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Neurosurgical management of cerebellar
haematoma and infarct

Peter Mathew, Graham Teasdale, Alison Bannan, David Oluoch-Olunya

Abstract
The clinical features, treatment, and out-
come were reviewed for 48 patients with a
haematoma and 71 patients with an
infarct in the posterior fossa in order to
develop a rational plan of management.
Clinical features alone were insufficient
to make a diagnosis in about half of the
series. Patients with a haematoma were
referred more quickly to the neurosurgi-
cal unit, were more often in coma, and
more often had CT evidence of brain
stem compression and acute hydro-
cephalus. Ultimately, 75% of the patients
with a haematoma required an opera-
tion. By contrast, most patients with an
infarct were managed successfully con-
servatively. Early surgical management
in both cerebellar haemorrhage and
infarct (either external ventricular
drainage or evacuation of the lesion),
associated with early presentation and
CT signs of brain stem compression and
acute hydrocephalus, led to a good out-
come in most patients. Of the patients
with cerebellar haematoma initially
treated by external drainage, over half
subsequently required craniectomy and
evacuation of the lesion; but, in some
cases, this failed to reverse the deteriora-
tion. In patients with a cerebellar infarct,
external drainage was more often suc-
cessful. The guidelines, findings, and rec-
ommendations for future management of
patients with posterior fossa stroke are
discussed.
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The wide availability of CT and MRI has led
to an increasing number of patients with an
acute vascular lesion in the posterior fossa
being referred for neurosurgical assessment
and management. Many patients have a
benign course and are managed satisfactorily
conservatively'-7; other patients have so little
prospect of recovery that operation is inappro-
priate.8-'0 Between these extremes there are
many patients in whom surgery may be neces-
sary, either to evacuate the lesion and relieve
local space occupying effects or to treat
hydrocephalus and raised intracranial pres-
sure. It is not clear if operation is best per-

formed immediately, as part of a planned
strategy, or only after other measures fail to
lead to sustained improvement. We have,
therefore, carried out a retrospective study of
a large series of patients with a "cerebellar
stroke" to define their features, treatment,
and outcome and hence develop a strategy for
future management.

Patients and methods
The study was performed at the Institute of
Neurological Sciences, Glasgow. This
regional unit provides neurosurgical, neuro-
logical, and neuroradiological services for the
west of Scotland, a population of 2-8 million.
Patients suspected to have had a stroke are
first admitted to the appropriate general hos-
pital and selected patients are then referred to
the regional centre for further assessment and
treatment.
A high definition CT scanner was installed

in the department of neuroradiology in 1986.
We searched the prospectively collected data
base in the neuroradiology department and
also routine patient records to identify
patients with a suspected cerebellar
haematoma or infarct, during the six year
period February 1986 to December 1991. We
excluded patients with cerebellar infarcts also
involving the brain stem, with lesions sec-
ondary to aneurysmal subarachnoid haemor-
rhage, and when the haemorrhage was
secondary to trauma, tumour, or other major
disease. In each patient the case notes were
reviewed to record specific aspects of the clin-
ical history, examination, radiological find-
ings, management, and outcome. Information
on outcome was supplemented by contact
with general practitioners, patients, and their
relatives.
The patients' CT and, when performed,

MRI were reviewed by a consultant neurora-
diologist who recorded the type of lesion, its
site and size, the appearances of basal cisterns
and fourth ventricle, and the presence or
absence of features of acute hydrocephalus (as
defined as a change from the normal crescen-
tric configuration of the temporal hom of
the lateral ventricle, to an ovoid appearance
and widening of the third ventricle).
Neuroradiological evidence of brain stem
compression was considered to be present
when the basal cisterns were obliterated.
Acute hydrocephalus was diagnosed from the
appearances of increased diameter of the tem-
poral horns, loss of the triangular shape,
widening and ballooning of the third ventricle,
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and enlargement of the lateral ventricles
above the size expected from the patient's age.

Results
Eighty nine patients were identified. Thirty
nine had a cerebellar haematoma and 50 had
an infarct (table 1).

CLINICAL FEATURES (TABLE 2)
Overall, clinical features did not distinguish
clearly between haematoma and infarct and
did not reliably identify the precise site of
either lesion.

