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ABSTRACT 

AIm: Intracerebral haematoma and brain ischaemia are rare life-threatening complications of cardiovascular surgery. The aim of this study is to 
present the experience with the neurosurgical treatment of patients with cerebrovascular complications of heart surgery. 

MaterIal and Methods: Patients with brain ischaemia or intracerebral haematoma in the acute phase after heart surgery or invasive 
intervention operated on between 2002 and 2011 were reviewed. There were 3 patients with middle cerebral artery infarction requiring 
decompressive craniectomy (2 males, 1 female; mean age 54.3 years) and 5 patients with intracerebral haematoma (3 males, 2 females; mean 
age 55 years). The type of surgery for intracerebral haematoma was selected individually preferring minimally invasive techniques: stereotactic 
aspiration (2 patients), neuroendoscopy (1 patient), stereotactic craniotomy (1 patient) or classical craniotomy (1 patient).     

Results: The results of decompressive craniectomy were unsatisfactory: GOS 1, 3 and 4 in 1 patient each. The results of surgery for intracerebral 
haematoma were GOS 5 in 1 patient, GOS 4 in 2 patients, and lethal in 2 patients.     

ConclusIon: Minimally invasive neurosurgery techniques appear to be beneficial for selected patients with intracerebral haematoma after 
heart surgeries even when considering the limited number of patients. Decompressive craniectomy should be considered strictly individually.       

Keywords: Brain ischaemia, Cardiovascular surgery, Decompressive craniectomy, Intracerebral haematoma, Stereotaxy 

ÖZ 

AMAÇ: İntraserebral hematom ve beyin iskemisi kardiyovasküler cerrahinin hayatı tehdit eden nadir komplikasyonlarıdır. Bu çalışmanın amacı, 
kalp ameliyatı geçiren ve serebrovasküler komplikasyonları olan hastalarda nöroşirürjikal açıdan tedavi deneyimlerimizi sunmaktır. 

YÖNTEM ve GEREÇLER: Kalp ameliyatı ya da invaziv müdahale sonrası akut fazda beyin iskemisi veya intraserebral hematom bulunan ve 
2002 ve 2011 yılları arasında ameliyat olan hastalar gözden geçirildi. Dekompresif kraniyektomi gerektiren orta serebral arter enfarktüsü 
olan 3 hasta (2 erkek, 1 kadın; yaş ortalaması 54,3 yıl) ve intraserebral hematom olan 5 hasta (3 erkek, 2 kadın; yaş ortalaması 55 yıl) vardı. 
İntraserebral hematom için cerrahi yaklaşımda minimal invaziv teknikler tercih edildi ve bireysel olarak seçildi: stereotaktik aspirasyon (2 hasta), 
nöroendoskopi (1 hasta), stereotaktik kranyotomi (1 hasta) veya klasik kranyotomi (1 hasta).

BULGULAR: Dekompresif kraniyektominin sonuçları tatminkar değildi. Her bir hastada GOS 1, 3 ve 4 olarak izlendi. İntraserebral hematom için 
cerrahi tedavinin sonuçları; 1 hastada GOS 5, 2 hastada GOS 4, ve 2 hastada ise öldürücüydü.  

SONUÇ: Hasta sayısının sınırlı olması dikkate alındığında bile minimal invaziv nöroşirürji teknikleri, kalp ameliyatları sonrası intraserebral 
hematom gelişen seçilmiş hastalarda yararlı gibi görünmektedir. Dekompresif kraniyektomi kesinlikle hastanın durumuna göre dikkate 
alınmalıdır.       

ANAHTAR SÖZCÜKLER: Beyin iskemisi, Kardiyovasküler cerrahi, Dekompresif kraniyektomi, İntraserebral hematom, Stereotaksi

abbrevıatıons: GCS: Glasgow coma scale , GOS: Glasgow outcome scale , TIA:  transient ischemic attack
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Neurosurgical Treatment of Cerebrovascular 
Complications of Heart Surgeries and Interventions 
Kalp Ameliyatları ve Girişimlerinin Serebrovasküler 
Komplikasyonlarının Nöroşirürjikal Tedavisi

Introduction

Although rare, brain ischemia and intracerebral haematoma 
are life-threatening complications of heart and large vessel 
surgery. The incidence of cerebrovascular complications 
of heart surgeries as reported in the literature varies. A 

retrospective study by Korn-Lubetzki et al. analysed 5275 
patients after heart and major vessel surgeries. The authors 
found 78 ischemic strokes, more frequently after complex 
heart surgeries (1.47%). Surprisingly, there was no case of 
intracerebral haematoma (18). The authors’ conclusions 
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about the absence of intracranial haemorrhage complicating 
heart surgery are not supported by other authors. Yuan and 
Guo analysed studies of intracranial haemorrhages after 
open-heart surgeries published between 1996 and 2000 (35 
papers). Their review reports 179 patients with 182 intracranial 
haematomas (34).

