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Case Report

Terson Syndrome: Current View Points
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ABSTRACT

Terson syndrome is characterized by intraocular hemorrhage combined with any form of intracranial hemorrhage and
sharp increase of intracranial pressure. However, most patients are first diagnosed in neurology department. Terson
syndrome is often neglected due to lack of relevant professional knowledge. This study discusses the current
cognition of pathophysiological mechanisms, clinical presentation, management and prognosis of Terson syndrome.
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INTRODUCTION

In 1900, a French ophthalmologist Albert Terson first reported
Subarachnoid Hemorrhage (SAH) related Vitreous Hemorrhage
(VH). Since then, the disease has been named Terson. With
further study, Terson syndrome is not limited to VH secondary
to SAH. At present, the definition of Terson syndrome usually
reflects an intraocular hemorrhage secondary to a rapidly
elevated intracranial pressure, including any types of SAH,
traumatic brain injury or intracerebral hemorrhage combined
with vitreous, sub-hyaloid,
preretinal hemorrhage [1,2]. The risk of developing Terson
and
radiological severity of aneurysmal SAH, a low Glasgow Coma
Scale, high Hunt and Hess grade, and high Fisher grade [2]. In
particular, Terson syndrome is not uncommon; the prevalence
rate is reported 8%-44% [3]. Aneurysmal SAH is the most
common cause of Terson syndrome; moreover, the latter can

sub-retinal, intraretinal and/or

syndrome is associated with an increased clinical

lead to temporary vision loss or even permanent blindness if
severe. Some studies have shown that Terson syndrome occurs
more frequently in anterior circulation aneurysms, especially in
anterior cerebral artery complex aneurysms, which are 10 times
as many as other aneurysms [4]. Aneurysm size has also been
related to the fundus abnormality and the occurence of Terson
syndrome [5]. Larger aneurysms are associated with a greater risk
for developing Terson Syndrome. In a study of 34 patients with
Terson Syndrome, 30 had a dome diameter no less than 5 mm,
while only 4 had a dome diameter less than 5 mm [3]. In
addition, although Terson Syndrome can occur in children, it
usually happens in adults.

Pathophysiological mechanisms

Although it has been more than 120 years since the first

description, the exact pathophysiology of intraocular
hemorrhage in Terson syndrome remains controversial.
Different theories have been proposed to explain its
pathogenesis, including trans lamina cribrosa theory,

peripapillary leak theory, perivascular leak theory, primary
vitreous origin, retinal venous congestion theory and so on [6].

At present, there accepted  possible
pathophysiological mechanisms. The optic nerve is covered by
the optic nerve sheath, which comes from the threelayer

are mainly two

meninges. The cerebrospinal fluid flows freely between the
intracranial and orbital subarachnoid space. Therefore, the
intracranial and orbital subarachnoid space will be affected by
the same pressure changes [7]. One hypothesis is proposed based
on these features that the scleral cribriform plate connects
peripapillary subdural space with intracranial subarachnoid
space, maintaining pressure gradient on both sides. Under
physiological conditions, SAH will not enter eye directly. Since
silicone oil was used as intraocular tamponade after vitrectomy,
it was occasionally reported that silicone oil was found in
subarachnoid space or even ventricle, indicating that intracranial
hemorrhage might enter eye under pathological conditions [8].

An alternative hypothesis is that SAH causes sudden increase of
intracranial pressure, spreading to interorbital space of optic
nerve, resulting in central retinal vein oppression, venous
circumfluence obstruction, elevated intraocular vein pressure,
vascular rupture and bleeding [9]. In the process of Terson
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syndrome, these two mechanisms may be reasonable and
complement each other. Czorlich et al. reported that the
incidence of Terson syndrome was associated with elevated
intracranial pressure and an intracranial pressure of P25 mmHg
was the only independent predictor for Terson syndrome in the
multivariate analysis [10].

