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Clinical features of transient monocular blindness
and the likelihood of atherosclerotic lesions of the
internal carotid artery

R C J M Donders for the Dutch TMB Study Group (see appendix)

Abstract
To assess which features of transient
monocular blindness (TMB) are associ-
ated with atherosclerotic changes in the
ipsilateral internal carotid artery (ICA),
337 patients with sudden, transient mo-
nocular loss of vision were prospectively
studied. History characteristics of the
attack were compared with the presence of
atherosclerotic lesions of the ipsilateral
ICA. All patients were directly inter-
viewed by a single investigator. Of all
patients, 159 had a normal ICA on the rel-
evant side, 33 had a stenosis between
0%–69%, 100 had a stenosis of 70%–99%,
and 45 had an ICA occlusion.

An altitudinal onset or disappearance of
symptoms was associated with atheroscle-
rotic lesions of the ipsilateral ICA. A
severe (70%–99%) stenosis was also asso-
ciated with a duration between 1 and 10
minutes, and with a speed of onset in sec-
onds. An ICA occlusion was associated
with attacks being provoked by bright
light, an altitudinal onset, and the occur-
rence of more than 10 attacks. Patients
who could not remember details about the
mode of onset, disappearance, or duration
of the attack were likely to have a normal
ICA. Our findings may facilitate the clini-
cal decision whether or not to perform
ancillary investigations in these patients.
(J Neurol Neurosurg Psychiatry 2001;71:247–249)
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Transient monocular blindness (TMB) is usu-
ally attributed to transient ischaemia of the
retina in one eye, or part of it. These episodes
are considered transient ischaemic attacks
(TIAs) in the territory of the internal carotid
artery (ICA).1 Other causes of transient loss of
vision include migraine, optic neuropathy, and
intrinsic eye diseases.2

Patients with TMB associated with atheroma-
tous disease have a risk of ipsilateral stroke of
about 3% a year.3 This risk is two to three times
lower than in patients with cerebral TIAs.4

Despite the lower risk, they should receive anti-
thrombotic treatment and are candidates for

carotid endarterectomy in cases of a stenosis of
the ipsilateral ICA of more than 70%.5

Although early identification of patients with
TMB is important, it is often diYcult to distin-
guish these patients from those with a more
benign cause. The range of symptoms of TMB
is wide and patients often find it diYcult to
describe what happened to their eyesight some
time ago.6 7 Yet the management can only be
based on the history.

To assess which symptoms of TMB are asso-
ciated with large vessel atherosclerosis, we pro-
spectively related diVerent characteristics of
the history with the presence or absence of
atherosclerotic lesions in the ipsilateral ICA.

Methods
We included 337 consecutive patients who
recently experienced a sudden, transient loss of
vision in one eye that lasted no longer than 24
hours and was not caused by overt ophthalmo-
logical disease. Patients were initially seen by
neurologists or ophthalmologists in 18 partici-
pating centres (see appendix). After written
consent, all patients were questioned by direct
interview about the details of their transient
loss of vision by one of us (RCJMD). This
detailed history was based on a standardised
questionnaire. Patients were interviewed after a
median period of 6 weeks after their last attack.
We classified characteristics of the history
according to the following characteristics: the
extent of the visual field involved, visual symp-
toms experienced, mode and speed of onset
and of disappearance of symptoms, duration
and number of attacks, the performance of a
cover test during attacks, and provocation by
bright light only (retinal claudication8). If the
patient did not spontaneously mention the
nature of a predefined characteristic, the possi-
bilities in that category were read out by the
investigator. The patient could answer “yes”,
“no”, or “I don’t know”. If the patient had no
memory of certain details of the attack, those
characteristics were classified as unknown. If
an uncategorised symptom was mentioned by
the patient, this was recorded in the patient’s
own words and classified afterwards in one of
the predefined categories by two of us
(RCJMD, LJK), who were at that time blinded
to the results of ancillary investigations.
Disagreement was resolved by means of

