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Raccogliere e studiare i dati che 
riteniamo più critici alla 

comprensione del decorso di tali 
patologie

Raccolta precisa dei dati

Creare una base di dati solida e 
competitiva che possa 

permettere di fare ricerca e 
scambio di conoscenze

Incentivare la ricerca

Obiettivi 

Contribuire al miglioramento 
della qualità delle cure 

Migliorare le prestazioni



Progetti
Progetto Neuro

Progetto Trauma



Neuro - Organizzazione



Perché un petalo neuro

• Patologia e Sindrome al centro
– Specificità

• Modelli predittivi affidabili

– Processi
• Specifici

– Come si pianifica la cura

– Outcome
• Secondari

• Disabilità

• desistenza

arturo.chieregato@ospedaleniguarda.it



arturo.chieregato@ospedaleniguarda.it

petali

Trauma

cranico mielico

ESA ICH Stroke

encefalite

Encefalopatia postanossica

Dose ICP

Dose terapia

Outcome a distanza

Dove “ischemia”

Dose terapia

elettivi

imaging

Crisi epilettiche

Disegno piano terapeutico



Il petalo
TRAUMA

Mario Peta
Aimone Giugni

Pesaro 9-11 ottobre 2025



CONTESTO

 Il trauma rappresenta uno dei problemi sanitari 
più rilevanti del nostro tempo

 6° causa di morte al mondo

 5.000.000 di decessi ogni anno, metà dei quali 
in pz tra 14 e 45 anni (1° causa di morte)

 5° causa di disabilità

 1° causa di perdita di anni di vita produttiva.

 12% dei pz analizzati in PROSAFE

 Sofferenza e Dolore



Prevenzione

Ottimizzazione delle cure

Trauma System o SIATTRAUMA SYSTEM o SIAT



Per poter conoscere un fenomeno...

...bisogna poterlo misurare...

Informazioni raccolte ad hoc

Mantenute nel tempo

Analizzate con rigore 

Registro Traumi



SCOPI

• Ottenere dati epidemiologici

• Valutare i processi assistenziali

• Confrontare le prestazioni di diversi ospedali

• Favorire la ricerca clinica



M. Berardino, F. Della Corte, A. Giugni, G. Gordini, A. Milan, M. 
Pastorello, M. Peta, M. Ferramosca,  P. Rosi, E. Valle, G. Vitiello, G. Zilio

e prima…F. Agostini, A. Chieregato, F. Mengoli, G. Nardi, E. Russo

Progetto Trauma

M. Berardino, F. Della Corte, A. Giugni, G. Gordini, A. Milan, M. 
Pastorello, M. Peta, M. Ferramosca,  P. Rosi, E. Valle, G. Vitiello, G. Zilio

e prima…F. Agostini, A. Chieregato, F. Mengoli, G. Nardi, E. Russo

Progetto Trauma



L’architettura di PROSAFE 

Core
Italia

Petali 



2018

2023

GdS: M. Peta, A. Giugni, S. Finazzi, E. Garbero,
A. Chieregato, E. Cingolani, E. Gamberini,
G. Calicchio, A. Cracchiolo, L. Larenzo, S. Pini,
G. Zilio.

Pandemia Covid-19

Nuovo PROSAFE (core)

2025
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Registro Traumi

Integrazione di almeno 6 
database amministrativi e clinici:



DB 1: Chiamata alla centrale operativa 118

DB 2: Descrizione del primo soccorso

DB 3: Anagrafe degli assistiti

DB 4. Pronto Soccorso

DB 5: Ricoveri Ordinari (SDO)

DB 6: Terapia Intensiva (PROSAFE – Petalo Trauma) 



OBIETTIVI
• Descrivere l’epidemiologia

• Monitorare i percorsi assistenziali attivati nella logica 
delle reti integrate

• Ricostruzione dell’intero percorso di cura del paziente, 
anche se frammentato in più centri, valutando l’efficacia 
del SIAT

• Valutare l’efficacia nella pratica dei principali trattamenti 
disponibili e favorire la ricerca clinica

• Individuare i modelli organizzativi più efficienti

• Identificare i centri d’eccellenza

• Concorrere alla definizione di strategie di prevenzione

•Ridurre la mortalità e la disabilità dei pazienti



Registro Traumi

Dati Amministrativi Petalo Trauma

GRAZIE
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PROSAFE
Petalo Emorragia Subaracnoidea

