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Background Adult primary intraventricular hemorrhage (PIVH) is a rare type of hem-
orrhagic stroke that is poorly understood. The study attempts to define the clinical 
profile, yield of diagnostic cerebral angiography, and prognosis of patients with PIVH.
Patients and Methods Retrospective data analysis of all patients with PIVH admit-
ted between February 2015 and February 2019 at a tertiary care center. Outcome was 
assessed using the modified Rankin scale (mRS) at 6 months.
Results and Discussion Our study group of 30 patients constituted 3.3% (30/905) 
of our spontaneous intracerebral hemorrhage (SICH) patients in the study period. The 
mean Glasgow Coma Score on admission was 11 ± 3.33 and the mean IVH Graeb score 
was 5.2±2.4. All patients underwent angiography. Angiography detected moyam-
oya disease in four patients (13.3%) and aneurysms in two patients (6.6%) and these 
patients were managed surgically. Extraventricular drainage with intraventricular 
instillation of Streptokinase was performed in five patients. The rest of the patients 
was managed conservatively. At 6-month follow-up, 25 patients (83.33%) achieved 
favorable outcome (mRS score of 0.1 or 2), whereas five (16.66%) patients had a poor 
outcome (mRS score of 3 or more. Three patients succumbed to the illness. IVH Graeb 
score and presence of hydrocephalus have significant correlation with poor outcome.
Conclusion PIVH is an uncommon entity but carries a better long-term prognosis 
than SICH angiography helps in diagnosing surgically remediable underlying vascular 
anomalies and is indicated in all cases of PIVH.
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Introduction
Primary intraventricular hemorrhage (PIVH) accounts for 
0.31% of all stroke cases and 3.1% of all spontaneous intracra-
nial hemorrhage.1-6 PIVH refers to nontraumatic intracranial 
bleeding in the ventricular system and adjacent ependy-
mal lining without a definite parenchymal component.7-10 
PIVH is more commonly seen in preterm newborns than in 
adults. Secondary IVH refers to IVH that occurs with sub-
arachnoid hemorrhage, or other parenchymal hemorrhage. 
The underlying etiopathogenesis for adult PIVH is variable 
and often remains idiopathic. The common associations 
include hypertension, arteriovenous malformations (AVMs), 
aneurysms, moyamoya disease (MMD), coagulopathy, and 

arteriovenous fistula.5,7,8,11-13 In this single-center retro-
spective study, we attempt to analyze the clinical profile pf 
patients with PIVH and evaluate the risk factors and prog-
nosis of this relatively uncommon set of stroke patients. We 
also attempt to emphasize the need for angiography in all 
patients with PIVH.

Patients and Methods
We conducted a retrospective review of patients enrolled 
in our prospectively maintained intracerebral hemor-
rhage register from February 2015 to February 2019 after 
obtaining approval from our institutional ethics commit-
tee. Exclusion criteria were age <18 years patients with 
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associated intraparenchymal, subarachnoid, or subdural 
hemorrhage, primary or secondary brain tumors with 
hemorrhage, hemorrhagic transformation of an ischemic 
stroke on initial computed tomography (CT) scan. PIVH 
was defined as blood present only in the ventricular sys-
tem (lateral ventricle, third ventricle, fourth ventricle) 
with no associated parenchymal hemorrhage. All patients 
were admitted to a neurosurgical intensive care unit. In 
addition to the initial CT scans, all patients underwent 
vascular imaging in the form of computed tomography 
angiography (CTA) or magnetic resonance angiography 
(MRA), and/or digital subtraction angiography (DSA). The 
target for systolic blood pressure was 140 mm Hg. Osmotic 
diuretics were administered for 2 to 3 days and antiepi-
leptic drugs were initiated to prevent secondary seizures. 
Patients with a Glasgow Coma Score (GCS) < 8 were intu-
bated and ventilated for airway protection. Fresh-frozen 
plasma and vitamin K was used to reverse abnormalities 
in coagulation if any. External ventricular drainage (EVD) 
was performed for all patients with a presenting GCS < 12 
with evidence of hydrocephalus. Intraventricular instilla-
tion of Inj. Streptokinase 30,000 IU daily was done for all 
patients with EVD. Pneumatic compression stockings were 
used to prevent deep vein thrombosis. Gender, age, GCS on 
admission, length of stay, presenting symptoms, pre-ex-
isting medical conditions, imaging findings, and outcomes 
were analyzed from the subject’s medical records. Volume 
of IVH was calculated using the modified Graeb score 
system.14 Hydrocephalus was defined as an Evans’ ratio 
of > 0.30.1,2,10 Neurological outcome at 3 and 6 months 
was assessed using the modified Rankin scale (mRS) and 
a favorable outcome group was defined as mRS scores of 
3 or less and an unfavorable outcome group as mRS scores 
of 4 or above. Descriptive statistics were performed using 
SPSS version 19 (Chicago, Illinois, United States).