CT FEATURES OF SPACE OCCUPATION AND
HYDROCEPHALUS
Features of brainstem and fourth ventricle
compression were found more often than
hydrocephalus; in 25% of patients with fea-
tures of brainstem and fourth ventricle com-
pression, acute hydrocephalus was absent.
With the exception of one patient with cere-
bellar haemorrhage who had blood in the
fourth ventricle, all patients with acute hydro-
cephalus also had radiological signs of brain-
stem compression. A haematoma more
commonly produced either brainstem com-
pression or hydrocephalus than did an infarct.

Management
A total of 54 patients were initially managed
conservatively. Thirty five patients underwent
an operation (external ventricular drainage or
craniectomy), 29 as a result of a primary deci-
sion and six as a secondary decision after a
period of conservative management. In addi-
tion, eight patients underwent a craniectomy
and evacuation of a mass lesion after initial
external ventricular drainage. Thus 14
patients had a management change. A treat-

Table 1 Clinical and radiological characteristics of study
sample

Haematoma Infarct

Cerebellum 39 50
Mean age (range) 61 (35-80) 57 (26-85)
Presentation <48 hours 33 (85%) 22 (44%)

CT appearances:
Brain stem compression 32 (82%) 26 (52%)
Acute hydrocephalus 24 (62%) 19 (38%)

Table 2 Posteriorfossa stroke: conscious level and
neurological signs

Cerebellar
haemorrhage Cerebellar infarction

Median GCS 14 (3-15) 14 (4-15)
signs (range)

Cerebellar signs* 12/39 34/50
Brainstem signst 19/39 12/50

GCS = Glasgow coma scale; *Ataxia, nystagmus, tremor,
hypotonia; tHomers, long tract signs, cranial nerve palsies.

ment limiting decision was made in six
patients, all presenting to their initial hospital
in coma. These patients all subsequently dete-
riorated during transfer to the neurosurgical
unit.

FEATURES IN PATIENTS IN GROUPS WITH
DIFFERENT MANAGEMENT
Patients in whom the initial management was
conservative and in whom this was successful
were usually younger, had a higher conscious
level (median Glasgow coma score = 14,
range 9-15) and had been referred to the unit
48 hours after onset. This was true for both
haematoma and infarct. Of the 14 patients
with a haematoma managed successfully con-
servatively, seven had signs of brainstem com-
pression on the initial CT but only three had
hydrocephalus. Of the 34 patients with cere-
bellar infarction managed successfully conser-
vatively three had acute hydrocephalus. All
patients managed successfully with external
ventricular drainage (cerebellar haemorrhage
and infarction) had acute hydrocephalus and
obliteration of the basal cistern. In almost all
patients in whom the initial decision was to
evacuate the lesion (either haematoma or
infarct) both hydrocephalus and signs of radi-
ological brainstem compression were present
on initial CT. Operation was more often used
initially in the treatment of a patient with
haematoma (54%), than in those with an
infarct (22%). All these patients with
haematoma (n = 7) and one out of two with
an infarct, were in coma; more than half had
been referred within 48 hours of onset (five of
nine).

CHANGES IN MANAGEMENT
Management was altered more often in
patients who had a cerebellar haematoma
than in those who had an infarct.

Cerebellar haematoma
Four out of 18 patients initially treated con-
servatively subsequently underwent cran-
iotomy and evacuation of the haematoma
after deterioration (n = 3) or failure to
improve (n = 1). Half of these patients had
brainstem compression and hydrocephalus on
the initial CT. In no case was external
drainage employed as a secondary measure.

Eleven patients were initially treated by
external drainage. Six subsequently had a
craniotomy and evacuation of the lesion. In
four patients this was in response to clinical
deterioration, but in two patients, who were
initially in coma, improvement in response to
external drainage encouraged an expectation
that evacuation of the haematoma would be
worthwhile.

Cerebellar infarct
Of the 36 patients with an infarct initially
treated conservatively, only two subsequently
underwent operation, in both cases ventricu-
lostomy and external drainage. In each case
initial CT had shown acute hydrocephalus
and rapid deterioration to coma had occurred
24 hours after transfer. Similarly, of the nine
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patients initially treated with external
drainage, evacuation was required in only
two.