Meeting GiViTI 2025, Pesaro



Introduzione

• Numero ridotto di pazienti
• Molti in età lavorativa



Introduzione



Introduzione

• Accesso per trattamento intensivo
• Spesso presente insufficienza 

cardiovascolare



Introduzione

• Mediana GCS 13-14
• Complicanze neurologiche 

fino a 37% dei pazienti 



Introduzione

• Mortalità circa il 23%
• Potenziali donatori organi



Obiettivi

• Inquadramento emorragia subaracnoidea spontanea rispetto ad indici di gravità 
iniziale

• Fotografare incidenza differenti complicanze (vasospasmo, infarto cerebrale, 
ipertensione endocranica, S. Takotsubo) ed impatto su outcome

• Valutare gli strumenti diagnostici e le terapie comunemente utilizzate nel 
trattamento dell’emorragia subaracnoidea e sue complicanze, cogliendo 
l’impatto delle differenze nei vari centri 

• Outcome biologico (infarto cerebrale precoce e tardivo)
• Outcome clinico 
• Spunti di ricerca (Derivazione spinale esterna - Takotsubo - Radiologia 

interventistica su vasospasmo cerebrale)



Core - Attivazione



Core



Core



Core



Core



Core



Core



Core



Petalo - Sezioni



Petalo



Petalo



Petalo



Petalo



Petalo



Petalo



Petalo



Petalo



Petalo - Infarto cerebrale post coning



Petalo



Petalo - Diagnosi Vasospasmo cerebrale



Petalo - Diagnosi Vasospasmo Cerebrale



Petalo - Diagnosi Vasospasmo Cerebrale



Petalo - Diagnosi Vasospasmo cerebrale



Petalo - Infarto cerebrale post procedura



Petalo - Infarto cerebrale post vasospasmo



Petalo



Petalo - Terapia Vasospasmo cerebrale



Petalo - Terapia Vasospasmo cerebrale



Petalo - Terapia Vasospasmo cerebrale



Petalo - Terapia Vasospasmo cerebrale



Petalo - Terapia Vasospasmo cerebrale



Petalo - Terapia Vasospasmo Cerebrale



Petalo - Terapia Ipertensione endocranica



Petalo - Terapia Ipertensione endocranica



Petalo - Esito Ospedaliero



Meeting 2025

PROSAFE

Petalo 

ICH

Dr.ssa Musca

Dr. Chieregato





The ICH Score is a simple clinical grading scale that

allows risk stratification on presentation with ICH. 

The use of a scale such as the ICH Score could improve

standardization of clinical treatment protocols and 

clinical research studies in ICH.

(Stroke. 2001;32:891-897.)



Circulation Research. 2022;130:1204–1229. DOI:10.1161/CIRCRESAHA.121.319949



Stroke. 2025;56:1612–1624.DOI:10.1161/STROKEAHA.125.050637



 RE-VERSE AD – 2017
Idarucizumab rapidly and safely reversed dabigatran in ICH patients, 

reducing anticoagulant effect and allowing urgent treatment.

 ANNEXA-1 – 2024
Andexanet alfa effectively reversed factor Xa inhibitors in acute ICH, 

controlling hematoma expansion but with thrombotic risk.

 INCH – 2011
PCC normalized INR faster than FFP in warfarin-associated ICH, 

providing more rapid correction of coagulopathy.



www.thelancet.com Published online May 10, 2016 http://dx.doi.org/10.1016/S0140-6736(16)30392-0

 PATCH – 2016
Platelet transfusion did not improve

outcomes in ICH patients on 

antiplatelet therapy and is not

recommended.



Stroke. 2022;53:e282–e361. DOI: 10.1161/STR.0000000000000407



Blood Pressure Management

 2007 – ATACH-1
“Aggressive reduction of systolic blood pressure in acute ICH is

feasible and appears to be safe without evidence of cerebral

hypoperfusion.”
(Qureshi AI et al., Stroke 2007;38:1531–1537)

 2008 – INTERACT-1
“Early intensive blood pressure lowering is safe and may reduce 

hematoma growth in patients with ICH»
(Anderson CS et al., Lancet Neurol 2008;7:391–399)

 2013 – INTERACT-2
“Intensive blood pressure lowering did not significantly reduce 

death or severe disability, but improved functional recovery after 

intracerebral hemorrhage without increasing adverse events.”
(Anderson CS et al., N Engl J Med 2013;368:2355–2365)

 2016 – ATACH-2
“More intensive lowering of systolic blood pressure to 110–139 

mm Hg did not result in a lower rate of death or disability and 

was associated with more renal adverse events.”
(Qureshi AI et al., N Engl J Med 2016;375:1033–1043)

