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➲ L’évacuation chirurgicale mini-invasive améliore le pronostic neurologique des HIC lobaires de 30 à 80 ml (1 patient indépendant à 6 mois pour 8 
patients traités, effet comparable à MR-CLEAN dans l’infarctus cérébral) mais pas pour les HIC profonds

➲ Possible révolution thérapeutique qui va poser de nouvelles questions organisationnelles pour la filière neurovasculaire

METHODES :
Population : 
- Patients < 80 ans avec un mRS pré-AVC ≤ 1; avec un GCS [5-14] et NIHSS > 5
- HIC supratentorielle lobaire ou des noyaux gris centraux (sauf thalamus) 

de 30 à 80 ml ± extension intraventriculaire < 50% des ventricules latéraux
- Chirurgie pouvant être initiée dans les 24h après l’apparition des symptômes

Randomisation 1:1 entre les deux groupes : 
- Traitement chirurgical minimal invasif (voie trans-sulcale para fasciculaire)
- Traitement médical standard seul (groupe contrôle, pas de cross-over)
Stratification sur score de Glasgow (≤ 8 vs ≥ 9) et la topographie (profond vs lobaire)

Design adaptatif (topographie) : possibilité d’arrêter d’inclure un des deux groupes 
de localisation d’hématome lors des analyses intermédiaires

Statistique : approche bayésienne (probabilité postérieure de supériorité > 0,975)

Critère de jugement principal (CJP) : évaluation en aveugle
- Efficacité : moyenne du score de Rankin modifié « pondéré » (UW-mRS) à 6 mois
- Sécurité : mortalité à J30 et effets indésirables graves

RESULTATS : 
300 patients (30,7% avec HIS profond, 50% hémisphère gauche) 
64 ans, 50% ♀, NIHSS 16, volume 54 ml, délai médian chirurgie 17h
 

Efficacité : moyenne UW-mRS 0,458 chirurgie vs 0,374 contrôle
à différence 0,084 [0,005-0,163], probabilité postérieure 0,981
à effet porté par les hématomes lobaires uniquement

Sécurité : moyenne mortalité à J30, 9,3% chirurgie vs 18% contrôle
 effets indésirables graves, 63.3% chirurgie vs 78.7% contrôle. 

Limites : UW-mRS développé pour l’infarctus cérébral peu utilisé dans l’HIS, approche bayésienne moins répandue dans les essais cliniques, matériel chirurgical (NICO) non disponible en France
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Discussion

In this randomized trial involving patients with 
an acute supratentorial intracerebral hemorrhage, 
a functional benefit of minimally invasive sur-
gery plus guideline-based medical management 
as compared with guideline-based medical man-
agement alone was observed at 180 days on a 
weighted scale of disability after minimally inva-
sive surgical evacuation of the hematoma within 
24 hours after the time that the patient was last 
known to be well. Death by 30 days occurred in 
fewer patients in the surgery group than in the 
control group. Seizures and cerebral edema were 
more common in the control group than in the 
surgery group. The results in the pooled analysis 
appeared to be attributable to the surgery effect 
in the lobar hemorrhage location. In that respect, 
the results affirm tentative conclusions from pre-
vious randomized trials.3,4 The generalizability 
of these results is limited to the restricted popu-
lation meeting the trial entry criteria with respect 
to the size and location of the hemorrhage and 
the time from onset of symptoms to surgery.

The Bayesian adaptive design, rather than a 

traditional frequentist approach, was chosen as 
the analytic method for the primary end point in 
part because of similar trials in patients with 
acute ischemic stroke17,22 that had population 
heterogeneity (i.e., with respect to time of sur-

Characteristic
Surgery Group 

(N = 150)
Control Group 

(N = 150)

Median time from patient last known to be well to  
surgery (IQR) — hr

16.75 (10.70–21.25) NA

Median time from randomization to surgery (IQR) — hr 1.48 (0.97–2.43) NA

*  ICH denotes intracerebral hemorrhage, IQR interquartile range, and NA not applicable.
†  Scores on the National Institutes of Health (NIH) stroke scale range from 0 to 42, with higher scores indicating a 

more severe neurologic deficit. Data were available for 150 patients in the surgery group and 149 patients in the control 
group.

‡  Scores on the Glasgow Coma Scale range from 3 to 15, with lower scores indicating a more severe depression of 
mental status.

§  This information was provided by the core imaging laboratory personnel who interpreted and adjudicated the neuro-
imaging.

¶  The ICH location was determined by site investigators at the time of randomization.
∥  The ICH score estimates the risk of death in patients with ICH and ranges from 0 to 6, with a score of 6 estimating 

a 100% risk of death from the ICH. Data were available for 149 patients in the surgery group and 150 patients in the 
control group.

**  The Functional Outcome in Patients with Primary Intracerebral Hemorrhage (FUNC) score predicts functional indepen-
dence after ICH and ranges from 0 to 11, with higher scores representing a greater likelihood to achieve functional inde-
pendence at 90 days. Data were available for 144 patients in the surgery group and 150 patients in the control group.

††  The Acute Physiology and Chronic Health Evaluation II (APACHE II) score estimates the severity of disease, and 
ranges from 0 to 71, with higher scores associated with a greater risk of death. Data were available for 36 patients in 
the surgery group and 16 patients in the control group.

‡‡  The Charlson comorbidity index (CCI) predicts 10-year survival of patients with multiple coexisting conditions. The 
score ranges from 0 to 37, with any score greater than 6 representing a 0% estimated 10-year survival.

§§  Scores on the modified Rankin scale range from 0 to 6, with a score of 1 or lower indicating no or minimal deficit and 
6 indicating death.

¶¶  A full list of all medical history is provided in Table S6.

Table 1. (Continued.)

Figure 2. Distribution of Surgery Effect and Observed Scores on the  
Modified Rankin Scale.

The raw distribution of scores for disability on the observed modified 
Rankin scale at 180 days is shown according to treatment group. Scores on 
the modified Rankin scale range from 0 to 6, with a score of 1 or lower in-
dicating no or minimal deficit and 6 indicating death.
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