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Abstract
The aim of the study is to define the clinical features, risk factors, treatment and prognosis of idiopathic primary intraventricular
hemorrhage (IPIVH).
We retrospectively collected the data of consecutively admitted patients who were diagnosed and treated for IPIVH in our hospital

from January 2010 to December 2014. The clinical information, treatment, and prognosis at the 6-month follow-up were analyzed.
Among the 3798 cases of spontaneous intracranial hemorrhage (ICH), 98 IPIVH (2.58%) patients were recruited for the study. The

study population consisted of 60 males and 38 females, with an average age (± standard deviation, SD) of 51.20±15.48 years. The
initial symptoms were headache (75 cases) and impaired consciousness (23 cases). The surgical treatments included hematoma
evacuation under a microscope or an endoscope in 8 cases (8.16%), external ventricular drainage (EVD) in 11 cases (11.22%),
lumbar drainage (LD) in 10 cases (10.20%), and a combination of EVD and LD in 11 cases (11.22%). In total, 4 patients died in the
hospital (4.08%). At the 6-month follow-up, 73 patients (74.49%) had an improved outcome (modified Rankin scale [mRS]< 3), and
21 patients (21.43%) had a poor outcome (mRS ≥ 3 points) at the end of the 6-month follow-up.
IPIVH is rare in clinical practice, and hypertension is the most common risk factor. Furthermore, the treatment of IPIVH is still

controversial. Hematoma evacuation under a microscope or an endoscope, EVD, LD and a combination of EVD and LD could be
surgical options for the treatment of IPIVH patients. The outcomes for IPIVH patients could be relatively favorable with individualized
treatment.

Abbreviations: AVM = arteriovenous malformation, CT = computed tomography, CTA = computed tomography angiography,
DSA = digital subtraction angiography, EVD = external ventricular drainage, GCS = Glasgow Coma Scale, HIV = human
immunodeficiency virus, ICH = intracerebral hemorrhage, IPIVH = idiopathic primary intraventricular hemorrhage, IVF =
intraventricular fibrinolysis, IVH = intraventricular hemorrhage, LD = lumbar drainage, MIS = minimally invasive surgeries, MRA =
magnetic resonance angiography, mRS = modified Rankin scale, PIVH = primary intraventricular hemorrhage, rtPA = tissue
recombinant plasminogen activator, SAH = subarachnoid hemorrhage, SD = standard deviation.
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1. Introduction

Intraventricular hemorrhage (IVH) is a common complication of
intracerebral hemorrhage (ICH) or subarachnoid hemorrhage
(SAH). However, it has been reported that 3.1% to 9% of ICH
cases are primary intraventricular hemorrhage (PIVH) without
parenchymal involvement.[1,2] We define idiopathic primary
intraventricular hemorrhage (IPIVH) as PIVH without structural
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cerebrovascular abnormalities, such as thalamus hemorrhage,
arteriovenous malformations (AVM), aneurysms, moyamoya
disease, and apoplexy.
Patients with IPIVH often present with sudden onset of

headache, nausea, or vomiting with/without impaired conscious-
ness. Focal neurological signs are usually minimal or absent
among these patients.[3] Therefore, before the emergence of
modern imaging techniques, IPIVHwas considered a fatal disease
because it could be diagnosed only through autopsy. Modern
brain imaging techniques have simplified the diagnosis of IPIVH
(Fig. 1); however, relatively little is known about its clinical
features, risk factors, treatment, and prognosis.Most IVH studies
have included secondary or traumatic bleeding,[4,5] which cannot
explain the clinical features of IPIVH.Moreover, the sample sizes
of these studies were generally small.[1,3] In our study, we utilized
a retrospective cohort atWest ChinaHospital from January 2010
to December 2014 to define the clinical features, risk factors,
treatment, and prognosis of PIVH.