From a general neurosurgical point of view, haematoma 
evacuation should be considered in patients with expansive 
intracerebral haematomas without irreversible brain tissue 
damage. Surgical decompression is needed in patients with 
expansive middle cerebral artery infarction or cerebellar 
ischaemia with brainstem compression.

In patients with intracerebral haematoma or expansive 
ischaemic lesion after heart and large vessel surgery, other 
factors that influence surgical decision-making should be 
considered, particularly anticoagulation or antiaggregation 
treatment, changes in the haemocoagulation system after 
extracorporeal circulation or hypothermia, circulatory insta-
bility, and immunosuppression after heart transplantation. All 
these factors, only rarely found in the general neurosurgery 
population, make the surgery and postoperative course more 
demanding and complicated.

The aim of this study is to present our experiences with the 
neurosurgical treatment of patients with cerebrovascular 
complications after heart surgeries or invasive cardiosurgical 
interventions, and to describe the surgical attitude to 
these exceptional and complicated patients and treatment 
outcomes.

Methods

Patients with intracerebral haematoma or brain ischaemia 
(middle cerebral artery malignant infarction) in the acute 
phase (<14 days) after heart surgery or invasive cardiosurgical 
intervention requiring neurosurgical treatment operated 
on between 2002 and 2011 were retrospectively identified 
from surgical reports. Radiological images and hospital 
and outpatient records were reviewed. The study included 
8 patients (Tables I, II) from approximately 11000 heart and 
large vessels surgeries performed during the same time 
period. In another 12 patients with intracerebral haematoma 
or brain ischaemia in the acute phase (<14 days) after heart 
surgery, no surgical treatment was indicated because of 
either grave clinical status or good patient condition with 
small haematoma or not expansive ischemic lesion. 

The principles of anticoagulation and antiaggregation 
therapy as currently used in the Department of Cardiovascular 
and Transplantation Surgery after different types of 
heart surgeries are presented in Table III. In complicated 
patients (multiple organ failure, extracorporeal elimination, 
intermittent hemodialysis, prolonged artificial respiration, 
sepsis) a continuous infusion of unfractionated heparin 5000-
20000 units/daily is administered until stabilization. 

Cerebral Ischaemia after Heart Surgery 

Decompressive craniectomy was performed in 3 patients 

(2 males, 1 female; ages 22-77 years, mean age 54.3 years) 
with expansive stroke affecting the middle cerebral 
artery terrritory. Two patients with brain ischaemia had 
aortocoronary bypass surgery (in 1 patient with left internal 
carotid artery endarterectomy contralateral to the side of 
the stroke) and the remaining patient was re-operated for 
pulmonary artery stenosis and atrial septum defect. Of the 
3 patients with ischaemic stroke, 2 deteriorated immediately 
after heart surgery and in 1 the time between heart surgery 
and neurological worsening was 24 hours. The time interval 
between the onset of neurological symptoms and craniectomy 
was 24, 24, and 48 hours. One patient with ischemic stroke 
was operated on while in a coma, and 2 patients were drowsy 
with focal deficit (GCS 9 and 10).

In all patients with middle cerebral artery ischaemic stroke, 
a large decompressive craniectomy on the side of the stroke 
with dural opening was performed. The final outcome was 
evaluated using Glasgow Outcome Scale (GOS) and Rankin 
scale. 

Intracranial Haematoma after Heart Surgery 

Five patients were operated on for intracerebral haematoma 
(3 males, 2 females; ages 38-73 years, mean age 55 years): 2 
basal ganglionic, 1 temporoparietal, 1 parietooccipital, and 1 
frontal haematoma with cerebellar abscess. Two patients with 
intracerebral haematoma underwent heart transplantation 
and 2 patients cardiac valve surgery, in one case this was an 
emergency surgery for infectious endocarditis affecting the 
mitral and aortic valves. In 1 patient, the cause of intracerebral 
haematoma was local thrombolysis for prosthetic mitral valve 
(10 months after surgery).

