SHORT REPORT

A systematic review of Terson’s syndrome: frequency and
prognosis after subarachnoid haemorrhage
M O McCarron, M J Alberts, P McCarron
...............................................................................................................................
J Neurol Neurosurg Psychiatry 2004;75:491–493. doi: 10.1136/jnnp.2003.016816

Objective: To review systematically the frequency and
prognostic significance of vitreous haemorrhage in patients
with subarachnoid haemorrhage (Terson’s syndrome).
Methods: Papers relating to vitreous haemorrhage in
patients with subarachnoid haemorrhage were retrieved.
The only studies considered were those with at least 10
consecutive cases of subarachnoid haemorrhage with or
without vitreous haemorrhage. The frequency of vitreous
haemorrhage in such cases was calculated in prospective
and retrospective studies. Mortality was compared in patients
with and without Terson’s syndrome.
Results: 154 papers were reviewed. Three prospective
studies and six retrospective studies satisfied the inclusion
criteria. Of 181 patients with subarachnoid haemorrhage
assessed prospectively (mean age, 51.7 years), 24 (13%)
had vitreous haemorrhage; among 1086 retrospective
records, 37 (3%) had documented vitreous haemorrhage
(p,0.001). Patients with Terson’s syndrome had higher Hunt
and Hess grades than those without (mean grade, 3.6 v 2.6).
Patients with Terson’s syndrome were also more likely to die
(13 of 30 (43%) v 31 of 342 (9%); odds ratio 4.8; p,0.001).
Conclusions: Prospective studies show a higher frequency of
Terson’s syndrome than retrospective studies, suggesting that
vitreous haemorrhage is not well documented. Vitreous
haemorrhage is an adverse prognostic finding in patients
with subarachnoid haemorrhage.

V

itreous haemorrhage occurring in association with
subarachnoid haemorrhage is known as Terson’s
syndrome. The French ophthalmologist, Albert Terson,
is credited with discovering this clinical sign in a patient with
subarachnoid haemorrhage in 1900,1 although in 1881 Litten
described vitreous bleeding occurring in association with
subarachnoid haemorrhage.2 In general, published reports on
Terson’s syndrome have failed to make the distinction
between vitreous haemorrhage and other types of intraocular
haemorrhage (retinal and subhyaloid haemorrhages).3 As a
result, information and natural history data using the strict
definition of Terson’s syndrome have been limited. However,
intraocular haemorrhages of any type (retinal, subhyaloid, or
vitreous) have been documented in 10–40% of individuals
with subarachnoid haemorrhage.4
In the early part of the 20th century clinicians speculated
that the size and number of retinal haemorrhages may have
clinical relevance.5 Manschot suggested that ‘‘intracranial
haemorrhage is more pronounced in patients with bilateral
retinal haemorrhages than in patients with haemorrhages in
only one eye.’’6 Furthermore it was suggested that any type of
intraocular haemorrhage in patients with subarachnoid
haemorrhage may also be associated with increased
mortality.7

Until relatively recently vitreous haemorrhage was thought
to be a rare finding in patients with subarachnoid haemorrhage,8 9 but small prospective studies have questioned this
view.10 11 Our aim in this study was to obtain, from published
reports, a summary estimate of the frequency of vitreous
haemorrhage in patients with subarachnoid haemorrhage,
and to compare the baseline characteristics and mortality in
patients with and without vitreous haemorrhage.

METHODS
Published articles relating to vitreous haemorrhage in
patients with subarachnoid haemorrhage were retrieved
using the key words ‘‘subarachnoid haemorrhage,’’ ‘‘vitreous
haemorrhage,’’ and ‘‘Terson syndrome’’ on Medline (Ovid
and PubMed) and Embase databases from 1966 until May
2003. Publications predating 1966, and others missed by the
search, were sought by scanning the bibliographies of
retrieved articles, and by surveillance of paper and electronic
journals.
Inclusion criteria required studies with enrolment of at
least 10 consecutive unselected patients of any age with
subarachnoid haemorrhage, with or without vitreous haemorrhage. Studies which did not explicitly document the
prospective nature of the study were classified as retrospective. Vitreous haemorrhage was considered present only
when there was clear documentation of this type of
haemorrhage. Patients with delayed vitreous haemorrhage
were included in the Terson’s syndrome group. Other forms
of intraocular haemorrhage (retinal and subhyaloid) were
excluded from the analyses.
In all, 154 papers were retrieved, and from these, nine
studies fulfilled the inclusion criteria.4 7 10–16
Statistical analysis
The frequency of vitreous haemorrhage in patients with
subarachnoid haemorrhage was calculated in prospective and
retrospective studies. The association between risk of death in
patients with subarachnoid haemorrhage with and without
vitreous haemorrhage was investigated by calculating odds
ratios and doing x2 tests with the Yates correction.

