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Causes of ICH

e Trauma
e Non-traumatic

50% Is associated with arterial hypertension
-chronic
-acute

cold related

trigeminal nerve stimulation
posterior fossa surgery
cardiac surgery

scorpion bite
electroconvulsive therapy
carotid endarterectomy
migraine attack
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12-15/100.000

mortality: 10-50%

60-day survival-rate around 50%
20% Independent after 6 months
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e 10x more frequent:
—1,7% X treatment year on warfarine

o expansion over 33% of Iinitial ICH voulme:
— 56% with OAC
— 26% In normal hemostasis

* mortality: over 65%




Conditions behinde OAC-ICH

age
hypertension

previous stroke

cerebral amyloid angiopathy
concomitant use of antiplatelet drugs
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OAC - Indications

o atrial fibrillation
e cardiac valve replacement

e deep venous thrombosis




OAC — drugs

o warfarin and coumarin

e |nhibite the formation of the reduced form of vitamin K in the

liver that would activate prothrombin and factor (F)VII, IX and X.
o half life:

Warfarin
— warfarin: 2d /H/ —— Oxidized vit K

. " duc.tS«S i

— coumarin: 7d H”Bﬂgxida e Functional furm
VitK prothrombin

ot

l S R FIX

Reduced vit K / @' FX

Inactive form
prothrombin
FVII
FIX
FX

N
pcs®



Monitoring of OAC

e INR - International normalized ratio
e does not reflect the level of FIX

* thrombelastography would be the ,state of
the art” approach




Monitoring of OAC
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Analysis of the Pécs
Severe TBI Database

* 06/2002-12/2008 305 severe TBI

* Analysis of the effect of primary and
secundary coagulopathy on mortality



OR

60,0
55,0
50,0
45,0
40,0
35,0
30,0
25,0
20,0
15,0
10,0

5,0

0,0

Gender

Age

Age<60 with SDH

GCSon
admission

Alcohol

Primary
coagulopathy

Secondary
coagulopathy
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sensitivity

0,9

0,8

0,7

0,6

0,5

0,4

0,3

0,2

0,1

ROC: on admission INR

1,245

N

0,1

0,2

0,3

0,4 0,5 0,6

1-specificity

0,7

0,8

0,9
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o hypertension appears to be a modifiable risk
factor for morbidity and mortality from
IntraCerebra| hemOI’rhage" (Fric-Shamji E, Can Fam Physician

2008)




form

FFP/kg body weight
increases the levels of
coagulation

factors by 1 to 2 1U/dl

Agent Mechanism of action Dose required Pros Cons

Vitamin K activates prothrombin, 5-20mg, iv. is preferred | Cheep, Delayed action:
FVILIX, X over sc. delayed action, can be inadequate for acute

used for days reversal of OAC

PCC Contains prothrombin, | 11U of F IX/kg body Prompt action, Risk of thrombosis and
FVILIX, X, protein C,S,Z | weight increases the level all F in small volume, DIC
in concentrated form of plasma rapid reversal of OAC

F IX by 1 1U/dL
FFP All F in non-concentrated 1 mL of Contains all F Delay due to thawing,

F-level is not reliable,
circulatory overload

Activated FVII

Activated FVII

5 to 30, max. 320 ug/kg

Prompt action,
documented reduction in
haematoma growth

No documented
change in outcome
Increased arterial
thromboembolism

¢

.
o
(o)
e
7 §

pcs®

3 67

NsTS *

Surgery Halt haematoma growth{ Within 2-24 hrs to reducg Prompt reduction of ICP,| No benefit except a
provide surgical haematoma growth prevention of haematoma subset of patients
haemostasis growth
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 In the absence of anticoagulants the
chance for thromboembolic complication is
22/100 patient year that is 0.06%/day
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Early surgery versus initial conservative treatmentin
patients with spontaneous supratentorial intracerebral
haematomas in the International Surgical Trial in
Intracerebral Haemorrhage (STICH): a randomised trial

& Deraid Mersdeloss, Barbara s Gragean, Helen M Femandes, Gordon D8Murnag Graham M Teosdale D Tarauee Hape, A bbas Karini

M Dona’d 8 Show, and Dawid H Barer for the STICH investigators®
Lo oat 206085 365 38747



Early surgery versus initial conservative treatment in
patients with spontaneocus supratentorial intracerebral
haematomas in the International Surgical Trial in
Intracerebral Haemorrhage (STICH): a randomised trial

A Dovaid Memdelorss, Barbara & Gregzon, H elen M Femandes, Gondos DlMerrae Grafham M Teasdale D Teresoe H ope. A bbas Earini

M Donatd M Show, and Daeid H Barer for She STIOH ieeshigarhors™ Lonoet 2005: 365- 3E7-a7

