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 The present study aimed to assess the prognosis of Terson's syndrome and 

the main relative factors of disease outcome in patients suffered from a 

subarachnoid hemorrhage (SAH). This prospective cohort study was 

performed on 87 consecutive patients (174 eyes) referred to 

Amiralmomenin hospital in Rasht, Iran, with the documented diagnosis of 

CT scanning-based SAH that had been followed-up for six months for 

assessing the prognosis. The overall prevalence of Terson's syndrome in 

our population was 13.2%. The comparison between the two groups with 

and without Terson's syndrome showed no significant difference in terms 

of gender and age. Correspondingly, an aneurysmal cause was revealed in 

65.2% and 39.1% of those patients with and without Terson's syndrome, 

respectively (OR = 2.92, p = 0.018). Only 8.7% of the patients were 

diagnosed for vitrectomy surgery due to a dense vitreous hemorrhage at the 

end of the third month. Moreover, 24.1% of the patients with Terson's 

syndrome died. Unlikely, the rate of mortality was numerically higher than 

in those patients with SAH alone as compared to those patients who had 

both SAH and Terson's syndrome concurrently, but it was not statistically 

significant (25.2% versus 17.4%, p = 0.420). The mechanism of aneurysm 

(OR = 5.47, p = 0.009), higher Hunt-Hess grade (OR = 13.9, p < 0.001), 

and lower WFNS (OR = 0.040, p = 0.001) could effectively predict the 

occurrence of Terson's syndrome. Occurance of terson syndrome in SAH 

was accompanied with higher mortality, but the difference was not 

statistically significant. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Terson's syndrome identified as a vitreous hemorrhage is associated with a subarachnoid hemorrhage (SAH), 

which has been initially described in 1900 [1]. 
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Although, it was primarily suggested as a consequence of SAH; nowadays, this complication is shown to be 

associated with an increased intracranial pressure even beyond SAH [2]. An intraocular hemorrhage may be 

appeared as a subretinal, preretinal, retinal, vitreal, or subhyaloidal bleeding, but it is classically presented in 

the subhyaloid space (Castren, 1963). Today, the definition of Terson syndrome (TS) includes intraocular 

hemorrhage, such as vitreous, subhyaloid, subretinal, intraretinal, or preretinal, due to SAH, traumatic brain 

injury, or intracerebral hemorrhage [3], [4]. In this way, in epidemiological aspects, the overall incidence of 

Terson's syndrome has been shown to be in the range of 17% -28% [5]. This is mainly originated from SAH 

due to the rupture of cerebral aneurysms. However, other etiologies such as trauma, tumors, hypertension and 

iatrogenic causes have been described for this syndrome [6]. The previous study has shown that 2%-28%of 

all SAH patients might suffer from TS, and they might have blurry vision or even blindness [7- 9]. Various 

aspects of pathogenesis were explained for Terson's syndrome. Initially, it was related to the rupture of 

anterior choroidal artery aneurysm which leads to the optic nerve sheath hemorrhage [10]. Increased blood 

pressure is another probable cause for Terson's syndrome following SAH that results in transmission of 

pressure to the eyes leading to a vitreous hemorrhage [10]. Regarding the presentations, visual loss with 

different severity (due to the extension of the intraocular hemorrhage) is the predominant clinical finding in 

Terson's syndrome. In addition, differentiating this pathophysiology from other vascular, ocular or 

neurological causes is difficult; thus, early diagnosis of Terson's syndrome may be significantly delayed [11], 

[12]. The visual acuity is not reliable in patients with GCS lower than 15 and the diagnosis is much more 

complicated. No comprehensive guidelines have been presented for the management and treatment of 

Terson's syndrome, but as an experimental rule, mild conditions can be managed by conservative methods, 

and more severe cases should be managed by surgical interventions such as vitrectomy [13- 15]. In this regard, 

the main indications for this surgical approach include any evidence of retinal detachment in order to prevent 

amblyopia or the appearance of epiretinal membrane formation in the affected children [16]. Vitrectomy 

surgery is a safe and effective treatment approach in patients with Terson's syndrome especially in young 

patients and in those with early diagnosis of disease [17]. Early surgical intervention is strongly recommended 

in bilateral Terson syndrome [18]. However, favorable outcomes after vitrectomy for Terson syndrome have 

been reported in adults [18- 20]. Regarding the disease outcome, a poorer prognosis is expected in the patients 

with Terson's syndrome due to SAH as compared to those with SAH alone [21]. 

