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7.1	 �Introduction

Non-traumatic intracerebral hemorrhage (ICH) 
is defined as bleeding into the parenchyma of 
the brain that may extend into the ventricles 
and, in rare cases, the subarachnoid space [1]. 
Historically, the morbidity and mortality rate of 
ICH has been notoriously high; however, recent 
advances regarding the treatment of blood pres-
sure as well as anticoagulation reversal have led 
to improved patient outcomes. ICH is the sec-
ond most common subtype of stroke, following 
ischemic stroke [2]. Emergency physicians are 
typically the first physician contact with 
patients who have an ICH and, as such, can 
make an impactful difference in the care of 
these patients. Ongoing and future research is 
targeted both at preventing hematoma expan-
sion and developing tools for endoscopic hema-
toma evacuation.

7.2	 �Identification and Triage 
of Stroke-Like Symptoms 
in the Emergency 
Department

7.2.1	 �Differential Diagnosis

A schematic diagram showing evaluation and 
management for patients with ICH is described 
in Fig.  7.1. The classical presenting signs and 
symptoms of ICH may include headache, vomit-
ing, syncope, altered mental status, or abrupt 
onset of focal neurologic deficits which might 
include speech disturbances or weakness on half 
of the body. Patients with symptoms concerning 
for ICH have a wide differential diagnosis. 
Hypoglycemia should be considered in any 
patient with altered mental status presenting to 
the ED and finger-stick blood glucose performed 
immediately. Otherwise, the differential diagno-
sis should include ischemic stroke, seizure, com-
plicated migraine, intracranial tumors, 
intracranial infections or encephalitis, and Todd’s 
paralysis. Depending on the location of hemor-
rhage, size of hemorrhage, intraventricular exten-
sion, comorbidities, and time since onset, the 
presentation may differ from patient to patient in 
the setting of ICH.
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7.2.2	 �Emergency Department 
Evaluation and Workup

The vast majority of patients presenting to the 
ED with ICH will be undifferentiated, and it will 
be unknown whether their symptoms are second-
ary to ischemic or hemorrhagic stroke. As more 
and more hospital systems are moving toward 
protocoled rapid triage and imaging of patients 
with stroke-like symptoms, patients with ICH 

symptoms may ultimately go directly to the CT 
scanner for immediate diagnosis of ICH. Given 
the time-sensitive nature of both ischemic stroke 
and ICH, with the need for simultaneous blood 
pressure control and reversal of potential antico-
agulation, history and physical should be per-
formed in concert with preparation for imaging 
and both diagnosis and treatment modalities pur-
sued at the same times as the initial history and 
physical are performed.

Fig. 7.1  A schematic diagram showing evaluation and 
management for patients with ICH. CBC complete blood 
count, IVH intraventricular hemorrhage, ICP intracranial 

pressure, WFR warfarin, FFP fresh frozen plasma, PCC 
prothrombin complex concentrate
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7.2.3	 �History and Physical Exam

Depending on the patient’s neurologic deficits, he 
or she may not be able to provide much, if any, of 
his or her medical history. In these instances, it is 
important to find family members or friends to 
determine history. The pertinent portions of history 
should include the last time the patient was without 
neurologic deficits and medications—especially 
anticoagulants and antiplatelets. If the patient uses 
antiplatelets or anticoagulants, it is important to 
determine the last time these medications were 
taken. The 2015 American Heart Association 
(AHA) guidelines also recommend that ED provid-
ers determine any vascular risk factors, recent 
trauma or surgery, alcohol or illicit drug use, past or 
current seizures, liver disease, cancer, or other 
hematologic disorders [3]. Additionally, it is bene-
ficial to know if the patient has a known intracranial 
mass, arteriovenous malformation (AVM), recent 
ischemic stroke, or other intracranial pathology, as 
this will help in determining the cause of ICH.

