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Purpose: The purpose of this study was to characterize the clinical presentation, management strategy and visual outcomes of patients 
diagnosed with Terson syndrome and followed in a tertiary centre in Portugal.
Patients and Methods: A single-centre retrospective study was performed, based on the survey review of the medical records of 
every consecutive patient diagnosed with Terson syndrome and followed from January 2018 to August 2021. The change in best- 
corrected visual acuity (BCVA) from baseline to the final evaluation was the primary outcome.
Results: Fifteen eyes from 8 patients (50% female) were included. The mean age at diagnosis was 55±7 years. The neurological event 
was traumatic brain injury in 37.5% (n=3) and subarachnoid haemorrhage in 62.5% of the patients (n=5). Bilateral intraocular 
haemorrhage occurred in 875% (n=7) of the patients. Vitreous and preretinal haemorrhages occurred each in 66.7% (n=10), intraretinal 
in 30% (n=3) and subretinal in 13.3% (n=2) of the eyes. In 40% of the eyes (n=6), spontaneous resolution of intraocular haemorrhage 
occurred, while PPV was performed in the remaining 60% (n=9). Ocular haemorrhage detection occurred 58.47 ± 40.94 days after the 
neurological event (range 11 to 121 days). Baseline BCVA was 1.11 ± 1.01 logMAR and improved to 0.32 ± 0.69 logMAR in the 
follow-up period (p=0.004). A positive correlation was found between initial and final BCVA (Spearman’s rho = 0.643, p=0.01). 
Baseline BCVA of eyes undergoing PPV was lower than of those conservatively managed (1.84±0.72 vs 0.20±0.28 logMAR, 
p<0.001). However, there were no statistically significant differences in final BCVA after surgery or observation (0.56 ± 0.90 vs 
0.04 ± 0.04 logMAR, p=0.149). Longer periods between the neurological and the ophthalmological diagnosis were correlated with 
worse final BCVA (Spearman’s rho = 0.688, p=0.005).
Conclusion: Terson syndrome is a potential cause of irreversible visual loss. Diagnosis delay may affect visual prognosis. PPV is 
indicated when intraocular haemorrhage is dense and does not resolve spontaneously or when visual acuity at presentation is low, 
allowing for good visual outcomes with minimal complications.
Keywords: Terson syndrome, management, vitrectomy, visual outcomes, clinical presentation

Introduction
Terson syndrome was first described by Moritz Litten in 1881 and later named by Albert Terson in 1900, as an 
association between subarachnoid haemorrhage and vitreous hemorrhage.1,2 This definition has evolved over the years 
and, nowadays, it comprises various forms of ocular haemorrhage, including vitreous, preretinal, intraretinal, or 
subretinal bleeding, more commonly identified in patients with intracranial haemorrhage or traumatic brain injury.3 

However, it can also be associated with other causes of acute elevation in intracranial pressure, such as following 
epidural saline injection, neurosurgical third ventriculostomy, papilledema with development of optociliary shunt vessels 
and cases of pseudotumor cerebri.4
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Its reported incidence ranges from 12.5% to 40% of individuals with intracranial haemorrhage, being particularly 
frequent in cases of aneurysmal subarachnoid hemorrhage.5–7

Retinal haemorrhages are most commonly seen in the macula and surrounding the optic disc and are found with 
decreasing density in the peripheral retina. Haemorrhages may be unilateral or bilateral, and they can be present within 
1 hour after the subarachnoid haemorrhage. Retinal haemorrhages may be associated with increased mortality.5,8

In almost 150 years since its description, the physiopathology of Terson syndrome is still controversial. The most 
accepted theory is that the sudden increase in intracranial pressure closes the central retinal vein and its choroidal 
anastomoses, halting venous blood flow from the retina and raising intraluminal pressure within all branches of the vein. 
When coupled with unimpeded arterial blood flow into the retina, the resultant high intraluminal pressure ruptures the 
veins and causes bleeding into the retina.9–12

Alternative theories suggest that subarachnoid blood may pass into the cerebrospinal fluid surrounding the optic nerve 
or cause veins within the optic nerve sheath to rupture and then progress through the retinal layers, internal limiting 
membrane (ILM), and posterior hyaloid membrane,8 or that subarachnoid blood in skull base cisterns near the optic nerve 
is refluxed into the globe through glymphatic channels, leading to intraocular hemorrhage.3

