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ABSTRACT
Objectives: to define the risk of hemorrhage from brain tumors in patients with and without anticoagulant therapy and the best management 
of the hemorrhage.

Methods: A series of 335 patients operated on for brain tumors was reviewed. Two groups of patients with (group 1) and without (group 2) 
anticoagulant therapy were considered. The incidence of symptomatic tumor hemorrhage was studied in both groups. In the overall group of 
patients with hemorrhage, tumor histology, location of the bleeding, management and outcome were investigated. 

Results: The incidence of symptomatic hemorrhage in the overall series was 2.4% (8 cases in 335). Four over 92 patients (4.3%) experienced 
symptomatic hemorrhage during anticoagulant or antiaggregant treatment versus 4 in 243 (1.6%) with no therapy. The difference was not 
significant. The incidence of hemorrhage in the various histological groups ranges from 0% to 5%, with no significant difference (p= 0.1366). 
The site of hemorrhage was intratumoral in 2 cases, intracerebral in 3, subdural in 2 and both intratumoral and subarachnoid in 1. Seven 
patients underwent one stage surgery and one patient a two-stage operation. Seven survived after surgery, with neurological deficits in 2 
cases, and one died postoperatively for severe bleeding.

Conclusion: The treatment with anticoagulant and antiaggregant drugs does not significantly increase the risk of intracranial hemorrhage in 
patients with primary and metastatic brain tumors. Although urgent surgery is indicated in the majority of the cases, improving coagulation 
before tumor resection may be advisable in some cases.

Introduction 
Hemorrhage in the context of primary or metastatic brain 

tumors is not infrequent over the course of the disease, ranging 
from 1% to 14.6% [1-4]. The incidence is rather variable according 
to various factors, such as incidental or symptomatic occurrence of 
the bleeding, tumor histology and management procedures (surgery 
versus adjuvant treatments).

Many patients with brain tumors receive antiaggregant or 
anticoagulant therapies for previous vascular cerebral or cardiac 
diseases or as prophylaxis for venous thromboembolism, a frequent 

circumstance in patients with brain tumors [5-7]. Although this 
therapy is very useful to prevent embolism, it can predispose to 
bleeding complications and tumor hemorrhage.

This study reports a single center experience of hemorrhage from 
brain tumors in patients with and without anticoagulant therapy. Its 
aim is to discuss the risk of hemorrhage during antiaggregant and 
anticoagulant therapy and the best management of this complication.

Materials and Methods
A surgical series of 335 consecutive patients with intracranial 

tumors operated on and histologically characterized in our 
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neurosurgical clinic from 2009 to 2015 were retrospectively reviewed. 
Only adult patients aged ≥ 18 years with complete clinical, radiological 
and management data were included. 

In the series we have separately considered two groups. Group 
1 includes patients undergoing antiaggregant and/or anticoagulant 
therapy at the moment of the tumor diagnosis and treatment; group 
2 includes patients with no therapy. In both groups the tumor 
histology and the incidence of symptomatic tumor hemorrhage were 
considered. For the evaluation of the hemorrhage only symptomatic 
cases were considered; cases with minor bleeding with only evidence 
at imaging studies or at surgical exploration were excluded. The 
incidence of symptomatic hemorrhage was investigated in both 
groups 1 and 2 and according to the tumor histology. 

In the overall group of patients with symptomatic hemorrhage, the 
analysed factors included patient age and sex, tumor histology, type 
of anticoagulant and antiaggregant therapy, site of the hemorrhage, 
surgical treatment and outcome.

The data were analyzed by the Fisher exact test. A p value ≤ 0.05 
was considered statistically significant. All tests were two sides and 
carried out with GraphPad Prism 5 software (GraphPad Software, La 
Jolla, CA, USA).

Results
General epidemiological data 

In the overall surgical series, 92 patients (27.5%) (group 1) 
received antiaggregant or anticoagulant therapy and 243 (72.5%) 
did not receive it. In group 1, 40 patients (43.5%) were treated by 
antiaggregant drugs, 19 (20.5%) by oral anticoagulants and 33 
(36%) by heparin. Duration of the treatment before the diagnosis of 
intracranial tumor ranged from 3 months to 5.2 years (average 2.7 
years).

The distribution of the histological tumor types in the overall series 
of patients is summarized in Table 1. Among them, meningiomas 
(37%), high grade gliomas (23%) and brain metastases (20%) were 
the more frequent tumor types.

The overall incidence of symptomatic hemorrhage correlated to 
the brain tumor was 2.4% (8 in 335 patients). When comparing the 
two groups,the rate of tumor bleeding was 4/92 patients (4.3%) in 

group 1 with therapy and 4/243 (1.6%) in group 2 with no therapy, 
with no significant difference (p = 0,222).

The incidence of tumor hemorrhage in the various histological 
groups ranges from 0% to 5%, with no significant difference (p = 
0.1366) (Table 1).

Data of patients with tumor hemorrhage 

The eight patients with tumor hemorrhage (Table 2) were 5 men 
and 3 women, with an age ranging from 48 to 75 years (average 64 y). 
The tumor type was meningioma in 3 cases, high grade glioma in 2, 
metastatic melanoma in 2 and acoustic schwannoma in one.

