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ICH - Case

 55 yo construction exec

§ Poorly controlled hypertension
§ Slumps over table at board meeting


 Arrives at ED 30 min after onset
§ GCS 9
§ BP 225/110


 What do you do?
§ Hematoma evacuation?
§ Lower BP to systolic < 140 mmHg?
§ ICP monitor?
§ DNR? This is a bad disease

and these folks never do well.
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ICH - Management

 No treatment (medical or surgical) proven

beneficial in improving outcome (mortality or
function) in randomized, controlled trial


 Is this still true?


 Guidelines for ICH management
(US, Europe, Japan)


 Primary and Secondary Brain Injury
§ 1o: tissue displacement, brain herniation, hydrocephalus
§ 2o: perihematoma injury; hematoma expansion; cellular

toxicity of blood products
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ICH - Prognosis


 Mortality

§ ?á30-35% within 1 week

§ ?á60% within 1 year

§ ?á80% after 10 years

§ No difference between

1988 und 1998-2003


 Functional Independence

?á20% after 6 months
Sacco 2009 Stroke

Weimar 2003 Cerebrovasc Dis

Flaherty 2006 Neurology

Fogelholm 2005 JNNP

Broderick 1993 Stroke
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Outcome Predictors – The ICH Score

Component ICH Score Points

GCS Score
3-4 2

5-12 1
13-15 0

ICH Volume (cc)
> 30 1
< 30 0

Intraventricular
Hemorrhage

Yes 1
No 0

Infratentorial Origin
Yes 1
No 0

Age (years)
> 80 1
< 80 0

Total ICH Score 0 - 6
Hemphill, Stroke 2001
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ICH – prognostic factors

not influencable:

 Initial hematoma volume


 age


 GCS on admission


 Location of ICH

influencable:

 Basic management


 Hemorrhage growth / re-bleeding


 Edema formation


 Intraventricular clot


 Hydrocephalus

Broderick 1993 Stroke

Davis 2006 Neurology

Hemphill 2001 Stroke

Tuhrim 1999 Crit Care Med

Ozdemir 2008 Neurol Res

Shapiro 1994 J Neurosurg

Diringer 1998 Stroke

Becker 2001 Neurology

Zurasky 2005 Neurology

Bhattathiri 2006 Acta Neurochir

Steiner 2006 Neurosurgery
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ICH – treatment targets


 Basic management
§ Tracheostomy
§ Prophylaxis DVT
§ BP


 ICH surgery
§ Hematoma evacuation
§ minimal invasive (MISTIE)


 ICH growth
§ Hemostasis
§ OAT-ICH – INR normalization


 Edema formation
§ ICP-monitoring
§ Decompressive surgery
§ Hypothermia


 Intraventricular hemorrhage and hydrocepahlus
§ Intraventricular fibrinolysis
§ Lumbar drains

0h 1.5 2.5
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ICH Volume

A x B x C
2

Select CT slice with largest ICH
A = longest axis (cm)

B = longest axis perpendicular to A (cm)
C = # of slices x slice thickness (cm)

Estimated volume of spheroid
Correlates well w/ planimetric CT analysis

Kothari et al. Stroke 27:1304-1305, 1996
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Clinical routine – „difficult questions“


 Basic management (RR, DVT, aso)…?


 Prevention of hematoma growth..?


 Surgical hemorrhage evacuation…?


 Management of brain edema…?


 External ventricular drainage…?


 Management of intraventricular hemorrhage..?


 Subgroup OAC-ICH…?