Outcome
Outcome was satisfactory in the great majority
of cases. Tables 3 and 4 show the interrelation
between the type of lesion, the course of
management, and outcome.

Cerebellar haematoma
Thirty six of 39 patients with a haematoma
made an independent recovery (moderate dis-
ability present in four). Only three patients
died; in each case a treatment limiting deci-
sion had been made on the basis of the
patient's initial clinical and CT features.
Otherwise, there was little difference in the
quality of recovery irrespective of the type of
initial or final management. Of the 10 patients
in whom evacuation of the haematoma was
carried out as a delayed procedure, nine were
considered to have made a good recovery.

Cerebellar infarction
Forty three of the 50 patients with an infarct
made an independent recovery (moderate dis-
ability in two). Three patients, in each of
whom a treatment limiting decision was
made, died. These patients were more than
65 years of age, and were in deep coma with
unreacting pupils. Of the 34 patients managed
conservatively, all but one made a good recov-
ery. Of the 13 patients who underwent either
ventriculostomy or craniotomy, four died and
one was disabled. The two patients who were
initially managed conservatively, and subse-
quently underwent external drainage, both
died after failing to improve after operation.
One patient, treated with external ventricular
drainage within 24 hours of onset, rapidly

Table 3 Cerebellar haematoma: management and
outcome

n Dead MD Good

Conservative 14 - 2 12
EVD 5 - - 5
Craniectomy 7 - 1 6
Management change 10 - 2 8
TLD 3 3 - -
Total 39 3 5 31

EVD = external ventricular drainage; TLD = treatment limiting
decision; MD = moderate disability.

Table 4 Cerebellar infarct: management and outcome

n Dead MD Good

Conservative 34 - 1 33
EVD 7 1 1 5
Craniectomy 2 1 - 1
Management change 4 2 - 2
TLD 3 3 - -
Total 50 7 2 41

For abbreviations see table 3.

deteriorated 18 hours later and died before
evacuation could be performed.
Two patients failed to improve after a

period of external drainage but made a good
recovery after removal of the infarct. Two
patients were initially treated by evacuation of
the infarct; both were in coma. In one this had
developed acutely after the onset of infarction
and despite evacuation at 12 hours the patient
died. In the second patient coma developed
after delay of more than 24 hours and the
patient recovered after evacuation.

Discussion
Most patients with a posterior fossa stroke
make a good recovery. This may follow man-
agement which is ultimately conservative, or
drainage to relieve hydrocephalus, or evacua-
tion of the lesion to relieve both local space
occupying effects and hydrocephalus. In this
study, initial management strategy had to be
changed in a substantial proportion of
patients. Most such patients recovered so that
an approach to management based on modifi-
cation of treatment in the light of a patient's
progress could be seen as appropriate. In a
small proportion of our series, however, poor
outcome followed the failure of an initially
overconservative approach, then deterioration
that could not be reversed by operative inter-
vention. We think that a strategy based on
more clear guidelines for early surgical treat-
ment may reduce such potentially avoidable
mortality and morbidity without exposing
other patients to the risk of operative compli-
cations from unnecessary intervention.

Outcome in present and previous series
The favourable outcome in this series is in
accord with many previous reports.'246610 11-1
This is particularly seen in patients in whom
conservative treatment was successful, reflect-
ing the less severe state of such cases.

In many previous reports of cerebellar
haematoma, most patients were in coma and
outcome has been more variable.3 714 16
Mortality for patients in a coma before opera-
tion has been reported to range between 35%
and 100%.3 816-18 In this series, patients with a
haematoma who presented in a coma or dete-
riorated into a coma and underwent craniec-
tomy and excision had a good recovery.
Outcome after external drainage was good
only if a patient did not deteriorate and
require an operation.

Patients with a cerebellar infarct treated
with external drainage often had a satisfactory
course but in others drainage was followed by
deterioration that could not be reversed by
subsequent evacuation.

