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ABSTRACT

Aim Evacuation through burr hole craniostomy is the most 
common type of chronic subdural hematoma surgical treatment, 
with a morbidity rate of 0-9%.

Methods Here we present a case of 66-year-old Caucasian wo-
man with bilateral hemispheric chronic subdural hematoma and 
left transtentorial uncal herniation. Bilateral burr hole craniostomy 
with gradual and simultaneous evacuation was performed and sub-
dural drains were placed with daily strict monitoring of drained 
fluid.

Results Despite immediate prompt neurological improvement, on 
the second postoperative day bilateral ptosis and left medial rectus 
weakness occurred, with no signs of consciousness deterioration. 
Radiological exams revealed a 9 x 6 mm haemorrhage of the te-
gmentum mesencephali. In the next day progressive neurological 
improvement occurred and a follow-up at 1 month revealed per-
sistence of bilateral ptosis with almost complete regression of the 
left medial rectus weakness. 

Conclusion Although burr hole craniostomy is considered a minor 
procedure, rare but fatal complications like brainstem haemorrha-
ge may occur. Bilateral simultaneous and gradual drainage, strict 
monitoring of drained fluid and blood pressure in the perioperative 
period and frequent neurological with prompt radiological asse-
ssment in case of clinical worsening, should be the mainstay of a 
correct management of chronic subdural hematoma (particularly if 
bilateral) in order to avoid potentially fatal complications. 

Key words: bleeding, chronic subdural hematoma, clinical worse-
ning, post-surgical issue, surgical procedure.
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INTRODUCTION

Chronic subdural hematoma (CSDH) generally 
occurs in the elderly, with a mortality rate ran-
ging from 0.5 to 4% (1,2). 

Evacuation through burr hole craniostomy is the 
most common type of surgical treatment, with 
a morbidity rate of 0-9% (1, 3-5). Others inclu-
de twist-drill craniostomy (6-8) and craniotomy 
with membranectomy (2).
Subdural fluid and blood reaccumulation, cere-
bral edema, tension pneumocephalus, seizures, 
subdural empyema and intracerebral haemorrha-
ge represent possible post-surgical complications 
(9-11). Among these, intracerebral haemorrhage 
is rare, occurring with a reported incidence of 
0.7–4.0% (9, 12-14). According to the literature, 
even more uncommon is brainstem haemorrhage 
and its mechanism still remains unclear.
Here we present a rare case of a brainstem hae-
morrhage following the evacuation of bilateral 
CSDH. The possible physiopathogenetic mecha-
nisms and strategies aimed at preventing this 
complication are discussed along.

PATIENT AND METHODS

Patient and study design

A 66-year-old Caucasian woman was admitted 
in the Department of Neurosurgery, Ospedale 
Stanta Maria della Misericordia of Perugia with 
persistent and severe headache that started 4 days 
before and worsened in the last 24 hours. 
Clinical history did not reveal significant comor-
bidities, except for mild traumatic brain injury 2 
months before and intake of high doses of non-
steroidal anti-inflammatory drugs (NSAID). Neu-
rological examination on admission did not reveal 

any significant neurological impairment, except 
for persistent headache. However, the next day 
persistent and severe headache associated with 
progressive neurological deterioration occurred.
At the admission the laboratory exams showed a 
normal clotting profile, the CT scan of the brain 
showed bilateral hemispheric subdural hemato-
mas thicker on the left side. Magnetic resonance 
imaging (MRI) scans, at the admission, showed 
increase of parenchymal compressive effect and 
inferomedial displacement of the left temporal lobe 
(transtentorial uncal herniation) (Figure 2 A-B). 

Figure 1. A, B) Pre-operative axial CT scan showing bilateral 
hemispheric subdural hematomas thicker on the left side (De-
partment of Neuroradiology, Ospedale Santa Maria della Miseri-
cordia of Perugia, 2017)

Figure 2. A) Pre-operative axial and B) coronal T2-weighted 
MRI scans showing bilateral hemispheric subdural hema-
tomas thicker on the left side with fluid level. The left uncus 
is displaced infero-medially to the crural cistern, suggesting 
transtentorial herniation (Department of Neuroradiology, Os-
pedale Santa Maria della Misericordia of Perugia, 2017)

Methods

The patient underwent urgent surgical evacuation 
of the hematomas. Under the local anaesthesia, 
bilateral parietal burr holes were performed con-
secutively; dura mater and outer membrane were 
exposed and opened bilaterally at the same time. 
Despite the high pressure of the hematomas, eva-
cuation occurred gradually in order to avoid too 
fast decompression. Bilateral subdural drains wit-
hout vacuum bulb were placed and reservoirs gra-
dually lowered with daily strict monitoring of dra-
ined fluid. The patient was left supine in bed at 0°. 

RESULTS

The patient experienced prompt clinical and neu-
rological improvement, with the resolution of the 
preoperative symptoms related to brain compre-
ssion. Blood pressure (BP) monitoring did not re-
veal significant alterations. Nevertheless, on the 
second postoperative day, bilateral ptosis and left 
medial rectus weakness occurred, with no signs 
of consciousness deterioration. 
Radiological evaluation with CT scans revealed 
a 9 x 6 mm haemorrhage located at tegmentum 
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mesencephali (Figure 3), subsequently confirmed 
by MRI performed 5 days after the burr hole cra-
niostomy (Figure 4 A-C). In the next day progre-
ssive neurological improvement occurred and the 
patient was discharged home. A follow-up at 1 
month showed further improvement and the last 
neurological examination performed at 1 year 
revealed complete regression of the previously 
described symptoms.