Early surgery Initial conservative treatment  Absclute
m=458) (n=4971 benefit (95% Cl)
Primiary outcome
Favourable 122 [ 26%) 118 (24%) 23 0-32ta 77l
Unfavourable 346 (74%) 7R (76m) "
Mot recorded 1
Secondary outcomes
Weortality
Alive® 0 (Bds6) 316 (6% 1-2 [-49ta7-2)
Dead 173 (36%) 189 (37 %)
Prognosis-based modified Rankin indes
Favourable 152 (23%) 137 (28w 4.7 (-1-2 to 10.5)
Urfavourakle 312 (67=) 301 (72w
Mot record ed 4 g
Prognosis-based Barthel index
Favourable 124 (27%) 110 (23%) 41 (-1-4to25)
Urfavourakle 241 (73%) IFTTTE -
Mot record ed 3 in
Diata are number (%), *Includes 17 patients whowere alive at & months but statuswas unknowen.
Table 4: Outcomes at & months




Early surgery versus initial conservative treatment in
patients with spontaneous supratentorial intracerebral
haematomas in the International Surgical Trial in
Intracerebral Haemorrhage (STICH): a randomised trial

& Diersid Mendieloss, Bocharad Gregsen, HelenM Femandes, Gondon DiMurras, drahom M Teasda'e D TeranoeH ope, & bbas Karimi

M Dona'dM Shaw, and David H Barer for the STICH ivvestigators®
Lanes® 30085 365 38747

Interpretation Patients with spontaneous supratentorial intracerebral haemorrhage in neurosurgical units show no
overall benefit from early surgery when compared with initial conservative treatment.




Early surgery versus initial conservative treatment in
patients with spontaneous supratentorial intracerebral
haematomas in the International Surgical Trial in
Intracerebral Haemorrhage (STICH): a randomised trial

& Dereid M erdolow, Barbara A Grogeon, Helen M Fom andes, Gordon DMevray Grahom M Teasdala D Tarmce M ape, Abbas Karimj

M Dona'dM Shaw, and Dawid H Barer for the STICH imvestigators”
a Show, and dH o ffor $he STICH T Lt 2005; 652 3E7- 7
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Surgical technigues, approaches

CRANIOTOMY

minimally invasive — maximal access:
operating microscope, microsurgical techniques
small cortical incision

putaminal: transcisternal-trans-Sylvian-transinsular approach with
2cm insular corticotomy

use of self-retaining retractors (?)
haemostasis is of crucial importance:
- raise BP to assess rest-bleeding

other: stay in the epicenter, while avoiding eloguent areas, minimize
corticotomies

apply ventriculostomy when necessary



Surgical technigues, approaches

BUR HOLE ASPIRATION

minimally invasive — minimal access:

control of the operative field is limited

low efficacy, high rate of recurrence




Surgical technigues, approaches

STEREOTACTIC ASPIRATION

1965 Benes et al. (Acta Neurochir)
 deeply seated lesions

« with the aid of fibrinolytics, mechanically assisted devices, CT-, MR-
guidance

e lack of direct visualisation
* risk of rebleeding

« from the medico-economical point it may have advantages in
putaminal haematomas in moderately disabled patients
(Hattori et al., Surg Neurol, 2006)



Surgical technigues, approaches

FIBRINOLYTIC THERAPY

« Simple needle aspiration from a bur hole, followed by urokinase or
tPA via a catheter

 the former also inhibits further clot-formation
e the latter is more effective
* risk of rebleeding: 6 hours delay suggested

e stereotactic guidance can improve accuracy




Surgical technigues, approaches

MECHANICALLY ASSISTED ASPIRATION

Archimedes water screw principle (Backliund and von Holst, 1978, Surg Neurol)

suction of hard clot in conjunction with twist-drill maneuver

complicated with limited or no advantage over other techniques




Surgical technigues, approaches

NEUROENDOSCOPIC TECHNIQUES

e stereotaxy or ultrasonography guided
 haematomas with ventricular expansion
 haematoma evacuation, third ventriculostomy, ventricular drainage

 Longatti et al., Stroke, 2004: 13 cases in 7y...
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e n large lobar lesions situated not further than 1cm from the
cortical surface

e: In cerebellar ICH with rapid deterioration and/or ICH d>
3cm

'8 moderate sized deeply seated haematomas with moderate
neurologic deficit (GCS over 8) where an ultra-early
Intervention (within 4-8hrs of haemorrhage) is feasible
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Dilemmas of p-fossa hematomas

 relatively older population

 rapid deterioration:
— hydrocephalus
— brainstem compression
— coning
 shorter therapeutic window




Case-1






factors associated with outome

(Dammann et al., Neurosurg Rev 2011 34:77-86)

e GOOD OUTCOME:
- GCS 13
— Hess-Bassettl consciousness score 2

« POOR OUTCOME:
— tight p-fossa
— brainstem compression
— hematoma size is not necessarily a player!
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