Results
From February 2015 to February 2019, a total of 905 
patients were admitted to our department with SICH. Of 
these 455 patients (50.28%) had evidence of IVH on initial 
noncontrast CT scan. PIVH (with no evidence of parenchy-
mal or subarachnoid hemorrhage) was seen in 30 patients 
(3.3%). This cohort formed our study group. The remaining 
425 (47%) patients had secondary IVH (associated parenchy-
mal or subarachnoid hemorrhage). The study group included 
20 men (66.66%) and 10 women (33.33%) with a mean age 
of 49.9 ±12.3. The common presenting symptoms were 
sudden onset headache (n = 17, 56.66%), vomiting (n = 5, 
16.66%), and altered sensorium (n = 12, 40%). The mean GCS 
score on admission was 11 ± 3.33 and the mean IVH Graeb 
score was 5.2 ± 2.4. Past history of hypertension was iden-
tified in 17 patients (56.66%), hyperlipidemia in 7 (23.33%), 
diabetes in 10 (33.33%), smoking in 6 (20%), and chronic alco-
holism in 3 (10%) patients, respectively. Coagulopathy caused 
by antiplatelet and anticoagulants was observed in five and 
two patients, respectively. Patient demographics and clini-
coradiological details are shown in ►Table 1.

Of our 30 patients, 20 underwent DSA,10 underwent CTA 
and 5 underwent both CTA and MRA. The etiological causes 
identified by angiography included MMD in four patients 
(13.3%) (►Fig.  1) and aneurysm in two patients (6.6%) 
(►Fig.  2). The aneurysms were located in the distal ante-
rior cerebral and posterior inferior cerebellar location. In our 
series, five patients with hydrocephalus and a GCS < 8 were 
managed with an EVD with daily administration of 30,000 IU 
of Inj. Streptokinase for 5 days. Only one of these five patients 
had a good outcome. Two patients with proven aneurysms 
underwent clipping. Patients with MMD underwent combined  
revascularization procedures including both direct superficial 
temporal artery to middle cerebral artery (STMC) anastomosis 
along with encephaloduroarteriomyosynangiosis. All the other 
remaining patients were managed conservatively. At 30-day fol-
low-up, 23 patients (76.66%) achieved favorable outcome (mRS 
score of 0.1 or 2), whereas seven patients (23.33%) had a poor 
outcome (mRS score of 3 or more).  At 6-month follow-up, 25 
patients (83.33%) achieved favorable outcome (mRS score of 0.1 
or 2), whereas 5 (16.66%) patients had a poor outcome (mRS 
score of 3 or more).  One patient with hemorrhagic MMD had 
a stormy postoperative course and succumbed following pro-
longed ventilation and sepsis. Two other patients with poor 
Graeb score and acute hydrocephalus succumbed in spite of 
aggressive antiedema measures.

On univariate analysis, Graeb score and hydrocephalus 
were found to have significant correlation with poor out-
come. On multivariate analysis, only hydrocephalus had 
significant correlation with poor outcome. All the other 

Table 1  Patient demographics and clinicoradiological details

Total number of patients: 30

Age, years (mean ± SD) 49.9 ±12.3

Gender

Male 66.66% (n = 20)

Female 33.33% (10)

Initial symptoms

Headache 56.66% (17)

Vomiting 16.66% (5)

Altered sensorium 40% (12)

GCS score(mean) 11+/–3.33

Comorbidities

Hypertension 56.66% (17)

Antiplatelet 16.66% (5)

Anticoagulants 6.66% (2)

