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Algemene introductie / impact van ICH
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Algemene introductie / impact van ICH

10-15% van alle cerebrovasculaire accidenten

Incidentie 25/100.000 persoon-jaren: 6000 in NL/jaar

Case-fatality 1 maand 40%

Life-time direct costs: 75k€ (Netherlands)

Samarasekera et al. Stroke 2105;46(2):361-368 |
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Algemene introductie / impact van ICH

Ongeveer 3,4 miljoen gevallen wereldwijd in 2019
Verloren DALY's 68,6 miljoen

81 %

Overleden

4

afhankelijk

(Mediaan

12 maanden) > van zorg
+ Afhankelijk

Overleden

With conventional medical management (AHA or ESO guidelines),
only 19 % of the patients Ilve mdependently 1 year after.

Van Asch et aI Lancet Neurol 2010;9(2):167-176
Samarasekera et al. Stroke 2105;46(2):361-368
GBD 2016 collaborators. Lancet Neurol 2021;20(10);795-820
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Algemene introductie / impact van ICH

= |ncidentie

= 1983 - 2006 stabiel
= Neemt toe met leeftijd

Incidence per 100 000 Numberoftime Incidence ratio
person-years (95% Cl) periods (95% Cl)
<44 years® 1.9 (1-6-2-2) 16 0-10 (0-06-0-14)
45-54 years |E.1(13.4_27.4)| 15 Reference
55-64years| 36-5(28-4-46-7) 16 1.8 (1.3-2:6)
65-74 years| 77-1(65-0-91-5) 18 3-8 (27-5-4)
| 75-84years| 136-9 (111-3-168-4) 18 6.8 (4-8-9-6)
k‘ 4 =85 years” I195-U (143-3—259-1)| 17 -6—13-9}

van Asch et al. Lancet Neurol 2010;9(2):167-176. Samarasekera et al. Stroke 2015;46(2):361-368
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Algemene introductie / impact van ICH

= Mortaliteit
= 1983 - 2009 stabiel in patiénten > 75 jaar
= Afname in patiénten < 75 jaar

Mortality rate per 100,000
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Diaghose

ICH is geen diagnose, maar een manifestatie van een onderliggende
ziekte

=% 85j M: durale AV fistul

66j M: cerebrale amyloid angiopathie
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Diagnose

Oorzaken ICH
Meest voorkomend

Cerebral amyloid angiopathy
~25%

“Secondary” ICH
~15%

Deep perforating vasculopathy
~60%

Cordonnier et al. Lancet 2018;293:1257-1268.
Gross et al. JAMA 2019;321:1295-1303
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Diagnose
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Oorzaken ICH
Meest voorkomende secundaire oorzaken

Vascular lesions
~10%

Non-vascular lesion
~5%

Cordonnier et al. Lanc
Gross et al. JAMA 2019;321:1295-1303

et 2018;293:1257-1268.
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Diaghose
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ICH is geen diagnose, dus zoek naar de onderliggende pathologie

(Chirurgische) interventie hangt hier ook van af

vasculaire laesie, tumor, spontaan ICH

CTA on admission

MRI

DIAGRAM score

= macrovascular lesions
= small vessel disease markers

- DSA in selected patients
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Indicatie chirurgie?



Indicatie chirurgie?

= Potentiéle therapeutische targets

Haemostatic agents, blood
pressure-lowering agents

Initial intracerebral

haemorrhage

Haematoma
expansion

Surgical removal, with or without

tissue plasminogen activator;
ultrasound

Celecaoxib, simvastatin

Cell injury

Haematoma or
L . -
Mass effect thrombin Pioglitazone
v / \ Haemotoma
Intracranial pressure ) lysis
increase or cerebral TLATTEEL ’ Oedema
blood flow decrease? / \ /
Haemoglobin

Stem cells

Tauroursodeoxycholic
acid, citicoline, albumin

oriron

T

Deferoxamine

Figure 3: Current clinical trials for intracerebral haemorrhage in relation to proposed injury mechanisms

\

Keep et al. Lancet Neurol 2012;11(8):720-731. Zhou et al. Prog Neurobiol 2014;115:25-44
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Primaire schade (0-4 hours)
» Directe mechanische schade door ICH
= Cytotoxisch oedeem
= Celdood

Secundaire schade (4 hours-7 dg

POXICiteit
Bloed-hersenbarriere schade
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Indicatie chirurgie?