J Neurol Neurosurg Psychiatry 2001;71:247–249 247

Addresses of members of
the writing committee are
given below

Department of
Neurology and Rudolf
Magnus Institute of
Neurosciences
A Algra
R C J M Donders
L J Kappelle
J Van Gijn

Julius Center for
Patient Oriented
Research, University
Medical Center,
Utrecht, The
Netherlands
A Algra

Department of
Neurology, University
Hospital, Rotterdam,
The Netherlands
P J Koudstaal

Correspondence to:
Dr R C J M Donders
Department of Neurology,
Diakonessenhuis Utrecht,
Bosboomstraat 1, 3582 KE
Utrecht, The Netherlands
rdonders@diakhuis.nl

Received 16 September 1999
and in revised form
11 April 2001
Accepted 23 April 2001

www.jnnp.com

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jnnp.bm

j.com
/

J N
eurol N

eurosurg P
sychiatry: first published as 10.1136/jnnp.71.2.247 on 1 A

ugust 2001. D
ow

nloaded from
 

http://jnnp.bmj.com/


discussion. To exclude intrinsic eye disease all
patients were required to undergo ophthalmo-
logical examination. Duplex ultrasonography
of the carotid arteries was performed in all
patients to determine the presence of athero-
sclerotic lesions in the ICA.

We related history characteristics with the
presence or absence of any atherosclerotic
lesion in the ipsilateral ICA. In a secondary
analysis the characteristics of the history were
related with three degrees of stenosis: 1% and
69%, between 70% and 99%, and occlusion.
Relations are expressed by means of odds ratios
(ORs) with their corresponding 95% confi-
dence intervals (95% CIs). History characteris-
tics that were significantly associated with one
of the categories of atherosclerotic lesions in
the ipsilateral ICA were entered in a multivari-
ate logistic regression model to assess the inde-
pendence of the association. A p value<0.05
was considered statistically significant.

Results
Thirty three (10%) patients had an ipsilateral
ICA stenosis between 1%–69%, 100 (30%) had
an ipsilateral ICA stenosis of 70–99%, and 45
(13%) patients had an ipsilateral ICA occlusion.

Table 1 shows the history characteristics that
were significantly associated with the presence
or absence of any atherosclerotic lesions in the
ipsilateral ICA. An onset or disappearance of
symptoms from above or below (altitudinal)
was significantly associated with the presence
of an atherosclerotic lesion of the ipsilateral
ICA. Attacks of which patients could not
remember the mode of onset or disappearance,
or the duration of symptoms, were associated
with normal carotid arteries. Positive visual
symptoms had no predictive value, but a
history of migraine was significantly associated
with a normal ICA (OR 0.3; 95% CI 0.2–0.7).

Table 2 summarises the results for patients
with 1%–69% stenosis, 70%–99% stenosis, and
for patients with an occlusion of the ipsilateral
ICA. Attacks with an altitudinal onset of symp-
toms, and with an altitudinal disappearance of
symptoms were strongly associated with both
1%–69% ICA stenosis, 70%–99% ICA stenosis,
and ICA occlusion. An onset in seconds, and a
duration of symptoms between 1 and 10
minutes were significantly associated with an
ipsilateral ICA stenosis of 70%–99% only.
Patients with more than 10 attacks of TMB or
with retinal claudication were more likely to
have an ipsilateral ICA occlusion.

On multivariate analysis, an altitudinal onset
of symptoms remained in the model as a strong
predictor of any atherosclerotic lesion of the
ipsilateral ICA. Patients with attacks of TMB
with an unknown onset were likely to have a
normal ipsilateral ICA (OR 2.2, 95% CI
1.1–4.4), whereas patients with a history of
retinal claudication were more prone to have an
ipsilateral ICA occlusion (OR 4.9, 95% CI
1.2–9.4). With a duration of symptoms be-
tween 1 and 10 minutes patients were relatively
likely to have a 70%–99% ICA stenosis (OR
1.7, 95% CI 1.0–2.8).