IVH score

Graeb score 5.2  2.4

Etiology

Moyamoya 13.33% (4)

Aneurysm 6.66% (2)

Idiopathic 23.39% (7)

Abbreviations: GCS, Glasgow Coma Score; IVH, intraventricular 
hemorrhage; SD, standard deviation.
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Fig. 1 Computed tomography scan plain axial image (A) showing 
intraventricular hemorrhage in the lateral ventricle. Digital subtrac-
tion angiography images of left internal carotid artery—lateral (B), 
oblique (C), and anteroposterior (D) showing presence of moyamoya 
vessels and complete obliteration of the supraclinoid internal carotid 
artery.

Fig. 2 Computed tomography scan plain sagittal (A) and axial (B) 
images showing presence of blood in the third ventricle and the 
fourth ventricle. Digital subtraction images vertebral artery antero-
posterior (C) and lateral (D) showing the presence of a posterior infe-
rior cerebellar artery aneurysm.

Table 2  Outcome prognosticators

Total number of patients: 30 Favorable outcome
mRS < 3

Poor outcome
mRS > 3

Univariate analysis

p-Value OR

Age

Age, years (mean ± SD)a 48.48 ±11.85 60 ±14.61 0.08 0.92

Sex

Male 17 3 0.72 0.7

Female 8 2

GCSb

GCS 13–15 14 1

GCS 9–12 9 1 0.43 0.37

GCS < 8 2 3

Comorbidities

Hypertension 14 3 0.86 0.84

Antiplatelet 2 3 0.82 0.76

Anticoagulants 1 1 0.19 0.16

Radiology

Graebb 4.15 ±2.06 7.4 ±1.4 0.05 0.32

Acute hydrocephalus 1 4 0.01 0.05

Etiology

Moyamoya 3 1 0.63 0.54

Aneurysm 1 1 0.19 0.16

Idiopathic 4 3 0.06 0.12

Abbreviations: GCS, Glasgow Coma Score; mRS, modified Rankin scale; OR, odds ratio; SD, standard deviation.
aIndependent sample T-test.
bMann–Whitney U test, Rest are chi-squared test.
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variables did not have any statistically significant influence 
on outcome (►Table 2).

Discussion
IVH has been associated with an ominous outcome in 
patients with spontaneous intracerebral hemorrhage (SICH). 
However, PIVH, unlike secondary IVH, carries a better prog-
nosis. Due to the small number of reported cases, there 
is a limited understanding of its enteropathogenesis and 
outcome.1,9,15-17

The incidence of PIVH varies from 1 to 8.8% of all cases 
of spontaneous intracranial hemorrhage.5,16,18-21 The varia-
tion may be explained by the fact that conventional CT scan 
with 5 to 10 mm cuts in thickness may leave a small volume 
of intraparenchymal hemorrhage undetected. This often 
results in overestimation unless thin slice CT scan images are 
studied.15,22 In our study, PIVH accounted for 3.3% of all SICH 
patients.23 This corresponds to the published observation 
that PIVH accounts for 0.31% of stroke cases and 3.1% of all 
spontaneous intracranial hemorrhage in adults.24,25

It is generally believed that the incidence of PIVH increases 
with age.3,26 In Arboix’s study, the mean age of patients with 
PIVH was 78.9 years and 41.7% of patients were aged 85 years 
or above.9 The mean age of 50 years observed in our series 
is much lower than what has been reported in other series. 
This relatively younger age at presentation was observed in 
our primary SICH series too and has been reported in other 
SICH series from the Indian subcontinent23. A similar trend 
has	been	reported	in	the	series	published	by	Mart´ı-F`abregas	
et al and Hameed et al where the mean age was considerably 
lower—60 and 56 years, respectively.7,17 Patients with under-
lying vascular pathologies causing PIVH tend to be younger 
than those without any angiographic abnormality.3,12,13 The 
mean age of patients with proven vascular anomalies such 
as MMD and aneurysms was 41 years in our series which 
conforms to the reported observation. Gender predilection 
in PIVH is variable and both male and female predominance 
have been equally reported.1,2,24 We observed a distinct male 
preponderance (2:1 ratio) that could be probably related to 
the prevailing socioeconomic factors in India and not a true 
reflection of male preponderance.