The onset of clinical symptoms of intracerebral haematoma 
was immediate after primary heart surgery in 2 patients; in 
the remaining 3 patients, the time between surgery and 
clinical symptoms was 4, 10, and 10 days. Two patients with 
brain haemorrhage had surgery while in a coma. In the other 
patients, presurgical Glasgow Coma Scale (GCS) score was 10, 
10, and 12 with severe limb paresis or speech disturbance. Two 
patients were operated on immediately after the diagnosis of 
intracerebral bleeding. The remaining 3 patients underwent 
surgery after necessary preparations: the same day, 24 hours, 
and 72 hours postoperatively. Haematoma volume V was 
calculated using the standard formula V = (AxBxC)/2, where 
A is anteroposterior, B mediolateral, and C superoinferior 
haematoma diameter. 

Anticoagulation therapy with warfarin was administered at 
the time of haematoma occurrence (10 days after surgery) in 
1 patient. Warfarin treatment was stopped prior to surgery, 
and surgical treatment was postponed until normalization 
of haematological parameters with substitution because of 
the patient’s stable clinical status (72 hours after haematoma 
onset). A low molecular-weight heparin treatment was started 
in the evening after surgery. 

In the patient with intracerebral bleeding after thrombolysis 
for artificial valve thrombosis, surgery was postponed for 24 
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causing blockage of the left lateral ventricle, neuroendoscopic 
surgery (haematoma aspiration, septostomy, and temporary 
external ventricular drainage) was performed. In 1 patient 
multiple abscesses caused by infectious endocarditis affecting 
the mitral and aortic valves with systemic manifestation 
were suspected (frontal and cerebellar causing obstructive 
hydrocephalus). However, clotted haematoma was the 
surprising finding during the puncture of the suspected 
frontal abscess. Craniotomy evacuation of frontal haematoma, 
cerebellar abscess evacuation, and external ventricular 
drainage was performed. The final outcome was evaluated 
using Glasgow Outcome Scale (GOS) and Rankin scale.

Results

Cerebral Ischaemia after Heart Surgery 

The results of decompressive craniectomy for expansive 
middle cerebral artery infarction were severe disability (GOS 
3, Rankin 5) in one patient and death in one patient (recurring 

hours until stabilization of haemocoagulation. Haematoma 
progression and clinical worsening of the patient occurred 
during this time. 

In the remaining 3 patients, there was no need for specific 
measures except for the temporary interruption of heparin 
treatment, which was restarted after postoperative CT. 
In patients with brain ischaemia, the ongoing heparin 
medication was not interrupted and antiaggregation therapy 
was initiated on an individual basis. 

The surgical approach was individually tailored for each patient 
with intracerebral haematoma. Stereotactic haematoma 
aspiration was considered as a primary treatment and was 
sufficient in 2 patients. In 1 patient stereotactic aspiration 
of temporoparietal haematoma had to be abandoned due 
to the hard consistency of the clotted haematoma; the 
trephination was widened to a small temporal osteoclastic 
craniotomy permitting haematoma removal. In 1 patient with 
parietooccipital haematoma penetrating intraventricularly 

Table III:  General Principles of Antiaggregation / Anticoagulation Treatment after Heart Surgery

Type of surgery Day of surgery First day of surgery
(without bleeding problems) Further course

Ischaemic heart 
disease - bypass 
surgery

Coagulopathy correction 
(clotting time, aPTT, platelets), 
bedside thromboelastography 
in bleeding problems

Acetylosalicylic acid 100 mg/ 
daily, unfractionated heparin 
5000 - 10000 IU daily continual 
infusions, bedside monitoring 
of aPTT or ACT

Oral acetylosalicylic acid 100 
mg/day + low molecular weight 
heparin (LMWH) in prophylactic 
dose - max. 4000 - 6000 IU 
(patients weight, anti Xa) until 
patient fully mobile

Mechanical heart 
valve prosthesis

Coagulopathy correction 
(clotting time, aPTT, platelets), 
bedside thromboelastography 
in bleeding problems

Unfractionated heparin 5000 
- 20000 IU daily, continuous 
infusions via central venous 
catheter; bedside monitoring of 
aPTT or ACT

Warfarin, target INR 2.5 - 3.0. 
LMWH (8000 - 20000 IU anti 
Xa until the effect of warfarin 
therapy)

Biological heart valve 
prosthesis (patient < 
70 years)

Coagulopathy correction 
(clotting time, aPTT, platelets), 
bedside thromboelastography 
in bleeding problems

Unfractionated heparin 5000 
- 20000 IU daily continuous 
infusions via central venous 
catheter; bedside monitoring of 
aPTT or ACT

Warfarin, target INR 2.5 - 3.0. 
LMWH (8000 - 20000 IU anti 
Xa until the effect of warfarin 
therapy); after three months 
of warfarin antiaggregation 
(usually ASA 200mg) lifetime

Biological heart valve 
prosthesis (patient > 
70 years)

Coagulopathy correction 
(clotting time, aPTT, platelets), 
bedside thromboelastography 
in bleeding problems

Unfractionated heparin 5000 
- 20000 IU daily continuous 
infusions via central venous 
catheter; bedside monitoring 
of aPTT or ACT; oral 
antiaggregation - ASA 200 mg 
daily.