1993 Stroke unit care

2005 STICH (surgery)

2008 FAST (rFactor Vlla)

2013 INTERACT?2 (intensive hypertension treatment)
2013 STICH Il (surgery)

2016 ATACH-II (very intensive hypertension treatment)
2016 PATCH (platelets)

2018 TICH-2 (tranexamic acid)

ﬁISTIE [l (minimally invasive surgery and alteplase)

Longhorne et al. Lancet 1993;342(8868):395-398. Langhorne et al. Stroke 2013;44(11):3044-3049

Mendelow et al. Lancet 2005;365(9457):387-397. Mayer et al. NEJM 2008;358(20):2127-2137. Anderson

et al. NEJM 2013;368(25):2355-2365. Mendelow et al. Lancet 2013;382(9890):397-408. Qureshietal. N |

Engl J Med 2016;375:1033-1043. Baharoglu et al. Lancet 2016;387(10038):2605-2613. Sprigg et al.

Lancet 2018;391(10135):2107-2115. Hanley et al. Lancet 2019;393(10175):1021-1032.
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Indicatie chirurgie?

1993 Stroke unit care

2013 INTERACT?2 (intensive hypertension treatment)

- harmful

A RN O \
Longhorne et al. Lancet 1993;342(8868):395-398. Langhorne et al. Stroke 2013;44(11):3044-3049
Mendelow et al. Lancet 2005;365(9457):387-397. Mayer et al. NEJM 2008;358(20):2127-2137. Anderson
et al. NEJM 2013;368(25):2355-2365. Mendelow et al. Lancet 2013;382(9890):397-408. Qureshi et al. N
Engl J Med 2016;375:1033-1043. Baharoglu et al. Lancet 2016;387(10038):2605-2613. Sprigg et al.
Lancet 2018;391(10135):2107-2115. Hanley et al. Lancet 2019;393(10175):1021-1032.
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Indicatie chirurgie?

AHA/ASA Guideline

Guidelines for the Management of Spontaneous
Intracerebral Hemorrhage

A Guideline for Healthcare Professionals From the American Heart
Association/American Stroke Association

= General ICU Monitoring and Nursing Care * Supportive care and multi-system homeostasis
=  BP control « Surgery only with neurological decline or
hydrocephalus

*  Glucose Management

- Seizure Management * Rehabilitation and recovery via access to a

multidisciplinary approach
= |VH - CSF drain

Hemphill JC, Greenberg SM, Anderson CS, Becker K, Bendok BR, Cushman M, et al. Guidelines for the Management of Spontaneous Intracerebral Hemorrhage. Stroke. 2015;46(7):2032-2060.



Indicatie chirurgie?

Supratentorieel
Wees zeer terughoudend met het opereren van patiénten met een spontaan intracerebraal

hematoom.

Overweeg een operatie bij patiénten met progressieve neurologische achteruitgang met een

oppervlakkig gelegen hematoom.

S e e
Richtlijn herseninfarct en hersenbloeding NVN 2019. Richtlijnen database
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Indicatie chirurgie?
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Indicatie chirurgie?

Waarom is evacuatie van het ICH niet effectief gebleken?

- verkeerde techniek?
- operatie te laat?

- te weinig hematoom verwijderd?

- verkeerde target?
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Indicatie chirurgie?

Systematisch review en meta-analyse

21 RCTs chirurgie vs. standaardbehandeling
4 van 21 (19%) hoogste kwaliteit studies

13 studies minimaal invasieve chirurgie

4.145 patients

Primaire uitkomst: goede functionele uitkomst op 6 maanden
Invioed leeftijd, GCS, ICH volume, tijd tot behandeling
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Indicatie chirurgie?