Recently, Kumaria et al. [11] put forward another novel
hypothesis: The glymphatic reflux theory. Under physiological
conditions, ocular glymphatic flow terminates in meningeal
lymphatics. When intracranial pressure exceeds intraocular
pressure, subarachnoid blood in skull base cisterns enters the
lamina cribrosa through paravascular glymphatic channels to
cause Terson Syndrome.

CASE PRESENTATION

with  different
depending on the degree of intraocular hemorrhage and

Patients  present clinical manifestations,
previous neurological status [12]. The ocular manifestations may
be accompanied by symptoms of increased intracranial pressure,
such as headache with or without nausea and vomiting, loss of
consciousness or coma. The history of loss of consciousness
associated with headache episodes of ruptured
aneurysms sensitively identifies 100% of VH related to Terson

syndrome [13].

cerebral

Visual impairment can occur two weeks after the onset of SAH
at the earliest and it has also been documented to appear before
SAH [12]. Patients with Terson syndrome present with unilateral
or bilateral ocular hemorrhage of asymmetrical nature [5].
Depending on the amount of intraocular hemorrhage, there
may be different degrees of visual impairment. If there is only a
small amount of retinal hemorrhage, the visual acuity will not
decline significantly. If the hemorrhage is located in the macular
area or a large amount of hemorrhage enters the vitreous cavity,
the visual acuity will decline sharply. The degree of intraocular
hemorrhage is related to the speed of intracranial hemorrhage
and whether there is cerebral edema. VH can occur at the same
time as SAH or later, some patients develop VH two weeks after
the occurrence of SAH. Some hemorrhage can accumulate
under the internal limiting membrane without entering the
vitreous body. Some VH occurs in the rebleeding of the brain.
VH is the diffuse red turbidity firstly at the posterior pole, and
the peripheral retina can be seen clearly in some patients. In
patients with chronic VH of Terson syndrome, VH provides an
opportunity for retinal glial cells to proliferate and promote the
formation of an organized membrane. The hemorrhage also
contains cell growth factors, which also promote the migration
and proliferation of cells, and ultimately organized traction will
be formed, causing retinal detachment.

Necessary laboratory examinations should be carried out
according to different causes of intracranial hemorrhage to
determine the initiating factors of intravitreal hematocele. The
location and scope of intracranial hemorrhage can be
determined by cranial Computed Tomography (CT) scan (Figure
1) and Magnetic Resonance Imaging (MRI), and the amount of

hemorrhage can be estimated to determine the cause.
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Figure 1: CT scan of a 63-year-old man on the day of second
onset of subarachnoid hemorrhage. The yellow arrow heads
indicates the coil used in the operation for the first
subarachnoid hemorrhage.

Considering the prognostic impact of Terson syndrome on
morbidity and mortality, it is recommended that all coma SAH
patients undergo ophthalmic examination upon admission [9].
About 4% of Terson syndrome patients may have VH within
one hour to several days after SAH [12]. Funduscopy is the gold
standard for diagnosing Terson syndrome. However, when the
fundus view is obscured, ophthalmic B-ultrasound examination
(Figure 2) can be used to determine VH, posterior detachment
and whether there is retinal detachment.

A B-ultrasound of left eye 10 days after the second onset

B B-ultrasound of left eye 3 months after the second onset

Figure 2: A 63yearold man suffered from a second
subarachnoid haemorrhage 10 days later, (A) B-ultrasound
showed vitreous and preretinal haemorrhage of left eye; (B) 3
months B-ultrasound vitreous

later, showed massive

haemorrhage and limited retinal detachment (yellow arrow

head) of left eye.

