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Acute Management of ICH

• Predicting hematoma expansion (outcome)

• Preventing hematoma expansion

• Monitoring for complications of ICH



24-4812-240-3 6-123-6

hours from onset

Stroke 1996;27:1783-87 

Is it expanding?



Spot Sign

Wada et al., 2007



Spot Sign

• The sensitivity of spot sign was 63%

• The specificity was 90%

BioMed Research International, 2017





• Select CT slice with largest ICH

• A = longest axis (cm)

• B = longest axis perpendicular to A (cm)

• C = number of slices x slice thickness (cm)

A x B x C

Calculating ICH Volume

2



ICH volume

> 30cc 1

< 30cc 0

Intraventricular extension

Yes 1

No 0

Infratentorial location

Yes 1

No 0

Age

> 80 1

< 80 0

Glasgow coma scale

3-4

5-12

13-15

2

1

0

Total score 0-6

Godoy, D. A. et al. Stroke 2006

Score 30-day mortality

0 0%

1 13

2 26

3 72

4 97

5, 6 100

ICH score
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Preventing Hematoma Expansion

• Blood pressure control

• Reversing INR

• ? Platelet transfusion

• Metabolic



Preventing Hematoma Expansion

• Blood Pressure Control



Target blood pressure 140 systolic?
INTERACT 2 trial

• Patients within 6 hours of onset of ICH

• Treatment arm: SBP <140

• Control arm: SBP <180



Systolic BP time trends
1 hour - Δ14 mmHg (P<0.0001)
6 hour - Δ14 mmHg (P<0.0001)

Intensive group to target (<140mmHg)
462 (33%) at 1 hour
731 (53%) at 6 hours
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INTERACT 2: results

• No difference between groups in death or major disability

• Intensive blood pressure lowering resulted in better functional 

outcomes at 90 days than standard therapy

N Engl J Med. 2013;368:2355–2365



BP Control

• AHA Statement:

• For ICH patients presenting with SBP between 150-220 mm Hg 

and without contraindication to acute BP treatment, lowering of 

SBP to 140 mm Hg is safe (class1; Level of Evidence A) and can 

be effective for improving functional outcome (class 2a; Level of 

Evidence B)

AHA/ASA guideline, 2015



Preventing Hematoma Expansion

• Reversing Anticoagulation



Reversing the INR

• No more fresh frozen plasma

• Choose prothrombin complex concentrate

• Vitamin K dependent coagulation factors II, VII, IX, X and protein 

C+S

• Give vitamin K IV along with it



PCC vs. FFP

• Effective hemostasis in 72.4% of the 4-factor PCC group vs. 65.4% 

of the FFP group

• PCC non-inferior to FFP

• INR ≤ 1.3 at half an hour after the end of the infusion in 62.2% of 

the PCC group vs. 9.6% of the FFP group

• PCC superior to FFP



Advantages of PCC

• Less volume

• Rapid reversal of the INR to less than 1.3 within 30 minutes

• Rapid infusion rate – 8.4 mL/minute



Kcentra dose

Usually 25 units/ mL

Therefore 3500 units = 140 mL

FFP would have been 1050 mL  (15mL/kg)



Reversal

• AHA Statement:

• Patients with ICH whose INR is elevated because of VKA should 

have their VKA withheld, receive therapy to replace vitamin K-

dependent factors and correct the INR and receive intravenous 

vitamin K (class 1; Level of Evidence C). 

• PCCs may have fewer complications and correct the INR more 

rapidly than FFP and might be considered over FFP (class 2b; 

Level of Evidence B)



NOAC



Preventing Hematoma Expansion

• Platelet Transfusion



• 282 ICH cases imaged at onset and at 72 hours, including 70 (25%) taking 

antiplatelet medication

• No difference in baseline hematoma volume

• No difference in hematoma growth at 72 hours

• No difference in need for surgical evacuation

• No difference in Rankin score at 90 days

• No difference in mortality

Platelet Transfusion for ASA use?