 2023 – INTERACT-3
“A care bundle targeting early blood pressure lowering, glycemic

control, temperature management, and anticoagulation reversal 

improved functional outcomes in patients with acute intracerebral

hemorrhage.”
(Anderson CS et al., Lancet 2023;402:1151–1162)



(ABC)/2
A= diametro max

B= diametro max perpendicolare ad A

C= numero di slices x spessore 

aPHE: TLV - VICH

rPHE: aPHE / VICH

aPHE= absolute perihematomal edema

rPHE= relative perihematomal edema

TLV= total lesion volume



Perihematomal Edema and Functional Outcomes in Intracerebral

Hemorrhage: Influence of Hematoma Volume and Location

Background and Purpose — Perihematomal edema (PHE) is associated with 

poor outcomes after intracerebral hemorrhage (ICH). PHE evolves in the early

period after ICH, providing a therapeutic target and window for intervention. 

We studied the effect of PHE volume expansion in the first 72 hours (iPHE) 

and its relationship with functional outcomes.

Conclusions — Absolute increase in PHE during 72 hours was associated with 

worse functional outcomes after ICH, particularly with basal ganglia ICH and 

hematomas <30 mL.

Stroke. 2015;46:3088-3092. DOI: 10.1161/STROKEAHA.115.010054.



Stroke. 2022;53:e282–e361. DOI: 10.1161/STR.0000000000000407



 MISTIE II — 2016  

Background / Purpose: to evaluate the safety, 

feasibility, and dose response of catheter-based

minimally invasive surgery plus alteplase for 

intracerebral hemorrhage evacuation.  

Conclusion: The procedure was safe and feasible; 

greater hematoma reduction was associated with better

outcomes, supporting further study in larger trials.  

 MISTIE III — 2019  

Background / Purpose: to test whether minimally

invasive catheter evacuation plus thrombolysis

(targeting residual clot ≤15 mL) improves functional

outcomes vs standard medical care in moderate to 

large supratentorial ICH.  

Conclusion: The intervention did not significantly

increase the proportion of patients achieving mRS 0–3 

at 365 days (45 % vs 41 %, p = 0.33), though

achieving a small residual volume (<15 mL) was

associated with better outcomes.  



 ENRICH — 2024  

Background / Purpose: to determine whether early minimally invasive 

parafascicular evacuation of hematoma (using BrainPath + Myriad) 

within 24 hours improves functional outcomes compared to guideline-

based medical management.  

Conclusion: Among patients treated within 24 hours, minimally

invasive hematoma evacuation produced better functional outcomes at

180 days, especially for lobar hemorrhages (utility-weighted mRS

difference = 0.084; mortality at 30 days was lower). 

 MISICH — 2024  

Background / Purpose: to compare minimally invasive 

surgeries (endoscopic or frameless navigated aspiration) 

versus small-bone flap craniotomy for supratentorial

hypertensive ICH, in order to assess improvements in 

functional outcome (mRS 0–2 at 6 months). 

Conclusion: Endoscopic surgery and frameless aspiration

improved long-term functional outcomes compared to 

craniotomy (33.3 % and 32.7 % favorable vs 22.2 % for 

craniotomy, p = 0.017).  



Association of the ICH Score With Withdrawal of Life-

Sustaining Treatment Over a 10-Year Period

Objective: We examined the association of the ICH score with mortality and 

withdrawal of life-sustaining treatment (WLST) in a large, multicenter stroke 

registry, and evaluated temporal trends in these associations.

Interpretation: we observed a continued association between higher ICH 

scores and WLST decision. While only a proportion of WLST does appear to 

occur early, we found a persistent association between ICH score value and 

early WLST, without a notable change between the two time periods in the 

study. Although early WLST was less frequent than WLST overall, patients

with higher ICH scores were significantly more likely to experience early

withdrawal than those with lower scores.

Ann Clin Transl Neurol. 2025;12:e70136. DOI: 10.1002/acn3.70136.



Bibliografia

• Hemphill JC 3rd, Bonovich DC, Besmertis L, Manley GT, Johnston SC. The ICH Score: a simple, reliable grading scale for intracerebral hemorrhage. Stroke. 2001 

Apr;32(4):891-7.

• Pollack CV Jr, Reilly PA, Eikelboom J, Glund S, Verhamme P, Bernstein R, et al. Idarucizumab for Dabigatran Reversal — Full Cohort Analysis. N Engl J Med. 2017 

Jul;377(5):431-41.