Discussion
To the best of our knowledge, this is the largest
prospective series of patients with TMB
studied to date. The “classic” pattern of brief
attacks with sudden onset and an altitudinal
onset or disappearance of symptoms was asso-
ciated with severe atherosclerotic lesions in the
ICA. Patients unable to remember details
about the onset, duration, or disappearance of
symptoms are likely to have a normal ipsilateral
ICA.

Table 1 Characteristics of the history of 337 patients with transient loss of vision of one eye with sudden onset that are
significantly associated with the absence or presence of any atherosclerotic lesion of the ipsilateral ICA. Other characteristics
were not associated with the absence or presence of any atherosclerotic lesion of the ipsilateral ICA

Characteristic

Any atherosclerotic lesion in the ipsilateral ICA

Presence (n=337)
n (%) Yes (n=178) % No (n=159) % OR* 95% CI

Altitudinal onset 57 (17) 25 8 4.1 2.0–8.7
Altitudinal disappearance 54 (16) 22 10 2.7 1.4–5.4
Unknown mode of onset 41 (12) 7 18 0.4 0.2–0.8
Unknown mode of disappearance 65 (19) 15 24 0.6 0.3–1.0
Unknown duration 8 (2) 1 4 0.1 0–1.0

ICA=internal carotid artery.
*Odds ratio (OR) for presence versus absence of any atherosclerotic lesion in the ipsilateral ICA.

Table 2 History characteristics of 178 patients with transient loss of vision in one eye related with the presence of
1%–69% stenosis, 70%–99% stenosis, or occlusion of the ipsilateral ICA

Characteristic n

Ipsilateral ICA

1%–69% stenosis only
(n=33)

70%–99% stenosis only
(n=100) Occlusion only (n=45)

OR* 95% CI OR* 95% CI OR* 95% CI

Altitudinal onset 57 7.0 2.5–19.5 3.7 1.6–8.3 3.5 1.3–9.6
Altitudinal disappearance 54 4.8 1.8–12.9 2.3 1.0–5.0 2.4 0.9–6.4
Speed of onset in seconds 94 1.2 0.5–3.1 1.8 1.0–3.2 1.3 0.6–3.0
Duration of 1–10 minutes 171 0.6 0.2–1.3 1.7 1.0–2.9 1.1 0.6–2.3
More than 10 attacks 91 0.6 0.2–1.8 1.7 0.9–3.1 2.1 1.0–4.5
Retinal claudication 13 1.2 0–12.8 1.2 0.2–7.2 4.8 1.0–25.3
Unknown mode of onset 41 0.3 0–1.3 0.5 0.2–1.1 0.2 0–1.0

ICA=internal carotid artery.
*Odds ratio(OR) for the presence of 1%–69% stenosis, >70% stenosis, or occlusion versus normal ICA.
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Earlier studies addressed the association
between TMB and the presence of atheroscle-
rotic lesions of the (ipsilateral) carotid
arteries,2 9–11 but only few studies related the
fine details of TMB to atherosclerotic lesions of
the ipsilateral ICA.6 12 Prediction of the pres-
ence of a high grade ICA stenosis from the type
of TMB was unsuccessful in one study.12

Another study showed that TMB with a
gradual onset was associated with normal
carotid arteries.13 In only a single study
patterns of loss of vision in one eye were
prospectively compared with the presence of
(ipsilateral) carotid atherosclerosis in 100
patients.6 An altitudinal pattern of transient
loss of vision in one eye was associated with
both a carotid stenosis and a source of emboli
in the heart, whereas attacks with a diVuse
onset of symptoms or attacks in which the
visual field concentrically constricted were
more likely to be caused by a non-embolic
cause.6 Wray classified TMB into four subtypes
according to the presumed underlying patho-
physiological disorder, but did not formally test
this hypothesis.7 She considered embolism the
most probable cause in patients with sudden
attacks of partial or complete involvement of
the visual field, which last minutes and recover
completely. Attacks that come and go gradually
and last longer than a few minutes were
considered typical for retinal hypoperfusion,
but might also be caused by retinal angiospasm
if impaired retinal perfusion is absent. Patients
in whom no cause could be established were
categorised in a separate group.7

The strength of our study is that all patients
were included according to strict criteria, with
the exclusion of patients with intrinsic eye dis-
ease, and that all patients were systematically
questioned by one and the same physician by
means of a standardised questionnaire. A limi-
tation of our study is that it was hospital based
and therefore cannot be considered representa-
tive for patients with TMB who are seen in pri-
mary care; although it was a multicentre study,
most patients were referred to university hospi-
tals with facilities to perform carotid endarter-
ectomy (see appendix).