Sudden onset headache followed by loss of consciousness 
is the commonest presenting feature of PIVH. Headache has 
been postulated to be secondary to chemical stimulation and 
mass effect of the hematoma with ventricular dilatation.23 
The mean GCS of the patients without hydrocephalus in our 
series was 13. This probably could be attributed to the fact 
that the ventricle tends to accommodate and expand with 
blood.

The exact etiopathogenesis of IVH remains unclear. The 
source of bleeding in PIVH can be identified in only around 
56% of patients and the etiology remains unknown in most 
of the studies. Such patients with PIVH without any detect-
able underlying structural cerebrovascular abnormalities are 
referred to as idiopathic PIVH. Although a history of hyper-
tension is a common finding, its association with PIVH has 
not been consistently observed in all studies and varies from 

38.4 to 80%.11 Chronic hypertension is believed to induce 
hemorrhage in choroidal arteries that probably results in 
PIVH.7 In Guo et al’s series of 98 patients, the incidence of 
idiopathic PIVH was 66.2% and hypertension was considered 
to be the primary risk factor, occurring in 62.24% of patients.1 
In Zhang’s series, idiopathic PIVH constituted 47.7% of all 
PIVH patients, and hypertension was considered to be the 
primary predisposing factor.5 Idiopathic IVH probably related 
to systemic hypertension constituted a little over half of the 
patients (56.6%; 17 patients) in our series. Vascular anom-
alies such as aneurysms, AVMs, account for around 30% of 
PIVH. One meta-analysis of a series of 14 case series includ-
ing 339 PIVH patients reported the presence of AVM, aneu-
rysms, and MMD as 31, 22, and 3%, respectively. Other rare 
vascular etiologies for PIVH include lenticulostriate aneu-
rysms, basilar and carotid arterial dissection, and dural 
arteriovenous fistula.12,13,15,19 PIVH due to anticoagulants or 
antiplatelet is unusual.27 In our series, five patients gave his-
tory of antiplatelet usage and two were on anticoagulants. 
Bleeding and coagulation parameters in these patients were 
however normal on admission and the exact causative nature 
of the association is difficult to establish.

The need for angiography in all cases of PIVH is debat-
able.10,12,19,25 In our series, all the patients underwent angiog-
raphy. Angiography (either CTA or DSA) was able to pick up 
two cases of aneurysm and four cases of MMD in our small 
series of 30 patients. Our incidence of 13.3% MMD is a reflec-
tion of the fact that MMD is being increasingly detected in 
India of late. The diagnostic yield in other series has varied 
from 30 to 60%.10,19 The variation may be explained by the fact 
that all patients in these series did not undergo angiography. 
We observed that in our series patients who had a positive 
angiogram tend to be younger (mean age of 41 years) and had 
less incidence of hypertension (16.66%) when compared with 
those who were angio negative (mean age 52.75, hyperten-
sive [66.66%]). We strongly believe that although the chances 
of a positive finding are minimal, angiogram helps in iden-
tifying a treatable underlying ethology and should be per-
formed in all cases of PIVH. CTA or MRA may help to screen 
patients but DSA remains the gold standard to pick up sub-
tle underlying etiologies such as small choroidal aneurysms. 
Patients without hypertension, coagulopathies, or any vascu-
lar anomalies constitute a special entity of PIVH, and occur 
in 6.7 to 38.5% of PIVH patients. The postulated mechanism 
for bleeds in such patients could be rupture of small vascu-
lar malformations on the ventricular wall or lenticulostriate 
microaneurysms, which could vanish after bleeding. In our 
study, etiology was unknown in 23.39%. However, presence 
of vascular lesion cannot be always ruled out by angiogram in 
acute stage as small aneurysms or AVMs may be compressed 
by hematoma and hence may not be detected.