LMWH 6000 - 10000 IU anti 
Xa until patient fully mobile; 
antiaggregation life time 
treatment (mainly ASA 200mg)

Heart transplantation 

Coagulopathy correction 
(clotting time, aPTT, platelets), 
bedside thromboelastography 
in bleeding problems

Unfractionated heparin 5000 
- 20000 IU daily continuous 
infusions via central venous 
catheter; bedside monitoring of 
aPTT or ACT

LMWH 6000 - 8000 IU until 
fully mobile. Antiaggregation 
therapy - several weeks 
after surgery - reduction 
of corticosteroids - cave 
gastrointestinal bleeding
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The outcome of 2 patients over 60 years of age after decom-
pressive craniectomy for middle cerebral artery ischaemia 
was unsatisfactory. This is confirmed by a retrospective analy-
sis of studies on decompressive craniectomy for malignant 
middle cerebral artery infarction showing that mortality rates 
and functional outcomes were significantly worse in patients 
over 60 (3). Our attitude to surgery in these patients was de-
termined by the in-hospital postsurgical origin onset of the 
stroke and the surprisingly good biological status of the male 
patient. 

The outcome was satisfactory in the young female despite 
medical complications, grave neurological status, and 
extensive brain infarction. 

Although the interval between the onset of neurological 
symptoms and decompressive craniectomy was less than 
48 hours in all cases, earlier indications for decompressive 
craniectomy should be considered in patients with clinical 
symptoms and radiological findings suggesting extensive 
brain infarction after heart surgery. Although there were no 
cases of cerebellar ischaemia after heart surgery requiring 
surgical decompression in our group, surgical decompression 
would be undoubtedly indicated in patients after heart 
surgery with cerebellar ischaemia causing brainstem 
compression and obstructive hydrocephalus.

Intracranial Haematoma after Heart Surgery 

In the large retrospective analysis of studies of intracranial 
haemorrhages after open heart surgeries performed by 
Yuan and Guo intracerebral haemorrhage was the most 
frequent (41.21%), followed by subdural (22.53%) and 
epidural haematomas (12.64%). In patients with intracerebral 
haematomas, the frontal region was the most frequently 
affected (23.34%) and the incidence of parietal, occipital, 
and temporoparietal haematomas was equal (12.99%). 
No infratentorial haematomas were identified. Surgical 
evacuation was performed in 37.36% of patients, 14.84% of 
patients died untreated, 16.48% were treated conservatively, 
and in the remaining patients the treatment method was 
unknown. The overall treatment prognosis was poor: 56.59% 
of the patients died (34). 

Epidural haematoma after heart surgery is a rare but serious 
complication (2,15). The explanation is difficult but the cause 
may be unrecognised and unreported mild head injury before 
surgery exacerbated during heparin therapy. 

Subdural haematoma after cardiac surgery can be attributed 
to several factors with the first being heparin administration 
with injury to the bridging veins. Especially in children, even 
head movements (intraoperative head turning) may elicit 
subdural bleeding (19,34). Subdural bleeding may be also 
caused by changes in brain tissue volume, caused by fluid 
depletion leading to brain shrinkage and the possibility of 
bleeding into the widened subdural space, potentiated by 
anticoagulation treatment (17,19,26). Subdural haematomas 
after heart surgery were also reported in adult patients 
(Kasahara et al. reported 2 cases) (17). 

heart arrhythmias, coagulopathy, respiratory infection, and 
multiple organ failure). In a 22-year-old female with expansive 
right hemispheric ischemic stroke with clinical manifestation 
immediately after heart surgery, the final outcome was 
moderate disability (GOS 4, Rankin 1). Although with 
moderate to severe hemiparesis, she was able to continue her 
university studies.

