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S
pontaneous intrac-
erebral hemorrhage
(ICH) accounts for
about 15 percent of
acute stroke in most

case series.1 It is consistently
associated with a high mortality
rate (usually around 40 per-
cent) and is more likely to result
in death or major disability
than cerebral infarction or sub-
arachnoid hemorrhage (SAH).
The overall societal burden of
ICH is very high, accounting
for 34 percent of years of potential life
lost to stroke, which is comparable to that
for cerebral infarction and SAH.2

While the causes of ICH are relatively
well understood, or at least well known,
the mechanisms of acute brain injury and
consequently the recommended acute
treatments remain controversial. At pres-
ent there are no approved medical or sur-
gical therapies clearly proven effective in
reducing morbidity and mortality after
ICH. This had led to great heterogeneity
in the care of ICH, with clinical practice
often dictated by local custom and rang-
ing from the nihilistic to the aggressive.3

Research into ICH has lagged behind
that of ischemic stroke and SAH, but for-
tunately this is changing. Prior clinical
studies of interventions, such as surgical
hematoma evacuation, have generally
included relatively small numbers of
patients, making it difficult to make
definitive conclusions about efficacy and
safety. However, two recently published

major clinical trials have refocused atten-
tion on acute management of intracere-
bral hemorrhage and have directly
addressed two important issues in ICH
care: the role of surgical hematoma evac-
uation in supratentorial ICH and the
impact of hemostatic treatment on limit-
ing hematoma growth early after the
event. The results of these studies, as well
as other work addressing issues of out-
come prediction in ICH, have helped to
bring about renewed interest in ICH
management.

Predicting Outcome after Acute ICH
The factors that influence outcome after
ICH have been evaluated in a large num-
ber of studies. In general, most of these
have identified two basic sets of factors
which are most associated with outcome:
clinical characteristics representative of
the neurologic condition of the patient at
the time of initial evaluation for ICH
(such as Glasgow Coma Scale [GCS] or

National Institutes of Health
Stroke Scale [NIHSS] scores) and
neuroimaging characteristics
(such as hematoma volume, pres-
ence and amount of intraventric-
ular hemorrhage (IVH), and
signs of mass effect and hernia-
tion).3

Because ICH hematoma vol-
ume is such an important predic-
tor of outcome, it is useful to be
able to calculate hematoma vol-
ume quickly and accurately from
the initial baseline CT scan.
Hematoma volume can be calcu-
lated for any ICH from the CT
scan by the simple formula

ABC/2 in which A is the greatest diame-
ter on the largest hemorrhage slice, B is
the diameter perpendicular to A, and C is
the approximate number of axial slices
with hemorrhage multiplied by the slice
thickness.4 Hematoma volume, along
with GCS score, age, presence of IVH,
and infratentorial ICH location form the
basis for the ICH Score, which is a simple
clinical grading scale which can be used
to improve communication regarding
patients with acute ICH (see table). The
ICH Score is a validated scale which has
been shown to accurately risk stratify
patients with regard to 30-day mortality
risk.5,6

However, precisely predicting out-
come in individual patients early after
ICH remains challenging and it is impor-
tant to avoid self-fulfilling prophecies
associated with overly negative prognosti-
cation. In fact, a recent study demonstrat-
ed that patients are significantly more
likely to die if they are treated in hospitals

VASCULARCLINIC

New Approaches to 
Intracerebral Hemorrhage

Edited by David Tong, MD

Recent research sheds new light on the viability of acute ICH therapy. 
Here’s a look at how our thinking is evolving.

                        



with a high usage of early DNR orders,
even when adjusting for patient case mix.7

Surgical Hematoma Evacuation: 
The STICH Study
It makes intuitive sense that surgical evac-
uation of an acute intracerebral
hematoma should be of benefit.
Removing “surgically evacuable” hemor-
rhagic lesions is a basic tenet of acute care
for traumatic brain injury and these
lesions may include subdural, epidural,
and intraparenchymal hematomas. Yet
there has been a striking lack of substan-
tive data regarding surgical hematoma
removal after non-traumatic ICH. Prior

studies, none of which
have shown clear clinical
benefit to hematoma
evacuation, have been
small, including no more
than 100 patients. Thus,
the recent completion and
publication of the results
of the STICH (Surgical
Trial in Intracerebral
Haemorrhage)8 study rep-
resent a major step both
in understanding the role
of surgical hematoma
evacuation and in demon-
strating that large clinical
trials in intracerebral
hemorrhage can be under-
taken.

The STICH study was
a randomized controlled
trial designed to test the
hypothesis that early sur-
gical evacuation in supra-
tentorial spontaneous
intracerebral hemorrhage
was superior to initial
conservative treatment.
Overall, 1033 patients
from 27 different coun-
tries were randomized.
About half of patients had
lobar intracerebral hemor-
rhage and half had deep

(thalamic/basal ganglia) hemorrhages. At
six months, there was no difference in the
proportion of patients with good func-
tional outcome (early surgery 26 percent,
initial conservative treatment 24 percent;
p=0.4) and no difference in mortality
(early surgery 36 percent, initial conser-
vative treatment 37 percent; p=0.7) It
should be noted, however, that 26 per-
cent of the patients randomized to “initial
conservative treatment” underwent surgi-
cal hematoma later in their hospital
course based on the discretion of their
treating surgeon. 