 Withdrawel of therapy..?
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Treatment Target – Basic Management
- blood pressure -
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BP in ICH - Expert Consensus


 Guidelines for the Management of Spontaneous
ICH
– AHA Stroke Council, 2010


 Blood Pressure
§ If concern for elevated ICP

§ Maintain SBP < 180 mmHg and MAP < 130 mmHg and
keep CPP 60-80 mmHg

§ If no concern for elevated ICP
§ Target MAP < 110 mmHg or BP < 160/90

§ Lowering systolic BP acutely to < 140 mmHg is probably safe

Arbitrary expert opinion based on recognized paucity of data
and less overall concern for perihematoma ischemia
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BP Lowering Trials in ICH


 INTERACT – Australia/NZ, China
§ Randomized open-label study
§ Entry criteria - ?�2 SBP measurements (?�150 to ?�220 mm

Hg)
§ BP-lowering regimen < 6 h of onset
§ BP Rx goals – SBP < 180 v. SBP < 140
§ “Vanguard” phase completed – 404 patients, 95% in China

(Lancet, 2008)
§ Possible modest effect on hematoma expansion in adjusted

analysis
§ No clinical efficacy signal
§ ~2500 patient pivotal trial started in late 2008


 ATACH – NIH (CCM 2010)
§ PI – Adnan Qureshi; N=60
§ “Dose-escalation” study of safety & feasibility of achieving 3

successive BP goals for 24 hours after acute ICH
§ Conclusions -safe
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• Randomized 2839 subjects
• Same protocol as INTERACT

• Outcome at 90 days tested 2 ways
• Rankin scale dichotomized at 2/3

• Proportional odds analysis across entire Rankin scale
• 68% of subjects from China

Published online May 29, 2013
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1. So does it work?
2. Is it a clinically meaningful effect?

3.6%

No difference in hematoma expansion between groups

http://www.go2pdf.com



 NOVO 7 Study: incidence of PE: 1-2%

incidence of DVT: 2% (Mayer 2005 N Engl J Med)

Boeer A, et al. Early heparin therapy in patients with spontaneous intracerebral

haemorrhage. J Neurol Neurosurg Psychiatry 1991:

- early unfractionated heparin safe without bleeding complications


 However: fear of rebleeding

Treatment Target – Basic Management
- DVT prophylaxis -
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Treatment Target – Basic Management
- DVT prophylaxis -


 „Hemorrhage growth“:

§ No „significant“: Volumen >33% in follow-up CT

§ 2 „moderate“: Volumen >20% in follow-up CT

Kiphuth et al. 2008. CVD
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Treatment Target – Basic Management
- DVT prophylaxis -
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Treatment Target – Basic Management
- DVT prophylaxis -
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Treatment Target – Basic Management
- DVT prophylaxis -
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Clinical routine – „difficult questions“


 Basic management (RR, DVT, aso)…?


 Prevention of hematoma growth..?


 Surgical hemorrhage evacuation…?


 Management of brain edema…?


 External ventricular drainage…?


 Management of intraventricular hemorrhage..?


 Subgroup OAC-ICH…?


 Withdrawel of therapy..?
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Treatment Target - „hemorrhage growth“

5%10%NA2%12%6-24h

19%29%21%17%NA0-6h

11%16%NA8%NA3-6h

24%36%NA18%26%0-3h

TOTALKazui ´96
n=204

Fujitsu´90
n=107

Fujii ´94
n=627

Brott ´97
n=103

Time
window
until CT

baseline

After 6h
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Hematoma Expansion in ICH


 Previously suggested as
§ rare

§ suggestive of underlying AVM, coagulopathy


 Studies of early serial CT show as common
§ 72% of patients have some hematoma expansion over initial 24

hrs
§ 38% have significant (>33%) expansion over 24 hrs, usually

clinically significant
§ w/in 1 hr in 26% of cases


 Hematoma expansion worsens outcome
Davis et al. Neurology 2006

Brott et al. Stroke 1997
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Hematoma Expansion in ICH

Initial CT 2’ 45” later

Images Courtesy of Jonathan Rosand, MD
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Hematoma Expansion in ICH

 Characteristics

§ occurs mostly w/in 24 hours (esp. 6 hours) from onset
§ usually associated with clinical deterioration


 Mechanism?
§ Associated with elevated BP?

§ interaction of elevated glucose (or Hgb A1C) and systolic
blood pressure on admission > 200 mm Hg (Kazui
1998)

§ Lack of association b/t hemodynamic factors and ICH
hematoma growth (Jauch, Stroke 2006)

§ Perihematoma coagulopathy/DIC?