The physical exam should ideally be com-
pleted at the same time the history is taken to 
expedite care. After assessing the patient’s respi-
ratory status, mental status, and potential need for 
intubation prior to imaging, the exam should be 
focused on the neurologic symptoms. Although 
an entire neurologic exam consists of level of con-
sciousness, cranial nerve exam, vision, motor, 
sensory, cerebellar findings, and language, the ini-
tial physical exam may be briefer such that a 
timely diagnosis is made. There is no neurologic 
exam specific to ICH. Even though the Glasgow 
Coma Scale was developed for the trauma setting, 
it is often utilized in the emergency department 
for ICH, given that it is so widely recognized 
among healthcare providers. Although the 
National Institutes of Health Stroke Scale 
(NIHSS) was originally developed for use in isch-
emic stroke, it provides an additional mechanism 
for reporting physical exam findings in ICH [4].

7.2.4	 �Imaging

Until imaging has been obtained, it is unknown 
whether a patient has had an ischemic or hemor-
rhagic stroke. Thus, imaging should be performed 

quickly. The most efficient imaging method to 
diagnose ICH is with a non-contrast head CT 
(NCHCT). Non-contrast head CT should be per-
formed as soon as safely possible in the ED [5]. 
On NCHCT, the hemorrhage has increased atten-
uation compared to brain parenchyma in the set-
ting of the acute hemorrhage (Fig. 7.2a). When 
reviewing the NCHCT, it is important for emer-
gency clinicians to evaluate for perihematomal 
edema, herniation, intraventricular hemorrhage, 
and midline shift, all of which can be visualized 
on initial head CT. Hematoma volume can easily 
be calculated as well on initial head CT. Since a 
higher hematoma volume is significantly associ-
ated with higher mortality, this information is 
important to evaluate. The ICH volume can be 
estimated using the ABC/2 formula, “where A is 
the greatest hemorrhage diameter by CT, B is the 
diameter 90° to A, and C is the approximate num-
ber of CT slices with hemorrhage multiplied by 
the slice thickness.” [6].

ICH is frequently complicated by intraven-
tricular hemorrhage (IVH), which occurs when 
blood leaks into the ventricles (Fig. 7.2b). When 
this happens, hydrocephalus may worsen rapidly, 
leading to brain herniation. One of the indica-
tions for acute neurosurgical intervention in the 
setting of ICH is the occurrence of IVH.  An 
external ventricular drain (EVD) may need to be 
placed; thus neurosurgical consultation should be 
obtained immediately when IVH is recognized.

An important feature to note if vascular imag-
ing is obtained in the ED is the significance of the 
“spot sign.” The spot sign, which is one or more 
areas of enhancement noted on contrasted images 
within the ICH, has been recognized as a marker 
of hemorrhagic expansion (Fig.  7.2c). It is 
demonstrative of active contrast extravasation 
occurring during the study, meaning that the 
hemorrhage is increasing in real time. The spot 
sign has been described in several prospective 
studies, including in a multicenter prospective 
observational cohort study of 268 patients with 
ICH.  In this study, patients who were spot sign 
positive had a significantly higher amount of ICH 
expansion, defined as growth >6 mL or 33% at 
follow-up CT, as well as higher mortality at 
3  months, and decreased functional status at 
3 months [7].
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Additionally, magnetic resonance imaging 
(MRI) may be necessary in certain patients 
with ICH.  Typically, an MRI can be delayed 
until a patient is admitted or transferred and is 
generally not necessary in the ED in the setting 
of ICH. MRIs are time-consuming and are not 
safe for unstable patients or patients at risk of 
becoming unstable. The timing of subacute 
hemorrhages can be determined by MRI, as the 
appearance of hemorrhage changes in a pre-
dictable fashion. Gradient recalled echo (GRE) 
sequences may demonstrate microbleeds, 
assisting in the diagnosis of amyloid angiopa-
thy, if multilobar. If microbleeds appear con-
centrated in deeper structures, this may be 
more suggestive of chronic hypertensive 
arteriopathy.

It is worthwhile to note that the ICH score 
developed in 2001, which has been derived and 
externally validated to predict 30-day mortality 
following ICH, hinges on key imaging findings 
from the NCHCT. Patients with higher scores on 
ICH score have a predicted worse outcome, and 
points are given for lower GCS, higher age, 
infratentorial location, higher ICH volume, and 
presence of IVH [8].