 

The aim of this study was to evaluate final visual acuity of patients with SAH and the outcome of Terson’ s 

syndrome in natural course of disease in those admitted to Poursina educational hospital in Rasht, Iran. 

 

2. MATERIALS AND METHODS 

This prospective cohort study was performed on 87 consecutive patients (174 eyes) who referred to Poursina 

hospital in Rasht, Iran with the documented diagnosis of CT scan-based SAH that had been followed-up for 

six months for assessing the prognosis. The exclusion criteria were the lack of consent of the patient or his 

family in examinations, prohibiting the use of mydriatic drops, direct trauma to the eye, periorbital soft tissue 

injuries or mature cataract, a history of vitreous hemorrhage and a history of diabetic retinopathy. After 

obtaining the written informed consent from the patients or their families, the demographic data including 

gender, age, medical history, ophthalmic problems, and the level of consciousness according to the Glasgow 

Coma Scaling (GCS) score, Hunt-Hess grade, Fisher grade, the World Federation of Neurological Surgeons 

(WFNS) scale, and the anatomical site of aneurysmal CT angiography-based SAH were documented. In the 

first ophthalmologic assessment, the near corrected visual acuity was assessed and the Red reflex was 

evaluated by indirect ophthalmoscopy in dilated pupils (pupils were dilated by mydrap 0.5 % in all patients). 

The patients were examined with regard to the presence of unilateral or bilateral Terson's syndrome and the 

site of ocular bleeding. Evaluation of vitreous, optic disk, macula, retinal vessels and peripheral retina was 

performed during a careful indirect fundoscopy. 

https://www.teikyomedicaljournal.com/
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All the patients were followed-up for 3 and 6 months after the initial assessment to determine far corrected 

visual acuity and to evaluate fundus using indirect ophthalmoscope for determining the presence or absence 

of a vitreoretinal hemorrhage. In those with a dense vitreous hemorrhage, the status of retina was reassessed 

by B-scan. 

 

For statistical analysis, results were presented as mean ± standard deviation (SD) for quantitative variables 

and were summarized by absolute frequencies and percentages for categorical variables. The standardness of 

data was evaluated using the Kolmogorov-Smirnoff test. Categorical variables were compared using chi-

square test or Fisher's exact test when more than 20% of cells with expected count of less than 5 were detected. 

Quantitative variables were also compared to t test or Mann-Whitney U test. For the statistical analysis, the 

statistical software SPSS version 16.0 for windows (SPSS Inc., Chicago, IL) was used. P values = 0.05 or 

less were considered statistically significant. 

 

3. RESULTS AND DISCUSSION 

 

3.1 Results 

The mean age of the subjects was 47.0 ± 20.1 years ranging from 5 to 86 years with the age peak of 40 to 60 

years. 71.35% of the patients were male and 28.7% of the patients were female. The overall prevalence of 

Terson's syndrome in our population was 13.2% (23 out of 174 eyes), 11.5% in the right-eye and 14.9% in 

the left-eye. The comparison between the two groups with and without Terson's syndrome (Table 1) showed 

no significant difference in terms of gender (p = 0.491) and age (0.424). 

 

As mentioned in table 1, Terson’s syndrome was occurred in 25.3% of SAH with an aneurysmal cause and it 

was found in 88% of the traumatic SAH. These results were statistically significant. Regarding the mechanism 

of occurrence of SAH, 34.8% of the eyes in Terson's syndrome group and 60.9% of the eyes in the control 

group were traumatized, while an aneurysmal cause was revealed in 65.2% and 39.1% of the eyes, 

respectively with a significant statistical difference (OR = 2.92, 95%CI: 1.16 – 7.32, p = 0.018). As 

summarized in Table 2, there was no difference in the severity of brain defects as well as mean GCS score 

across the two groups with and without Terson's syndrome adjusted for the mechanism of SAH. 

 

With respect to the relation between Hunt-Hess grade and the likelihood of Terson's syndrome, a significant 

linear association was revealed between Hunt-Hess grade and the risk of Terson's syndrome so that by 

increasing this score, the risk of Terson's syndrome could be increased from 5.0% to 19.4%. However, Fisher 

grade (p = 0.671) and WFNS scale (p = 0.431) were not associated with the risk of Terson's syndrome even 

after adjusting the mechanism of SAH. The information on CT angiography for determining the anatomical 

site of aneurysm was available only for 31 patients and only 6 patients died before imaging. In this regard, 

out of 27 cases with anterior circulation aneurysm and out of 4 cases with posterior circulation aneurysm, 

25.9% and 0.0% of patients suffered from Terson's syndrome with no significant difference, respectively (p 

= 0.247). In the assessment of visual acuity in those patients with both Terson's syndrome and SAH 

simultaneously, 6 survived patients were followed-up for six months so that the corrected visual acuity (> 

20/50) was achieved in 83.3% and 91.6% of patients at 3 and 6 months after initial assessment, respectively. 