 Is this a target for intervention?
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Hemostatic Agents

FAST - Phase III Trial of rFVIIa in acute ICH

 ICH patients

§ Without coagulopathy
§ CT scan w/in 3 hours
§ Rx w/in 1 hour of CT scan
§ 841 patients randomized; 821 patients dosed


 F/U of phase IIb trial that showed
§ Decreased hematoma expansion
§ Lower mortality and better functional outcome
§ Modest increase in thrombotic events


 First large ICH medical trial ever conducted

 Protocol similar to phase IIb trial

 rFVIIa 80 µg/kg vs 20 µg/kg vs placebo

Mayer et al., NEJM 358: 2117-2137, 2008
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FAST: Primary Results


 Reduces hematoma expansion


 No effect on clinical outcome


 Increase in arterial thrombotic events

Hematoma Growth at 24 hrs Placebo 20 ?§g/kg 80 ?§g/kg P

Mean % change 26% 18% 11%
<0.001

(80 ?&g/kg vs
placebo)

Absolute difference 7.8 + 18.7 4.7 + 14.8 3.8 + 15.3
0.009

(80 ?Ýg/kg vs
placebo)

Modified Rankin Score > 5 at 90 days 24% 26% 29% NS

Mortality 19% 18% 21% NS

Arterial Thrombotic Events 4% 5% 8% 0.04

Cerebral Infarction 1% 1% 3% 0.14

Mayer et al., NEJM 358: 2117-2137, 2008

http://www.go2pdf.com


Treatment Target - „hemorrhage growth“

rFVIIa: is there a chance?


 Post hoc

§ age <70a

§ ICH volume <60ml

§ IVH volume <5ml

§ Treatment within 150min

Mayer 2009 Stroke
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CT “spot sign”

Im
ag
es
co
urt
es
yo
fJ
os
hu
aG
old
ste
in,
MD

http://www.go2pdf.com


Treatment Target - „hemorrhage growth“

Lancet Neurol 2012
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Clinical routine – „difficult questions“


 Basic management (RR, DVT, aso)…?


 Prevention of hematoma growth..?


 Surgical hemorrhage evacuation…?


 Management of brain edema…?


 External ventricular drainage…?


 Management of intraventricular hemorrhage..?


 Subgroup OAC-ICH…?


 Withdrawel of therapy..?
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ICH surgery
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ICH surgery
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Surgical Trial for ICH (STICH)


 Completed in 2003


 Largest study of surgery in ICH (>1000 pts)


 Does a policy of “Early Surgery” improve
outcome in patients with spontaneous
supratentorial ICH compared with a policy of
“Initial Conservative Treatment”?
§ Randomisation within 72 hours of ictus
§ Surgery within 24 hours of randomisation
§ Selection based on “uncertainty principle”

Mendelow Lancet , 2005
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ICH surgery


 Supratentorial ICH (n=1033)


 Therapy within 72h


 early Operation vs. konservative


 „Uncertainty“ principle

STICH (Surgical Trial in Intracerebral Hemorrhage)

Mendelow 2005 Lancet
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STICH (Surgical Trial in Intracerebral Hemorrhage)

Mendelow 2005 Lancet

ICH surgery
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Surgical Trial for ICH (STICH)


 Completed in 2003


 Largest study of surgery in ICH (>1000 pts)


 Does a policy of “Early Surgery” improve
outcome in patients with spontaneous
supratentorial ICH compared with a policy of
“Initial Conservative Treatment”?
§ Randomisation within 72 hours of ictus
§ Surgery within 24 hours of randomisation
§ Selection based on “uncertainty principle”

Mendelow Lancet , 2005
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STICH - Results

Mortality Early Surgery Initial Conservative tx

Alive 304 (64%) 316 (63%)

Dead 173 (36%) 189 (37%)

Primary Outcome
(“Prognosis based”

functional outcome)
Early Surgery Initial Conservative tx

Favourable 112 (26%) 118 (24%)
Unfavourable 346 (74%) 351 (76%)