Intracranial Haematoma after Heart Surgery 

In the group of patients with intracerebral haematoma, 
the 2 patients operated on while in a comatose status 
(basal ganglionic haematoma immediately after heart 
transplantation and frontal haematoma with cerebellar 
abscess after emergency surgery for infectious endocarditis 
with systemic manifestation) died. 2 patients regained 
functional independence with final outcome of GOS 4 
(Rankin 1 and 2). The remaining patient was discharged 
without neurological deficit (temporoparietal haematoma 
after endovascular thrombolysis for valvular prosthesis 
thrombosis).

Discussion

Cerebral Ischaemia after Heart Surgery 

Neurological complications are the second most significant 
cause of death after cardiac surgery (low cardiac output syn-
drome being the first). Hogue et al. examined the data from 
the Society of Thoracic Surgery/National Cardiac Surgery Da-
tabase from 1996 and 1997 (416,347 patients) to determine 
the frequency of a new neurological event (stroke, TIA, or 
coma) after heart surgery. The incidence of such events was 
higher for females (3.8%) than males (2.4%), as was the mor-
tality rate from these complications (females 32%; males 28%), 
even when adjusted for other risk factors (e.g., age, hyperten-
sion, and diabetes). The authors did not discuss the nature of 
the perioperative stroke (ischaemic or haemorrhagic) and did 
not mention the need for neurosurgical treatment (14).

Although rare (1.47%), ischaemic stroke is a serious cause of 
morbidity and mortality after cardiac surgery (18). The causes 
of acute cardioembolic stroke after open heart surgery were 
evaluated by Maruyama et al. in a group of patients operated 
on early after cardioembolic stroke. From their group of 
14 patients, 5 had vegetations in infective endocarditis 
(including prosthetic valve endocarditis) as embolic sources, 
8 had intracardiac thrombi, and 1 had atrial myxoma. In 4 
patients, the infarction was caused by large vessel occlusion, 
and in the remaining 10 patients there were cortical branch or 
perforating vessel occlusions (20). 

Apart from cardioembolic stroke, infectious endocarditis may 
be a cause of intracerebral haematoma, with 1 case treated in 
our group. Infectious endocarditis may also be complicated 
by infectious aneurysms affecting the intracranial vessels 
(27). Cardiac myxoma association (even after complete tumor 
removal) with ischaemic strokes is described, but was not 
found in our group (16,32). 
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This is of particular importance in patients after heart surgery. 

According to the study by Broderick, intracerebral haematoma 
volume >60 cm3 and a GCS 8 or less predicted a 30-day 
mortality rate of 91%. Haematoma volume <30 cm3 and GCS 
9 or more predicted a 30-day mortality of 19% (4).

Haematoma volume was equal to or greater than 60 cm3 in 3 
patients. The outcome was lethal in 1 comatose patient with 
basal ganglionic haematoma after heart transplantation. In 
the remaining 2 patients undergoing surgery for large lobar 
haematomas (temporoparietal and parietooccipital with 
haemocephalus) the final outcomes were GOS 5 and 4. 

The final outcome was GOS 4 in the patient with a 35 ml 
haematoma affecting the basal ganglia, with improvement 
of severe hemiparesis, permitting the patient to walk with a 
cane. In 1 patient with suspected multiple brain abscesses, 
the volume of the frontal haematoma was 15 ml. 

Haematoma size progression also predicts increased 
mortality and poor outcome. An absolute increase of 
haematoma volume has a higher predictive value than 
relative increases (9). In our group it was possible to study 
haematoma dynamics in 4 patients. In 2 patients, the first CT 
was performed after complication onset and the second as a 
planning scan for stereotactic surgery. In another 2 patients, 3 
CT scans were performed before surgery: the first diagnostic 
CT, the second a follow up scan, and the third a planning scan 
for stereotactic surgery. Haematoma progression was noted 
in 3 patients, with a good outcome for 1, satisfactory for 1, and 
a lethal outcome for 1 patient. 

Early neurological deterioration 48 hours after bleeding onset 
caused by either haematoma enlargement, hydrocephalus, or 
brain oedema is associated with a poor prognosis (23). Clinical 
deterioration after haematoma diagnosis was observed in 3 
patients, with 1 lethal outcome, 1 with GOS 5, and 1 with GOS 
4. The patient with lethal outcome deteriorated into a coma 
from an initial GCS 10. 

Intracerebral haemorrhage is associated with high mortality 
in patients on anticoagulation treatment (52% - 73%) and 
the proportion of expanding haematoma at 72 hours is 
also higher in patients with anticoagulation (56% versus 
26%) (7,30,31,33). The evidence regarding the prognosis 
with antiplatelets after intracerebral haemorrhage is less 
convincing. There are studies reporting worse haematoma 
prognosis or greater haematoma enlargement associated 
with antiplatelets (5,25), while other studies do not (11). 