The diagnosis of Terson syndrome is usually delayed, given the presence of concomitant neurological deficits and 
depressed conscious state, which limit formal assessment of visual acuity loss.13

In many patients, ocular haemorrhage resolves spontaneously after a period of observation. If after conservative 
management, vitreous and/or preretinal haemorrhage does not clear and visual deficits persist, surgical treatment with 
pars plana vitrectomy (PPV) is recommended.13–15

The purpose of this study was to characterize the clinical presentation, management strategy and visual outcomes of 
patients diagnosed with Terson syndrome and followed in a tertiary centre in Portugal.

Materials and Methods
An observational retrospective study was performed, based on the survey review of electronic medical records of every 
consecutive patient diagnosed with Terson syndrome and followed at the ophthalmology department of Centro Hospitalar 
Universitário de São João (CHUSJ) from January 2018 to August 2021. The study was conducted according to the tenets 
of the Declaration of Helsinki the study adhered to the tenets of the Declaration of Helsinki and was approved by the 
local Ethics Committee of CHUSJ (project n° 227/22). Informed consent was waived due to the retrospective nature of 
the study and the absence of reported data that can identify single patients.

Data collected included sex, age at diagnosis, type of neurological event, ocular presentation, the period between 
neurological and ophthalmological diagnosis, baseline best-corrected visual acuity (BCVA), chosen management strategy 
and timing of PPV, surgical complications, and visual outcomes at final evaluation. Best-corrected visual acuity was 
measured using Snellen charts and converted to the logarithm of the minimum angle of resolution (logMAR) for analysis. 
To facilitate analysis, light perception, hand movement, and finger counting were recorded as 2.6, 2.3 and 1.85 logMAR, 
respectively.16 Snellen equivalents were added in the main text to aid in the interpretation of the results.

Head computerized tomography (CT) scans requested during the monitorization of the neurological condition were 
reviewed to determine if a crescent sign in the posterior pole of the eye was present, which would constitute evidence of 
sub-ILM haemorrhage.8

Patients with dense vitreous haemorrhage and low BCVA underwent PPV. Unless there was some concern about the 
patient’s systemic status, the surgery was performed within two weeks of the diagnosis. If no progressive absorption was 
observed during consecutive assessments, pre-retinal haemorrhages affecting the central macula were also surgically 
managed.

The primary outcome was the change in BCVA from baseline to final evaluation. Secondary outcomes included 
a comparison of final BCVA between patients conservatively managed and those submitted to PPV and correlations 
between baseline and final BCVA, and between ophthalmologic diagnosis delay and final BCVA.

In the description of the sample’s characteristics, data are presented as counts and proportions for categorical 
variables, and as mean and standard deviation the continuous variables. When reporting time intervals, range was also 
included.
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Statistical analysis was performed using the IBM® SPSS® Statistics software (version 27.0 for Windows; SPSS Inc., 
Chicago, IL, USA). Variables’ normal distribution was verified by skewness, kurtosis, and Kolmogorov–Smirnov test. 
Parametric or non-parametric tests were used for variables comparison, according to the data distribution. The level of 
significance was established at a P-value of <0.05.

Results
Sample Description
Fifteen eyes from 8 patients were included, 4 (50%) being female. The mean age at diagnosis of Terson syndrome was 55 
±7 years. No relevant past ophthalmology history was found for any patient. Dyslipidaemia and hypertension were the 
most frequent comorbidities in 50% (n=4) and 37.5% (n=3) of the patients, respectively. The mean follow-up time was 
36.8 ± 54.8 months. Table 1 summarizes the demographics and clinical characteristics of the sample.

Neurological Cause
The neurological event was traumatic brain injury in 37.5% (n=3) and subarachnoid haemorrhage in 62.5% of the 
patients (n=5). Of the cases of traumatic brain injury, 2 were associated with subdural/subarachnoid haemorrhage. 
Concerning the cases of non-traumatic subarachnoid haemorrhage, 2 were linked to aneurysmatic rupture (right anterior 
cerebral artery and anterior communicating artery, respectively) and 1 to vascular dissection of the right vertebral artery.