P=0.71

P=0.41

• No Difference
• 26% of patients randomised to Initial Conservative Treatment

later had surgery
• Early surgery is not harmful

• There is no evidence favoring early surgery in supratentorial ICH

Mendelow Lancet , 2005
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STICH – Subgroup-Analysis

Mendelow 2005 Lancet

ICH surgery
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• Lobar ICH within 1 cm of cortical surface
• Hematoma volume 10-100 cc

• Randomized within 48 hours of onset
• Best motor score on GCS of > 5

• Conscious
• No intraventricular hemorrhage

• Randomly assigned to surgery within 12 hours or not
• 6 month GOSE

• “Prognosis-based” outcome
• Enrolled ~5% of patients screened

• 21% of non-surgical group received delayed surgery
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ICH surgery

STICH II

1) Overall, no evidence for surgery in lobar ICH without IVH
2) Maybe advantages in survival for those patients with poor prognosis
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STICH II versus STICH I…
Trend for reduced mortality

42
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ICH surgery


 SUPRATENTORIAL

 No evidence and no general recommendation

for surgery


 INFRATENTORIAL
§ cerebellar ICH >2-3 cm,
§ Clinical worsening or imminent brain stem

compression
with hydrocephalus

§ If surgery, probably the earlier the better
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MISTIE

 Minimally invasive surgery plus recombinant

t-PA for intracerebral hemorrhage evacuation
(Mould Stroke 2013) (n=118)


 Dose-ranging and safety study for image-
guided catheter placement with subsequent
t-PA instillation and clot aspiration


 ICES group – endoscopic hematoma removal


 Hematoma removal associated with
decreased peri-hematomal edema


 MISTIE phase 3 trial proposed and under
review at NIH
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ICH surgery – minimal invasive
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ICH surgery – minimal invasive
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ICH surgery – minimal invasive
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ICH surgery
- conclusion and recommendations -

2010 American Heart Association
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Clinical routine – „difficult questions“


 Basic management (RR, DVT, aso)…?


 Prevention of hematoma growth..?


 Surgical hemorrhage evacuation…?


 External ventricular drainage…?


 Management of brain edema…?


 Management of intraventricular hemorrhage..?


 Subgroup OAC-ICH…?


 Withdrawel of therapy..?
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External ventricular drainage..?

Goal of cerebral monitoring:

Prevention of secondary brain damage

§ early recognition of reversible damage

§ monitoring of specific ICP-lowering therapy

§ helps establishing prognosis of cclinical course

§ may result in improved neurological outcome?
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External ventricular drainage..?
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External ventricular drainage..?
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 Acute life-saving procedure in occlusive hydrocephalus


 Enables physician:

§ Drainage of CSF

§ ICP Monitoring

External ventricular drainage..?
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 Indication:


 Ventriculomegaly mit
§ GCS < 12
§ Hunt-Hess-Grad >= 2
§ Hunt-Hess-Grad >= 3
§ No response to contact


 Patients with ongoing clinical worsening


 Patients who cannot be monitored clinically

External ventricular drainage..?
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External ventricular drainage..?

Bicaudatus-IndexBicaudatus-Index

A
B

Index =

van Gijn, JNS 1985
Hasan, Stroke 1989

Der Bicaudatus-Index is age-dependent:
< 36 y: 0,16

...
> 75 y: 0,21
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Clinical routine – „difficult questions“
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Treatment Target - „edema formation“

2cm 2+1cm

V = 4/3 * ?µ* r3

V1 = 33.5 ml V2 = 113 ml
(= ~3x V1)
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Treatment Target - „edema formation“

Venkatasubramanian et al. 2011 Stroke

à Ödementwicklung am ausgeprägtesten innerhalb der ersten 2 Tage
à Maximale Ödenausbreitung gegen Ende der zweiten Woche

http://www.go2pdf.com


Treatment Target - „edema formation“

Treatment? When?
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Treatment Target - „edema formation“
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Treatment Target - „edema formation“
- Decompressive Surgery? -