Treatment paradigms vary depending on the vol-
ume of bleed, presence of hydrocephalus, and GCS of the 
patient. Recommended supportive medical treatments 
include antiedema measures and antihypertensive agents. 
Use of EVD is controversial and is generally guided by the 
presence of hydrocephalus and clinical condition of the 
patient.28 In adults, intraventricular thrombolytic therapy 
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with recombinant tissue plasminogen activator and other 
fibrinolytics is known to facilitate resolution of IVH that 
reduces intracranial pressure. It also reduces the duration of 
cerebrospinal fluid diversion, and ameliorate direct neural 
injury.29-31 Many studies and trials have been conducted to 
prove the efficacy of intraventricular thrombolytic therapy. 
However, most of these studies have concentrated on second-
ary IVH. Coplin et al studied 40 patients with IVH of whom 
22 patients received adjunctive intraventricular urokinase 
together with ventriculostomy.29 The group treated with uro-
kinase had a lower mortality with an increasing trend toward 
favorable outcome. In the 10 patients treated by Findlay et al, 
they concluded that recombinant tissue plasminogen activa-
tor improved overall outcome by facilitating rapid lysis of the 
IVH and drainage with normalization of ventricular size and 
intracranial pressure.30 In another review of seven indepen-
dent studies using thrombolytic agents, good outcomes were 
observed in 50 of the 74 patients32.The CLEAR-IVH trial (parts 
A and B) showed that use of low-dose tissue plasminogen 
activator may increase lysis rates.33 However, hemorrhagic 
complications have remained a concern and intraventricular 
thrombolysis is yet to be accepted as standard of care both 
in secondary and PIVH. In addition, EVD also carries a risk of 
infection and currently there is insufficient evidence to sup-
port its use in all cases. We observed that in the five patients 
who underwent thrombolysis in our series, resolution of 
IVH was better but that did not translate into good clinical 
outcome.

Outcome following PIVH is reported to be better than 
those with secondary IVH.4,7,8,16,26 The lack of parenchymal 
damage in PIVH is believed to be responsible for this differ-
ence. Mortality in the first week is high in patients present-
ing with poor GCS.3,4,34 Thereafter, patients gradually recover 
and the outcome becomes progressively better. In Lee’s 
study while 16% of the patients died within a week of ictus, 
64% of the remaining patients improved and had favorable 
outcomes at 3 months.16 Guo et al also reported an overall 
favorable outcome in their cohort, with a mean mRS score of 
1.40 ± 1.38 and mortality of 4%.1 Our observations are similar 
with a 10% mortality and a good outcome (mRS < 3) in nearly 
83.33% at the end of 6 months.

In the absence of large series, outcome prognostica-
tors following PIVH are not well defined. GCS on admission 
(GCS < 8) is the most consistent prognostic factor in almost 
all series.10,17,21,35 In addition, age, volume of intraventric-
ular hematoma (Graeb score), the associated subarach-
noid, hydrocephalus, and brain atrophy are all important 
prognostic factors. Of these, age and the volume of IVH are 
independent preceptors of in-hospital mortality.19 While 
IVH may directly not be responsible for mortality, it is the 
hemorrhagic dilation of the fourth ventricle, followed by a 
sudden increase in intraventricular pressure, which results 
in irreversible ischemic injury to the brain stem, resulting 
in death.16 Coagulopathy is believed to be another negative 
prognosticator and correction of the hematological param-
eters is reported to improve outcome. Intensive antihyper-
tensive treatment during the acute phase has been noted to 

improve clinical outcomes in some studies, an observation 
which we could not establish in our study. Similarly, neither 
the presence of causative vascular abnormalities nor the 
treatment of the underlying lesions is known to affect the 
short-term clinical outcome of PIVH. In our series, all the 
six patients with underlying vascular anomalies underwent 
surgery and the outcome was variable. One of the four MMD 
patients and one aneurysm patient had a poor outcome and 
the rest of the patients had a good outcome. In our study, low 
GCS and higher age were found to be associated with poor 
outcome but without statistical significance. Graeb score and 
hydrocephalus were found to have significant correlation 
with poor outcome on univariate analysis. On multivariate 
analysis, only hydrocephalus had significant correlation with 
poor outcome.

Conclusion
PIVH is uncommon but carries a more favorable progno-
sis than secondary IVH. Systemic hypertension is a com-
mon association but its etiological role in PIVH is unclear. 
Angiography helps in diagnosing surgically treatable under-
lying vascular anomalies and should be performed in all 
cases of PIVH. Presence of hydrocephalus and a high Graeb 
score indicate poor prognosis.
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