Most neurologists and ophthalmologists
consider positive visual phenomena such as
scintillations and flashes of light as benign.14

However, we did not find that such positive
symptoms predicted a normal ipsilateral ICA;
therefore this assumption may be wrong.

In our study a rather large proportion of
patients with TMB had a normal ipsilateral
ICA. To explain the attacks in these patients, it
might be speculated that they were caused by
vasospasm.15 Such spasm may be related to
migraine; the significant association of previous
migraine attacks with the absence of athero-
sclerotic lesions in the ICA favours this
argument. Alternatively, the source of emboli
could have been in the heart.

In conclusion, patients with attacks of TMB
that come and go from above or below, that
have a speed of onset in seconds, and that last
1 to 10 minutes, are relatively prone to have a
high grade stenosis of the ipsilateral ICA.
Attacks of TMB provoked by bright light are

associated with an ipsilateral ICA occlusion.
Patients with TMB who could not remember
details of the attack more commonly have a
normal ipsilateral ICA. These results may help
to identify patients with sudden, transient loss
of vision in one eye who have a high or a low
likelihood of severe atherosclerosis of the
ipsilateral ICA.

This research project has been supported by the Netherlands
Heart Foundation (grant No 91.081).

Appendix: The Dutch TMB Study Group
Medisch Centrum Alkmaar, Alkmaar (7): JWHH
Dammers, R ten Houten, JA van Leusden, HJS Straat-
man, MM Veering; Academic Medical Center, Am-
sterdam (19): V Kwa, M Limburg, J Stam, M Vermeu-
len; St Lucas Andreas Hospital, Amsterdam (14):
WHJP Linssen, JAL Vanneste, J Vos, HC Weinstein;
Hospital Lievensberg, Bergen op Zoom (4): PJIM
Berntsen; Hospital Gooi-Noord, Blaricum (1): JMJ
Krul, KCH Lyppens, JA Carpay; Hospital De Gelderse
Vallei, Ede (2): C Jansen, MG Smits; Medisch
Spectrum Twente, Enschede (23): J Nihom, AMGM
Gröniger; Stichting Oosterschelde Ziekenhuizen, Goes
(14): AM Boon, WHG Lieuwens, F Visscher; Stichting
Streekziekenhuis Coevorden-Hardenberg, Harden-
berg (7): HRF Böttger, MF Driessen-Kletter, BJAM
Jansen, F Zwols; Atrium, Heerlen (33): CL Franke, PJJ
Koehler, JF Mirandolle, CAM Rozeman, JW Vredeveld,
MJ Wennekes; Diaconessenhuis, Leiden (3): PE Briët,
JLA Eekhof, J van Rossum; University Hospital
Maastricht, Maastricht (9): J Boiten; Sint Antonius
Hospital, Nieuwegein (6): STFM Frequin, HW
Mauser, HP Siegers; Canisius Wilhelmina Hospital,
Nijmegen (4): HJJA Bernsen, CWGM Frenken, EFJ
Poels, WIM Verhagen; University Hospital Dijkzigt,
Rotterdam (11): DWJ Dippel, PJ Koudstaal; Univer-
sity Medical Center, Utrecht (166): A Algra, RCJM
Donders, J van Gijn, LJ Kappelle; Hofpoort Hospital,
Woerden (8): R Wielaard, EJ Wieringa, JS Straver;
Lorentz Hospital, Zeist (6): J Willemse.

Figures in parentheses represent the number of
patients from that centre
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