2. Materials and methods

We retrospectively searched the records of all patients with a
discharge diagnosis of IVH who were admitted to the
Department of Neurosurgery at West China Hospital from
January 2010 to December 2014. Approval for the retrospective

mailto:youchaowchscu@163.com
http://dx.doi.org/10.1097/MD.0000000000005089


Table 1

Comparison of demographic and clinical characteristics.

Risk factors IPIVH (n=98)

Age (M±SD) 51.20±15.48
Male (%) 60 (61.22)
Hypertension (%) 61 (62.24)

Figure 1. CT scan of an IPIVH patient at admission, 1 day after EVD and at discharge. CT = computed tomography, EVD = external ventricular drainage,
IPIVH = idiopathic primary intraventricular hemorrhage.
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medical record review and imaging review was obtained from the
Institutional Review Board at the West China Hospital of
Sichuan University.
We diagnosed patients with PIVHwhen computed tomography

(CT) revealed hemorrhage restricted to the ventricles. Patientswith
extravasation of blood from disrupted or ruptured brain
parenchyma or discernible SAH on CT scans were excluded.
After the identification of 148 patients with PIVH, 50 cases were
excluded due to underlying causes such as moyamoya disease,
AVM, aneurysms, brain tumors, and trauma confirmed using
digital subtraction angiography (DSA), computed tomography
angiography (CTA)ormagnetic resonance angiography (MRA) or
because medical information was unavailable. Finally, 98 IPIVH
patients were retrospectively included in this analysis.
We extracted the clinical data from the patient’s medical records

including gender, age, risk factors, concomitant diseases (hyper-
tension, diabetes, hyperlipidemia, smoking history, drinking
history, family history of stroke, and coagulation disorders),
clinical manifestations, abnormal neurological findings, treatment,
andmedical complications. The level of consciousness at admission
was evaluated using the Glasgow Coma Scale (GCS). All CT scans
of IPIVH patients were reviewed by the members of our study
group, and IVH was evaluated using the Graeb score.[6] The
modified Rankin scale (mRS) was applied to measure neurological
disability at admission and at the end of the 6-month follow-up.
Patients with a mRS score < 3 were defined as independent, and a
mRS score ≥ 3 indicated a disability.[7] The demographic
characteristics, risk factors, clinical events, and outcomes were
analyzed using a chi-square test, Student’s t test orMann–Whitney
U test. Predictors of in-hospital mortality and poor outcomes were
investigated using logistic regression. Analyses were performed
using SPSS version 21 (IBM Corp., Armonk, NY). A value of P<
0.05 was considered statistically significant.
Hyperlipidemia (%) 23 (23.47)
Diabetes (%) 9 (9.18)
Drinking (%) 31 (31.63)
Smoking (%) 28 (28.57)
Family history of stroke (%) 2 (2.04)
Coagulation disorders (%) 8 (8.16)

IPIVH= idiopathic primary intraventricular hemorrhage, SD= standard deviation.
3. Results

3.1. Patient characteristics

From January 2010 toDecember 2014, 3798 cases of spontaneous
ICHwere diagnosed in our hospital, 353 of which were secondary
IVH. IPIVH accounted for only 2.58% of all the ICH cases in our
2

study. As shown in Table 1, the average age (± standard deviation,
SD) of the IPIVH patients was 51.20±15.48 years. The study
included 60 males and 38 females, with a male-to-female ratio of
1.58:1. In addition, no significant difference was observed for the
age of onset between males (50.97±15.31 years) and females
(51.58±15.95 years) (P=0.85). All patients underwent at least 1
vascular imaging examination (DSA 64.29%, CTA 32.65%, or
MRA 8.16%). The most common risk factor in our study was
hypertension (62.24%).The averageGCS (± SD)was11.72±3.06
at admission. The averageGraeb score according to the emergency
CT scan was 5.51±2.76. Some degree of hydrocephalus was
observed in the CT scan of 45 patients at admission.
Headache with/without nausea or vomiting was experienced

by 75 patients, and nuchal rigidity was present in 31 patients. All
the 32 noncomatose patients with hydrocephalus presented with
headache. Among the patients with a Graeb score > 6, 92.31%
(36/39) presented with a headache. Impaired consciousness was
observed in 23 patients. Focal motor symptoms were absent (75
patients) or mild (23 patients), and unilateral or bilateral extensor
plantar reflexes were positive in 12 patients. Neuro-ophthalmo-
logical abnormalities were recorded in 15 patients.
3.2. Surgery versus observation