Among the 8 patients with hemorrhage, two received therapy 
with oral anticoagulants (warfarin), one with aspirin and one with 
heparin, whereas 4 did not receive therapy.

The site of tumor bleeding was within the brain parenchyma 
surrounding the tumor in 3 patients, within the tumor mass in 2, 
subdural in two and both intratumoral and subarachnoid in one.

Seven patients underwent one stage operation allowing both the 
evacuation of the bleeding and the tumor resection. In a patient with 
right parietal meningioma and frontal subdural hematoma occurring 
during oral anticoagulant therapy (Figure 1), urgent hematoma 
evacuation was performed; the tumor was then removed one week 
later after restoring blood coagulation. 

The outcome was as follows. Seven out of the 8 patients survived 
after surgery. Among them 5 did not experience neurological deficits; 
one with left cystic acoustic schwannoma and intratumoral and 
subarachnoid bleeding had residual left facial paresis, and another 
one with intratumoral hemorrhage from right parietal glioblastoma 
had postoperative left hemiparesis. One patient with large sudden 
hemorrhage due to a left temporal metastatic melanoma died five 
days postoperatively in spite of the urgent surgical procedure. 

Discussion 
Intracranial hemorrhage is a well known complication in 

patients with intracranial tumors during anticoagulant treatment. Its 
incidence is rather variable, from 1.9% [8] to 23% [4] (Table 3). In the 
study of Yust-Katzetal [9] the overall rate of intracranial hemorrhage 
in the setting of the anticoagulation was 5.2%. Discrepancy of the data 
is due to several factors, including definition of hemorrhage, different 
imaging studies, type of anticoagulant drug, length of monitoring.

Bleeding may occur in intratumoral, intracerebral, subarachnoid 
and subdural locations. Besides, the spectrum of hemorrhage ranges 
from small clots found in imaging studies to large hemorrhages with 
significant mass effect. Thus, the true incidence of symptomatic 
hemorrhage in patients with intracranial tumors is difficult to be 
exactly defined. 

Most published studies include review articles, case reports, small 
series of cases or series of patients with anticoagulant drugs and no 
control group without therapy [10]. We have reviewed 9 published 
articles that include the group of patients with anticoagulation and 
the control arm with no therapy (Table 3) [4,8,11-17].

Among the 9 reviewed studies, 5 include gliomas [8,11,14,16,17], 
3 brain metastases [4,13,15] and one both primary and metastatic 
tumors [12]. The anticoagulation was obtained by warfarin [8,11], 

Table 1: Incidence of hemorrhage according to the tumor type (335 
patients).

Tumor type N.cases(%) Cases with 
symptomatic

Tumor 
hemorrhage

% Statistical 
significance

High-grade glioma 76 (23%) 2 2,6% p >0.99

Low-grade glioma 37(11%) - 0% p =0.6
Meningioma 124 (37%) 3 2,4% p>0.99

Metastasis 67 (20%) 2 3% p = 0.66

Schwannoma 19(5.5%) 1 5% p= 0.37

Hemangioblastoma 7(2%) - 0% p> 0.99

Ependymoma 5(1.5%) - 0% p>0.99

Total 335 8 2,4% p = 0.1366
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Table 2: Data of patients with intracranial tumors and hemorrhage. 

Cases Age/Sex Tumor Anticoagulant/
antiplatelet drug

Site of the 
hemorrhage Surgical treatment Outcome

1 58 M right frontal anaplastic 
oligodendroglioma warfarin intracerebral one stage 22 mo. survival

2 69 M left convexity meningioma (WHO II) ASA subdural one stage cured

3 66 M left cystic acoustic schwannoma clexane 6000 UI intratumoral + 
subarachnoid one stage

cured
(post-operative left 

facial paresis)

4 62 M right convexity meningioma (WHO II) warfarin subdural two stage 
(hematoma-tumor) cured

5 75 F right parietal  glioblastoma none intratumoral one stage left hemiparesis
14 mo. survival

6 68 F left temporal metastatic melanoma none intracerebral one stage dead 5 days 
postoperatively

7 48 F left petrous bone meningioma none intracerebellar one stage cured

8 63 M left parietal metastatic melanoma none intratumoral one stage 3 mo. survival

Table 3: Data of 9 reported studies of symptomatic brain tumor hemorrhage during anti-coagulant treatment. 

Authors/year Tumor type Patients with 
anticoagulation %of hemorrhage Patients without 

anticoagulation
% of 

hemorrhage
Statistical 

significance

Ruff and Posner 1983 [8] glioma 103 (warfarin) 1.9% 264 2.2% n.s.

Choucair et al. 1987 [11] glioma 22 (warfarin) 0% 14 0% n.s.

Olin et al. 1987 [12]
primary and 

metastatic brain 
tumors

25 (heparin) 4% 24 0% n.s.

Schiff and De Angelis 1994 [13] brain metastases 42 (warfarin and 
heparin) 7% 10 0% n.r .