7.2.5	 �Lab Work

Patients with ICH should undergo a comprehen-
sive lab workup in the ED.  Any patient with a 
presentation of altered mental status should have 
an immediate finger-stick blood glucose obtained. 
Hypoglycemia is a rapidly treatable and correct-
able condition and should be diagnosed, ideally, 
in the prehospital setting. A complete blood count 
(CBC) should be performed, with particular 
attention to platelet count. Platelets should be 
transfused if under 100  K in the acute setting. 
Platelets should not be if patients are taking an 
antiplatelet drug and platelet count is normal. 
The recently published platelet transfusion in 
cerebral hemorrhage (PATCH) trial, a random-
ized controlled trial in which patients on anti-
platelet medications were randomized to receive 
either standard care or standard care plus platelet 
transfusion, did not find a difference in patients 
who received platelet transfusions [9]. 
Coagulation status, measured by protime (PT) 
and activated prothrombin time (aPTT), should 
be obtained as well. Although the PT with con-
version to the INR is an excellent measurement 
of the effects of warfarin, there is more ambiguity 

a b c

Fig. 7.2  (a) Demonstrates a right frontal intracerebral 
hemorrhage (ICH). Note the increased attenuation of hem-
orrhage in comparison to brain parenchyma. (b) 
Demonstrates an ICH with significant intraventricular 
hemorrhage (IVH). This IVH has required the placement 

of two external ventricular drains (EVDs). (c) Demonstrates 
a spot sign in a left parietal occipital ICH. The spot sign is 
noted by an arrow and demonstrates active contrast extrav-
asation into the hemorrhage
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in the setting of novel oral anticoagulants [10]. A 
serum chemistry panel should be performed, in 
addition to a toxicology screen if concern for 
illicit drugs as an etiology for the hemorrhage. 
Women of childbearing age should also have a 
pregnancy test obtained. American Heart 
Association (AHA) guidelines also recommend a 
chest x-ray (CXR) and electrocardiogram (EKG) 
initially [3]. If possible, lab work should be com-
pleted point of care (POC), such that the results 
of coagulation status are available so that coagu-
lopathy can be rapidly managed.

7.3	 �Organization of Care 
of Hemorrhagic Stroke

7.3.1	 �Emergency Department 
Management

Unlike the treatment of ischemic stroke, which 
may be treated with IV tPA and endovascular 
reperfusion in certain patients [11–16], there are 
no well-defined, targeted treatment modalities 
for ICH. Priorities for ED management are air-
way and hemodynamic stabilization, diagnosis, 
blood pressure treatment, anticoagulation rever-
sal, and timely disposition.

7.3.2	 �Airway

Depending on the size and location of the hemor-
rhage, patients with ICH may require endotra-
cheal intubation upon arrival to the ED secondary 
to decreased mental status and inability to manage 
secretions safely. In a prospective cohort study of 
574 patients, 33% of patients with ICH required 
intubation either prior to arrival, during their ED 
stay, or within the first 24 h of admission [17]. In 
patients who do require intubation, both etomi-
date and ketamine are safe drug choices for induc-
tion during rapid sequence intubation (RSI). A 
2009 randomized controlled trial demonstrated no 
difference between the two in critically ill ED 
patients requiring intubation [18]. Ideally, if neu-
romuscular blockade is performed, a short-acting 
paralytic agent, such as succinylcholine, should 

be used, so that the neurologic exam is not 
obscured for a lengthy period of time. Adequate 
analgesia and sedation should be given to intu-
bated patients to prevent ICP elevation. In patients 
who do not require intubation initially, it is critical 
to monitor the patient’s airway status with serial 
exams, as the neurologic exam may deteriorate 
while the patient is in the ED, as 9.8% of patients 
in the previously described prospective cohort 
required intubation while in the ED [17]. 
Following intubation, providers should maintain 
eucapnia. Patients should not be artificially hyper-
ventilated, as hyperventilation is a temporizing 
measure, meant only for patients who are about to 
receive definitive operative therapy. Although 
hyperventilation does decrease intracranial pres-
sure for a short period of time, patients who are 
artificially hyperventilated for a longer time 
course have worse outcomes compared to patients 
maintained with eucapnia. This association has 
been well-demonstrated previously in the TBI lit-
erature and has even led to long-term poor out-
comes in this patient population [19]. Patients 
with ICH who are not intubated should not eat or 
drink initially until further formal evaluation, as 
they are at risk of aspiration. Of patients who ini-
tially survive an ICH, approximately 9% will 
ultimately require percutaneous endoscopic gas-
trostomy (PEG) placement [20].