• Connolly SJ, Sharma M, Cohen AT, et al. Andexanet for factor Xa inhibitor–associated acute intracerebral hemorrhage. N Engl J Med. 2024 May 16;390(19):1745-55.

• Steiner T, Griebe M, Hennerici M, et al. International Normalised Ratio Normalisation in Patients with Coumarin-Related Intracranial Haemorrhages – The INCH Trial: A 

Randomised Controlled Multicentre Trial to Compare Safety and Preliminary Efficacy of Fresh Frozen Plasma and Prothrombin Complex. Int J Stroke. 2011;6(1):28-36.

• Baharoglu MIH, Cordonnier C, Al-Shahi Salman R, et al. INTERACT2 Investigators. Intensive Blood Pressure Reduction in Patients with Acute Cerebral Hemorrhage. N Engl J

Med. 2013;368(25):2355-65.

• Qureshi AI, Palesch YY, Barsan WG, Hanley DF, Hsu C-Y, Martin RL, et al. ATACH-2 Trial Investigators. Intensive Blood-Pressure Lowering in Patients with Intracerebral

Hemorrhage. N Engl J Med. 2016;375(11):1033-43.

• Hanley DF, Thompson RE, Rosenblum M, Yenokyan G, Lane K, McBee N, et al. MISTIE III Investigators. Efficacy and Safety of Minimally Invasive Surgery with Thrombolysis

in Intracerebral Hemorrhage Evacuation (MISTIE III). N Engl J Med. 2019;380(10):2083-93.

• Hanley DF, Thompson RE, Rosenblum M, Yenokyan G, Lane K, McBee N, et al. MISTIE II Investigators. Safety and efficacy of minimally invasive surgery plus alteplase in 

intracerebral haemorrhage evacuation (MISTIE II): a randomised controlled trial. Lancet. 2016;387(10032):1021-30.

• Morgan TC, Palesch YY, Attenello FJ, Francis B, Nunez M, Rangel-Castilla L, et al. Early Minimally Invasive Removal of Intracerebral Hemorrhage (ENRICH) Trial. N Engl J

Med. 2024;[volume(issue)]:[pages].

• Fiorella D, Volpi JJ, Ferreira MC, Nogueira RG, McTaggart RA, Goyal M, et al. Minimally Invasive Neurosurgical Evacuation Device (MIND) Trial. JAMA Neurol. 2025.

• Zhang X, Li X, Shen Z, Li Q, He M, Huang Y, et al. MISICH Investigators. Minimally Invasive Surgeries for Spontaneous Hypertensive Intracerebral Hemorrhage (MISICH): a 

multicentre randomised controlled trial. BMC Medicine. 2024 Jun 13;22(1):268.

• Chen Y, Chen S, Chang J, Wei J, Feng M, Wang R. Perihematomal edema after intracerebral hemorrhage: an update on pathogenesis, risk factors, and therapeutic advances. Front 

Immunol. 2021;12:740632. doi:10.3389/fimmu.2021.740632.

• Ironside N, Chen CJ, Ding D, Mayer SA, Connolly ES Jr. Perihematomal Edema after Spontaneous Intracerebral Hemorrhage. Stroke. 2019;50(6):1626-1633. 

doi:10.1161/STROKEAHA.119.024965.

• Gebel JM Jr, Jauch EC, Brott TG, Khoury J, Sauerbeck L, Salisbury S, Spilker J, Tomsick TA, Duldner J, Broderick JP. Relative edema volume is a predictor of outcome in 

patients with hyperacute spontaneous intracerebral hemorrhage. Stroke. 2002 Nov;33(11):2636-41. doi:10.1161/01.STR.0000035283.34109.ea.

• Lv XN, Li ZQ, Deng L, Yang WS, Li YL, Huang YJ, Shen YQ, Xie XF, Li XH, Wang ZJ, Zhang ZW, Lv FJ, Luo JB, Sun SJ, Xie P, Li Q. Early perihematomal edema expansion: 

definition, significance, and association with outcomes after intracerebral hemorrhage. Oxid Med Cell Longev. 2021;2021:6249509. doi:10.1155/2021/6249509.

• Murthy SB, Moradiya Y, Dawson J, Lees KR, Hanley DF, Ziai WC. Perihematomal edema and functional outcomes in intracerebral hemorrhage: influence of hematoma volume 

and location. Stroke. 2015 Nov;46(11):3088-92. doi: 10.1161/STROKEAHA.115.010054.