Management

The treatments of Terson syndrome include conservative
ophthalmic treatment by observation, surgery and other
treatment methods. For patients with slight unilateral
hemorrhages, unsuitable for surgery and in the absence of other
complication threatening vision, conservative treatment is
recommended through observation. The resorption rate of
intraocular hemorrhage depends on the severity, and which is
slow for large, dense hemorrhages. Though a majority of
patients with VH resolves spontaneously 6-12 weeks after SAH
[14], some usually takes several months, even up to about a year.
The absorption of accumulated blood is generally from the
periphery to the center. The vision of patients can often return
to normal after that. The patients with less hemorrhage can wait
for self-absorption, and the prognosis is better. These methods
include mobilizing patients to stand upright and avoiding the
use of anticoagulants (aspirin and NSAIDs), because which may
increase bleeding at the pathological site [6]. The existing
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literature shows that although surgery speeds up the process of
vision recovery, the results of conservative treatment are similar
to those of surgery [15].

However, in some cases, the hemorrhage removal may take
several years or too massive to absorb by itself. If not treated in
time, VH can cause deposition of blood components and
inflammatory cells, fibrous proliferation, epiretinal membrane
formation, and eventually retinal  detachment
development. In addition, the disintegration products of blood
components may have long-term toxic effects on retina with

traction

vision loss or serious vision damage. Therefore, vitrectomy
should be performed in patients without signs of spontaneous
hemorrhage absorption. The surgical treatment of pars plana
vitrectomy is mainly applicable to bilateral dense intraocular
hemorrhage that cannot be resolved for a long time (4-6
months), prevent amblyopia in children, as well as in instances
where there is concurrent hemorrhage with intraocular
complications, such as retinal detachment [16]. Many studies
have confirmed that patients with a course of less than 3
months have better postoperative visual acuity than that of more
than 3 months [17]. Although some studies demonstrated no
significant difference for visual acuity in patients with VH
underwent surgery within 3 months compared with those who
underwent surgery after 3 months [18,19], minimizing the
latency before surgery and timely vitrectomy can significantly
reduce intra and postoperative complications [19,20]. Therefore,
most scholars advocate early surgery, at least for intraocular
hemorrhage less than 6 months [9,10].

For patients with failed conservative treatment and high surgical
risk, other treatment methods have been tried, such as
minimally invasive laser hyaloidotomy (Nd: YAG (neodymium-
doped yttrium-aluminium-garnet) laser posterior hyaloidotomy)
and intravitreal injection therapies (sulfur hexafluoride gas and
tissue plasminogen activator) [6].

RESULTS

There is a report collected 320 patients with SAH and VH. The
results revealed that the fatality rate was 53.6%, while that of
patients without VH was only 19.7%. If there is bilateral VH,
the mortality is higher. If the patients with intracranial
hemorrhage can survive, the retinal and preretinal hemorrhage
can generally be absorbed without leaving obvious sequelae, but
a few of them will cause permanent visual damage. Early
detection and timely vitrectomy when necessary can improve the
prognosis.

DISCUSSION AND CONCLUSION

Terson syndrome, an uncommon eye-brain syndrome, may cause
severe vision loss if not diagnosed and treated early. Terson
syndrome has many different pathogenesis theories, but the
most recognized one is acutely raised intracranial pressure. With
the deepening of research, new hypotheses are occasionally put
forward. Considering that the neuropsychiatric manifestations
of most patients with Terson syndrome are too serious to express
visual symptoms when they are admitted to hospital, it is easy to
underdiagnosis. Thus, it is recommended that all SAH patients
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should be conducted routine ophthalmic examination when
they are on hospital admission, as well as those with acute
intracranial hypertension or visual impairment of unknown
cause. Furthermore, it is crucial to make a clear diagnosis by
combining clinical manifestations, fundoscopy and imaging
clues. The spontaneous absorption of intraocular hemorrhage
should be observed for at least 6-12 weeks. If the intraocular
hemorrhage persists for more than 3 months and cannot be
absorbed, prompt vitrectomy should be performed. Therefore,
early diagnosis and treatment of Terson syndrome should be
concerned by both neurologists and ophthalmologists.

REFERENCES

1. Munteanu M, Rosca C, Stanca H. Sub-inner limiting membrane
hemorrhage in a patient with Terson syndrome. Int Ophthalmol.
2019;39(2):461-464.