7.3.3	 �Blood Pressure

Once the patient’s airway has been assessed and 
managed and the diagnosis of ICH has been 
made, it is important for the emergency medicine 
physician to direct his or her attention to blood 
pressure management. If hypotension is noted or 
intravenous fluids are required, it is imperative to 
avoid hypotonic or dextrose containing fluids, as 
these may worsen cerebral edema. However, 
hypertension is significantly more common in 
patients with acute ICH.

Acute hypertension management in the setting 
of ICH has been the subject of several large 
recently published and ongoing studies. Elevated 
blood pressure in the setting of acute ICH is an 
independently associated measure of neurologic 
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deterioration, hematoma expansion, and unfavor-
able long-term outcome in the setting of acute 
ICH; thus, controlling hypertension in acute ICH 
is important [21]. Unlike in ischemic stroke, 
where rapid substantial blood pressure reduction 
is unsafe and leads to decreased penumbra perfu-
sion, it is generally well tolerated in patients with 
ICH, and aggressive blood pressure management 
does not lead to additional brain ischemia [22, 
23]. Both the acute cerebral hemorrhage study 
(ATACH 1) and the intensive blood pressure 
reduction in acute cerebral hemorrhage trial 
(INTERACT-1) did not note a difference in the 
safety when lowering systolic blood pressure 
(SBP) to <140 mmHg [21, 22]. Current American 
Heart Association (AHA) guidelines have given 
a Class 1; level of evidence A for acutely lower-
ing blood pressure to 140  mmHg if SBP on 
arrival is between 150 and 220 mg as being safe 
[3]. INTERACT-2 randomized 2839 patients to 
either intensive blood pressure management, 
defined as SBP < 140 mmHg within 1 h, or stan-
dard blood pressure management, defined as a 
SBP  <  180  mmHg. The endpoints of 
INTERACT-2 were 90-day death or disability. 
Fifty-two percent of patients in the treatment 
arm compared to 56% in the standard arm expe-
rienced the primary outcome (odds ratio 0.87; 
95% CI 0.75–1.01, P  =  0.06). INTERACT-2 
demonstrated that the intensive blood pressure 
management was safe but did not overall reduce 
likelihood of death, improve functional outcome, 
or significantly reduce hematoma expansion 
[24]. ATACH II, currently ongoing, is comparing 
blood pressure management in ICH patients to a 
goal of <140  mmHg SBP versus <180  mmHg 
SBP [25]. With the results of INTERACT-2, the 
AHA has given a Class IIa, level of evidence B 
guideline that lowering SBP to 140 mmHg in the 
setting of acute ICH is effective for improving 
functional outcomes [3].

7.3.4	 �Anticoagulation/Antiplatelet 
Considerations/Reversal

Patients who are anticoagulated for any reason 
and found to have an ICH in the ED should have 

the anticoagulation reversed promptly. Indeed, 
emergency physicians need to be well-prepared 
for anticoagulation reversal. Anticoagulation is 
common in this patient population, with approxi-
mately one in five cases of ICH associated with 
anticoagulation use [26]. This particular knowl-
edge basis has become much more complicated 
since the addition of novel oral anticoagulants 
(NOACS). Anticoagulant reversal and blood 
pressure management are the two most critical 
actions that must be taken in treating patients 
with ICH. For instance, when FFP is utilized to 
reverse warfarin, each 30-min delay in the start of 
FFP is associated with a 20% reduction in INR 
correction within the first 24  h [27]. Indeed, a 
2015 retrospective study of 1176 anticoagulated 
patients with ICH demonstrated a substantial 
mortality reduction to patients who had both INR 
reversal to <1.3 and SBP controlled to 
<160 mmHg within 4 h of ED presentation [28].

