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Transient Visual Loss May Anticipate Occipital Infarction
From Hemodialysis

Michael Wells and Rod Foroozan, MD

Background: The aim of this study was to report on a patient who had occipital infarction from intradialytic
ypotension and review the literature on hemodialysis and visual loss. Methods: Neuro-ophthalmologic examina-
ion and magnetic resonance imaging (MRI) of the brain were conducted. Results: A 61-year-old woman had acute
nset of a right homonymous superior quadrantic visual field defect during dialysis after several episodes of
ransient visual loss associated with symptomatic intradialytic hypotension. MRI showed acute infarction in the left
ccipital lobe. Conclusion: Visual loss is an uncommon complication of hemodialysis. The mechanism usually is
elated to hypotension and is usually from anterior ischemic optic neuropathy. Although cortical blindness
econdary to stroke has been reported as a complication after hemodialysis, we were unable to find another report
f visual loss secondary to stroke attributed to intradialytic hypotension with preceding episodes of transient visual

oss. Transient visual loss may be a risk factor for stroke during hemodialysis. Am J Kidney Dis 43:E23.
2004 by the National Kidney Foundation, Inc.

NDEX WORDS: Hemodialysis (HD); visual loss; stroke; intradialytic hypotension.
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ISUAL LOSS is an uncommon complica-
tion of hemodialysis. The mechanism is

requently related to hypotension and is usually
rom anterior ischemic optic neuropathy. We
eport the case of a 61-year-old woman who,
fter several episodes of transient visual loss
ssociated with symptomatic intradialytic hypo-
ension, had acute onset of a right homonymous
uperior quadrantic visual field defect during
ialysis. Symptomatic intradialytic hypotension
s a common complication of hemodialysis, and
ssociated transient visual loss may be a risk
actor for stroke during hemodialysis.

CASE REPORT

A 61-year-old woman with a history of renal cell
arcinoma, status post–right nephrectomy in 1998, and
nd-stage renal disease secondary to diabetes mellitus,
egan hemodialysis 21⁄2 years before presentation. She
ad a prior history of myocardial infarction, stroke, and
ypertension. The patient reported that during dialysis in
he weeks before presentation, she had repeated episodes
f light headedness with visual disturbances, which she
escribed as “black spots” in the visual field, lasting 20 to
0 minutes, which resolved spontaneously and com-
letely. During a dialysis session the week before presen-
ation, she lost consciousness when her blood pressure
ent “very low.” After regaining consciousness, she noted

spots” in both eyes off to the right side of her visual field.
he patient reported that her blood pressure was 79/45
m Hg on the monitor at that time. She also reported that

he “spots” cleared somewhat after the episode. During
ialysis later that week, a similar event occurred, but the
atient reported that her vision subsequently cleared back
o its baseline. In the period surrounding these events, the

atient’s mean blood pressure beforedialysis sessions was

merican Journal of Kidney Diseases, Vol 43, No 5 (May), 2004: E
56/78 mm Hg, and after dialysis sessions was 150/76
m Hg while sitting, with systolic and diastolic blood

ressures ranging from 102 to 214 mm Hg and 49 to 118
m Hg, respectively. She had experienced several epi-

odes of intradialytic hypotension, which responded to
00 mL bolus normal saline. Her hemoglobin was 13.3
/dL (133 g/L) and hematocrit was 39.7%.
Neuro-ophthalmologic examination found a visual acuity

f 20/25�2 in the right eye and 20/25-2 in the left eye. Her
upils reacted briskly without a relative afferent pupillary
efect. Automated perimetry found a right homonymous
uperior quadrantic defect (Fig 1). She had mild nuclear
clerotic cataracts consistent with her visual acuity in each
ye. Funduscopy showed normal optic nerves and back-
round diabetic retinopathy.
Magnetic resonance imaging of the brain showed abnor-
al signal in the left medial occipital lobe consistent with

cute infarction without hemorrhage (Fig 2), a probable
ubcortical infarction in the right cerebellar hemisphere,
nd minimal diffuse microvascular ischemic changes.

