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Surgical approach in Terson syndrome: vitreous
and retinal findings

INTRODUCTION

The Terson syndrome involves spontaneous or
traumatic rupture of cerebral vessels, with a sudden
increase in intracranial pressure. This disturbs the cir-
culation in retinal vessels and may lead to retinal, sub-
hyaloid and intravitreal hemorrhages in one or both
eyes. Terson first reported massive vitreous hemor-
rhages  associated with subarachnoid bleeding (1).
The causal connection between vitreous hemorrhage
and any form of intracranial or subarachnoid hemor-
rhage has come to be known as Terson syndrome.

This study presents three patients with bilateral Ter-
son syndrome whose vitreous hemorrhages did not
clear spontaneously, and describes some experience
with pars plana vitrectomy. 

METHODS

Six eyes from three patients with Terson syndrome
were investigated. The age of the patients (one fe-

male and two male) ranged between 32 and 65 years.
In one eye pars plana vitrectomy was performed twelve

weeks after the acute event. In four eyes surgery was
done six months after the initial injury.

A high standard of surgical techniques is essential.
In view of tractional retinal detachments and oral dial-
ysis (Tab. I), and because of the risk of tractional de-
tachments in proliferative vitreoretinopathy after pars
plana vitrectomy, in general, encircling bands were
placed. However, because of the patients’ poor gen-
eral state of health, it was impossible to use an en-
dotamponade with gas, with the patient face-down,
so silicone oil tamponades were used.

The membrane peeling included the removal of a
dome-shaped membrane and of some proliferations,
both peripherally and near the optic disc. Although
histological investigations were uninformative, the sur-
gically removed membrane was very probably only
the inner limiting membrane. Removing the membrane
near the macular cyst, a whitening of the retina and
small retinal hemorrhages were visible. Some
strength was necessary to remove it.

PURPOSE. To report some interesting findings in patients with bilateral Terson syndrome.
METHODS. We describe six eyes from three patients with Terson syndrome. Pars plana vitrec-
tomy was performed in one eye twelve weeks, and in four eyes six months after the acute
event. In one eye blood was suddenly spontaneously absorbed after four months.
RESULTS. The four eyes operated six months after injury showed severe complications and fi-
nal visual acuity was between light perception and 0.6. The eye with surgical attendance
twelve weeks after the acute injury had an uneventful course, and final visual acuity was 0.7.
CONCLUSIONS. Because of severe ocular complications and with a view to early rehabilita-
tion, vitrectomy has been recommended for eyes with bilateral Terson syndrome, without
spontaneous blood resorption. Surgery should be performed in at least one eye not later
than four to eight weeks after the acute injury. (Eur J Ophthalmol 2000; 10: 293-6)
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Laser treatment was done to deal with tractional
tears. In some cases the swellings near an encircling
band were coagulated.

RESULTS

Case 1

A 32-year-old man had suffered a subarachnoid
hemorrhage and had bilateral Terson syndrome due
to a ruptured aneurysm of the ramus communicans
anterior. After clipping the aneurysm and some shunt
operations, with external ventricle drainages, the pa-
tient was referred to the eye clinic six months after
the acute injury. Vision in both eyes was limited to
light perception with intact light projection. Echo-
graphically, both eyes had dense intravitreal hem-
orrhages which completely obscured the fundus. The
retinas were partially detached.

Surgery was performed on the left eye first. During
pars plana vitrectomy and membrane peeling, the op-
tic disc appeared atrophic. Massive pigmentary dis-
persions were found in the macula and tractional reti-
nal detachments in the nasal quadrants and on the

outside of the temporal vascular arcade. The detached
internal limiting membrane had a hemorrhagic mac-
ular cyst and some tears. The ring-shaped prolifera-
tions were only partly removable. The peripheral reti-
na was attached.

Ten days later, during pars plana vitrectomy com-
bined with membrane peeling and laser treatment in
the right eye, we again observed optic disc atrophy,
pigmentary dispersions, ring-shaped proliferations with
small tractions within and outside the temporal vas-
cular arcade, and tears in the detached internal lim-
iting membrane with a hemorrhagic macular cyst. On-
ly some particles of the ring-shaped proliferations were
removable.

Ten days later again, in the left eye we observed a
retinal detachment combined with an oral dialysis be-
tween 12 and 2 o’clock.

Therefore, vitrectomy and cryotherapy were re-
peated. During the surgery, an encircling band was
placed, and silicone oil was used as an intraocular tam-
ponade.

The final visual acuity in the right eye was 0.4, and
the left had light perception with defective light pro-
jection. Both eyes had atrophic optic discs, massive
pigmentary dispersions, and attached retinas.

Case 2

The cause of bilateral Terson syndrome in this 36-
year-old man was an acute subarachnoid hemorrhage
with ventricle lesion due to a ruptured aneurysm of
the arteria cerebri posterior. Six months after the
acute injury the patient was admitted to the eye clin-
ic. Vision was limited to hand movements in the left
and 1/40 in the right eye. Because of the vitreous
hemorrhages, the fundus view in the left eye was ob-
scured, whereas in the right eye the retina was par-
tially visible.