Warfarin, a vitamin K antagonist (VKA), is 
the most commonly used anticoagulant, has been 
on the market for decades, and, thus, has the most 
data regarding its reversal in the setting of 
ICH. All patients on warfarin must receive vita-
min K. It should be given intravenously in the ED 
for the most rapid absorption [29]. Vitamin K 
allows the patient to generate new clotting fac-
tors, but this may take hours to days. For immedi-
ate reversal, fresh frozen plasma (FFP) to replace 
all factors, or prothrombin complex concentrates 
(PCCs) which contain either three or four factors 
only, must be given as well to patients. PCCs may 
be preferable, given that there is less volume to 
infuse, are able to be stored at room temperature, 
and result in faster INR correction compared to 
FFP for the reversal of warfarin-associated ICH 
[30]. However, they are more expensive in many 
institutions and, as such, more restricted. PCCs 
have been in use in Europe for over 20 years but 
were only recently FDA approved in the United 
States. PCCs generally contain factors II, VII, IX, 
X, C, S, Z, and antithrombin 3, whereas FFP con-
tains all plasma factors [31, 32]. When compared 
to one another, 62% of patients given PCCs 
achieve INR correction by 0.5 h after the end of 
the infusion, compared to 9.6% of patients who 
are given FFP, with similar safety events [30]. 
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Frontera et al. conducted a prospective observa-
tional study of PCC vs. FFP vs. PCC + FFP in the 
setting of VKA-associated ICH.  Patients who 
received PCCs had a significantly lower risk of 
death and severe disability at 3 months compared 
to FFP alone, without an increase of adverse 
events [33]. The fresh frozen plasma versus pro-
thrombin complex concentrate in patients with 
intracranial hemorrhage related to vitamin K 
antagonists trial (INCH trial) enrolled 54 patients 
but was terminated early due to safety concerns. 
Prior to termination, they found that PCCs were 
superior in normalizing INR and stated that the 
faster INR normalization was associated with 
smaller hematoma expansion [34]. Ultimately, 
current CHEST and AHA guidelines recommend 
that patients with VKA-associated major hemor-
rhage or ICH receive 4-factor PCC instead of 
FFP (Grade 2C—CHEST; Class IIb, level of evi-
dence B—AHA) [3, 5, 10].

Newer anticoagulant classes have been 
approved for the management of non-valvular 
atrial fibrillation and thromboembolic disease. 
These classes of medications include direct 
thrombin inhibitors and factor Xa inhibitors and, 
as such, utilize different mechanisms within the 
clotting cascade to provide anticoagulant benefit. 
In patients who are taking direct thrombin inhibi-
tors, first-line therapy for reversal should be idaru-
cizumab, which is able to completely reverse the 
drug within minutes [35]. Direct thrombin inhibi-
tors are cleared by the kidneys and, as such, can 
also be removed by hemodialysis [36]. However, 
starting hemodialysis in the ED poses many chal-
lenges, including the need for dialysis access, 
equipment, and hemodialysis monitoring capa-
bilities. Factor eight inhibitor bypassing activity 
(FEIBA), also known as activated 4-factor PCC, 
may be another option for dabigatran reversal 
based on in vitro testing [37]. Factor Xa inhibitors 
may be best reversed with andexanet alfa. 
Andexanet alfa is a modified recombinant form of 
factor Xa, and thus it binds to factor Xa inhibitors 
[38]. It currently is in phase III trials for the rever-
sal of factor Xa inhibitors but showed promise in 
a single-arm study of patients with acute bleeding 
[39]. In vitro testing has shown that 4-factor PCCs 
are appropriate for the reversal of factor Xa inhib-

itors, given that these drugs are protein bound and 
cannot be removed with hemodialysis [40, 41]. 
Recombinant factor VIIa may also be an option 
for reversal of NOACs, also based on in vitro ani-
mal testing [42–44].

Patients receiving antiplatelet therapy may 
also develop ICH, and the optimal treatment and 
reversal mechanisms for this class of patients are 
still under study. The recently published platelet 
transfusion in cerebral hemorrhage (PATCH) 
trial, a randomized controlled trial in which 
patients on antiplatelet medications were ran-
domized to receive standard care or standard care 
plus platelet transfusion, failed to find a differ-
ence in patients who received platelet transfu-
sions and even trended toward harm with platelet 
transfusion [9]. Desmopressin, or DDAVP, may 
be an option for reversal of antiplatelets. A small 
study of 14 patients who were on antiplatelets 
and had sustained an ICH showed that the drug 
was well tolerated and improved platelet function 
[45]. However, larger studies are necessary to 
determine if this will provide more clinically 
meaningful endpoints in ICH patients. More 
details about antithrombotic-induced bleeding 
will be discussed as a main topic in Chap. 14.