Kim 2009 Acta Neurochir

Ramnarayan 2009 J Stroke Cerebrovasc Disn=24 (ICB)

n=23
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Treatment Target - „edema formation“
- Hypothermia? -


 Experimental data from animals
§ Reduction of edema
§ Functional improvement


 Stabilizes BBB


 Reduction of inflammatory processes


 prevents progression of edema formation


 à early initiation?!
Fingas 2007 Exp Neurol
Kawanishi 2008 J Stroke Cerebrovasc Dis
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Treatment Target - „edema formation“
- Hypothermia? -

initial data from Erlangen, Germany (n=21)

10d

Temp °C

Kollmar/Schwab 2010 Stroke
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Treatment Target - „edema formation“
- Hypothermia? -

Kollmar/Schwab 2010 Stroke

Volume (ml)

Behandlungstage

ICH Volume

edema-Volume Hypothermia-group

Edema-Volume Control-group

Days of treatment
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Treatment Target - „edema formation“
- Hypothermia? -

Kollmar/Schwab 2010 Stroke
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Clinical routine – „difficult questions“


 Basic management (RR, DVT, aso)…?
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Treatment Target - intraventricular hemorrhage


 IVH ?±25–45% after primary ICH


 IVH + hydrocephalus ?C15–30%


 Independent prognostic parameter


 Morbidity and mortality increased


 Lethality within 30 days:

43-59% (vs. 9% without IVH)


 STICH, NOVO 7, FAST:

poor Outcome in 70-90 %


 Optimal treatment so far unknown

Tuhrim et al.
Crit Care Med 1999
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Treatment Target - intraventricular hemorrhage

Acute IVH

Acute occlusive
hydrocephalus

ICP ⇑

Cerebral bloodflow ⇓

Secondary damage
of brain parenchyma

Direct mass
effect of
blood

Impairment of
ependymal /sub-

ependymal
structures,
especially
brainstem

Mechanical,

Toxical,

Inflammatory
effects

Aresorptive
communicating
Hydozephalus

Impaired
Pacchioni-

granulations

delayed
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Treatment Target - intraventricular hemorrhage

 Insertion of external ventricular drains (EVD)


 Acute life-saving procedure in occlusive hydrocephalus


 Enables physician:

§ Drainage of CSF

§ Drainage of IVH

§ ICP Monitoring
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Treatment Target - intraventricular hemorrhage


 EVD-“occlusion“


 Risk of infections


 à repeated EVD-exchanges


 after 2-3 EVD-exchanges

à permanent VP-Shunt


 Catheter track bleeds


 Parenchymal bleeds


 Addional trauma


 dislocation

Problems during course of the disease
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Treatment Target - intraventricular hemorrhage
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Intraventricular fibrinolysis

admission

Day 3

3x4mg rtPA
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Intraventricular fibrinolysis


 Ensures functionality of EVD


 Hastened IVH clot lysis


 Reduction of increased ICP


 Treatment of occlusive hydrocephalus


 Avoidance of VP-shunts


 Shortening of neurocritical care duration

Rationale
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Intraventricular fibrinolysis

CLEAR IVH
Clot Lysis: Evaluating Accelerated Resolution of Intraventricular Hemorrhage rt-

PA Treatment of Brain Hemorrhage

A multicenter, randomized, double-blind, placebo-controlled trial

2003-2005 2005-2007 2008-2012

CLEAR A CLEAR B CLEAR III

Optimal

dosage

Optimal time
intervall and

duration

RCT:

Outcome
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Intraventricular fibrinolysis

CLEAR-IVH
- clinical Outcome of patients of CLEAR A & B -

Modified Rankin
After 30 days: Safety, CLEAR A, CLEAR B

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Treated (n=52) Placebo (n=22)

%
at

Ea
ch

Sc
or

e

0 No Disability

1 Mild Disability

2 Mod Disability

3 Mod-Sev Disability

4 Sev Disability

5 Vegetative

6 Dead

79% 78%
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Intraventricular fibrinolysis

…however, after 90 and 180 days

mRS 4-6:

52%

BI>85:

70%

http://www.go2pdf.com


Intraventricular fibrinolysis

CLEAR-IVH
- Phase III -

2009-2012?