The treatment measures used to normalize haemocoagulation 
include vitamin K (very slow response time), fresh frozen 
plasma (fluid overload, slow response), and prothrombin 
complex concentrates with narrow therapeutic windows 
(potentially inducing thrombosis) (21). There is a risk of 
creating a prothrombotic state during acute anticoagulation 
reversal, but the risk of haematoma progression outweighs 
this risk (11). The recombinant activated factor promotes 
haemostasis in patients with normal coagulation by acting 

Excessive loss of cerebrospinal fluid through lumbar drainage 
after thoracoabdominal aortic aneurysm surgery may cause 
brain tissue shrinkage, potentially resulting in subdural 
haematoma caused by stretching and tearing of the bridging 
veins. The incidence is 3.5% of patients after thoracoabdominal 
aortic aneurysm repair and the mortality is high at a rate of 
50% (8). No patient with subdural haematoma after heart or 
aortic surgery was found in our group. One factor may be 
the use of endovascular stent grafts, which reduce the need 
for open thoracolumbar aneurysm surgery requiring lumbar 
drainage for individual patients/year.

The clinical picture and time course of intracerebral 
haematoma after heart surgery varies. Some patients fail to 
awaken from anaesthesia; others present with deteriorating 
levels of consciousness, pupillary abnormalities, hemiparesis, 
speech problems, and focal seizures occurring within hours 
to days after surgery (15,34), although some symptoms may 
manifest as non-neurological symptoms, e.g ventricular 
dysrhythmia, low cardiac output syndrome, and lung oedema 
(15,19).

Yuan and Guo tried to identify the possible risk factors 
responsible for intracerebral bleeding after heart surgery (34). 
In contrast to another study (14), males were more frequently 
affected. Preexisting neurological problems (seizure, history 
of head trauma, previous intracerebral haematoma, cerebral 
malformations) were found in a small percentage of cases. 
Intracerebral haematomas after heart surgery affect infants 
more frequently than adult patients (soft, less myelinated 
infant brain, small left atrium in congenital heart disease with 
pulmonary hypertension, and subsequent poor drainage of 
the vena cava) (18).

Other factors responsible for intracranial bleeding after heart 
surgery are hypocoagulation (e.g. heparin administration), 
hyperosmotic perfusion with brain shrinkage, hyperglycemia, 
and lifelong anticoagulation therapy in patients with 
mechanical heart valves and prosthetic endocarditis. The 
incidence of intracerebral haemorrhages in patients requiring 
extracorporeal membrane oxygenators or ventricular assist 
devices is 37% and 13-14% respectively (10,13).

Surgeries for rheumatoid valve diseases and prosthetic 
valve endocarditis were the most likely to be complicated 
by intracranial bleeding. Aortocoronary bypass surgeries 
were complicated by intracranial bleeding only exceptionally 
(1,14). In our group, intracerebral haematoma requiring 
neurosurgical treatment was found in 2 patients after heart 
transplantation, in 2 cases after heart valve surgery, and in 1 
local thrombolysis.

The general prognostic factors in patients with intracerebral 
haematoma are haematoma location and volume, 
haematoma growth, level of consciousness and neurological 
findings, dynamics of clinical status (worse prognosis in 
deteriorating patients), age, and general clinical condition 
(24). Oral anticoagulation therapy and possibly antiplatelet 
therapy appear to be associated with worse outcome (30). 
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benefits. Presurgical plans should include proper surgical 
timing enabling adequate time for presurgical preparation, 
particularly anticoagulation therapy reversal, treatment 
of circulatory instability, and the need for vital function 
support. Minimally invasive neurosurgery techniques may be 
beneficial for this particular group of high-risk patients and 
should be considered as a treatment option.
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locally without activating systemic haemostasis (22) and may 
reduce the progression of haematoma early after stroke (6). 

The indication for surgery in patients with intracerebral hae-
matomas depends on the haematoma location. Haematoma 
evacuation should be performed in patients with cerebellar 
haemorrhages >3 cm in diameter who are deteriorating or 
have brainstem compression and/or hydrocephalus due to 
ventricular obstruction (24). There was no intracerebellar hae-
matoma in our group of patients. Only an exceptional case 
of cerebellar haematoma after coronary artery bypass was 
published (1).

For patients with supratentorial intracerebral haemorrhage, 
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