7.3.5	 �Hemostatic Agents

Hemostatic agents, such as recombinant factor 
VIIa, have been explored as a treatment for ICH 
both in anticoagulated patients and non-anticoag-
ulated patients. The efficacy and safety of recom-
binant-activated factor VIIa for acute intracerebral 
hemorrhage (FAST) study was a randomized 
controlled trial of 841 patients with ICH. Although 
there was a significant difference in the size of 
hematoma growth, with the treatment group 
demonstrating less hematoma group, there was 
no difference in clinical outcomes [46]. Further 
data suggested that rFVIIa may be most benefi-
cial in patients with spot sign noted on CT angio-
gram. There are two ongoing randomized 
placebo-controlled trials to test rFVIIa—the Spot 
Sign for Predicting and Treating ICH (STOP-IT) 
trial and the Spot Sign Selection of Intracerebral 
Hemorrhage to Guide Hemostatic Therapy 
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(SPOTLIGHT) trial. Tranexamic acid (TXA) is 
another promising hemostatic agent. This drug 
has not yet been tested in ICH, but two random-
ized controlled trials in the TBI literature demon-
strated statistically significant reduction of 
hemorrhage progression without clinically mean-
ingful differences [47].

7.3.6	 �Seizure Management 
and Prophylaxis

Patients with clinical seizure-like activity after 
ICH should be treated with anti-seizure medica-
tions while in the ED and should be managed 
similar to any other patient with seizures [3]. The 
incidence of seizures following ICH in the imme-
diate period is unknown; is likely dependent on 
ICH location, comorbidities, and size of hemor-
rhage; but may be as low as 1.7% in one series 
and as high as 17% in patients with supratentorial 
ICH [48, 49]. Seizure prophylaxis is not recom-
mended and has been associated with poor out-
comes when adjusted for age, initial hematoma 
volume, presence of intraventricular blood, initial 
GCS, and previous warfarin use [49]. However 
these studies demonstrating harm predominately 
utilized phenytoin for seizure prophylaxis. Newer 
data report that levetiracetam may be a safer 
option for seizure prophylaxis [50].

7.3.7	 �Management of Increased 
Intracranial Pressure

After ICH, patients may experience increased 
intracranial pressure. Much of the literature from 
traumatic brain injury has been extrapolated into 
the realm of ICH, especially for the role of ICP 
management. There is an association between 
elevated ICP and outcome in ICH however. In a 
study of 121 patients with ICH and ICP monitor-
ing in place, there was a significant association 
with both poor functional outcome and mortality 
with ICP greater than 20 [51]. Simple maneuvers, 
such as raising the head of the bed to 30°, have 
previously demonstrated a decrease in intracra-
nial pressure and improved cerebral perfusion 

pressure, without compromising cardiac output 
in other types of intracranial hemorrhages, 
although less specifically in ICH [52]. As long as 
there is no concern for concomitant spinal cord 
injury, the head of the bed should be raised to 
30–45° as a basic maneuver to prevent elevated 
intracranial pressure. Both mannitol and hyper-
tonic saline (3% or 23.4%) are used to manage 
increased intracranial pressure [53]. It is impor-
tant to note that mannitol’s mechanism of action 
is via osmotic diuresis, so clinicians must be 
careful to monitor urine output and guard against 
hypotension. Hypertonic saline can be used as 
3% or 23.4%; however, 23.4% cannot be used 
with a peripheral IV, and patients must have cen-
tral venous access. 23.4% hypertonic saline pro-
vides an osmolar load in the serum with lower 
volume and shorter infusion time.