Surgery Control
Study Events Total Events Total Risk ratio on good outcome RR 95%-Cl Weight
Auer 1989 13 50 5 50 ———— 260 [1:00; 675 18%
Juvela 1989 1 26 5 26 020 [0-03; 160] 04%
Batjer 1990 2 8 2 13 5 162 [0-28; 936] 06%
Morgenstern 1998 7 15 4 16 ——'—'— 1-87 [068; 511] 16%
Zuccarello 1999 5 9 4 11 — 1563 [0-58; 405 17%
Teernstra 2003 7 36 6 33 e 1-07 [040; 2:86] 17%
Hattori 2004 61 121 39 121 . 156 [1-14; 214] 8:8%
Mendelow 2005 122 468 118 497 — 110 [0-88; 1-:37] 11:5%
Pantazis 2006 18 54 5 54 ——%—— 360 [1-44; 9:00] 19%
Luo 2008 18 33 6 34 ———  3-:09 [140; 6:81] 25%
Miller 2008 0 5 0 4 —— 0-80 [0-00; 4675-18] 0:0%
Young 2009 148 204 81 183 164 [1-36; 197] 127%
Wang 2009 138 194 99 181 130 [111; 1:53] 134%
Wei 2010 26 64 4 33 +——%—— 335 [128; 880] 18%
Wang 2011 30 32 20 30 . B 141 [1-08; 1-84] 10:0%
Mendelow 2013 107 297 92 286 — 112 [0-89; 1:40] 11-3%
Hanley 2016 18 54 9 42 I 156 [0-78; 310] 31%
Vespa 2016 6 14 9 38 e 1-81 [0:79; 416] 2:3%
Bhaskar 2017 3 34 2 27 119 [0-21; 6:63] 06%
Hanley 2019 110 249 100 240 | § 1-06 [0-86; 1-30] 12:0%
Random effects model 840 1967 610 1919 < 140 [1-22; 1-60] 100-0%
F Prediction interval — [0-95; 2-06]
. Heterogeneity: 1% = 46%, p =0-01 ! ! ! ! ! '
r L 01 02 05 1 2 5 10
f "’%‘ Favours control Favours surgery

1 4D / ».'z & ;
\\ Al A‘ 2% | N
Sondag et al. Annals of Neurology. 202
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Indicatie chirurgie? Verkeerde techniek?

= Minimaal invasieve chirurgie alleen

Surgery Control

Study Events Total Events Total Risk ratio on good outcome RR 95%-Cl Weight
Auer 1989 13 50 5 50 ——%—— 260 [1:00; 675] 24%
Teernstra 2003 7 36 6 33 — 1-07 [040; 286] 2:3%
Hattori 2004 61 121 39 121 5 B 156  [114; 214] 12:4%
Luo 2008 18 33 6 34 ——— 3:09 [140; 681] 34%
Miller 2008 0 5 0 4 5 0-80 [0-00; 4675-18] 0:0%
Young 2009 148 204 81 183 164 [1:36; 197] 185%
Wang 2009 138 194 99 181 130 [111; 153] 197%
Wei 2010 26 64 4 33 ———— 335 [128; 880] 24%
Wang 2011 30 32 20 30 - 141 [1:08; 1-84] 14:3%
Hanley 2016 18 54 9 42 —_ 1-56 [0-78; 3-10] 42%
Vespa 2016 6 14 9 38 —— 1-81 [0-79; 416] 31%
Hanley 2019 110 249 100 240 1§ 1-06 [086; 1-30] 17-4%
Random effects model 575 1056 378 989 < 147 [1-26; 1-72] 100-0%
Prediction interval  — [0-99; 2-18]

Heterogeneity: 1% = 47%, p = 0-04 Fod ' ' rol
01 02 05 1 2 5 10
Favours control Favours surgery
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Indicatie chirurgie? Verkeerde techniek?