• Greenberg SM, Ziai WC, Cordonnier C, Dowlatshahi D, Francis B, Goldstein JN, Hemphill JC 3rd, Johnson R, Keigher KM, Mack WJ, Mocco J, Newton EJ, Ruff IM, Sansing

LH, Schulman S, Selim MH, Sheth KN, Sprigg N, Sunnerhagen KS; American Heart Association/American Stroke Association. 2022 Guideline for the Management of Patients

With Spontaneous Intracerebral Hemorrhage: A Guideline From the American Heart Association/American Stroke Association. Stroke. 2022 Jul;53(7):e282-e361. doi: 

10.1161/STR.0000000000000407. Epub 2022 May 17. PMID: 35579034. 

• Alkhachroum A, Bustillo AJ, Asdaghi N, Marulanda-Londono E, Gutierrez CM, Samano D, Sobczak E, Foster D, Kottapally M, Merenda A, Koch S, Romano JG, O’Phelan K, 

Claassen J, Sacco RL, Rundek T. Withdrawal of life-sustaining treatment mediates mortality in patients with intracerebral hemorrhage with impaired consciousness. Stroke. 2021 

Dec;52(12):3891-3898. doi: 10.1161/STROKEAHA.121.035233. Epub 2021 Oct 4. PMID: 34583530.

• Massad N, Zhou L, Manolovitz B, Asdaghi N, Gardener H, Ying H, Gutierrez CM, Jameson A, Rose D, Kottapally M, Merenda A, O’Phelan K, Koch S, Romano JG, Rundek T, 

Alkhachroum A. Association of the ICH score with withdrawal of life-sustaining treatment over a 10-year period. Ann Clin Transl Neurol. 2025 Jul 2. doi: 10.1002/acn3.70136. 

Epub ahead of print. PMID: 40600687.



STROKE
Dr.ssa Martina Favarato

Dr. Arturo Chieregato





Powers WJ, et al. Stroke. 2019 Dec;50(12):e344-e418



https://www.commondataelements.ninds.nih.gov/Stroke

• Pochi pazienti (meno del 10% richiedono TI)

• Poca letteratura

• Nessun indicatore specifico rianimatorio

LACUNE ATTUALI

• Raccolta più sistematica in diversi centri

• Studiare l’effetto del trattamento rianimatorio 
sull’outcome

• Individuare diversi fenotipi di trattamento

SCOPO 
PREFISSATO



Comorbidities

ESORDIO 
DEI 
SINTOMI

Post riperfusioneAmmissione 
ospedaliera

Dimissione
Terapia intensiva



Esordio noto si o no?
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GCS + NIHSS
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Lorenzo Querci

Il petalo «Mielici»
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IMAGING

ASIA INGRESSO

CHIRURGIA VERTEBRALE

ASIA POSTOPERATORIO

LIBERAZIONE DALLA VENTILAZIONE MECCANICA

ASIA DIMISSIONE

3
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Gx Gn

Gx Gx+1 Gx+2 Gn



7

Gx

A) CPAP (si, no)  Ore CPAP (1-4, 5-12, 13-16, 17-24)

B) NIV (si, no)  Ore NIV (1-4, 5-12, 13-16, 17-24), Pasb >= 5 

cmH2O (si, no)

C) Se CPAP %in% si |NIV %in% si  PEEP (integer 1 to 20)

D) FiO2 (integer 1 to 100)

E) Tosse assistita (si, no)  Numero/6 ore (0, 1, 2, >2)

F)  Secrezioni (assenti, scarse, discrete, molte)

G) Spirometria

G.1) Capacità vitale forzata (CVF) % predetto (integer 0 

to 300)

G.2) Picco di flusso espiratorio (PEF) % predetto 

(integer 0 to 300)

G.3) FEV.1 % predetto (integer 0 to 300)



Punti di forza

• Ovunque possibile compilazione 
automatica dal Core o trasversale 
nei petali Neuro

• Immagini compilabili per il 
massimo impatto grafico e 
compilazione agevolata

• Ottimizzazione continua



Gruppo di Studio

Ottimizzazione continua 

Raccolta delle opinioni per migliorare 
l’usabilità

Adeguamento della struttura e delle 
variabili alle novità tecnologiche e 

del Core

Controlli per la pulizia e la 
correttezza dei dati e definizioni utili 

a evitare errori di interpretazione



Telefoni alla mano

Chiediamo cortesemente a tutti di contribuire al 
nostro miglioramento condividendo le vostre opinioni:

• Prendere il vostro cellulare

• Inquadrare il QR Code

• Rispondere alle domande che troverete





GRAZIE A TUTTI PER 
L’ATTENZIONE