The recommended treatment was discussed by a board that
consisted of cerebrovascular surgeons and stroke neurologists.



Table 2

Logistic regression analysis results of idiopathic primary intraven-
tricular hemorrhage (IPIVH) inpatient mortality predictors.

Variable OR (95% CI) P

Age 1.04 (0.75–1.55) 0.30
Gender 1.71 (0.54–2.30) 0.73
Hypertension 0.49 (0.25–1.64) 0.63
Hyperlipidemia 1.93 (0.65–2.65) 0.74
Diabetes 0.33 (0.16–3.65) 0.99
Smoking 3.38 (0.56–5.98) 0.14
Drinking 0.19 (0.05–1.87) 0.42
Coagulapathy 0.54 (0.23–1.68) 1.00
Admission GCS score 0.46 (0.12–1.98) 0.19
Graeb score 1.00 (0.68–2.73) 0.96

None of the variables were significantly associated with higher risk of PIVH inpatient mortality.
CI= confidence interval, IPIVH= idiopathic primary intraventricular hemorrhage, GCS=Glasgow
Coma Scale, OR= odds ratio, PIVH = primary intraventricular hemorrhage.

Table 4

Comparison of surgical treatment and conservative treatment.

Characteristic
Surgical treatment

(n=40)
Conservative

treatment (n=58) P

Sex
Male 23 37 0.45
Female 17 21

Mean age, y 52.42 51.35 0.38
Hypertension 25 36 0.53
Presentation
Headache 22 53
Consciousness impairment 18 5

The average GCS score 8.65 13.34 0.03
∗

The average Graeb score 7.37 4.23 0.02
∗

Treatment
Hematoma evacuation 8 –

EVD 11 –

LD 10 –

EVD+LD 11 –

Outcome (mRS score) 0.65
At admission 3.99 1.76 0.01

∗

At discharge 1.47 1.35 0.56
∗
P<0.05.

EVD= external ventricular drainage, GCS=Glasgow Coma Scale, LD= lumbar drainage, mRS=
modified Rankin scale.
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Any treatment was undertaken after informed consent was
obtained from the patients or appropriate surrogates. Generally,
at our institution, surgery is performed after the comprehensive
consideration of the following clinical presentations and imaging
results: impaired consciousness (particularly a GCS score � 8),
worsening of clinical status, a relatively large amount of blood in
the ventricular system, and acute hydrocephalus.
In the present study, the surgical treatments included

hematoma evacuation (craniotomy with/without external ven-
tricular drainage [EVD]) in 8 cases (8.16%), EVD in 11 cases
(11.22%), lumbar drainage (LD) in 10 cases (10.20%), and a
combination of EVD and LD in 11 cases (11.22%).
3.3. Outcomes and complications

Overall, 4 patients died during hospitalization (4.08%). The
median duration of the hospital stay was 14.5 days. The mean
mRS score for the entire cohort was 2.67 ± 1.07 at presentation,
which decreased to 1.40 ± 1.38 at the time of the last follow-up
evaluation (Table 2). Of the 40 patients who received surgery, 31
patients presented with neurological improvement or no
functional improvement, whereas 9 patients experienced func-
tional deterioration or died. Among the 58 patients who did
not receive surgery, 41 patients presented with neurological
improvement or no functional improvement by the end of the
6-month follow-up. In the logistic regression analysis, no
Table 3

Logistic regression analysis results of discharged PIVH patients’
outcome predictors at 6th month.