Therefore, the STICH trial does not
actually answer the question of whether

surgical hematoma evacuation is beneficial
in supratentorial ICH. Rather, it primarily
demonstrates that early surgical evacuation
is neither harmful nor helpful for this dis-
ease. Interestingly, STICH also points out
a challenge in undertaking a surgical trial
in ICH: to truly understand whether sur-
gery is of benefit, subjects randomized to
the non-surgical treatment arm should
never be allowed to undergo hematoma
evacuation regardless of their hospital
course. Yet many physicians, and perhaps
patients, would have ethical problems with
this study design. An additional interesting
finding from STICH was that the sub-
group of patients with hematomas within
1cm of the cortical surface had a strong
trend towards better outcome with surgical
evacuation. However, for these results to
be recommended in clinical practice, they
should probably be confirmed in a
prospective study directed specifically at
this group of patients.

It should be emphasized that STICH
included only patients with supratentori-
al ICH. Cerebellar hemorrhages are 
considered by most to be surgically
appropriate lesions, despite the lack of 
a randomized trial studying this group 
of patients (some have even suggested
that it would be unethical to conduct a
trial of medical versus surgical therapy
for cerebellar ICH) and the Guidelines
for the Management of Spontaneous
Intracerebral Hemorrhage from the
Stroke Council of the American Heart
Association (AHA)9 recommend surgery
for deteriorating patients with cerebellar
hemorrhages >3cm in size.

Preventing Hematomas 
from Growing
Hematoma size has been shown to be an
independent risk factor for poor outcome
in many different studies of ICH. While
hematoma enlargement after ICH was
previously thought to be rare and sugges-
tive of coagulopathy or an underlying
vascular malformation, it is now clear
that hematoma growth early after ICH is
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Table 1. Calculating the ICH Score6

Component

Glasgow Coma Scale score (GCS)
3-4
5-12
13-15

ICH Volume (cc)
> 30
< 30

Intraventricular Hemorrhage (IVH)
Yes
No

Infratentorial Origin of ICH
Yes
No

Age (years)
> 80
< 80
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GCS = GCS score on initial presentation (or post-resuscitation);
ICH Volume on initial CT scan calculated using ABC/2 method;
IVH = presence of any intraventricular hemorrhage on initial CT

        



both common and contributes to patient
morbidity. In fact, an increase in
hematoma volume of more than one-
third was found in 38 percent of ICH
patients who had their first CT scan
within three hours of symptom onset.
Two-thirds of those with hematoma
growth manifested this within an hour.10

Thus, it makes sense that limiting
hematoma growth might improve patient
outcome after acute ICH.

Recombinant factor VIIa (NovoSeven)
is a hemostatic agent used to treat hemo-
philiacs with antibodies to factor VIII or
IX. The safety and efficacy of recombinant
factor VIIa was recently tested in a ran-
domized, blinded, placebo-controlled
phase II study of patients with acute
ICH.11 In all, 399 patients with ICH were
randomized to placebo or one of three
doses of recombinant factor VIIa (40
µg/kg, 80 µg/kg, or 160 µg/kg). Patients
had to be treated within one hour of the
CT scan diagnosing acute ICH and that
CT had to be obtained within three hours
of symptom onset; thus, all patients were
treated within four hours of symptom
onset. Hematoma growth (the primary
study outcome measure) was significantly
less in the patients who received recombi-
nant factor VIIa (pooled p=0.01). Even
more importantly, three-month mortality
(secondary outcome) was significantly less
in those treated with recombinant factor
VIIa (18 percent vs. 29 percent; pooled
p=0.02) and functional outcome was bet-
ter as well. Thromboembolic serious
adverse events were more common with
recombinant factor VIIa (seven percent vs.
two percent; p=0.12). 

Thus, recombinant factor VIIa is the
first intervention that has clearly shown
benefit in improving outcome in patients
with acute ICH. The FDA has required an
additional study to confirm these results
prior to approval and a phase III study of
recombinant factor VIIa in acute ICH is
currently in progress. If these results are
confirmed, then recombinant factor VIIa
has the potential to become the acute ICH

counterpart to tPA for ischemic stroke
within the early time treatment window.

Conclusion
Intracerebral hemorrhage has been a 
frustrating and challenging disease for
both patients and doctors. However,
new approaches to ICH classification and

studies of medical and surgical treatments
are changing the way we approach 
this disease. It is anticipated that later 
this year the AHA will come out with 
a new revision to the Guidelines for 
the Management of Spontaneous Intra-
cerebral Hemorrhage. The vascular com-
munity should pay attention to these, as
the era of ICH nihilism has passed and the
era of treatment is emerging. PN
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