Ocular Presentation
Bilateral intraocular haemorrhage occurred in 87.5% (n=7) of the patients. Vitreous and preretinal haemorrhage occurred 
each in 66.7% (n=10), intraretinal in 30% (n=3), and subretinal in 13.3% (n=2) of the eyes. Figure 1 shows two examples 
of fundoscopic presentations in our sample. BCVA at presentation was 1.11 ± 1.01 logMAR (20/257 Snellen) and it was 
worse in eyes with vitreous haemorrhage (1.60 ± 0.83 vs 0.40 ± 0.02 logMAR, p=0.001). Male patients presented worse 
baseline BCVA (1.77 ± 0.75 vs 0.46 ± 0.79 logMAR, p=0.006) but also more cases of vitreous haemorrhage (100% vs 
37.5%, p=0.026). Terson syndrome diagnosis occurred 58.47 ± 40.94 days after the neurological event (range 11 to 121 

Table 1 Demographic and Clinical Characteristics of Cohort

Number of patients 8

Number of eyes OD – 8

OS – 7

Sex Male – 4 (50%)

Female – 4 (50%)

Age (years) 55±7

Medical History Dyslipidaemia – 4 (50%)

Hypertension – 3 (37.5%)

Smoking – 2 (25%)

Alcohol abuse – 2 (25%)

Cerebrovascular accident – 1 (12.5%)

Hypothyroidism – 1 (12.5%)

Hepatitis C – 1 (12.5%)

Neurological event Subarachnoid haemorrhage – 5 (62,5%)

Traumatic brain injury – 3 (37.5%)
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days). However, when reviewing the head CT scans requested for re-evaluation of the neurological condition, a crescent 
sign in the posterior pole of the eye was evident before the ophthalmological diagnosis in two cases (Figure 2).

Management Strategy
In 40% of the eyes (n=6), spontaneous resolution of intraocular haemorrhage occurred in 2 months, while PPV was 
performed in the remaining 60% (n=9; 4 with combined phacoemulsification). The timing of PPV after neurological and 
ophthalmologic diagnosis was 91.22 ± 52.07 (range 44–189) days and 24.33 ± 24.11 (range 5–69) days, respectively.

The only intraoperative complication observed was one posterior capsule rupture with herniation of the lens fragment 
in the vitreous cavity in a combined phacoemulsification and PPV. The lens fragment was removed during PPV, and an 
intraocular lens was successfully placed in the sulcus. However, a recurrence of vitreous haemorrhage was noticed in this 
eye during follow-up and, after being submitted to a second PPV, a total retinal detachment occurred.

Two other eyes developed cataract in the post-operative period and later underwent phacoemulsification and 
intraocular lens implantation.

The two eyes with subretinal haemorrhage developed macular atrophy (Figure 3). In this patient, the bilateral dense 
vitreous haemorrhage prevented the visualization of pre- and subretinal bleeding before surgery. During PPV, these 
lesions were already dehemoglobinized with a yellow appearance, so intravitreal tissue plasminogen activator (tPA) was 
not used.

There was a recurrence of vitreous haemorrhage in the eye with posterior capsule rupture and, after being submitted 
to a second PPV, a total retinal detachment occurred. Two other eyes developed cataract in the post-operative period and 
later underwent phacoemulsification and intraocular lens implantation.

Figure 1 Fundoscopic presentation of two patients with bilateral Terson syndrome. (A and B) show, respectively, the right and left eyes of a patient with multiple 
peripapillary pre-retinal haemorrhages after traumatic brain injury (patient 6 in Table 3). The second set of images belongs to a patient with a subarachnoid haemorrhage due 
to rupture of an anterior communicating artery aneurysm (patient 8 in Table 3). The right eye (C) presented with a discrete vitreous haemorrhage and a dense pre-retinal 
macular haemorrhage, while the left eye (D) shows a very dense vitreous haemorrhage.
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Table 2 describes the ocular presentation, baseline BCVA, management strategy adopted, complications and visual 
outcomes for each patient/eye.