= Hydrocephalus behandeling
= EVD +/- thrombolyse IVH
= "Open” chirurgie
= Hemicraniectomie
= (mini-)Craniotomie met evacuatie hematoom
= “Minimaal invasieve” chirurgie
= Stereotactische aspiratie
* Endoscopie-geleide evacuatie hematoom
- thrombolyse in de hematoomholte
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Indicatie chirurgie? Te laat?

2005 STICH (surgery) 30 uur

2013 STICH 1l (surgery) 28 uur

ISTIE Il (minimally i 58 yyr furgery and alteplase)

B\ SRl \
Longhorne et al. Lancet 1993;342(8868):395-398. Langhorne et al. Stroke 2013;44(11):3044-3049
Mendelow et al. Lancet 2005;365(9457):387-397. Mayer et al. NEJM 2008;358(20):2127-2137. Anderson
et al. NEJM 2013;368(25):2355-2365. Mendelow et al. Lancet 2013;382(9890):397-408. Qureshi et al. N
Engl J Med 2016;375:1033-1043. Baharoglu et al. Lancet 2016;387(10038):2605-2613. Sprigg et al.
Lancet 2018;391(10135):2107-2115. Hanley et al. Lancet 2019;393(10175):1021-1032.
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Indicatie chirurgie? Te laat?

i

Treatment effect (log risk ratio)
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Pantazis 2006

Morgenstern 1998

Zuccarello 1999

Miller 2008

Juvela 1989

Wang 2009
Wang 2011
Teernstra 2003 -

Vespa 2016

Mendelow 2013

Mendelow 2005
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Indicatie chirurgie? Te laat?

ODGID@ED O 000 C0@e @ O@®@ O o} o o o} a

Figure. Decreased time to evacuation
is independently associated with

a decrease in the probability of
achieving a good outcome at 6 mo
(shade: 95% CI).

mRS indicates modified Rankin Scale.

Predicted Probability of mRS 0-3 at 6 months

0 OOD@D G O O o0 M OGODE® G CD@ CO00®@ o0 @
T T T T

T
Ohr 15hr 30hr 45hr 60hr 75hr
Time to Evacuation

Estimated Probability 0 Observed |

leder uur dat eerder wordt geopereerd,
levert een verbeter/il g van de kans op een goede uitkomst op van 5%

. ->;.'V“’»‘1'
Kellner CP. Stroke, 2021
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Indicatie chirurgie? Te weinig?
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Indicatie chirurgie? Te weinig?

MISTIE Il

Hematoma Reduction and Probability of a Good Outcome mRS 0-3
1. 0N ©ogoo O ©O

Inclusion criterion; ICH =30mL

0.94
e Presentation: 42.7mL (30.4-54.4)
g :; Stability scan: 45.8 mL (35.4-59.6)
2 o.
;-% :: Surgery:
£ . >80% reduction: 33%
- Mean reduction: 69%
G Percentage <15mL.: 58%
colmmmmEDGNDEINe ©@ o o Median vol removed: 32mL (24-42)

0 15 30 45 60 75 90 105 120
EOT ICH Volume (mL)

Median vol remaining: 13mL (8-21)

5. ’_G'rép.hical RelatiohshipA between Probability of
‘mRS O 3 Outcome and Clot Remaining at EOT

Awad et al. Neurosurg 2019; 84(6) 1157 1168 :’ -—".'-“’/
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Welke chirurgie? Open chirurgie
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irurgie

Welke chirurgie? Open ch




Welke chirurgie? Minimaal invasief
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Welke chirurgie? Minimaal invasief

= Verschillende technieken
= Ultrasone aspiratie
» Hoge druk irrigatie
= Endoscopische aspiratie
= Catheter aspiratie met lokale
applicatie van thrombolytica

N
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Welke chirurgie? Endoscopisch