2. Czorlich P, Skevas C, Knospe V. Terson syndrome in subarachnoid
hemorrhage, intracerebral hemorrhage, and traumatic brain injury.
Neurosurg Rev. 2015;38(1):129-136.

3. Lee GI, Choi KS, Han MH. Practical incidence and risk factors of
terson's syndrome: A retrospective analysis in 322 consecutive patients
with aneurysmal subarachnoid hemorrhage. ] Cerebrovasc Endovasc
Neurosurg. 2015;17(3):203-208.

4. Joswig H, Epprecht L, Valmaggia C. Terson syndrome in aneurysmal
subarachnoid hemorrhage-its relation to intracranial pressure,
admission factors, and clinical outcome. Acta Neurochir (Wien).
2016; 158(6):1027-1036.

5. Obuchowska I, Turek G, Mariak Z, Mariak Z. Early intraocular
complications of subarachnoid haemorrhage after aneurysm rupture.
Neuroophthalmology. 2014;38(4):199-204.

6. Aboulhosn R, Raju B, Jumah F. Terson's syndrome, the current
concepts and management strategies: A review of literature. Clin

Neurol Neurosurg. 2021;210.

7. Hayreh SS. Pathogenesis of optic disc edema in raised intracranial
pressure. Prog Retin Eye Res. 2016;50:108-144.

8. Chiao D, Ksendzovsky A, Buell T. Intraventricular migration of
silicone oil: A mimic of traumatic and neoplastic pathology. ] Clin
Neurosci. 2015; 22(7):1205-1207.

9. Ren Y, Wu Y, Guo G. Terson syndrome secondary to subarachnoid
hemorrhage: A case report and literature review. World Neurosurg.
2018; S1878-8750.

10. Czorlich P, Skevas C, Knospe V, Vettorazzi E, Westphal M,
Regelsberger J. Terson's syndrome-Pathophysiologic considerations of
an underestimated concomitant disease in aneurysmal subarachnoid
hemorrhage. ] Clin Neurosci. 2016;33:182-186.

11. Kumaria A, Gruener AM, Dow GR, Smith SJ, Macarthur DC,
Ingale HA. An explanation for Terson syndrome at last: The
glymphatic reflux theory. ] Neurol. 2022;269(3):1264-1271.

12. Garfinkle AM, Danys IR, Nicolle DA, Colohan AR, Brem S.
Terson's syndrome: A reversible cause of blindness following
subarachnoid hemorrhage. ] Neurosurg. 1992;76(5):766-771.

13. Frizzell RT, Kuhn F, Morris R, Quinn C, Fisher WS 3rd. Screening
for ocular hemorrhages in patients with ruptured cerebral aneurysms:
A prospective study of 99 patients. Neurosurgery. 1997;41(3):
529-534.

14. Biuerle J, Gross NJ, Egger K. Terson's Syndrome: Diagnostic
comparison of ocular sonography and CT. ] Neuroimaging.
2016;26(2):247-252.

15. Schultz PN, Sobol WM, Weingeist TA. Longterm visual outcome in
Terson syndrome. Ophthalmology. 1991;98(12):1814-1819.