Moreover, out of 23 eyes with Terson's syndrome, in 2 cases (8.7%) vitrectomy was indicated due to a dense 

vitreous hemorrhage at the end of the third month. In 87 studied subjects, 21 (24.1%) of the patients died. 

Unlikely, the rate of mortality was numerically higher than in those patients with SAH alone as compared to 

those who had SAH and Terson's syndrome concurrently; however, it was not statistically significant (25.2% 

versus 17.4%, p = 0.420). Using multivariable logistic regression model to determine main indicators of 

Terson's syndrome (Table 3), the mechanism of aneurysm (OR = 5.47, p = 0.009), higher Hunt-Hess grade 
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(OR = 13.9, p < 0.001), and lower WFNS (OR = 0.040, p = 0.001) could effectively predict the occurrence 

of Terson's syndrome. 

 

3.2 Discussion 

Traumatic brain injury is one of the causes of Terson syndrome in adults, with an incidence rate between 

3.1% and 44% [4]. Terson's syndrome is a serious consequence leading to a poorer prognosis in the patients 

with SAH. In the majority of the affected patients, a spectrum of visual loss due to reduced visual acuity to 

complete blindness may appear that can be successfully prevented with a timely diagnosis and treatment. 

Epidemiologically, as shown in our study, the overall prevalence of Terson's syndrome in our population was 

13.2%. No gender and age predominance was revealed in those with Terson's syndrome as compared to 

patients without this phenomenon. However, regarding its related mechanism, Terson's syndrome is more 

related to the mechanism of aneurysm than to the traumatic etiologies. There is also a direct relationship 

between the severity of the traumatic SAH indicated by the Hunt-Hess grade and the risk of Terson's 

syndrome. In a mid-term follow-up time in our observation, a few number of patients required a management 

with vitrectomy surgery due to a dense vitreous hemorrhage. However, the rate of mortality due to SAH was 

considerably high, and it was estimated to be about 24%. As a paradoxical finding, the concomitant 

occurrence of Terson's syndrome and SAH led to a lower mortality rate than the occurrence of SAH alone. 

In the epidemiological study of Terson syndrome in the south Korea [22] they found that the mortality rate 

of Terson syndrome in patients with SAH was not different from that in those without Terson syndrome. 

 

Intraocular hemorrhages of any type may be identified in about 10% to 40% of all the SAH patients [23]. The 

review of literatures with respect to the epidemiological and geographical aspects of Terson's syndrome 

showed a wide variation between the studies. The systematic summarizing of the studies indicated that the 

global age peak of the occurrence of this phenomenon was about 50 to 60 years with the prominence in 

women than men, which was due to the sex difference in the incidence of SAH caused by an aneurysm [10]. 

Although in found that the incidence of Terson syndrome in patients with treated SAH was higher in men 

than in women and it was estimated to be higher in those patients below the age of 40 years than patients aged 

40 or older [22] Previous studies have reported that both Terson syndrome and SAH are more common in 

women than men [11], [24- 26]. Regarding the SAH, although gender and age difference is considerably 

related to geographical location, a close association between SAH caused by an aneurysm and Terson's 

syndrome is globally expected. The prevalence of a vitreous hemorrhage is also widely different in the 

literature with an overall prevalence rate of 13.0%, while this complication occurred in 13.2% of our patients 

that is near to the global report [16]. Regarding the outcome of the syndrome, the prospective studies could 

show higher Hunt-Hess grades in those with Terson's syndrome as similarly shown in our survey [16], [27]. 