Neuronavigatie

Kortste route, rekening
houdend met hersenstructuren

Bij voorkeur ICH lange as
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Welke chirurgie? Endoscopisch

Artemis

STORZ®
LOTTA®
28164 LA

2.9 mm AP28
ID (2.8 mm OD)
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Welke chirurgie? Endoscopisch
Aspiration

)

Powered
Handle
Aspiration

Suction Connector

Visualization
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Welke chirurgie? Endoscopisch

o oy A
The Stereotactic Intracerebral Hemorrhage
Underwater Blood Aspiration (SCUBA) technique I

N



Erasmus MC

Welke chirurgie? Endoscopisch

Dutch
ICH
Surgery

Trial
pilot study

6 uur na ictus

NIHSS 18

Duur ok 1,5 uur

NIHSS 5
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Welke chirurgie? Endoscopisch

Safety and technical efficacy of early minimally invasive
endoscopy-guided surgery for intracerebral haemorrhage: the Dutch
Intracerebral haemorrhage Surgery Trial pilot study

Conclusions Minimally invasive endoscopy-guided surgery within 8 h after symptom onset for supratentorial ICH appears
to be safe and can effectively reduce ICH volume. Randomised controlled trials are needed to determine whether this inter-

vention also improves functional outcome.
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Welke chirurgie? Tubular retractor chirurgie
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Welke chirurgie? Tubular retractor chirurgie

Outcome under embargo
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Welke chirurgie?

Surgical treatment may be beneficial, in particular with minimally invasive procedures
and when performed early

But:
Methodological shortcomings trials
Heterogeneity due to different inclusion criteria
Recommendations:

New research is needed to investigate minimally invasive surgery, without
locally administered alteplase in different time windows (especially early
after symptom onset)
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Welke chirurgie?

RCTs met neurochirurgische behandeling van ICH

Technique Control ICH volume Timing | Primary
outcome (centres)

MIND Artemis 20-80 mL <72 h MRS 6mo 500 (>20) recruiting
NCT03342664 (2_1) Death

ENRICH Brainpath MM 30-80 mL 5-14 <24 h uw-mRS 300 (>30) stopped
NCT02880878 6mo ear'y
SWITCH Decompressive MM 30-100 mL 8-14 <72 h MRS 5-6 300 (34) recruiting
NCT02258919 hemicraniectomy BG, thalamus only

MISICH Endoscopic vs CT >20mL =25 <24 h MRS 6mo 900 recruiting
NCT02811614 stereotactic (1:1:1) Hypertensive ICH

EVACUATE Surgiscope, MM =20 mL NIHSS <8h mRS 0-3 240 recruiting
NCT04434807 mini-craniotomy >5

DIST Endoscopic MM 210 mL Any?* <8h MRS 6mo 600 (11) starting

soon
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DIST studie

Dutch
ICH
Surgery
Trial

tps://dutch-ich.nl
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DIST studie

Doel. effect op functionele outcome verbeteren

Interventie: endoscopie-geleide minimaal invasieve chirurgie binnen 8
uur na start symptomen; minimaal volume 10 mL; NIHSS > 2

Design: RCT met blind endpoint assessment

Sample size: n = 600, 11 centers and > 36 referring hospitals

Primary outcome: efficacy: mRS na 180 dagen
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Conclusie

= |CH: hoge incidentie, mortaliteit en kans op afhankelijk leven

= Meta-analysis mogelijk verbetering functionele uitkomst na minimaal
Invasieve chirurgie

* |s minimaal invasief beter dan open chirurgie (wat is open chirurgie)?
= Endoscopische chirurgie is vellig en effectief

= Grote, goed opgezette RCTs nodig

= Volume reductie tot minder dan 15 mL lijkt van belang

= Timing < 8 uur of nog sneller als mogelijk?

Rol van chirurgie blijft onzeker/onduidelijk

I\/Ieerdere trlals Wereldwud Iopen op dlt moment



Dutch
ICH
Surgery
Trial

Participating centers
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