Visual Outcomes
BCVA improved to 0.32 ± 0.69 logMAR (20/42 Snellen) in the follow-up period (p=0.004). Initial BCVA positively 
correlated with final BCVA (Spearman’s rho = 0.643, p=0.01).

Figure 2 Head CT scan of patients 3 and 5 (Table 3) showing a positive crescent sign in both right eyes ((A and B), respectively). In the first case, the sign is present 1 day 
after the diagnosis of a subarachnoid haemorrhage due to an intradural dissection of the right vertebral artery, and 10 days before the ophthalmological diagnosis. In 
the second clinical picture, the sign is visible 11 days after the diagnosis of a subarachnoid haemorrhage due to the rupture of a right anterior cerebral artery aneurysm and 
109 days before the diagnosis of Terson syndrome was made.

Figure 3 Optimal coherence tomography (OCT) scan of the right and left eye (OD and OS, respectively) of patient 4 (see Table 3), showing outer retina atrophy in the 
foveal area and some intraretinal fluid, after a bilateral subretinal haemorrhage.
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Despite the discrepancies in baseline BCVA, no statistical differences were found in final BCVA between genders 
(male: 0.62 ± 0.94 vs female: 0.05 ± 0.07 logMAR, p=0.161) and between presence or absence of vitreous haemorrhage 
(0.46 ± 0.81 vs 0.02 ± 0.03 logMAR, respectively, p=0.114).

Baseline BCVA of eyes undergoing PPV was lower than of those conservatively managed (1.84 ± 0.72 vs 0.20 ± 0.28 
logMAR, p<0.001). However, BCVA improvement was higher in the surgical group than in the observation group (−1.29 
± 1.01 vs −0.08 ± 0.16, p=0.007) and there were no statistically significant differences in final BCVA after surgery or 
observation (0.56 ± 0.90 vs 0.04 ± 0.04 logMAR, p=0.149).

Longer periods between the neurological and the ophthalmological diagnosis were correlated with worse final BCVA 
(Spearman’s rho = 0.688, p=0.005).

Table 3 summarizes the visual acuity data described.

Discussion
Even though the first cases of Terson syndrome were reported in the 19th century, there is still debate regarding 
underdiagnosis and timely surgical management.

In similarity with other series, the sample described in this paper is composed of predominantly middle-aged patients 
with no relevant ophthalmological history.13,15,17 It is particularly important to prevent long-term visual sequela in this 
group of patients, since it may affect their neurological recovery and their capacity to return to an active and productive life.

The majority of patients (7 in 8 patients) presented with subarachnoid haemorrhage, whether related to traumatic 
brain injury or not, which is the most frequent cause of Terson syndrome.18

Ophthalmological presentation is variable, as blood can be located from the subretinal space to the vitreous cavity. In 
this sample, vitreous and pre-retinal haemorrhage were the most frequent presentations (66.7% of the eyes, each), which 
are usually indications for PPV if there is no spontaneous reabsorption of the blood, while intraretinal haemorrhages 
cannot be managed surgically.13

BCVA at presentation was markedly decreased (1.11 ± 1.01 logMAR, corresponding to 20/257 Snellen), particularly 
in eyes with vitreous haemorrhage.

Male patients exhibited lower baseline BCVA, which was possibly explained by a higher proportion of eyes with vitreous 
haemorrhage. No references were found in the literature regarding differences in presentation and outcomes between genders.

We reported a mean difference of 60 days between the neurological and the ophthalmological diagnosis. In 2000, Gnanaraj 
et al reported a mean interval between visual symptoms and referral to an ophthalmologist of 5.2 months for the nine unilateral 
cases and 4.9 months for the eight bilateral cases of Terson syndrome.19 Since this delay in diagnosis was correlated with final 
BCVA in our sample, it is crucial to identify potential causes and adopt measures to minimize this temporal gap.