Platelet Transfusion

• AHA Statement:

• The usefulness of platelet transfusions in ICH patients with a 

history of antiplatelet use is uncertain (class 2b: Level of Evidence 

C)

• Patients with a severe coagulation factor deficiency or severe 

thrombocytopenia should receive appropriate factor replacement 

therapy or platelets, respectively (class 1; Level of Evidence C)



Surgery of ICH

• Lower morbidity from re-bleeding, edema, or necrosis from mass 

effect

• Rarely causes neurologic improvement

• Lower mortality for patients with GCS 7-10



Surgery

• Patients with cerebellar hemorrhage who are deteriorating 

neurologically or have brain stem compression or hydrocephalus 

should under go surgical removal as soon as possible (class 1; 

Level C)

• Initial treatment of these  patients with ventricular drainage rather 

than surgical evacuation is not recommended (class 3; Level C)



Surgery



Surgical vs. Medical

• Marked mass effect, edema, midline shift

• Symptoms due to IICP or to mass effect 

from the clot or surrounding edema

• Volume: 30 c.c.

• Persistent elevated ICP

• Rapid deterioration

• Young patient (< 50 yrs)

• Favorable location

• Early intervention

• Minimal symptomatic lesions

• High ICH score

• Massive hemorrhage in dominant site

• Poor neurological condition

• Age > 80 yrs

• Severe coagulopathy

• Basal ganglion or thalamic hemorrhage



Hydrocephalus



Indications for EVD

• EVD as treatment for hydrocephalus is reasonable, esp. in patients 

with decreased level of consciousness (class 2a; Level B)

• Place in the lateral ventricle contralateral to the hemorrhage



Intraventricular Hemorrhage

• Although intraventricular administration of rtPA in IVH appears to 

have a fairly low complication rate, the efficacy and safety of this 

treatment are uncertain (class 2b; Level B)

• The efficacy of endoscopic treatment of IVH is uncertain (class 2b; 

Level B)



Severe Head Injury

• First priority

• Securing airway, breathing, and circulation (ABC)

• GCS scores≦ 8 emergent intubation

• Avoid hypoxia (PaO2<60mmHg)

• Avoid hypotension (SBP<90mmHg)

• Avoid electrolyte imbalance: Na, Glu, Mg

• Other system injury (life threatening): check chest and 
abdomen



壓力、循環



腦循環如何調節？
門羅定律

• Vintracranial vault=Vbrain+Vblood +VCSF



腦循環的流體力學

• 腦血流與腦灌流壓(cerebral perfusion pressure，CPP)成正
比。

CBF=CPP/CVR

• 腦灌流壓又等於平均動脈壓(mean arterial pressure，MAP)

減顱內壓。

CPP=MAP-ICP

• 在腦血管自動調節下，腦血流維持恒定。



神經加護照顧及腦部監測

• 主要面對的是腦部的二度傷害(secondary injury)，如顱
內出血、腦水腫、血氧不足及缺血(常因顱內壓升高或
休克)等



腦灌流壓降低，引發反應性血管
舒張之惡性循環

腦灌流壓降低

顱內壓上升 血管舒張

腦部血容積增加

血壓下降，
脫水

血液黏稠度增加，
二氧化碳累積，
代謝率增加

水腦、
腦水腫

靜脈回流受阻，病人躁動
與呼吸器對抗，胸腹壓增加

CBF=CPP/CVR

CPP=MAP-ICP
Vintracranial vault=

Vbrain+Vblood +VCSF



引發反應性血管收縮之良性循環

腦灌流壓提高

顱內壓下降 血管收縮

腦部血容積減少

提高血壓

降低血液黏稠度，
過度通氣，
代謝率減少

CSF引流，
顱骨減壓術

頭抬高30度，頸部維持正中
減少病人疼痛，鎮定劑的使用

CBF=CPP/CVR

CPP=MAP-ICP

Vintracranial vault=

Vbrain+Vblood +VCSF



Timming

• Early surgery thus appears to be justified, but the timing of the 

surgery for ICH is controversial

• Mortality in patients with moderate to large hematomas can be 

reduced

• Time is life



低能量靜脈雷射的作用



低能量靜脈雷射的作用
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