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Introduction

Advances in medicine have resulted in people living longer 
and consequently being more likely to experience age-
related diseases. Stroke is a leading cause of disability for 
older Americans.1 Older stroke survivors commonly experi-
ence diseases that predispose them to sustaining additional 
strokes.1 In fact, after a first stroke, survivors have a 43% 
risk of a second stroke occurring within five years.1 A second 
stroke could result in additional symptoms, either adding to 
existing impairments or creating new complications.1

Comorbidity is most frequently defined as the presence of 
two or more health conditions and usually is considered in 
relation to the specific index condition.2 Comorbidity is 
associated with worse health outcomes and the need for 
additional use of health services.2 However, opinions vary 
on the duration, severity, and classification of similar condi-
tions.3 For stroke survivors, whether the comorbid condition 
is concomitant or is a direct result of the stroke, the addi-
tional medical conditions complicate hospital stays, disease 
management, and anxiety around the possibility of returning 
home to manage their health.3

Health care increasingly needs to address the manage-
ment of individuals with comorbidity. Therefore, researchers 
and clinicians have a responsibility to use of precise termi-
nology in order to have consistency between disciplines and 

seek literature to properly manage individuals with comor-
bidity.2 Relatedly, the sequence in which comorbidities occur 
may impact prognosis or treatment and therefore are relevant 
to consider when reporting in clinical notes or research 
reports.2 Other recommendations include classifying comor-
bidity with great detail and using unique types of assessment 
methods4 or comprehensive test batteries.2

The objective of this article is to highlight the case of a 
woman who survived multiple strokes and has comorbidi-
ties. The report discusses the potential relationship between 
dementia, the pre-existing vision impairments, and vision 
impairments caused by the stroke. In addition, we discuss the 
importance of using comprehensive, valid, and adapted 
assessments especially when comorbidity is present.
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Abstract
This case report is of a two-time stroke survivor with significant health comorbidities. This report highlights A.R.’s pre-
existing, non-neurological vision impairments, stroke-related vision impairments, in addition to cognitive impairment and 
possible dementia. Information including her past medical history, current functional status, and battery of assessments 
that were used in the acute care hospital are detailed. Conclusions include the need for comprehensive, valid, and adapted 
assessments especially when comorbidities are present. We suggest that cognitive assessments that do not rely on vision 
may have improved the test accuracy in this case.
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Case history/examination

Past medical history and functional status

A.R. (alias used to protect her privacy) is a Caucasian woman 
without a high school degree, and a past medical history of 
left occipital stroke at age 19, due to complications during 
pregnancy. She had no stroke risk factors, and her family 
only had a history of uveitis. This stroke did not leave A.R. 
with any cognitive difficulty. However, for many years post 
stroke, she had right hemiplegia and aphasia. Overtime, A.R. 
was able to independently participate in all activities of daily 
living tasks but required supervision for safety for cooking 
and cleaning tasks. A.R. did not drive out of personal prefer-
ence, lived with her sister, and never returned to work. 
Around age 50, A.R. started to develop comorbid health con-
ditions that required management. She had atrial fibrillation, 
hypertension, diabetes mellitus, hyperlipidemia, coronary 
artery disease, and seizure disorder. She was also diagnosed 
with glaucoma and cataracts in both eyes. Her medical 
records showed that she was managing her health conditions 
fairly. Besides taking medications and eating well, she con-
tinued to smoke, did not see her healthcare professionals 
regularly, and did not exercise.

Current medical history, functional status, and 
new stroke sequelae

In the fall of 2019, A.R., who was now 71 years old, went to 
the hospital with a diagnosis of a second stroke, which was 
identified to be a right posterior cerebral artery infarct and 
occipital infarct. Her main complaint and reason for calling 
911 was new visual field loss—she had bilateral homonymous 
hemianopia. A.R. denied diplopia, eye pain, or floaters. The 
stroke team caring for A.R. at the hospital included multiple 
medical professionals. Since this case report highlights A.R.’s 
vision and cognitive function while inpatient at the hospital, 
the assessments reported in Table 1 are only those found in the 
neurology, occupational, and physical therapy notes.5–8 
Overall findings from Table 1 report severe vision impair-
ment, anxiety, impaired physical function, and moderate cog-
nitive dysfunction. Based on the clinical notes, A.R. required 
total assistance and verbal step-by-step explanations to par-
ticipate in activities due to her vision loss. A.R. exhibited anxi-
ety and specifically a fear of falling. She frequently articulated, 
“No, No, No . . . don’t move me, I can’t see where I am 
going.” A.R. was also emotionally labile and had heightened 
irritability. Her neurologist found evidence of periventricular 
white matter damage on her brain image (noted in Table 1) and 
therefore concluded this to be a risk factor for dementia, in 
addition to the behaviors she was exhibiting, low levels of 
physical activity and her education status.