https://link.springer.com/article/10.1007/s10792-018-0822-5
https://link.springer.com/article/10.1007/s10792-018-0822-5
https://link.springer.com/article/10.1007/s10143-014-0564-4
https://link.springer.com/article/10.1007/s10143-014-0564-4
https://www.the-jcen.org/journal/view.php?doi=10.7461/jcen.2015.17.3.203
https://www.the-jcen.org/journal/view.php?doi=10.7461/jcen.2015.17.3.203
https://www.the-jcen.org/journal/view.php?doi=10.7461/jcen.2015.17.3.203
https://link.springer.com/article/10.1007/s00701-016-2766-8
https://link.springer.com/article/10.1007/s00701-016-2766-8
https://link.springer.com/article/10.1007/s00701-016-2766-8
https://www.tandfonline.com/doi/abs/10.3109/01658107.2014.911918?journalCode=ioph20
https://www.tandfonline.com/doi/abs/10.3109/01658107.2014.911918?journalCode=ioph20
https://www.sciencedirect.com/science/article/abs/pii/S0303846721005370?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0303846721005370?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1350946215000725?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1350946215000725?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0967586815000879?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0967586815000879?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1878875018329073?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1878875018329073?via%3Dihub
https://linkinghub.elsevier.com/retrieve/pii/S096758681630371X
https://linkinghub.elsevier.com/retrieve/pii/S096758681630371X
https://linkinghub.elsevier.com/retrieve/pii/S096758681630371X
https://link.springer.com/article/10.1007/s00415-021-10686-4
https://link.springer.com/article/10.1007/s00415-021-10686-4
https://thejns.org/view/journals/j-neurosurg/76/5/article-p766.xml
https://thejns.org/view/journals/j-neurosurg/76/5/article-p766.xml
https://journals.lww.com/neurosurgery/pages/default.aspx
https://journals.lww.com/neurosurgery/pages/default.aspx
https://journals.lww.com/neurosurgery/pages/default.aspx
https://onlinelibrary.wiley.com/doi/10.1111/jon.12285
https://onlinelibrary.wiley.com/doi/10.1111/jon.12285
https://www.sciencedirect.com/science/article/abs/pii/S0161642091320451?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0161642091320451?via%3Dihub

Song XZ, et al.

16.

17.

18.

Sayman Muslubas I, Karacorlu M, Hocaoglu M, Ersoz MG, Arf S.
Anatomical and functional outcomes following vitrectomy for dense
vitreous hemorrhage related to Terson syndrome in children. Graefes

Arch Clin Exp Ophthalmol. 2018;256(3):503-510.
Garweg ]G, Koerner F. Outcome indicators for vitrectomy in Terson
syndrome. Acta Ophthalmol. 2009; 87(2):222-226.
Nazarali S, Kherani I, Hurley B. Outcomes of vitrectomy in terson

syndrome: A multicenter Canadian perspective. Retina. 2020;40(7):
1325-1330.

J Vasc Surg, Vol.10 Iss.S12 No:1000486

19.

20.

OPEN a ACCESS Freely available online

Narayanan R, Taylor SC, Nayaka A. Visual outcomes after
vitrectomy for terson syndrome secondary to traumatic brain injury.
Ophthalmology. 2017;124(1):118-122.

Liu X, Yang L, Cai W, Gao L, Li Y. Clinical features and visual

prognostic indicators after vitrectomy for Terson syndrome. Eye

(Lond). 2020;34(4):650-656.


https://link.springer.com/article/10.1007/s00417-017-3887-3
https://link.springer.com/article/10.1007/s00417-017-3887-3
https://onlinelibrary.wiley.com/doi/10.1111/j.1755-3768.2008.01200.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1755-3768.2008.01200.x
https://journals.lww.com/retinajournal/Abstract/2020/07000/OUTCOMES_OF_VITRECTOMY_IN_TERSON_SYNDROME__A.14.aspx
https://journals.lww.com/retinajournal/Abstract/2020/07000/OUTCOMES_OF_VITRECTOMY_IN_TERSON_SYNDROME__A.14.aspx
https://linkinghub.elsevier.com/retrieve/pii/S0161642016312908
https://linkinghub.elsevier.com/retrieve/pii/S0161642016312908
https://www.nature.com/articles/s41433-019-0547-3
https://www.nature.com/articles/s41433-019-0547-3

	Contents
	Association of Terson Syndrome with Artery Aneurysm Rupture
	ABSTRACT
	INTRODUCTION
	Pathophysiological mechanisms

	CASE PRESENTATION
	Management

	RESULTS
	DISCUSSION AND CONCLUSION
	REFERENCES