Moreover, in two cases a positive crescent sign in the posterior pole of the eye was evident in the head CT scans, 
before ophthalmology evaluation was requested, which is a highly sensitive and specific marker for high risk vision loss 
in Terson syndrome.8 We understand that, in a critical care setting, the priority is to keep the patient alive and stable, 
whilst other complications, such as visual threatening conditions are rendered secondary. Moreover, the ability of these 

Table 3 Summary of Visual Acuity Data

Baseline BCVA (logMAR) Final BCVA (logMAR)

All cases (n=15) 1.11 ± 1.01 0.32 ± 0.69 p=0.004

OBS cases (n=6) 0.20 ± 0.28 p<0.001 0.04 ± 0.04 p=0.149

PPV cases (n=9) 1.84 ± 0.72 0.56 ± 0.90

Correlations Spearman’s rho P value

Baseline * Final BCVA 0.643 0.010

Final BCVA * diagnosis delay 0.688 0.005

Abbreviations: BCVA, best-corrected visual acuity; LogMAR, logarithm of the minimum angle of resolution.
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patients to complain about their visual deficits is frequently affected by their depressed conscious level and other 
neurological disturbances. However, early diagnosis allows for the identification of patients who are more likely to 
require surgery, serial evaluations to assess the evolution of the haemorrhages and the implementation of conservative 
measures, such as limiting physical activity and adopting a semi-recumbent position to allow for settling of the blood, 
improved vision and more thorough fundoscopic examination.20 A longer period of haemorrhage increases the risk of 
iron toxicity, the formation of pre-retinal membranes, and the development of retinal atrophy in subretinal bleeding.21–23

Intraocular haemorrhage resolved in 40% of the eyes with conservative measures. The remaining 9 eyes were 
submitted to surgery. Shaw et al reported that as many as 44% of vitreous haemorrhage cases in Terson syndrome do 
not resolve within 19 months.24

Only one eye developed important postoperative complications – rebleeding and a secondary retinal detachment. 
However, it must be highlighted that the vitreous haemorrhage in this patient was diagnosed 4 months after the 
neurological episode, which may have affected the surgical result.

One patient displayed a bilateral yellow subretinal haemorrhage, which was obscured by combined vitreous and preretinal 
haemorrhage. Despite being submitted to PPV, bilateral outer retina atrophy developed with marked vision loss. An earlier 
diagnosis and intervention with combined tPA injection could have in theory partially prevented the development of atrophy.

Two eyes submitted to PPV developed a cataract in the follow-up period, which was an expected complication.19,25,26

The final BCVA for our sample was 0.32 logMAR (equivalent to 20/42 Snellen), which is a satisfactory improvement 
when compared to the low baseline BCVA registered. However, if we take into account only the eyes in which the 
ophthalmological diagnosis was made within 1 month after the neurological event, the final BCVA was 0.17 logMAR 
(20/29 Snellen). In fact, longer periods between the neurological and the ophthalmological diagnosis were correlated with 
worse final BCVA in this sample.

Because of the lower baseline BCVA, improvement in BCVA was higher in the surgical group and no statistical differences 
were found between the surgical and the conservative managed groups concerning final BCVA, asserting the importance of 
PPV in restoring visual function when there is no spontaneous resolution of the intraocular haemorrhage. Due to the small 
sample size, no comparisons were made within the surgical group, regarding the timing of PPV. Some studies report better 
visual outcomes when PPV is performed within 90 days of vitreous haemorrhage, while others do not find differences.13,27

There are some limitations to this study. Firstly, the sample size is small. However, this is a rare and underdiagnosed 
syndrome, limiting the capacity to gather relevant data. Second, the retrospective nature of the study has its intrinsic 
disadvantages, including the need to rely on the accuracy of recordkeeping. Lastly, there was no well-defined internal 
protocol with criteria for surgery and each case was managed according to the surgeons’ expertise.

Conclusion
In conclusion, Terson syndrome is a potential cause of irreversible visual loss. Evaluation by an ophthalmologist is 
essential in the initial stages of traumatic brain injury or subarachnoid/intracerebral haemorrhage, particularly if 
presenting ophthalmologic complaints or depressed neurological status. Early diagnosis permits the adoption of con-
servative measures and the identification of patients who are more likely to require surgery. PPV is indicated when 
intraocular haemorrhage is dense and does not resolve spontaneously or when visual acuity at presentation is low, 
allowing for good visual outcomes with minimal complications. More awareness about Terson syndrome is essential to 
minimize the diagnosis delay and improve visual outcomes.
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