RESULTS
Frequency of Terson’s syndrome
Three prospective studies satisfied the inclusion criteria.10 11 14
All three were reported in the 1990s. Two reports appeared to
be from the same cohort of patients.11 13 The mean age of the
181 patients reported in the prospective studies was 51.7
years. There were more than twice as many women as men, a
finding consistent with the sex difference in the incidence of
aneurysmal subarachnoid haemorrhage. Only one of the
patients with Terson’s syndrome had a traumatic haemorrhage.10
Twenty four (13%) of the 181 patients had evidence of
vitreous haemorrhage (table 1). Bilateral vitreous haemorrhages were recorded in nine of 16 patients with Terson’s
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Table 1 Frequency of Terson’s syndrome and reported deaths in patients with
subarachnoid haemorrhage

Report

No of patients
No of patients Mean age with Terson’s
with SAH (M/F) (years)
syndrome (%)

Reported deaths
in Terson’s
syndrome (%)

Reported deaths in
SAH without Terson’s
syndrome (%)

Prospective
Garfinkle10
14
Pfausler
Frizzell11
Prospective total

22 (6/16)
60 (23/37)
99 (27/72)
181 (56/125)

55
50
52
52

6 (27)
10 (17)
8 (8)
24 (13)

2 of 6
9 of 10
1 of 8
12 of 24 (50)

5 of 16
5 of 50
7 of 91
17 of 157 (11)

Retrospective
12
Timberlake
Krawczykowa15
Fahmy4
7
Shaw
Diaz16
Shinoda17
Retrospective total
Total

280
100
195 (95/100)
320
19
172 (81/91)
1086
1267

–
–
–
–
–
–
–

12 (4)
3 (3)
9 (5)
7 (2)
2 (11)
4 (2)
37 (3)
61 (5)

–
–
–
–
0 of 2
1 of 4
1 of 6 (17)
13 of 30 (43)

–
–
–
–
5 of 17
9 of 168
14 of 185 (8)
31 of 342 (9)

F, female; M, male; SAH, subarachnoid haemorrhage.

syndrome (56%) who had explicit documentation of involvement of one or both eyes. In the two prospective studies
which reported the sex of the participants,10 14 there was no
evidence of a difference in the sex ratio between those with
vitreous haemorrhage and those without. The age of the
patients with and without Terson’s syndrome was similar in
the two studies in which mean age was available10 11: mean
age 55.2 years (range 36 to 74) in 14 patients with Terson’s
syndrome, versus 52 years (range 16 to 85) in 107 patients
without vitreous haemorrhages. Although most aneurysms in
the patients with Terson’s syndrome were located in the
anterior circulation (13 of 14), there were insufficient data
for comparative analyses.
Six retrospective studies were identified (table 1). These
provided fewer details of age and sex, and less information
about the existence of bilateral vitreous haemorrhages. The
incidence of Terson’s syndrome was much lower among these
studies than among the prospective studies (3% v 13%,
p,0.001).
Outcome
Only prospective studies recorded the patients’ clinical
condition in the form of mean Hunt and Hess grades,
which were consistently higher in patients with Terson’s
syndrome than in those without (fig 1). Insufficient
information was provided in the studies to estimate
summary case fatality rates. Deaths were recorded in just
five studies (three prospective and two retrospec-

Figure 1 Mean Hunt and Hess grades in patients with and without
Terson’s syndrome (TS).
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tive).10 11 14 16 17 From these limited data, death was more
common in patients with Terson’s syndrome (especially in
the prospective studies) than in those without: 13 of 30
patients with Terson’s syndrome (43%) died, compared with
31 of 342 (9%) without Terson’s syndrome, giving a 4.8-fold
excess risk of death in patients with Terson’s syndrome
(p,0.001).