A.R. had a stay of 8 days in the acute hospital. Despite the 
recommendation from hospital staff, A.R. refused to go to 
rehabilitation upon discharge. Instead, home health, which 
included both therapy and nursing services, were set up and 

she returned home with 24-h supervision. Her sister contin-
ued to be her main caregiver and she was discharged with the 
following medications: clopidogrel, apixaban, metoprolol, 
insulin glargine, prednisone, atorvastatin, furosemide, mon-
telukast, phenytoin, cyclobenzaprine, and latanoprost.

Discussion

This case reports on comorbidities and the additive effect 
these impairments had on a woman’s pre-existing condi-
tions. As the results show, the main contributor to her activ-
ity loss was her vision impairment and cognitive deficits. 
Since this case report is observational, we acknowledge that 
no inferences can be made as to the relationship between the 
comorbidities. In addition, we and others have recognized 
that the pathological link between vascular risk factors, cog-
nitive impairment, and stroke is complex and still partially 
unclear. However, similar to this case, there are two separate 
studies, both investigating stroke survivors and found a sig-
nificant association between vision impairments and demen-
tia9,10 as well as another study found a relationship between 
cognitive impairment, stroke, and vision impairment.11

Notably, A.R. had pre-existing vision impairment (glau-
coma and cataracts) due to age. She also had a stroke 52 years 
prior to the second stroke. Both vision and stroke are condi-
tions that have been reported to be risk factors for develop-
ment of dementia.12,13

The subject’s medical team attempted to formally test A.R., 
as seen in Table 1, but had difficulty with standardized tests 
because of her visual impairment. The  occupational therapist 
did not seem to be aware that the Montreal Cognitive Assessment 
(MOCA) has been modified for visually impaired individuals.14 
This assessment should have been used with A.R. as well as a 
self-reported vision impairment assessment such as the Veterans 
Affairs Low Vision Visual Functioning Questionnaire.15 The 
Veterans Affairs Low Vision Functional Questionnaire can be 
read to the participant verbally, therefore not relying on vision 
for it to be completed.

There are some limitations to this case report. First, this case 
lacked testing by the ophthalmologist. Consultation by an oph-
thalmologist would have contributed more specific information. 
In addition, formal testing such as the kinetic visual field test or 
frequency doubling perimetry would have provided details that 
could have improved treatment planning. Another limitation 
was the lack of access to any ophthalmic consults that occurred 
between the time of A.R.’s first stroke and the second stroke. 
The available notes on her history were vague. For example, the 
medical notes mentioned the addition of glaucoma was after 
age 50; however, it would have been more accurate to know the 
exact date of acquisition. The team had to rely on A.R.’s sister 
for the sequence in which the vision comorbidities occurred.

Conclusion

In conclusion, this case provides insight into an older woman 
who, after two strokes, developed new comorbidities of vision 



Hreha et al. 3

T
ab

le
 1

. 
A

ss
es

sm
en

ts
 a

nd
 fi

nd
in

gs
.

N
am

e 
of

 a
ss

es
sm

en
t

A
ss

es
sm

en
t 

pu
rp

os
e

A
ss

es
sm

en
t 

sc
or

in
g 

in
fo

rm
at

io
n

Fi
nd

in
gs

D
ep

ar
tm

en
t 

co
nd

uc
tin

g 
as

se
ss

m
en

t

M
on

tr
ea

l C
og

ni
tiv

e 
A

ss
es

sm
en

t 
(M

O
C

A
)5

C
og

ni
tio

n
18

–2
5 

=
 m

ild
 c

og
ni

tiv
e 

im
pa

ir
m

en
t 

(m
ea

n 
sc

or
e 

is
 2

2)
, 1

0–
17

 =
 m

od
er

at
e 

co
gn

iti
ve

 im
pa

ir
m

en
t 

(m
ild

 A
D

 m
ea

n 
sc

or
e 

is
 1

6)
, l

es
s 

th
an

 1
0 

=
 se

ve
re

 
co

gn
iti

ve
 im

pa
ir

m
en

t.