Pan et al 2009 [14] glioblastoma 25 (warfarin and 
heparin) 8% 121 0.8% n.r.

Alvarado et al 2012 [15] metastatic 
melanoma

53 (warfarin and 
heparin) 4% 21 0% n.s.

Norden et al 2012 [16] glioma

64 (bevacizumab+ 
warfarin (13) 

orheparin (51))

20% 218 (bevacizumab) 1% p=0.02

Donato et al 2015 [4] brain metastases 104(heparin) 21% (at 1 y) 189 19% (at 1 y) n.s.

Khoury et al 2015 [17] glioblastoma 97 (warfarin and 
heparin) 15.5% 76 2.6% p = 0.05

Present study various brain 
tumors

92 (warfarin,
heparin,

antiplatelets)
4.3% 243 1.6% n.s.

n.s.= not significant
n.r. = not reported

heparin [4,12] or both [13-17]. The incidence of hemorrhage in the 
group of patients with anticoagulation ranged from 0% to 23%. The 
difference of hemorrhage rate in the two groups was statistically 
significant only in two studies [16,17]. In our series including tumors 

of different histology, both intracerebral and extracerebral, the 
difference was not significant (4.3% vs 1.6%) (p = 0,222). 

The risk of hemorrhage during anticoagulant therapy seems to 
be different according to the tumor histology. Studies including only 
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brain metastases [4,13,15] report a rate of hemorrhage between 4% 
and 21%; in all three studies no significant difference of incidence 
of hemorrhage between anticoagulation and not anticoagulation 
groups was evidenced. However, patients with brain metastases from 
melanoma and renal cell carcinoma have significantly higher risk of 
hemorrhage during anticoagulant therapy than those harbouring 
metastases from other primary malignant sites [4,18]. Besides, in a 
large series, the risk of hemorrhage is not modified by the presence 
of hypertension, the dose of heparin, the association of aspirin and 
antiangiogenic agent [4].

Studies including only brain gliomas [8,9,11,14,16,17,19] report a 
hemorrhage rate between 0 and 20%. The risk of tumor hemorrhage 
is significantly higher. Infact, the only two studies reporting 
statistically significant difference between anticoagulation and not 
anticoagulation groups concern only patients with gliomas [16,17]. 
There is also evidence that the association of bevacizumab [20,21] 
and VEGF [17] with the anticoagulation does not increase the risk of 
developing intracranial hemorrhage.

Thus, malignant gliomas and metastatic melanoma and renal cell 
carcinoma should be considered at higher risk of hemorrhage during 
anticoagulant therapy.

In our and other studies the risk of hemorrhage is not different 
during anticoagulant therapy with heparin versus warfarin [17].

Figure 1: Case 4a. CT scanand b. MRI, post contrast axial T1 sequence,of a 66 y.o.male patient with acute onset of left hemiparesis during 
anticoagulant therapy with Warfarin: right parietal meningioma with acute frontotemporal subdural bleeding ; c - d. MRI, axial and coronal 
T1postcontrast sequences seven days after urgent evacuation of the hematoma and withdrawn of the Warfarin:significant decrease of the mass 
effect due to the hematoma; e. MRI, axial postcontrast sequence after the meningioma resection.

The best management of intracranial hemorrhage from brain 
tumors during anticoagulant treatments is not well defined and no 
guidelines exist [18,22,23]. It mainly depends on the bleeding entity 
and location, the neurological symptoms and signs and the size and 
type of the tumor. The management decisions must balance the need 
for surgical decompression and tumor resection and the opportunity 
of partially restoring the coagulation before resecting the more 
vascular tumors.

In cases with no or slight symptoms and no significant mass 
effect, surgery may be delayed for a short time up to improvement 
of coagulation is obtained; if hemorrhage is the first manifestation of 
a previously unknown tumor, the radiological diagnosis may also be 
completed. If the bleeding is conspicuous and results in severe clinical 
onset (stupor, coma, neurological deficit) and significant mass effect, 
urgent surgery is necessary. In most cases, mainly with significant 
intratumoral or intracerebral bleeding, one stage operation may allow 
to remove both the hematoma and the tumor. However, the resection 
of large, highly vascularized tumors may be at risk in patients under 
anticoagulant therapy. In selected patients with significant subdural 
hematoma and vascularized tumors the blood collection may be 
evacuated in urgency and the tumor resected after improving the 
coagulation (Figure 1).

\
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Conclusion
The treatment with anticoagulants does not significantly increase 

the risk of intracranial hemorrhage in patients with primary brain 
tumors or brain metastases. The urgent surgery is more often 
indicated; however, improving the coagulation before resecting more 
vascularized tumors may be advisable in selected cases.

Limitations of the study 
This study is retrospective. Although the overall number of 

patients included in the analysis is relatively high, the number of 
cases with hemorrhage is low (2.4%). This is first due to the inclusion 
of only symptomatic cases; besides, our neurosurgical unit mainly 
admits patients with intracranial tumors not in emergency, likely 
resulting in a lower number of cases with associated hemorrhage. 
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