CLEAR III


 Placebo-controlled


 Double blinded


 Randomized


 Planned patients: 500 (currently ?�87)


 Primary endpoint: mRS after 6 months


 Power-assumption: 15 % „Shift“ in Outcome mRS 0-3
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Intraventricular fibrinolysis
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Intraventricular fibrinolysis
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%

1 EVD (n=13)

2 EVDs (n=14)

Staykov 2009 JNNP

1 versus 2 EVD:
Reduction of ventricular clot volume
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Intraventricular fibrinolysis
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Post-hemorrhagic hydrocephalus


 3d after admission: ventricles free from blood

…..however, ICP increase after clamping of EVD


 in >80% of all patients in acute phase
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Post-hemorrhagic hydrocephalus

Problems of communicating hydrocephalus:


 continuous EVD-drainage necessary
- Dislocation
- Infection
- Obstruction


 Permanent VP-Shunt – when?
- decision on VP-Shunts usually after 2-3 weeks


 ?á25%-33% of patients with EVD and aresorptive hydrocephalus need VP-
shunting (if not received IVF)


 VP-Shunt - Malfunction
§ In 1. year up to 40% (even experienced neurosurgeons)
§ 70-80% of pateints with VP-Shunt need revision
§ Causes both on proximal and distal end
§ Infection up to 8-10%

Engelhard 2004 Surg Neurol
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Post-hemorrhagic hydrocephalus
- Lumbar drains -

Concept of lumbar drains

1) As soon as IVH is resorbed and „cleared“#
3. and 4. ventricles (CT-based) and

2) EVD-clamping fails à

3) Diagnosis of aresorptive hydrocephalus
with communicating inner and outer CSF spaces

Placement of Lumbar drain should sufficiently drain
CSF spaces – thereby replacing the EVD
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Post-hemorrhagic hydrocephalus
- Lumbar drains -

Tuohy System
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Post-hemorrhagic hydrocephalus
- Lumbar drains -

Benefits of Lumbar drains compared to EVD


 less invasive (à less complications such as
catheter tract bleeds, symptomatic seizures)


 Quick exchange (bed-side technique)

à duration of CSF drainage may be increased
à Pacchioni Granulations have more time for reconstitution
à Reduction of nessessity of VP-Shunts?
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Post-hemorrhagic hydrocephalus
- Lumbar drains -

Huttner 2007 Stroke

HäufigkeitVP-Shunt

0

5

10

15

20

25

30

35

40

nurEVD EVD+LD

%

Duration of EVD (days) Nessessity of VP-Sunts (in %)

Only EVD first EVD, then LD Only EVD first EVD, then LD
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Combination of IVF and Lumbar drains

Avoidance of EVD-exchange and VP-Shunts by combination
of intraventricular fibrinolysis and lumbar drains

Hydrocephalus

ICH

EVD EVD
LD

i.t.Lyse

„opening“

VP-Shunt

Huttner&Staykov 2010
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Combination of IVF and Lumbar drains

no EVD-exchange
1 VP-Shunt

Staykov et al. 2009 STROKE
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Conclusion – Treatment of IVH


 EVD placement in occlusive hydrocephalus


 Intraventricular fibrinolysis speeds-up clot resolution


 Intraventricular fibrinolysis leads to
§ less EVD-exchanges

§ less VP-shunts

§ Influenes outcome? (CLEAR-IVH)


 As soon as aresorptive hydrocephalus is diagnosed à place LD


 Lumbar drainage leads to
§ Less EVD-exchanges

§ Less VP-shunts


 Combination of IVF and LD leads to
§ No EVD-exchanges

§ Almost no VP-shunts
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Clinical routine – „difficult questions“


 Basic management (RR, DVT, aso)…?


 Prevention of hematoma growth..?


 Surgical hemorrhage evacuation…?


 External ventricular drainage…?


 Management of brain edema…?


 Management of intraventricular hemorrhage..?


 Subgroup OAC-ICH…?