A
.R

. w
as

 u
na

bl
e 

to
 fo

rm
al

ly
 c

om
pl

et
e 

th
is

 a
ss

es
sm

en
t 

be
ca

us
e 

of
 h

er
 n

ew
 v

is
io

n 
im

pa
ir

m
en

ts
. 

A
.R

. c
ou

ld
 n

ot
 s

ee
 t

he
 a

ss
es

sm
en

t 
do

cu
m

en
t. 

T
he

re
fo

re
, h

er
 t

he
ra

pi
st

 d
id

 n
ot

 li
st

 t
he

 s
pe

ci
fic

 
sc

or
es

, b
ut

 r
at

he
r 

de
sc

ri
be

d 
he

r 
pe

rf
or

m
an

ce
 w

hi
ch

 in
cl

ud
ed

 h
av

in
g 

im
pa

ir
ed

 m
em

or
y 

an
d 

de
la

ye
d 

re
ca

ll,
 p

oo
r 

at
te

nt
io

n,
 p

oo
r 

la
ng

ua
ge

 a
nd

 im
pa

ir
ed

 o
ri

en
ta

tio
n.

 S
he

 c
on

cl
ud

ed
 t

ha
t 

sh
e 

ha
s 

m
od

er
at

e 
co

gn
iti

ve
 im

pa
ir

m
en

t 
w

hi
ch

 w
ar

ra
nt

s 
fu

rt
he

r 
te

st
in

g 
up

on
 h

er
 v

is
io

n 
im

pr
ov

in
g.

O
cc

up
at

io
na

l 
T

he
ra

py

N
at

io
na

l I
ns

tit
ut

es
 o

f 
H

ea
lth

 S
tr

ok
e 

Sc
al

e 
(N

IH
SS

)6

D
et

er
m

in
e 

th
e 

se
ve

ri
ty

 o
f t

he
 s

tr
ok

e 
an

d 
pr

ed
ic

t 
cl

in
ic

al
 

ou
tc

om
es

H
ig

he
r 

sc
or

e 
in

di
ca

te
s 

m
or

e 
se

ve
re

 
st

ro
ke

.
T

ot
al

 s
co

re
 o

f 4
 o

r 
le

ss
, m

or
e 

lik
el

y 
to

 h
av

e 
fu

nc
tio

na
l i

nd
ep

en
de

nc
e 

re
ga

rd
le

ss
 o

f t
re

at
m

en
t.

Sc
or

e 
of

 >
 2

2 
is

 a
ss

oc
ia

te
d 

w
ith

 
in

cr
ea

se
d 

ri
sk

 o
f h

em
or

rh
ag

ic
 

co
nv

er
si

on
So

m
e 

co
m

po
ne

nt
s 

of
 t

he
 N

IH
SS

 h
av

e 
lo

w
 in

te
rr

at
er

 r
el

ia
bi

lit
y.

1A
. L

ev
el

 o
f c

on
sc

io
us

ne
ss

 =
 0

1B
. A

sk
 m

on
th

 a
nd

 a
ge

 =
 2

1C
. B

lin
k 

ey
es

 a
nd

 s
qu

ee
ze

 h
an

ds
 =

 1
2.

 H
or

iz
on

ta
l e

xt
ra

oc
ul

ar
 m

ov
em

en
ts

 =
 0

3.
 V

is
ua

l f
ie

ld
s =

 3
4.

 F
ac

ia
l p

al
sy

 =
 1

5a
. L

ef
t 

ar
m

 m
ot

or
 d

ri
ft

 =
 0

5b
. R

ig
ht

 a
rm

 m
ot

or
 d

ri
ft

 =
 4

6A
. L

ef
t 

le
g 

m
ot

or
 d

ri
ft

 =
 0

6B
. R

ig
ht

 le
ft

 m
ot

or
 d

ri
ft

 =
 1

7.
 L

im
b 

at
ax

ia
 =

 0
8.