Variable OR (95% CI) P

Age 1.05 (0.78–2.35) 0.20
Gender 2.28 (0.65–3.95) 0.50
Hyperlipidemia 0.78 (0.43–2.64) 0.56
Hypertension 1.53 (0.14–2.21) 0.53
Diabetes 1.20 (0.65–1.98) 0.35
Smoking 1.62 (0.65–3.54) 0.70
Drinking 2.12 (0.32–3.68) 0.60
Coagulapathy 1.09 (0.65–2.34) 0.96
Admission GCS score

∗
1.51 (1.43–2.37) 0.01

Graeb score 1.00 (0.35–1.16) 1.00
∗
P<0.05.

CI= confidence interval, GCS=Glasgow Coma Scale, OR=odds ratio, PIVH= primary intraventricular
hemorrhage.
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independent predictors of inpatient deaths were found (Table 3).
However, the admission GCS score was the only independent
predictor of the outcome at the 6-month follow-up in the
discharged IPIVH patients (Table 4).
Pulmonary infection was the most common complication in

our study, which occurred in 22 patients (22.45%). Hydroceph-
alus was observed in the follow-up CT scans of 14 patients
(14.29%). In addition, 2 patients (2.04%) experienced intracra-
nial infection in the surgery group. The details of the
complications in each group are shown in Table 5.
4. Discussion

Spontaneous ICH is an important global public health problem
that leads to high rates of mortality and disability.[8] Society and
the environment[9,10] have a great impact on the incidence and
prognosis of diseases including ICH. Studies have indicated that
socioeconomic factors such as income inequalities can lead to
different incidences of ICH.[11,12] In addition, seasonal changes
and geographical variations can also influence the prevalence
of stroke.[13,14] Additionally, people make different medical
decisions based on the health care system and cultural differ-
ences,[15,16] which may lead to variations in prognosis. Although
ICH accounts for 2 million patients worldwide each year.[8]

IPIVH is an uncommon type of ICH and constituted only 2.58%
of all ICH cases in our series. The present study defined the
clinical features, risk factors, treatment, and prognosis of IPIVH.
Our series included 60 males and 38 females, with a male to

female ratio of 1.58:1, whereas the ratio varied between from
0.56 to 1.40 in other studies.[17–20] Hypertension was the most
common risk factor (61/98, 62%) in our study. However, the
frequency of hypertension varied in previous studies from 29% to
100%.[3,11–22] Martí-Fàbregas et al[18] stated that hypertension
can induce hemorrhage in choroidal arteries as it does in other
arteries, which leads to IPIVH. Hyperlipidemia was recorded in
23 patients (23.47%). Although ICH has been reported to be
associated with dyslipidemia in some studies,[23,24] the relation-
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Table 5

Complications in each group.

Conservative treatment (n=58) Hematoma evacuation (n=8) EVD (n=11) LD (n=10) EVD+LD (n=11)

Hydrocephalus (%) 9 (15.52%) 1 (12.50%) 1 (9.09%) 1 (10%) 2 (18.18)
II (%) 0 (0%) 1 (12.50%) 1 (9.09%) 0 (0%) 0 (0%)
PI (%) 15 (25.86%) 2 (25%) 3 (27.27%) 1 (10%) 1 (9.09%)
GB (%) 8 (13.79%) 2 (25%) 1 (9.09%) 2 (20%) 3 (27.27%)
DVT (%) 3 (5.17%) 0 (0%) 1 (9.09%) 0 (0%) 2 (18.18%)