 Withdrawel of therapy..?
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Treatment Target - „hemorrhage growth“
- ICH related to oral anticoagulants -
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Treatment Target - „hemorrhage growth“
- ICH related to oral anticoagulants -

 ICH volume larger the higher the INR (>3) (Flaherty ML, et al. Neurology 2008)


 Outcome OAT-ICH worse than primary ICH


 Mortality up to 67% after 1y (Rosand J, et al. Arch Intern Med)


 Predictors for hematoma growth:

§ initial systolic BP (Zubkov AY, et al. Arch Neurol. 2008)

§ Incompletely reversed INR after 2h (Huttner HB, et al. Stroke 2006)
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Treatment Target - „hemorrhage growth“
- ICH related to oral anticoagulants -

Treatment options for INR reversal:

Vitamin K

Fresh Frozen Plasma (FFP)

Prothrombin Complex Concentrate (PCC)

rFaktor VIIa
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Treatment Target - „hemorrhage growth“
- ICH related to oral anticoagulants -

INR < 1.5 PCC / +

(N=31)

FFP / +

(N=18)

VAK

(N=6)

Growth 19.3%

P<0.01

33.3% 50%

INR < 1.5 within
2 hours

26 (83%)

P<0.01

7 (38.8%) 0

Growth 19.2%

n.s.

28.5% 0

Huttner et al. Stroke 2006;47:404-408
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Conclusions
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Clinical routine – „difficult questions“


 Basic management (RR, DVT, aso)…?


 Prevention of hematoma growth..?


 Surgical hemorrhage evacuation…?


 External ventricular drainage…?


 Management of brain edema…?


 Management of intraventricular hemorrhage..?


 Subgroup OAC-ICH…?


 Withdrawel of therapy..?
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§ 68 J., Warfarin (INR = 2,2); comatose, GCS = 3; areactive pupil; CT
§ The only discussion of palliative therapy was in the last sentence:

Termination of therapy: when and how?
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fMRI durch Martin Monti

Docs identify „significant“ brain activity
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47-y male, 2h ago headache,
Hemiparese right, aphasia, Somnolent.


 admission
§ Normal (Morphin)

§ Stroke (Mittelweg)

§ Intensiv


 EVD?


 Intraventrikular lysis?


 If sepsis then full therapy?


 Dialysis if renal failure?


 ARDS-treatment >72h?


 ICP Therapy:
§ Mannitol

§ Hypothermia?

§ Barbiturates?


 Reanimation:
§ pharmacological?

§ defibrillation?
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If there was a standard advance directive
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78-y woman, previous healthy,
3h ago acute hemiparesis left, dysarthria, Somnolenz.
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If there was a standard advance directive


 admission
§ Normal (Morphin)

§ Stroke (Mittelweg)

§ Intensiv


 EVD?


 Intraventrikular lysis?


 If sepsis then full therapy?


 Dialysis if renal failure?


 ARDS-treatment >72h?


 ICP Therapy:
§ Mannitol

§ Hypothermia?

§ Barbiturates?


 Reanimation:
§ pharmacological?

§ defibrillation?

http://www.go2pdf.com


Reasons for death
(mutually exclusive)

unsuccessf
ul REA

Brain
death

Withhold
therapy

Withdraw
therapy

19.6% 7.8% 37.5% 35.1%

Withdrawel of therapy?
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Admission until decision

Decision until death
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Withdrawel of therapy?

Median time until death (0.35-5.5 hours)
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Problem, if age is most important parameter for decision

Withdrawel of therapy?
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Neurology 2001

Neurology 2007

Crit Care Med 2011

Self fulfilling prophecy with withdrawal of
life support
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Withdrawel of therapy?
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Withdrawel of therapy?
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Withdrawel of therapy?
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Withdrawel of therapy?

the welfare of the patient is to be the highest law

the will of the patient is to be the highest law
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Kiphuth et al. 2010. Crit Care 14:R144

We do know the will of the patient in ICH
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Kiphuth et al. 2010. Crit Care 14:R144
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Kiphuth et al. 2010. Crit Care 14:R136
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