Features of differently managed groups in the
present senes
With the exception of patients who were con-
scious with no acute hydrocephalus on initial
CT (particularly when this was their state 48
hours after onset), clinical features and CT
evidence of brainstem compression, size, and
site of the lesion, could not identify patients in
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7, ,,

whom conservative treatment was consistently
successful. This is by contrast with previous
reports.'2 19-29

Patients who presented within 48 hours,
with CT evidence of hydrocephalus irrespec-
tive of conscious level were usually treated ini-
tially by drain or evacuation (figs 1 and 2).
Although most patients in whom external
drainage was successful had been referred
within 48 hours and were conscious, it was
otherwise not possible to predict from clinical
or CT features the patients who subsequently
required craniectomy because of deteriora-
tion.

Potentially avoidable mortality and morbidity
Management that is either inadequate or
delayed, or unnecessarily interventional, may
result in an outcome worse than that other-
wise expected. In this series, operative inter-
vention was employed as the initial
management in the minority of patients and
in neither these nor those in which it was
employed secondarily, was a poor outcome
caused by a complication of surgery. Although
there is concern about "upward herniation" in
patients with posterior fossa lesions treated by
external drainage'8303' this is rare. The CT
features believed to indicate this danger were
not found in this series.'2 Another concern is
that craniectomy and evacuation of the lesion
may not adequately relieve hydrocephalus, at
least until acute swelling has resolved.'2 In no
case in this series was external ventricular
drainage required after initial treatment by

craniectomy and none of these patients
required a delayed shunt.

Inadequate treatment of either local occu-
pation of posterior fossa space or hydro-
cephalus caused by a mass lesion in the
posterior fossa may worsen outcome. Each of
these events were found in this series, in two
patients initially managed conservatively and
in a third patient initially treated with external
drainage. These patients died.

In patients with a cerebellar haematoma or
infarct, the initial management approach was
usually successful. For those who required a
change in management, the strategy was usu-
ally successful in those with a cerebellar
haematoma but in only half of those with a
cerebellar infarct. Additional damage in
patients with an infarct may have been due to
brainstem compression, hydrocephalus, or
extension of the infarct.4 The limitation ofCT
leads to an underestimation of the role of
infarction at first presentation and in patients
who deteriorate secondarily.9

Recommendations (figs 3 and 4)
In the patient with either a haematoma or an
infarct in the cerebellum the prospects for a
satisfactory outcome can be improved by a
strategy that balances the benefits of a conser-
vative approach with the need for timely oper-
ation to avoid deterioration due to inadequate
or delayed intervention. The two main criteria
on which the strategy is based are clinical
(conscious level) and CT (hydrocephalus).
A patient with either an infarct or a
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Figure 3 Recommendations for neurosurgical management of cerebellar haematoma;
CH = cerebellar haematoma; CI = cerebellar infarct; AHC = acute hydrocephalus;
EVD = external ventricular drainage; TLD = treatment limiting decisions.
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Figure 4 Recommendations for neurosurgical management of cerebellar infarct (CI).
For abbreviations see fig 3.

haematoma who is conscious, and whose ini-
tial CT does not show hydrocephalus, can be
managed by careful clinical observation. This
approach is almost always successful when 48
hours has elapsed since the onset of the
stroke, but until this time, there must be
awareness of the possibility of acute deteriora-
tion. If CT shows acute hydrocephalus, surgi-
cal intervention should be advised.
The patient with an infarct and hydro-

cephalus and preserved consciousness can
reasonably be initially treated by external ven-
tricular drainage. Failure to improve, or deter-
ioration, should be the signal for urgent
decompression. In a patient with a cerebellar
haematoma and hydrocephalus, this is invari-
ably associated with local evidence of brain-
stem compression and the preferred approach
is evacuation of the haematoma.

For a patient in a coma, the appropriate
approach can be guided by the clinical
changes between onset and referral and CT.
If coma has developed secondarily, the patient
should be treated by urgent evacuation of the
infarct or haematoma. If the patient has been
in a coma from the onset, or if the patient is in
a deep coma after secondary deterioration and
has hydrocephalus we advise external
drainage followed by observation of the
patient's response. Should the patient
improve the lesion should be evacuated; if the
patient fails to improve, a treatment limiting
decision becomes appropriate. If coma has
been present from onset, and further deterio-
ration has occurred after transfer, in the
absence of hydrocephalus a treatment limiting
decision may be made.
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