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A Case of Blurry Vision after Hemodialysis Treatment

Background

Case Details

Case Findings Cont. Treatment & Management

Conclusion

References

The prevalence of chronic kidney disease (CKD) in
the United States comprises 14 percent of the general
population with approximately 468,000 Americans
receiving a form of dialysis each year5. Of this group,
patients over age 65 are particularly vulnerable to vision
loss with 39% meeting the criteria for legal blindness6.

CKD is associated with many co-morbidities that
increase risk for vision loss including diabetes,
hypertension, metabolic disorders, uremia, and anemia3.
Furthermore, its most common treatment, hemodialysis,
has been associated with numerous ocular complications
including worsening diabetic retinopathy, worsening
macular degeneration, venous occlusions, glaucoma, and
band keratopathy5.

The patient’s best corrected visual acuity, intraocular
pressure, central foveal thickness, tear break up time, and
fluorescein staining were measured at each visit. The
findings of the last three visits are summarized below. All
entrance testing was normal. All other findings were
unremarkable.

Case Findings

A 78-year-old white male presents to our clinic for a
comprehensive eye examination. The patient complains of
decreased central visual acuity OU over the last two
years. The decreased vision is constant; however, it is
worst during the last hour of hemodialysis treatment and
then slowly improves as the day goes on.

Patient’s ocular history was remarkable for advanced
dry age-related macular degeneration as well as mild
cataracts OU. Patient’s medical history was significant for
hyperparathyroidism and hypertension. He began
hemodialysis treatment in January of 2019 due to chronic
glomerulonephritis. His eGFR at start of treatment was
19.3 mL/min. He receives treatment three times a week
for four hours. Patient has no known allergies. His
medications include terazosin, simvastatin, and AREDS 2
vitamins.

Based on clinical findings a diagnosis of advanced dry
age-related macular degeneration, dry eye syndrome, and
mild cataracts was made OU.
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Photo A & B: Fundus images of the right and left eye taken 4/19/2021
four months after starting hemodialysis showing central geographic
atrophy OU consistent with previous exams.

Photo C & D: Fundus images of the right and left eye taken 5/6/2021,
two years after starting hemodialysis showing an increase in area of
geographic atrophy OU

Photo A & B: Higher Resolution Black & White Photos of Geographic
Atrophy OD & OS taken 4/19/2021

Photo C & D: Higher Resolution Black & White Photos of Geographic
Atrophy OD & OS taken 5/6/2021 showing more diffuse GA OS
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Major ocular disease - when solely defined as vision
impairment, retinopathy, cataracts, age-related macular

degeneration, or glaucoma – is found in 84.7% of those
with CKD compared to 54.3% of age matched normals6.

This is likely secondary to physiological changes in the
eye from poor renal function or hemodialysis.

CKD leads to increased reactive oxygen species,
advanced glycation end products (AGEs), and

calcification of tissues6. These structural changes
increase risk of diabetic retinopathy, glaucoma, venous

occlusions, and band keratopathy. Of these changes band
keratopathy is by far the most common with an 11-fold

risk compared to those without CKD6.

Treatment with hemodialysis can alleviate formation

of reactive oxygen species and AGEs, however it also can
cause undesirable structural changes. Hemodialysis has

been shown to promote atherosclerosis, a driving factor
in the development of macular degeneration1.

Furthermore, it increases serum osmolarity a value
that is important in vessel permeability regulation. High

serum osmolarity causes decreased intracellular fluid
volume and increased urea concentration in tissues2. This

can cause changes choroidal and retinal thickness,
promoting progression of geographic atrophy7.

Tear osmolarity has also been found to be
particularly sensitive to changes in serum osmolarity and

has been shown to drop rapidly during hemodialysis
treatment2. Tear break up time, Schirmer’s testing have

been shown to decrease after only one session of
dialysis4.

Patient was educated on the progression of his age-
related macular degeneration and the link between
hemodialysis and worsening macular degeneration. A low
vision exam was scheduled to trial magnifiers and
devices. Patient was not using previously prescribed
artificial tears. Patient was educated on the importance of
dry eye management and the association of dry eye and
intermittent blur during dialysis.

Hemodialysis treatment increases risk of visual
impairment due to underlying systemic changes and
physiological changes to blood serum. It is important to
keep a close eye on these patients and coordinate care
with the patient’s primary care doctor and nephrologist as
indicated.

Photo E: Hemodialysis can Exacerbate Punctate Keratitis


