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Abstract
The Problem
Early diagnosis of Lyme related disease is difficult. The most common
symptoms reported for persons with Lyme related disease are fatigue,
headaches, malaise, joint and muscle pain Without the characteristic
‘bull’s eye’ rash physicians are often led to consider other causes
before considering Lyme disease. Often the person will also have
associated visual symptoms such as:
•
•
•
•
•
•

Blurred vision
Diplopia
Visual fatigue
Distortion of space
Reduced depth perception
Difficulty with near work

•
•
•
•
•
•

Initial evaluation of the retina was conducted by taking retinal photos and a
close evaluation of the retina. The presence of peripapillary ischemia was
noted around the optic nerve head. It is hypothesized that this “halo”
appearance around the nerve head may be a presentation of thinning in the
nerve fiber layer along with reduction in blood flow in the retinal vessels.

Light sensitivity
Conjunctivitis
Optic neuritis
Papilledema
Vitritis
Bell’s palsy

Solution: Visual Screening for Lyme Disease
Lyme disease can affect the bi-modal visual process by compromising
the spatial visual process. This leads to a break down in organization of
the process responsible for visual skills such as tracking, saccadic
fixations, convergence and accommodation. A visual processing
dysfunction can be analyzed by using Visual Evoked Potentials (VEP).
Spirocetes can produce biofilms. A spirochete is 1 micron in size. A
biofilm is 50 microns. The blood vessels through the optic nerve can
accommodate the size of a biofilm. However the capillary plexus
coming off of the Central Retinal artery are only 15 microns causing a
potential blockage by a biofilm and thereby producing ischemia (peripapillary ischemia in the blood vessels surrounding the optic nerve.
The retina and the associated blood vessels in the retina are the only
place in the body where they can be observed without invasive
procedures. Fundus Photography can capture changes in these blood
vessels causing peri-papillary ischemia. We propose that the VEP and
Fundus Photography can be used for an early screening to detect Lyme
disease. Following a positive screening blood tests have shown a
positive for diagnosis of Lyme disease.
This case discusses the affects of Lyme disease and its presentation in
the visual system along with a potential biomarker for early diagnosis
and treatment.

Patient Presentation
A 10-year old young woman was referred for a Neuro-Optometric
evaluation due to having visual spatial difficulties and learning difficulties
and difficulties with speech. She was receiving PT/OT/Speech therapy.
She complained of having blurred vision, intermittent diplopia, visual
fatigue with reading, poor balance and coordination.
Testing revealed convergence insufficiency, reduced depth perception,
reduced horizontal and vertical saccades, difficulty with visual skills
(tracking, saccades, convergence and accommodation). Fundus
photography was initially conducted , the presence of peri-papillary
ischemia was noted around the optic nerve head and it was
recommended to continue testing with Visual Evoked Potentials.

Conclusion

Methodology
Visual Evoked Potentials (VEPs) were performed to assess the balance of
visual processing affecting the visual skills. Interference with spatial visual
processing often causes difficulty with visual skills.
A binocular VEP was performed to determine interference with
organization of the bi-modal visual process. The results demonstrate a
characteristic increase in the negative amplitude of the N-75.
Research has been conducted by Padula, et. al. (submitted for
publication) demonstrating that in subjects with diagnosed Lyme related
disease, the negative deflection of the binocular N-75 is statistically
significant when compared to a control group of subjects without history
of Lyme related disease and may be considered a biomarker.

Figure 3: Binocular VEP, shows a
deflected N-75 wave.
Figure 1: Fundus photos of the patient with presentation of peri-papillary ischemia
surrounding the optic nerve head.

Figure 4: Binocular VEP, shows an
improvement in deflection of N-75 wave
after 3 months of treatment.

Lack of diagnosis and treatment in the acute phase may result in a
chronic and even neurological advancement in the undiagnosed disease.
The early diagnosis and detection of Lyme disease remains a challenge.
Since Lyme disease is “The Great Mimicker,” it will often cause
misdiagnosis.
We propose that when visual and systemic symptoms are presented a
screening with a VEP and Fundus Photography is an effective means to
orient the clinician to the possibility of Lyme related disease. The VEP
biomarker (N-75) in conjunction with Fundus Photography to determine
peri-papillary ischemia provides a means for possible early screening of
Lyme related disease. A positive screening can then be used to order a
blood test for confirmation leading to early diagnosis.
Optometry and ophthalmology should be alert to the sudden onset of
symptoms and the characteristics of convergence and accommodative
insufficiency that may affect function and performance thereby
producing visual symptoms. Dysfunction in pursuits and saccadic
fixations in conjunction with convergence and accommodative disorders
are characteristics of a spatial visual processing dysfunction and not of a
functional cause. The VEP will demonstrate compromise of the spatial
visual process and the characteristic biomarker of an increase in
negative amplitude of the N-75.
The incorporation of Fundus Photography and VEP potentially can
enable early diagnosis of tick-borne disease and provide the clinician a
means to rule out Lyme related disease by ordering a blood titer. This
will enable the proper referral to a physician for medical treatment of
Lyme related disease as well as provide the clinician the opportunity to
affect the dysfunction in spatial visual processing.

Figure 5: Binocular VEP, shows an
improvement in deflection of N-75
wave after 6 months of treatment.

Figure 2: Fundus photos of a patient with healthy optic nerves and retina.
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