DISCUSSION

Intracerebral haemorrhage following CSDH 
drainage is rare and usually ipsilateral to CSDH 
itself. Only few cases of remote bleeding are des-
cribed in the literature (15-20). 
Among these, brainstem haemorrhage is an 
extremely rare complication of CSDH drainage 
and only three cases are described in the literatu-
re (Table 1) (15,16,18) two of which detected at 
autopsy (15,16). Despite several theories, patho-
genesis still remains unclear. 
Cohen et al. (19) assumes an association between 
postoperative cerebrospinal fluid (CSF) over dra-
inage through a closed system drainage and re-
mote intracranial haemorrhage, resulting in exce-
ssive tearing and stretching of bridging veins. 
Mechanical compression, as in transtentorial 
herniation, may have an important role as well, 
as blood vessels near the brainstem might be 
stretched and distorted (18). 
Park et al. (18) describe a case of brainstem hae-
morrhage following burr hole drainage of CSDH 
in which asymmetrical evacuation and rapid de-
compression occurred. As in the present case, 
preoperative CT and MRI scans showed transten-
torial herniation. However, unlike Park et al., in 
the presented patient bilateral drainage was gra-
dual and simultaneous. So further unknown fac-
tors may have a role in this type of complication.
According to Ogasawara et al. (21), rapid decom-
pression of CSDH frequently results in a sudden 

Study (year) (reference 
number)

Patients data

Gender Age 
(years)

Subdural
hematoma Surgical treatment Time to compli-

cation (hours) Treatment Follow up (months)

McKissock and Bloom 
(1960) (15) NA NA NA NA NA Conservative NA (autopsy finding)

Robinson RG (1984) (16) NA 59 NA NA 0 Conservative NA (autopsy finding)
Park et al. (2009) (18) M 76 Bilateral, subacute Single bilateral burr hole 48 Conservative 0.5
Presented case F 66 Bilateral, chronic Single bilateral burr hole 48 Conservative 12

Table 1. Cases of brainstem haemorrhage as a complication of subdural hematoma’s evacuation reported in the literature

NA, not available; M, male; F, female;

Figure 3. Post-operative CT scan showing a 9x6 mm brainstem 
haemorrhage of new onset located at tegmentum mesenceph-
ali  (Departement of Neuroradiology, Ospedale Santa Maria della 
Misericordia of Perugia, 2017)

Figure 4. A) Post-operative axial fluid attenuated inversion 
recovery (FLAIR), B) axial and C) coronal T2-weighted MRI 
scans confirming the 9 x 6 mm brainstem haemorrhage lo-
cated at tegmentum mesencephali (Department of Neuroradiol-
ogy, Ospedale Santa Maria della Misericordia of Perugia, 2017)



141

REFERENCES 

1. Richter HP, Klein HJ, Schäfer M. Chronic subdural 
hematomas treated by enlarged burr-hole craniotomy 
and closed system drainage. Retrospective study of 
120 patients. Acta Neurochir (Wien) 1984; 71:179–
88.

2. Sambasivan M. An overview of chronic subdural hema-
toma: experience with 2300 cases. Surg Neurol 1997; 
47:418-22.

3. Harders A, Eggert HR, Weigel K. Treatment of chronic 
subdural hematoma by closed external drainage. Ne-
urochirurgia 1982; 25:147–52.

4. Kalff R, Braun W. Chronic subdural hematoma – ope-
rative treatment by burr-hole trepanation. Zentralbl 
Neurochir 1984; 45:210–8.

5. Markwalder TM, Steinsiepe KF, Rohner M, Reiche-
nbach W, Markwalder H. The course of chronic 
subdural hematomas after burr-hole craniotomy and 
closed-system drainage. J Neurosurg 1981; 55:390–6.

6. Camel M, Grubb RL. Treatment of chronic subdural 
hematoma by twist-drill craniotomy with continuous 
catheter drainage. J Neurosurg 1986; 65:183–7.

7. Carlton CK, Saunders RL. Twist drill craniotomy and 
closed system drainage of chronic and subacute sub-
dural hematomas. Neurosurgery- 1983; 13:152–9.

8. Tabbador K, Shulman K. Definitive treatment of chro-
nic subdural hematoma by twist-drill craniotomy and 
closed system drainage. J Neurosurg 1977; 46:220–6.

9. D'Avella D, De Blasi F, Rotilio A, Pensabene V, Pando-
lfo N. Intracerebral hematoma following evacuation 
of chronic subdural hematomas. Report of two cases. 
J Neurosurg 1986; 65:710-2.

transient hyperperfusion in the cerebral cortex be-
neath the hematoma due to impaired vascular au-
toregulation for long-term brain compression by 
CSDH itself, leading to possible complications as 
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(22,23). The authors show how hyperperfusion 
observed 1 hour after CSDH drainage persisted, 
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perfusion during CSDH drainage, pointing out the 
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In the presented patient all precautions described 
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perioperative BP peak occurred, making once 

again impaired vascular autoregulation the pi-
votal factor and labile hypertension an important 
cofactor of this type of complication.
Although CSDH drainage through burr hole cra-
niostomy is considered a minor procedure, rare 
but fatal complications like brainstem haemorr-
hage may occur. Rapid brain decompression and 
excessive amount of fluid drainage, hypertensi-
on, cerebral amyloid angiopathy and coagulo-
pathies are the most likely factors related to this 
uncommon complication. Bilateral simultaneous 
and gradual drainage, strict monitoring of drai-
ned fluid and BP in the perioperative period and 
frequent neurological assessment with prompt 
radiological assessment in case of clinical worse-
ning should be the mainstay of a correct manage-
ment of CSDH (particularly if bilateral) in order 
to avoid potentially fatal complications. 
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