7.3.8	 �Role of Surgical Management

Two multicenter randomized controlled trials 
have been conducted to determine if there is a 
potential benefit of surgical intervention in supra-
tentorial ICH—the STICH I and STICH II trials. 
Neither the STICH I nor STICH II trial demon-
strated benefit in surgical management of ICH 
[54, 55]. However, these trials had high numbers 
of crossover from medical management into sur-
gical management groups, so neurosurgeons may 
decompress some ICHs, depending on the indica-
tions. On the other hand, posterior fossa ICHs 
require surgical intervention much more fre-
quently. Although there is no randomized con-
trolled trial data, case series describe the benefit 
of posterior fossa decompression [56]. Due to the 
proximity of the fourth ventricle and brainstem, 
patients with posterior fossa ICH should have 
surgical decompression if they have any signs of 
deterioration, brainstem compression, or hydro-
cephalus. Since there is no equipoise regarding 
this topic, there is unlikely to be a trial conducted 
evaluating the utility of posterior fossa decom-
pression [3]. Emergency medicine physicians 
should recognize this surgical indication and be 
able to communicate the findings of posterior 
fossa ICH to neurosurgical colleagues, as well as 

N. Kreitzer and D. Woo



99

any signs of early deterioration that might man-
date surgical intervention.

7.3.9	 �Prognostic Factors Associated 
with ICH

Prognosis following ICH is dependent on many 
factors. The ICH score, derived and externally 
validated, is the most common tool to determine 
prognosis [8]. However, the ICH score should not 
be the only factor used in determining prognosis. 
Recently, Morgenstern et  al. described that a 
cohort of patients who were predetermined to 
have poor prognosis based on ICH score had a 
much lower mortality than expected (20% com-
pared to 50% expected prognosis) simply by the 
avoidance of early DNR orders [57]. The ICH 
score ranges from 0 to 6, with higher score indi-
cating worse prognosis. A score of 5 or 6 indicates 
100% mortality, for instance. The ICH score fac-
tors in GCS, ICH volume, IVH, location of hem-
orrhage, and age [8]. Overall, the volume of ICH 
on head CT is the most important of these factors 
and weighs the heaviest in determining mortality 
[58]. Patients with brainstem hemorrhages and 
those with hematoma expansion also tend to have 
poorer prognosis [59, 60]. More details will be 
discussed as a main topic in Chap. 15.

7.3.10	 �Disposition

All patients with spontaneous ICH require admis-
sion to the hospital and in nearly all cases require 
admission to the intensive care unit (ICU). The 
ICU disposition is usually institution specific and 
may be managed by an internist, intensivist, 
neuro-intensivist, neurologist, or neurosurgeon. 
Interestingly, in a study of 13 ICUs, it was noted 
that after controlling for demographics, ICH 
severity, and institutional and ICU characteris-
tics, patients admitted to a neuro ICU demon-
strated an improvement in mortality rate when 
compared to general ICUs (odds ratio 3.4; 95% 
CI 1.65–7.6). A dedicated full-time neuro-inten-
sivist also was associated with lower mortality 
rate (OR 0.388; 95% CI 0.22–0.67) [61].

7.3.11	 �DNR Status/Physician 
Pessimism

Early withdrawal of care is independently associ-
ated with mortality in ICH [62]. An early DNR, 
defined as <24 h after arrival, was associated with 
doubling in hazard ratio of death at 30 days (haz-
ard ratio [HR] 2.17, 95% CI 1.38, 3.41) with 
adjustment made for age, gender, ethnicity, pre-
senting Glasgow Coma Scale, ICH volume, intra-
ventricular hemorrhage, and infratentorial 
hemorrhage [62]. Factors that have been notable 
for an association with DNR orders signed in the 
ED include increased age, ambulatory status 
before the event, CT findings with midline shift, 
intraventricular extension, larger hematoma size, 
and arrival to the ED with GCS ≤8 [63]. This has 
been described in the literature as the “self-ful-
filling prophecy,” such that patients have care 
withdrawn when they may have otherwise had a 
potentially good outcome if exposed to aggres-
sive care early in their course. Recent data also 
suggests that patients with ICH continue to have 
neurologic improvements beyond 6 months [64]. 
These studies have led to changes in the AHA 
guidelines, now giving a Class IIa recommenda-
tion to avoid signing a DNR order until the sec-
ond full day of hospitalization. Thus, emergency 
physicians should provide maximal care to 
patients with ICH in the immediate period.
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