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Intracerebral hemorrhage is a rare and unanticipated complication after burr hole 
drainage of a chronic subdural hematoma and usually occurs on the same side as the 
hematoma. In the absence of bleeding diathesis, iatrogenic injury or hypertension, it 
is commonly attributed to sudden expansion of the compressed brain, following rapid 
and uncontrolled removal of the subdural hematoma. Other factors like differential 
expansion of the various intracranial contents, abrupt changes in hemispheric balance, 
precipitous increase in focal cerebral blood flow, and unforeseen increase in cerebral 
venous pressure consequent to faulty positioning may also contribute to the patho-
genesis of this complication.
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Introduction
Burr hole evacuation of a chronic subdural hematoma is 
one of the most common neurosurgical procedures usually 
performed by trainees. While usually uneventful, one of 
the feared complications is a fresh intracranial hemorrhage 
which can be commonly attributed to intraoperative injury 
to the brain, postoperative hypertension, undetected second-
ary pathology like arteriovenous malformation, aneurysm,  
cavernomas or neoplasm, and preexisting coagulopathy. It 
may occur, however, in the absence of any of these pathologies.

Case Report
A 72-year-old diabetic, nonhypertensive male presented with 
progressive walking difficulty and inability to hold urine 
for a duration of 1 week. On examination, he had left-sided  
hemiparesis. Computed tomography (CT) scan of brain showed 
a right-sided hypodense chronic subdural hematoma (CSDH) 

with mass effect and midline shift (►Fig.  1). Preoperative 
investigations including bleeding time, clotting time,  
prothrombin time, activated partial thromboplastin time and 
platelet counts were normal. There was no history of intake 
of anticoagulants or antiplatelet medications.

He underwent right frontal and parietal burr holes and 
drainage of the subdural hematoma under local anesthesia, 
but 4 hours postoperatively he became drowsy, was groaning,  
experienced localized pain and had decreased spontaneous 
movements of all four limbs. A repeat CT scan showed scat-
tered intracerebral hemorrhages in both cerebellar hemi-
spheres with left subependymal (abutting the frontal horn) 
and left occipital lobe bleed, right temporal hemorrhage as 
well as a small bleed in the right lateral ventricle and fourth 
ventricle (►Fig. 2). Bleeding parameters were again repeated 
and found to be normal. As none of the hemorrhages were  
causing significant mass effect or midline shift, the patient 
was treated conservatively and recovered with residual  
cerebellar signs.
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Discussion
The incidence of intracerebral hemorrhage (ICH) following 
evacuation of CSDH is reported to be 0.7 to 5%.1,2 It usually 
occurs on the same side as the CSDH3 but may rarely occur on 
the contralateral side or in the posterior fossa (cerebellum/ 
brain stem). The following theories have been postulated 
to explain the pathogenesis of ICH following evacuation  
of CSDH.

1. Vascular disturbances: Sudden escalation in blood flow 
due to rapid release of pressure during surgery might 
occur in the compressed hemisphere. This may result in 
bleed in an undetected contusion.3,4 Alternatively, cortical 
venous compression by the SDH may cause focal ischemia 
with dilatation of the proximal vascular bed, where capac-
ity for cerebral autoregulation is lost.2-4 Increased circula-
tion after the local pressure is relieved in such a setting 

can lead to ICH. Sudden perioperative shift causing dam-
age to cerebral vascular tree has also been hypothesized to 
be a cause of postoperative hemorrhage.4

2. Cerebral venous hypertension: Faulty positioning of the 
patient with hyperextension of the head and excessive 
rotation may lead to obstruction of the internal jugular 
vein and cause bleed due to increased cerebral venous 
pressure.5

3. Differential expansion of intracranial contents: Deeper 
hemorrhages (subependymal or intraventricular) are 
explained by the varying elastic properties of neural tissue 
and cerebrospinal fluid due to which “mechanical stress” 
may occur at their interface as the brain expands. This 
may result in rupture of subependymal veins and cause 
distant bleed.2

4. Alteration of hemispheric balance: Drainage of CSDH 
may cause the contralateral compressed hemisphere to  
“fall towards” the falx with stretching and rupture or com-
promise in flow of contralateral cortical veins and remote 
site bleed.6 Increased mobility of intracranial structures 
(including posterior fossa structures) following drainage 
of CSDH has also been described.7,8 Transtentorial pressure 
gradient due to relative negative pressure in the supraten-
torial compartment at the time of drainage has been pos-
tulated to create a suction effect on the cerebellum with 
rupture of supracerebellar veins7,9 or transient occlusion 
of vermian veins5 and bleeding in the capillary bed.

A combination of these factors probably contributed to the 
remote, tricompartmental (i.e., on either side of the falx and in 
the posterior fossa) hemorrhages in our patient. A knowledge of 
the varied mechanisms leading to this complication will ensure 
implementation of preventive measures—careful evaluation of 
the CT scan preoperatively, proper positioning, slow controlled 
clot evacuation to avoid rapid intracranial pressure changes, and 
eschewing use of suction that creates negative pressure in the 
compartment being drained—and result in better outcomes.
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