EVD= external ventricular drainage, DVT=deep vein thrombosis, GB=gastrointestinal bleeding, II= intracranial infection, LD= lumbar drainage, PI=pulmonary infection.
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ship between serum cholesterol levels and increased risk of ICH is
still controversial.[25,26] Diabetes occurred in 9.18% of our study
population compared to 0%,[14] 8%,[19] and 33%[27] in other
series. Hyperglycemia may increase the risk of hemorrhage
through inflammatory[28] and toxic[29] effects of oxygen-free
radical generation. Besides, Khealani reported the possible
correlation between immunodeficiency and PIVH.[30] However,
none of our patients were found to be human immunodeficiency
virus (HIV) positive.
Headache, which was likely secondary to chemical stimulation

and the mass effects of the hematoma, was experienced by 75
patients (77%) compared to 78% in the series by Angelopoulos
et al.[17] Impaired consciousnesswas observed in23 of our patients,
whichmaybeduetobrainstemorbilateralhemisphericdysfunction.
Impaired consciousnesswas also reported in previous studies.[17,31]

Nuchal rigidity and unilateral or bilateral extensor plantar reflexes
werefrequentlyrecordedinthepresentstudy.However, focalmotor
symptoms were absent or mild. The absence of focal motor
symptoms was likely due to midline hemorrhage without
parenchymal involvement, whereas mild focal motor symptoms
can be explained by asymmetrical bleeding in the ventricles.
Due to the absence of evidence-based guidelines,[32] the

management of IPIVH remains controversial. A previous
study[33] suggested that the treatment should be targeted to the
early clearance of blood from the ventricular system. EVD, LD,
and hematoma evacuation under a microscope or an endoscope
were applied in our series. EVD is necessary in cases of acute
hydrocephalus. However, the precise clinical and radiological
indications for EVD have not been clarified.[34] Furthermore, it
has been suggested that EVD is sometimes ineffective due to
catheter obstruction by blood and could even decrease the rate of
clot resolution by removing the tissue plasminogen activator
released from the clot. However, the concomitant use of
intraventricular antifibrinolytics, such as tissue recombinant
plasminogen activator (rtPA) or urokinase, has been shown to be
safe and effective in response to the complications of EVD. Case
series have demonstrated improved outcomes with uroki-
nase.[35,36] However, due to the safety concerns of urokinase,
rtPA has become the thrombolytic choice. The Clot Lysis:
Evaluating Accelerated Resolution of Intraventricular Hemor-
rhage (CLEAR-IVH) trial[37] showed that rtPA can accelerate the
resolution of IVH. Furthermore, a meta-analysis including 4
randomized and 8 observational studies also indicated that
intraventricular fibrinolysis (IVF) was associated with a decrease
in mortality and an increase in good functional outcomes.[38]

However, the Clot Lysis: Evaluating Accelerated Resolution of
Intraventricular Hemorrhage Phase III (CLEAR III) trial
demonstrated that most IVH patients could not achieve a
substantial reduction of hemorrhage with rtPA (1.0mg every 8
hours).[39] Although the conventional treatment for IVH is EVD,
several studies have investigated the feasibility of surgical
4

evacuation such as endoscopy and minimally invasive surgeries
(MIS) for the treatment of IVH. Surgical evacuation was reported
to have favorable results in some observational studies[40,41];
however, randomized clinical trials are still needed to prove its
efficacy over conventional treatments. Furthermore, LD, which
has been shown to be a promising treatment strategy,[42,43]

should also be considered a treatment option for IPIVH.
In our study, the long-term outcomes were relatively favorable

for IPIVH, with a mean mRS score of 1.40 ± 1.38 at the 6-month
follow-up. The in-hospital mortality in our study was 4%, which
was inconsistent with the results reported in previous studies
(20–46%).[1,3,17,44] A previous study has shown an association
between IPIVH prognosis and the amount of hemorrhage.[45]