 S
en

sa
tio

n 
=

 0
9.

 L
an

gu
ag

e/
ap

ha
si

a =
 1

10
. D

ys
ar

th
ri

a =
 0

11
. E

xt
in

ct
io

n/
in

at
te

nt
io

n 
=

 0
T

ot
al

 s
co

re
 o

f 1
3/

24

N
eu

ro
lo

gy

M
ag

ne
tic

 r
es

on
an

ce
 

im
ag

in
g 

(M
R

I)
C

og
ni

tio
n

Sc
an

ni
ng

 t
ec

hn
iq

ue
 o

f t
he

 b
ra

in
.

A
.R

.’s
 M

R
I s

ho
w

ed
 a

 r
ig

ht
 p

os
te

ri
or

 c
er

eb
ra

l a
rt

er
y 

in
fa

rc
t 

an
d 

oc
ci

pi
ta

l i
nf

ar
ct

, a
n 

ol
d 

in
fa

rc
t 

in
 t

he
 le

ft
 o

cc
ip

ita
l l

ob
e 

an
d 

pe
ri

ve
nt

ri
cu

la
r 

w
hi

te
 m

at
te

r 
da

m
ag

e.
N

eu
ro

lo
gy

H
ea

ri
ng

, E
ye

s,
 E

ar
s,

 
N

os
e,

 T
hr

oa
t 

ex
am

 
(H

EE
N

T
)

Po
rt

io
n 

of
 t

he
 p

hy
si

ca
l 

ex
am

in
at

io
n 

th
at

 
co

nc
er

ns
 t

he
 h

ea
d,

 
ey

es
, e

ar
s,

 n
os

e 
an

d 
th

ro
at

N
o 

sc
or

in
g,

 t
hi

s 
as

se
ss

m
en

t 
is

 u
se

d 
to

 
do

cu
m

en
t 

fin
di

ng
s.

V
is

ua
l a

cu
ity

 fo
r 

th
e 

le
ft

 e
ye

 is
 2

0/
20

0,
 a

nd
 r

ig
ht

 e
ye

 o
nl

y 
ha

nd
 m

ot
io

ns
 a

re
 r

ep
or

te
d.

V
is

ua
l f

ie
ld

 =
 b

ila
te

ra
l h

om
on

ym
ou

s 
he

m
ia

no
ps

ia
Ex

tr
ao

cu
la

r 
m

ov
em

en
ts

 =
 le

ft
 c

ra
ni

al
 n

er
ve

 II
I d

am
ag

e,
 c

ra
ni

al
 n

er
ve

 IV
 a

nd
 V

I w
er

e 
in

ta
ct

Sc
le

ra
 =

 w
hi

te
C

on
ju

nc
tiv

a =
 n

or
m

al
 (

qu
ie

t)
Li

d 
=

 m
ild

 p
to

si
s 

on
 le

ft
 s

id
e,

 w
hi

ch
 is

 m
os

t 
lik

el
y 

be
ca

us
e 

of
 d

am
ag

e 
to

 t
he

 o
cu

lo
m

ot
or

 n
er

ve
Pu

pi
ls

 =
 R

el
at

iv
e 

A
ffe

re
nt

 P
up

ill
ar

y 
D

ef
ec

t; 
no

te
d 

in
 le

ft
, n

ot
 n

ot
ed

 in
 r

ig
ht

. M
os

t 
lik

el
y 

du
e 

to
 c

oe
xi

st
en

ce
 o

f a
no

th
er

 d
is

ea
se

 in
 t

he
 e

ye
, w

hi
ch

 s
ho

ul
d 

be
 d

et
er

m
in

ed
 w

ith
 a

n 
op

ht
ha

lm
os

co
py

.

N
eu

ro
lo

gi
st

C
on

fr
on

ta
tio

n 
T

es
tin

g7
V

is
io

n
N

or
m

al
 v

is
ua

l f
ie

ld
 r

ea
ch

es
 1

80
° 

in
 t

he
 

ho
ri

zo
nt

al
 p

la
ne

 (
16

0°
 fo

r 
m

on
oc

ul
ar

 
vi

si
on

) 
an

d 
13

5°
 in

 t
he

 v
er

tic
al

 p
la

ne
.