Her dialysis center was contacted and the treating physi-
ian notified that intradialytic hypotension was the likely
ause of her visual field defect. The dialysis center changed
he treatment protocol to decrease the amount of fluid
emoved during each session and to decrease the rate at
hich it was removed. The patient also was instructed not to
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WELLS AND FOROOZANe30
ake her antihypertensive medications on the days of hemo-
ialysis. She subsequently reported that the episodes of
ymptomatic intradialytic hypotension ceased, and she had
o new visual symptoms.
Five months later, the patient reported a subjective im-

rovement in her visual fields, and automated perimetry
howed an improvement but persistence of the right homony-
ous superior quadrantic defect. The remainder of the

xamination remained unchanged.

Fig 1. Automated perimetry (Humphrey 24-2 with pa
uperior quadrantic defect.

Fig 2. Axial magnetic resonance imaging scans,
eighted image (right), of the brain shows abnormal si

cute infarction without hemorrhage.
DISCUSSION

Visual loss as a complication of hemodialysis
s uncommon, is usually caused by ischemic
ptic neuropathy, and often occurs in the setting
f intradialytic hypotension.1-7 We reviewed the
iterature (www.pubmed.com, September 2003,
sing the following terms: “blindness,” “visual

deviation and gray scale) shows a right homonymous

on-weighted image (left) and contrast-enhanced T1-
the left medial occipital lobe (arrows) consistent with
ttern
diffusi
gnal in
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VISUAL LOSS AND HEMODIALYSIS e31
Table 1. Prior Reports of Visual Loss Related to Hemodialysis

Study Age/Sex Cause of Visual Loss Timing of Visual Loss Visual Acuity Visual Field

1. Servilla and
Groggel1

30/M AION Some sensation of “lights” and
difficulty focusing after a
hemodialysis session that
included an episode of
intradialytic hypotension;
visual loss reported the next
morning

20/30 OD
20/20 OS

Peripheral
constriction
OD; loss of
superior field
OS

2. Haider et al2 53/M AION Rapidly progressive blurred
vision of inferior visual field
OS; the week before
presentation, several
episodes of intradialytic
hypotension

6/5 OD
6/6 OS

Generalized
constriction
with inferior
arcuate OS

3. Connolly et al3 39/M AION Blurred vision OS immediately
following hemodialysis with
intradialytic hypotension

20/20 OD
20/800 OS

*

4. Koos and
Munteanu4

22/M AION Rapidly progressive visual
loss OU during
hemodialysis session

“Significant
visual
loss”

*

5. Sabeel et al5 40/F AION Decreased vision OD after a
hemodialysis session with
intradialytic hypotension;
decreased vision OS within
24 h

NLP OU *

6. Basile et al6 49/M AION Upon awakening in the
morning OS; subsequent
AION OD 9 mo later

LP OU *

7. Buono et al7 42/M PION Several hours after a
hemodialysis session with
intradialytic hypotension

NLP OU *

8. Al-Falki8 60/M Cortical stroke After a hemodialysis session
without hypotension

LP OU *

9. Moel and
Kwun9

5/M Cortical ischemia After intradialytic seizure;
resolved fully over 2 mo

NLP OU *

0. Arora et al10 39/F Purtscher’s-like
retinopathy owing to
leukoembolization
secondary to
complement
activation as a
consequence of
hemodialysis
procedure

After hemodialysis 20/400 OU
initially;
improved
to 20/50
OD and
20/200
OS over
7 mo

*

1. Hutter et al11 7 patients
(25-65
years; 5
women)

Site of visual loss not
reported, although
felt to be an adverse
reaction to aged
cellulose acetate
membranes

Within 48 h of hemodialysis Varied (CF,
20/40,
HM, CF,
LP, CF,
NLP)