However, we and other researchers[1,17,18] failed to find such a
correlation. Our cohort indicated that the level of consciousness at
admission was an important prognostic factor, which was
consistent with other series.[17,45] The patients who died in our
study were all found to have impaired consciousness at admission.
We also found that pulmonary infections affected 22.45% of
IPIVH patients, whichwas consistent with the general incidence of
stroke-associated pneumonia.[46] Similar to other studies, we
found that hydrocephalus was also one of the most common
complications.[18,19,45] Hydrocephalus may be caused by the
obstruction of cerebrospinal fluid circulation or a decrease in the
absorption capacity of the meninges. This condition can relieve
itself in most cases, but sometimes a surgical shunt[6] is needed.
Our study has several limitations. Although our series is one of

the largest samples of IPVIH patients, the relatively small sample
size at a single institution may limit the generalizability of our
results. In addition, the retrospective nature of this study may
inevitably introduce sampling bias. Another important limitation
is that our logistic regression model included limited variables.
Other factors that were not included in our model might play
important roles in predicting the outcome of IPIVH. Finally, some
of the included patients received >1 type of surgical treatment;
therefore, it is difficult to make comparisons between the various
surgical procedures.
In summary, our study showed that IPIVH was relatively rare

in clinical practice. Furthermore, the GCS score at admission was
an independent predictor of the outcome of the discharged
patients at the 6-month follow-up. Treatment of IPIVH still
requires further investigation. A craniotomy under a microscope
or an endoscope, EVD, LD and the combination of EVD and LD
could be surgical options for the treatment of IPIVH patients. The
prognosis with these surgical procedures could be relatively
favorable in most discharged patients.

References

[1] Darby DG, Donnan GA, Saling MA, et al. Primary intraventricular
hemorrhage: clinical and neuropsychological findings in a prospective
stroke series. Neurol 1988;38:68–75.



[2] Ojemann RG, Heros RC. Spontaneous brain hemorrhage. Stroke cerebrovascular disease or other high-risk conditions. Lancet 2004;363:

Guo et al. Medicine (2016) 95:42 www.md-journal.com
1983;14:468–75.
[3] Gates PC, Barnett HJ, Vinters HV, et al. Primary intraventricular

hemorrhage in adults. Stroke 1986;17:872–7.
[4] Mohr G, Ferguson G, Khan M, et al. Intraventricular hemorrhage from

ruptured aneurysm. Retrospective analysis of 91 cases. J Neurosurg
1983;58:482–7.

[5] Müller H, Brock M. Primary intraventricular traumatic hemorrhage.
Surg Neurol 1987;27:398–402.

[6] Graeb DA, Robertson WD, Lapointe JS, et al. Computed tomographic
diagnosis of intraventricular hemorrhage. Etiology and prognosis.
Radiology 1982;143:91–6.

[7] Sulter G, Steen C, De Keyser J. Use of the Barthel index and modified
Rankin scale in acute stroke trials. Stroke 1999;30:1538–41.

[8] Qureshi AI, Mendelow AD, Hanley DF. Intracerebral haemorrhage.
Lancet 2009;373:1632–44.

[9] World Health Organization. World health report 2013: Research for
universal health coverage. 2013; Available at: http://www.who.int/whr/
2013/report/en/[Accessed September 7, 2016].

[10] Leischik R, Dworrak B, Strauss M, et al. Plasticity of health. Ger J Med
2016;1:1–7.

[11] Wilkinson RG, Pickett KE. Income inequality and population health: a
review and explanation of the evidence. Soc Sci Med 2006;62:1768–84.

[12] Wilkinson RG. Socioeconomic determinants of health: Health inequal-
ities: relative or absolute material standards? BMJ 1997;314:591.

[13] Feigin VL, Lawes CM, Bennett DA, et al. Stroke incidence and early case
fatality reported in 56 population-based studies: a systematic review.
Lancet Neurol 2009;8:355–69.

[14] Wei JW, Arima H, Huang Y, et al. Variation in the frequency of
intracerebral haemorrhage and ischaemic stroke in China: a national,
multicentre, hospital register study. Cerebrovasc Dis 2010;29:321–7.