However, in contrary to our study, the occurrence of Terson's syndrome led to a higher mortality rate in 

patients with SAH (43.0% following concurrent occurrence of SAH and Terson's syndrome compared to the 

occurrence of SAH alone [16], [21], [27], [28]. In other words, our findings rejected this assumption that 

Terson’s syndrome was related to a worse outcome than in patients with a subarachnoid hemorrhage but 

without a vitreous hemorrhage. It seemed that the different types and severities of intraocular hemorrhage 

might have different prognostic significance in that mild retinal hemorrhages and they were associated with 

a better prognosis than large preretinal hemorrhages or vitreous hemorrhages [29]. Besides, the delay of 

detection and thus the management of hemorrhage may be considered as another reason for explaining 

different prognostic feature of the syndrome; so that 12% to 16% of the patients with SAH did not refer to 

hospital to be clinically examined [30], [31]; Many of such patients might have had a vitreous hemorrhage or 

they might have died before distinguishing a vitreous hemorrhages [16]. In total, it seems that various factors 

including patient-based and management-based factors can affect the prognosis of the patients with Terson’s 

syndrome that should be more assessed in prospective studies with longer follow-up periods. Finally, it is 

https://www.teikyomedicaljournal.com/
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recommended that in an aneurysmal SAH particularly due to anterior circulation of brain hemorrhage and 

also traumatic SAH with high Hunt-Hess grade, funduscopic examination should be considered. 

 

4. CONCLUSIONS 

Occurance of terson syndrome in SAH was accompanied with higher mortality, but the difference was not 

statistically significant. 
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Table 1: Baseline characterstics of the study population 

 

Gender 
With son 

(n = 23) 

Without Terson 

(n = 151) 

 

P-value 

Male gender 15 (65.2) 109 (72.2) 0.491 

Mean age, year 28.0 ± 18.8 26.0 ± 16.5 0.424 

Mechanism of SAH1    

Traumatic 8 (34.8) 92 (60.9) 
0.018 

Aneurismal 15 (65.2) 59 (39.1) 

 

Table 2: Severity of brain defects according to the level of consciousness 

 Traumatic P-value Aneurismal P-value 

With 
Terson 

Without Terson 
 

With 
Terson 

Without 

Terson 

 

GCS2 score    

0.237 

   

0.330 

Mild (12-15) 3 (6.3) 45 (93.8) 13 (23.2) 43 (76.8) 

Moderate (8-12) 1 (3.6) 27 (96.4) 1 (6.3) 15 (93.8) 

Severe (< 8) 4 (16.7) 20 (83.3) 1 (50.0) 1 (50.0) 

Mean Rank 8 (8.0) 92 (92.0) 15 (20.3) 59 (79.7) 

Hunt-Hess Grade    

 
0.013 

   

 
0.780 

1 0 (0.0) 2 (100) 0 (0.0) 6 (100) 

2 1 (4.2) 23 (95.8) 10 (25.0) 30 (75.0) 

3 0 (0.0) 10 (100) 1 (12.5) 7 (87.5) 

4 0 (0.0) 28 (100) 2 (14.3) 12 (85.7) 

5 7 (19.4) 29 (80.6) 2 (33.3) 4 (66.7) 

Fisher grade     
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1 1 (25.0) 3 (75.0)  

0.671 

0 (0.0) 2 (100)  

0.316 

2 3 (5.4) 53 (94.6) 6 (16.7) 30 (83.3) 

3 2 (7.7) 24 (92.3) 4 (25.0) 12 (75.0) 

4 2 (14.3) 12 (85.7) 5 (25.0) 15 (75.0) 

WFNS3    

 
0.431 

   

 
0.573 

1 1 (5.6) 17 (94.4) 8 (22.2) 28 (77.8) 

2 0 (0.0) 18 (100) 3 (21.4) 11 (78.6) 

3 0 (0.0) 2 (100) 2 (33.3) 4 (66.7) 

4 7 (13.5) 45 (86.5) 1 (6.3) 15 (93.8) 

5 0 (0.0) 10 (100) 1 (50.0) 1 (50.0) 

 

Table 3: A multivariable logistic regression model to determine main predictors of Terson's syndrome 

Predictor Beta SE p-value OR 95%CI for OR 

Female gender 0.45 0.56 0.417 1.57 0.53 – 4.70 

Age -0.02 0.01 0.184 0.98 0.96 – 1.01 

Aneurismal cause 1.70 0.65 0.009 5.47 1.53 – 19.61 

GCS4 score 0.43 0.60 0.467 1.54 0.48 – 4.95 

HUNT_HESS 

grade 

2.64 0.73 < 0.001 13.99 3.34 – 58.50 

Fisher grade 0.31 0.33 0.353 1.36 0.71 – 2.62 

WFNS5 score -2.38 0.71 0.001 0.09 0.02 – 0.37 
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