DISCUSSION
Terson’s syndrome frequency and mortality
This systematic review of reports of Terson’s syndrome dating
back more than 100 years shows that the combination of
subarachnoid haemorrhage and vitreous haemorrhage
occurred in 13% of hospital admissions with subarachnoid haemorrhage who survived long enough to
allow clinical assessment. Our review shows clearly that
prospective studies identify many more patients with
vitreous haemorrhage than retrospective studies. Previous
investigators suspected the importance of this methodological issue.7
The mortality analyses that we were able to carry out in the
current study confirm previous suggestions that Terson’s
syndrome is associated with a worse outcome than in
patients with subarachnoid haemorrhage but without vitreous haemorrhage.
Some of the previous studies did not distinguish vitreous
haemorrhage from other types of intraocular haemorrhage.6
However, the current findings suggest that vitreous haemorrhage on its own is an indicator of poor prognosis in patients
with subarachnoid haemorrhage. In one study18 there was
also a suggestion that different types of intraocular haemorrhage had different prognostic significance, in that mild
retinal haemorrhages were associated with a better prognosis
than large preretinal haemorrhages or vitreous haemorrhages.18
Although it has been less studied as an individual
clinical feature, preretinal haemorrhage is thought often to
precede vitreous haemorrhage.4 7 The greater proportion of
patients developing Terson’s syndrome in the prospective
studies may partly have resulted from delay in the
appearance of vitreous haemorrhage, though even in the
prospective studies serial clinical eye examinations were
seldom reported.11 Studies have estimated that 12–16% of
patients with subarachnoid haemorrhage do not reach hospital to be clinically assessed19 20; many such patients may
have had vitreous haemorrhage or they may have died before
vitreous haemorrhages developed.14 Thus any summary
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estimate may not reflect the true prevalence of this clinical
feature, so the prognostic significance may also be inaccurate.

Other clinical correlations of vitreous haemorrhage
Fahmy has pointed out that any retinal haemorrhage in a
patient who has temporarily lost consciousness is very
suggestive of aneurysmal rupture, occurring in about one
third of cases of subarachnoid haemorrhage.21 Aneurysms the
internal carotid artery and anterior communicating artery
resulted in the most severe haemorrhage,21 but this finding
has not been confirmed. Where documented, there also
appeared to be no correlation between the side of a unilateral
vitreous haemorrhage and the side or site of the aneurysm.14 21
Pathogenesis of vitreous haemorrhage
The pathogenesis of vitreous haemorrhage has been much
debated.5 9 22 23 Increased intracranial pressure may force
blood into the subarachnoid space and along the optic nerve
sheath into the pre-retinal space, or the sudden rise in
intracranial pressure may lead to a decrease in venous return
to the cavernous sinus or obstruct the retinochoroidal
anastomoses and central retinal vein, culminating in venous
stasis and haemorrhage. It is now generally accepted that
vitreous haemorrhage results from ocular blood.9 22 23
Strengths and limitations
As Terson’s syndrome has been recognised for more than 100
years, any systematic review risks missing important studies
not covered by computer searches. Identification of papers
published before 1966 relied heavily on bibliographic searching. It had been thought that by 1962 only 16 cases of
Terson’s syndrome had been reported.8 9 However, our search
identified 21 patients with vitreous haemorrhage co-existing
with
subarachnoid
haemorrhage
reported
before
1963.1 2 5 8 12 22 24 25 On the other hand, the arrival of cerebral
angiography followed by computed tomography in the 1970s
yielded many more patients who had demonstrable subarachnoid haemorrhage in the presence of vitreous haemorrhage.
Population based prospective studies with pathological
confirmation are required so that more complete accurate
data can be collected. Our review of Terson’s syndrome is
restricted to hospital based studies of patients with subarachnoid haemorrhage. Even access to retrospective
necropsy material is limited, as eyes are seldom examined
at necropsy.22 Accurate case fatality rates could not be
determined in the patients with Terson’s syndrome as only
one of the prospective studies14 provided sufficient mortality
data. Thus documentation of vitreous haemorrhage is
required in all patients with subarachnoid haemorrhage,
especially as most deaths are a direct result of the
neurological consequences of subarachnoid bleeding.20
Conclusions
This systematic review shows that vitreous haemorrhage,
including bilateral haemorrhages, is a relatively common
finding in patients with subarachnoid haemorrhage and can
be identified by careful serial clinical examination. Univariate
analyses suggest that vitreous haemorrhage is an indicator of
poor prognosis in subarachnoid haemorrhage. For an
accurate assessment of the incidence of Terson’s syndrome,
and whether vitreous haemorrhage is an independent
prognostic variable in patients with subarachnoid haemorrhage, larger, more detailed, and ideally population based
prospective studies are required.
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