[15] World Health Organisation. Evaluation in health promotion. Principles
and perspectives. 2001; Available at: http://www.euro.who.int/en/
publications/abstracts/evaluation-in-health-promotion-principles-and-
perspectives [Accessed September 7, 2016].

[16] World Health Organisation. Healthy cities. 2016. Available at: http://
www.euro.who.int/en/health-topics/environment-and-health/urban-
health/activities/healthy-cities. [Accessed September 7, 2016].

[17] Angelopoulos M, Gupta SR, Azat Kia BB. Primary intraventricular
hemorrhage in adults: clinical features, risk factors, and outcome. Surg
Neurol 1995;44:433–6. discussion 437.

[18] Martí-Fàbregas J, Piles S, Guardia E, et al. Spontaneous primary
intraventricular hemorrhage: clinical data, etiology and outcome. J
Neurol 1999;246:287–91.

[19] Giray S, Sen O, Sarica FB, et al. Spontaneous primary intraventricular
hemorrhage in adults: clinical data, etiology and outcome. Turk
Neurosurg 2009;19:338–44.

[20] Arboix A, García-Eroles L, Vicens A, et al. Spontaneous primary
intraventricular hemorrhage: clinical features and early outcome. ISRN
Neurol 2012;2012:498303.

[21] Srivastava T, Sannegowda RB, Satija V, et al. Primary intraventricular
hemorrhage: clinical features, risk factors, etiology, and yield of
diagnostic cerebral angiography. Neurol India 2014;62:144–8.

[22] Tembl J, Lago A, BaqueroM, et al. Primary intraventricular hemorrhage:
an analysis of eight cases. Rev Neurol 1997;25:215–8.

[23] Hankey GJ, Wong KS, Chankrachang S, et al. Management of
cholesterol to reduce the burden of stroke in Asia: consensus statement.
Int J Stroke 2010;5:209–16.

[24] Suzuki K, Izumi M, Sakamoto T, et al. Blood pressure and total
cholesterol level are critical risks especially for hemorrhagic stroke in
Akita, Japan. Cerebrovasc Dis 2011;31:100–6.

[25] Collins R, Armitage J, Parish S, et al. Heart Protection Study
Collaborative GroupEffects of cholesterol-lowering with simvastatin
on stroke and other major vascular events in 20536 people with
5

757–67.
[26] Goldstein LB, Amarenco P, Zivin J, et al. Statin treatment and stroke

outcome in the stroke prevention by aggressive reduction in cholesterol
Levels (SPARCL) trial. Stroke 2009;40:3526–31.

[27] Hameed B, Khealani BA, Mozzafar T, et al. Prognostic indicators in
patients with primary intraventricular haemorrhage. J Pak Med Assoc
2005;55:315–7.

[28] Pampfer S, Cordi S, Dutrieux C, et al. Interleukin 1beta mediates the
effect of high D-glucose on the secretion of TNF-alpha by mouse uterine
epithelial cells. Cytokine 1999;11:500–9.

[29] Schlenk F, Vajkoczy P, Sarrafzadeh A. Inpatient hyperglycemia following
aneurysmal subarachnoid hemorrhage: relation to cerebral metabolism
and outcome. Neurocrit Care 2009;11:56–63.

[30] Davies MA, Pell MF, Brew BJ. Stereotactic biopsy of cerebral lesions in
acquired immunodeficiency syndrome. J Clin Neurosci 1995;2:40–4.

[31] Roos YB, Hasan D, Vermeulen M. Outcome in patients with large
intraventricular haemorrhages: a volumetric study. J Neurol Neurosurg
Psychiatry 1995;58:622–4.

[32] Hemphill JC3rd, Greenberg SM, Anderson CS, et al. Guidelines for the
management of spontaneous intracerebral hemorrhage: a guideline for
healthcare professionals from the American Heart Association/American
Stroke Association. Stroke 2015;46:2032–60.

