorders is needed and
should be encouraged.
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ABSTRACT

Background: Sport-related concussions
frequently result in persistent visual dysfunctions,
including accommodative, binocular, oculomotor,
and oculo-vestibular impairments. These deficits
can significantly impact quality of life and are
often overlooked in standard eye examinations.
Optometric vision therapy offers targeted
rehabilitation to address these dysfunctions.
This case series highlights the benefit of vision
therapy in three female patients with sport-related
concussions referred for visual evaluation and
treatment long after the concussion was sustained.

Case Reports: Three patients (ages 20, 27, and 34)
with persistent visual symptoms years after one or
more concussions were previously examined by
eye care providers, yet visual complaints remained
unresolved. Each underwent a comprehensive
binocular vision assessment revealing various
combinations of accommodative excess (patients
1,2, 3) orinsufficiency (patient 2), fusional vergence
dysfunction (patients 2, 3), oculomotor deficits
(patients 1, 2, 3), and vestibulo-ocular dysfunction
(patients 1,2, 3). Patients completed 11-12 sessions
of individualized vision therapy, supplemented
by daily home exercises. Following therapy,
all patients demonstrated clinically significant
improvements in objective findings and self-
reported symptoms. Brain Injury Vision Symptom
Survey scores improved by 55-59% (34-35 points)

across the three cases. Notable functional gains
included reduced photophobia, improved reading,
less fatigue, and return to academic or physical
activities.

Conclusions: This case series underscores the
essential role of optometrists in post-concussion
care. Optometric vision therapy is an effective
intervention, even when initiated long after the
initial injury. Comprehensive visual function
assessment and interdisciplinary collaboration
are critical to identifying and managing post-
concussion  visual  dysfunction, ultimately
improving patient outcomes.