A
.R

. h
as

 b
in

oc
ul

ar
 h

om
on

ym
ou

s 
he

m
ia

no
ps

ia
. N

o 
ad

di
tio

na
l v

is
ua

l f
ie

ld
 t

es
ts

 w
er

e 
pe

rf
or

m
ed

, 
be

ca
us

e 
of

 t
he

 p
at

ie
nt

’s
 c

og
ni

tiv
e 

st
at

us
, l

ac
k 

of
 n

eu
ro

-o
ph

th
al

m
ol

og
y 

co
ns

ul
t.

O
cc

up
at

io
na

l 
T

he
ra

py

Sn
el

le
n 

Ey
e 

C
ha

rt
8

V
is

io
n

T
es

tin
g 

th
e 

sm
al

le
st

 li
ne

 a
 p

er
so

n 
ca

n 
re

ad
 t

o 
de

te
rm

in
e 

vi
su

al
 a

cu
ity

.
20

/2
00

 in
 le

ft
 e

ye
. T

es
tin

g 
in

 r
ig

ht
 e

ye
 c

ou
ld

 n
ot

 b
e 

do
ne

A
.R

. c
ou

ld
 o

nl
y 

se
e 

ha
nd

 m
ot

io
ns

 w
ith

 h
er

 r
ig

ht
 e

ye
.

O
cc

up
at

io
na

l 
T

he
ra

py
St

re
ng

th
 a

nd
 

M
ov

em
en

t 
te

st
in

g,
 

in
cl

ud
in

g 
fu

nc
tio

na
l 

co
or

di
na

tio
n

Ph
ys

ic
al

 fu
nc

tio
n

T
he

se
 n

ot
es

 p
ro

vi
de

 a
 d

es
cr

ip
tio

n 
of

 
A

.R
.’s

 c
ur

re
nt

 le
ve

l o
f f

un
ct

io
ni

ng
.

A
.R

.’s
 c

oo
rd

in
at

io
n 

w
as

 im
pa

ir
ed

. S
he

 h
ad

 d
iff

ic
ul

ty
 m

an
ip

ul
at

in
g 

ite
m

s 
in

 h
er

 le
ft

 h
an

d,
 fo

r 
ex

am
pl

e,
 w

he
n 

us
in

g 
a 

ut
en

si
l a

nd
 g

ro
om

in
g 

su
pp

lie
s.

H
er

 m
ov

em
en

t 
in

 h
er

 le
ft

 a
rm

 a
nd

 le
g 

w
er

e 
no

rm
al

H
er

 le
ft

 a
rm

 a
nd

 le
g 

ha
d 

go
od

 o
ve

ra
ll 

st
re

ng
th

, s
he

 c
ou

ld
 m

ov
e 

ag
ai

ns
t 

gr
av

ity
.

A
.R

.’s
 r

ig
ht

 s
id

e 
ha

d 
re

si
du

al
 s

pa
st

ic
ity

 in
 h

er
 h

an
d,

 d
ue

 t
o 

he
r 

ol
d 

st
ro

ke
.

Sh
e 

co
ul

d 
no

t 
w

al
k,

 a
nd

 r
eq

ui
re

d 
to

ta
l a

ss
is

ta
nc

e 
fo

r 
tr

an
sf

er
s,

 m
ea

ni
ng

 m
ov

in
g 

fr
om

 o
ne

 
su

rf
ac

e 
to

 a
no

th
er

.

Ph
ys

ic
al

 
T

he
ra

py

A
.R

. =
 ca

se
 p

ar
tic

ip
an

t’s
 in

iti
al

s.



4 SAGE Open Medical Case Reports

and cognitive impairment in addition to her long-standing 
chronic conditions. This report highlights her presentation 
based on the assessments that were completed in the acute care 
hospital. This article suggests that stroke survivors with comor-
bidity may benefit from specific, comprehensive assessment 
batteries that are validated and adapted for to accommodate for 
multiple conditions, for example, cognitive batteries adapted 
for the visually impaired. Also, future research is needed to 
more comprehensively study stroke survivors with both vision 
and dementia since more adults are living longer and both con-
ditions lead to poor quality of life and lack of independence.
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