[33] Gaberel T, Magheru C, Emery E. Management of non-traumatic
intraventricular hemorrhage. Neurosurg Rev 2012;35:485–94. discus-
sion:494-5.

[34] Dey M, Jaffe J, Stadnik A, et al. External ventricular drainage for
intraventricular hemorrhage. Curr Neurol Neurosci Rep 2012;12:
24–33.

[35] Coplin WM, Vinas FC, Agris JM, et al. A cohort study of the safety and
feasibility of intraventricular urokinase for nonaneurysmal spontaneous
intraventricular hemorrhage. Stroke 1998;29:1573–9.

[36] Naff NJ, Carhuapoma JR, Williams MA, et al. Treatment of
intraventricular hemorrhage with urokinase: effects on 30-day survival.
Stroke 2000;31:841–7.

[37] Webb AJ, Ullman NL, Mann S, et al. Resolution of intraventricular
hemorrhage varies by ventricular region and dose of intraventricular
thrombolytic: the Clot lysis: evaluating accelerated resolution of IVH
(CLEAR IVH) program. Stroke 2012;43:1666–8.

[38] Gaberel T, Magheru C, Parienti JJ, et al. Intraventricular fibrinolysis
versus external ventricular drainage alone in intraventricular hemor-
rhage: a meta-analysis. Stroke 2011;42:2776–81.

[39] Awad IA, Hanley DF. Clear III: Efficiency of IVH removal determines
mRS, Paper presented at: International Stroke Conference, vol. 18, 2016.

[40] Chen CC, Liu CL, Tung YN, et al. Endoscopic surgery for intraventricu-
lar hemorrhage (IVH) caused by thalamic hemorrhage: comparisons of
endoscopic surgery and external ventricular drainage (EVD) surgery.
World Neurosurg 2011;75:264–8.

[41] Zhang Z, Li X, Liu Y, et al. Application of neuroendoscopy in the
treatment of intraventricular hemorrhage. Cerebrovasc Dis 2007;24:
91–6.

[42] Huttner HB, Nagel S, Tognoni E, et al. Intracerebral hemorrhage with
severe ventricular involvement: lumbar drainage for communicating
hydrocephalus. Stroke 2007;38:183–7.

[43] Staykov D, Huttner HB, Struffert T, et al. Intraventricular fibrinolysis
and lumbar drainage for ventricular hemorrhage. Stroke 2009;40:
3275–80.

[44] Passero S, Ulivelli M, Reale F. Primary intraventricular haemorrhage in
adults. Acta Neurol Scand 2002;105:115–9.

[45] Jayakumar PN, Taly AB, Bhavani UR, et al. Prognosis in solitary
intraventricular haemorrhage. Clinical and computed tomographic
observations. Acta Neurol Scand 1989;80:1–5.

[46] Hannawi Y, Hannawi B, Rao CP, et al. Stroke-associated pneumonia:
major advances and obstacles. Cerebrovasc Dis 2013;35:430–43.

http://www.who.int/whr/2013/report/en/
http://www.who.int/whr/2013/report/en/
http://www.euro.who.int/en/publications/abstracts/evaluation-in-health-promotion-principles-and-perspectives
http://www.euro.who.int/en/publications/abstracts/evaluation-in-health-promotion-principles-and-perspectives
http://www.euro.who.int/en/publications/abstracts/evaluation-in-health-promotion-principles-and-perspectives
http://www.euro.who.int/en/health-topics/environment-and-health/urban-health/activities/healthy-cities
http://www.euro.who.int/en/health-topics/environment-and-health/urban-health/activities/healthy-cities
http://www.euro.who.int/en/health-topics/environment-and-health/urban-health/activities/healthy-cities
http://www.md-journal.com

	A retrospective clinical study of 98 adult idiopathic primary intraventricular hemorrhage cases
	Outline placeholder
	2 Materials and methods
	3 Results
	3.2 Surgery versus observation
	3.3 Outcomes and complications

	4 Discussion

	References