First, surgery was done on the left eye (pars plana
vitrectomy including placement of an encircling band,
membrane peeling, endolaser treatment and silicone
oil tamponade). After removal of the intravitreal
bleedings, a massive hemorrhage was visible in the
posterior pole between the detached internal limiting
membrane and the retina. The defective limiting mem-
brane had to be removed up to the temporal vascu-
lar arcade, in which traction was observed. An oral
dialysis at the 10, 12 and 4 o’clock position with par-

TABLE I - CLINICAL OBSERVATIONS IN THE PATIENTS
UNDERGOING VITRECTOMY

Types of retinal breaks Number of eyes
and other complications

Vitreous hemorrhages 5

Ring-shaped proliferations 4

with small traction 3

with tractional detachment 1

Tears in the central detached

internal limiting membrane 4

Hemorrhagic macular cysts 4

Oral dialysis 1

Tractional detachment with tears

(proliferative vitreoretinopathy) 1

Maculopathy

(pigmentary dispersion in the macula) 4

Optic disc atrophy 2

Partial optic disc atrophy 3
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tial atrophy of the optic disc and maculopathy was
visible. 

Postoperatively, a secondary glaucoma was diag-
nosed in the left eye due to some silicone oil in the
anterior chamber.

Therefore, three days later the left eye had to be re-
operated. After removal of the silicone oil, cataract
extraction, Ando-iridectomy and silicone oil tampon-
ade were performed. 

One week later, surgery was done on the right eye.
The patient underwent pars plana vitrectomy with place-
ment of an encircling band, membrane peeling, en-
dolaser treatment and silicone oil tamponade.

The internal limiting membrane with a hemorrhagic
macular cyst was defective and detached, and was
removed. Along the temporal vascular arcade there
was a ring-shaped traction, and at the mid-periphery
in the 12 o’clock position there was a retinal detach-
ment with a tractional hole. Partial atrophy of the op-
tic disc and maculopathy were diagnosed.

Postoperatively, an additional argon laser treatment
was done in both eyes. By the end of the overall ther-
apy, the patient’s visual acuity in both eyes was 0.3,
and the retinas were attached.

Six months after the first surgery, the silicone oil
was removed from the right eye and a cataract oper-
ation with lens implantation in the posterior chamber
was performed. Nine months after the first operation,
the visual acuity in both eyes was 0.16.

Case 3

Following ruptured aneurysm of the arteria cerebri an-
terior, this 65-year-old woman suffered from a subarachnoid
hemorrhage and a bilateral Terson syndrome, and the
aneurysm was clipped. Because of an initial hydrocephalus,
external ventricle drainage was placed. Twelve weeks
after the acute injury, the patient was referred to the
eye clinic. Vision was hand movement in the right and
1/40 in the left eye. The lens was opacified. Central
dense intravitreal hemorrhages were visible and the fun-
dus view in both eyes showed red light. Echographi-
cally, the retinas appeared attached.

Pars plana vitrectomy was performed on the left eye
first, including placement of an encircling band. In-
traoperatively, the vessels seemed narrowed and en-
veloped in membranes. The optic disc had turned pale.
By the end of the clinical course visual acuity in the

left eye was 0.7, and hand motion in the right. The
retina of the left eye was attached.

Four months after the subarachnoid hemorrhage,
sudden visual improvement was observed in the right
eye, reaching 1.0 in the right and 0.6 in the left eye.
The blood had suddenly been resorbed sponta-
neously. In both eyes the retina remained attached
but the macula showed pigmentary dispersions.
Some intravitreal blood residues were visible.

DISCUSSION

Schultz et al (2) showed that the most common  cause
of Terson syndrome (79%) was an acute subarach-
noid hemorrhage attributed to rupture of an intracra-
nial aneurysm in 87% of the patients.

Turss (3) pointed out that 4% of the cerebral sub-
arachnoidal bleedings were followed by vitreous he-
morrhages, and Roux et al (4) reported that 10.5% of
patients with subarachnoid hemorrhages had in-
traocular bleeding.

We observed different clinical courses of the Ter-
son syndrome in six eyes of three patients. In five
eyes there was no blood resorption and, in general,
the prognosis was poor. On account of the patient's
poor general state of health, early surgery was im-
possible in most cases. On one eye vitrectomy was
done twelve weeks after the acute injury and in this
case the postoperative course was good, visual acu-
ity reaching 0.6 three months after the intervention.
On the other hand, four eyes with vitreoretinal surgery
six months after the acute event, showed severe com-
plications (ring-shaped proliferations and hemor-
rhagic macular cysts as well as tractional retinal de-
tachments and optic disc atrophy; Tab. I). Our find-
ings are supported by similar observations from oth-
er authors (5-8).

Yokoi et al (9) showed that the epiretinal membrane
formation in Terson syndrome can be classified in two
groups: with complete or incomplete posterior vitre-
ous detachment. Werry and Brewitt (10) found that
the mixture of vitreous body and blood caused an or-
ganized membrane system after some weeks, induc-
ing tractional detachments of the retina. This mem-
brane system is also believed to be responsible for
delayed blood resorption. Nevertheless, in most eyes
waiting some time for spontaneous blood resorption
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is the best course in Terson syndrome. For instance,
Meier and Wiedemann (11) reported visual acuity with-
out vitrectomy increasing to 1.0. A similar result was
also seen in this study (case 3). However, because of
the risk of severe complications in Terson syndrome,
several reports have proposed intensive medical care
including vitrectomy. For instance, Velikay et al (12)
suggested that early, extensive surgical treatment should
be considered in patients with severe intravitreal bleed-
ing, epiretinal membrane formation and retinal detachment
with proliferative vitreoretinopathy.

In our opinion, in patients with vitreous hemorrhage
one should first watch for spontaneous blood resorption.
If this does not occur, in cases with bilateral vitreous

hemorrhages a vitrectomy should be done in one eye
not later than four to eight weeks after the acute in-
jury. Too long a span between the acute event and
vitrectomy frequently resulted in operative difficulties
and a less satisfactory final outcome because prolif-
erative vitreoretinopathy has time to develop.
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