*

Abbreviations: AION, anterior ischemic optic neuropathy; PION, posterior ischemic optic neuropathy; OD, right eye; OS,
eft eye; OU, both eyes; CF, count fingers; HM, hand motion; LP, light perception; NLP, no light perception.
*Visual fields were either not performed or not reported.
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WELLS AND FOROOZANe32
oss,” “vision loss,” “intradialytic,” “hypoten-
ion,” “dialysis,” and “hemodiafiltration” and
he Medical Subject Headings [MeSH] equiva-
ents in various combinations) and were unable
o find another report of fixed visual loss result-
ng from occipital infarction attributed to intradia-
ytic hypotension. Hypotension was the preced-
ng factor in a majority of the prior reports of
isual loss associated with hemodialysis (Table
), but none noted preceding episodes of tran-
ient visual loss. Hemodialysis-related visual loss
as not attributed to hypotension in 4 reports,
hich included visual loss attributed to cerebral

schemia and infarction either after hemodialy-
is8 or owing to the disequilibrium syndrome,9

urtscher’s-like retinopathy,10 and toxic effects
rom aged dialyzers.11

The patterns of visual loss caused by ischemia
an be accounted for by the vascular anatomy
upplying the visual pathway. The central retinal
rtery supplies the inner one third of the retina,
hereas the choroidal vasculature supplies the

emaining two thirds. Occlusion of the central
etinal artery (or its source, the ophthalmic and
nternal carotid arteries) can result in monocular
isual loss. The optic nerve has anterior and
osterior circulations, which arise from the cili-
ry and ophthalmic arteries, respectively, and
ompromise of either vascular supply results in
nterior ischemic optic neuropathy or posterior
schemic optic neuropathy, respectively. In the
erebral cortex, the optic radiations are usually
upplied by the middle cerebral artery, whereas
he blood supply of the visual cortex (calcarine
ssure) in the occipital lobe is derived princi-
ally from the posterior cerebral arteries, with
ome collateral supply from the middle and ante-
ior cerebral arteries. Infarcts in this area tend to
ause quadrantanopias if only the superior or
nferior portion of the calcarine fissure is involved
nilaterally, or hemianopias when both superior
nd inferior portions are involved.

Symptomatic intradialytic hypotension is a
ommon complication of hemodialysis, occur-
ing in approximately 10% to 30% of all patients,
nd this overall rate has remained relatively
nchanged despite improvements in dialysis tech-
iques.12,13 Although the pathophysiology is com-
lex, the most important factor appears to be
rom an ultrafiltration-induced reduction in blood

12,14,15
olume. Proposed guidelines to prevent h
pisodes of intradialytic hypotension and de-
rease its associated morbidity include, but are
ot limited to, identifying the patient at risk
or intradialytic hypotension, using morning or
asting dialysis, using sympathomimetic drugs
efore hemodialysis, avoiding high rates of ultra-
ltration, and avoiding antihypertensive medica-

ions before dialysis.12,16

The mechanism of the initial transient visual
isturbances in our patient was likely caused by
emporary occipital hypoperfusion during epi-
odes of intradialytic hypotension, similar to a
ransient ischemic attack. The loss of conscious-
ess at the time of the development of the visual
eficit suggests that she had a more severe epi-
ode of hypoperfusion, which resulted in the left
nferior occipital lobe infarct and the fixed visual
eld defect. Recognition of the transient visual
isturbances and treatment of the associated intra-
ialytic hypotension may have prevented the
ccipital stroke in our patient. After our patient’s
ccipital stroke, her episodes of symptomatic
ntradialytic hypotension were alleviated by de-
reasing the rate and total volume of fluid re-
oved and by avoiding antihypertensive medica-

ions before hemodialysis.
Transient visual loss may anticipate occipital

troke, especially in the setting of intradialytic
ypotension. Treatment of intradialytic hypoten-
ion may avoid potentially devastating visual
omplications.
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