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Introduction

A number of evidence-based data have been accumulating
in the last two decades supporting the effectiveness of the
Stroke Unit (SU)model in reducing death and disability after
stroke. The Stroke Unit Trialists’ Collaboration (SUTC) [1]
has produced consistent information regarding the amount
of risk reduction, and about the fact that the results apply to
any category of stroke patient, independent of age, stroke
severity and any other factor affecting the outcome. The
leading concepts are: the coordinated care, the continuous
education and training, and the multi-disciplinarity of the
specialist staff. However, the practical organisation of a SU
remains variable worldwide. The SUTC has also identified
three main organisative models: the Acute SU, the Rehabili-
tative SU and the Comprehensive SU. This last model com-
bines acute care and rehabilitation, and was the model that
proved the most effective after the SUTC meta-analyses.

Guidelines

In 1998, the Study Group on Cerebrovascular Diseases of the
Italian Neurological Association (SIN), after a large consul-
tation among expert neurologists, recommended the com-
prehensive, semi-intensive model as the preferable one for
Italy (fig. 1). This unit had to admit patients with stroke or
high risk TIAs, without selection by age and severity (pro-
visional mean length of stay: seven days). The unit had to
be equipped with vital functions monitoring, tools for early
mobilisation and rehabilitation, one stroke physician for
every 8 beds, one nurse for every 4 beds, 1 physiotherapist,
1 speech therapist and 1 social worker (the last three pro-
fessionals on part time employment). The Italian Guidelines
on Stroke Management – SPREAD [2] suggest a dedicated
unit of 4–16 beds, assigned to a multidisciplinary team, in-
cluding expert stroke physicians, nurses and physiothera-
pists as the basic SUmodel. Qualifying aspects of a SU should
include integrated care (both medical and rehabilitative
care), continuous training of the personnel, and the involve-
ment of patients and carers in the rehabilitation process.
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Implementation

In 2003–2004, a survey of SUs in Italy was conducted by
the PROSIT Investigators Group [3]. The criteria for defin-
ing SU care were simple: presence of dedicated beds, located
in a definite area of the hospital, conducted by at least
1 dedicated full-time physician and 1 nurse. Based on these
criteria, in the whole of Italy, only 68 SU resulted to be
active at that time, compared to the 677 conventional wards
admitting at least 50 stroke patients per year. From the com-
parison of these two different types of acute stroke care, SUs
clearly fared better than conventional wards, as indicated by
several functional indicators, and for the proven reduction
of death or disability by 9% among patients admitted to a
SU, adjusting for several confounders of the outcome [3]. By
applying these results to the 10223 yearly hospital admis-
sions for stroke in the Tuscany Region, if all the patients had
received SU care, 1456 deaths or disabilities per year could
have been avoided. A further national survey was conducted
in 2009 following similarly gross definition criteria. There
were 126 SUs identified (1/4750000 inhabitants), with a
strikinggradientacross the three Italianmacro-areas: 85 in the
North (1/300000 inhabitants), 28 in Central Italy (1/433000
inhabitants), and 19 in the South (1/862000 inhabitants),
which was much less than the standard indicated by a
National Ministry of Health ad hoc Commission of 1 SU for
every 250000 inhabitants. In the European SU survey con-
ducted by the European Stroke Initiative in 2007 [4], out of
the 116 Italian hospital surveyed, only 4 fulfilled the criteria
for the so called Comprehensive Stroke Centres (CHS), char-
acterised by the availability of high level intensive medical/
surgical/interventional facilities, the identification as a refer-
ral centre, and the availability of educational resources. The
majority of units were classified “Any Hospital Ward”, where
general acute care was provided and stroke protocols were
applied, but intravenous thrombolysis was not performed.
However in 2010, the 21 centres participating in the Syn-
thesis Trial fulfilled the criteria for CHS. After being licensed
in Europe, intravenous thrombolysis was started in Italy in
2003, reaching a total number of about 700 performed in
2007 (about 300 in the North, 300 in the centre of Italy and
less than 50 in the South overall). In the same year, there
were 65 SUs performing thrombolysis in Italy (35 in the
North, 25 in the centre and 5 in the South).

1 Lecture at the symposium for the official inauguration of the
Neurocenter of Southern Switzerland, May 6, 2010.
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Despite the large cultural and political work conducted in
recent years (mainly by professionals), a national plan based
on the concept of “integrated systems of care” (hospital-ter-
ritorial network) is still lacking in Italy. Following a consen-
sus among experts from the 20 Italian regions [5], guidelines
for a whole definition of pathways related to pre-hospital
care, acute hospital care, rehabilitation and long-term care
were emanated in 2005 (table 1). However no indication
for an effective implementation of such a plan was given. In
May 2010, an ad hoc commission installed by the Ministry
of Health presented updated guidelines for SU implemen-
tation in Italy. SUs were divided into three organisational
levels: the first level corresponds to expert groups of pro-
fessionals being in charge of a few beds dedicated to stroke
patients but without expertise for performing thrombolysis;
the second level to units not only expert in stroke care, but
also fully organised for performing intravenous thromboly-

sis; the third level of SUs, to be located in tertiary hospitals,
are characterised by full expertise, organisation and equip-
ment for performing endovascular procedures. The over-
all amount of SU beds needed in Italy was indicated at 50
per 1000000 inhabitants. The need for systematic patients’
registration and performance monitoring was also strongly
stressed.

Conclusions

The SU care concept has progressively expanded in Italy
throughout the last 15 years. No institutionally defined and
univocal models have been applied over time in the differ-
ent geographical areas and hospitals. Information about its
practical application only indicates the basic common char-
acteristic of SUs operating in Italy: dedicated hospital units
with beds located in a definite area, where a multidiscipli-
nary team, including stroke physicians, nurses and physio-
therapists, work following expert guidelines and protocols.
The SU is usually organised as a semi-intensive care unit
where combined acute medical management and early re-
habilitation is provided. The majority of SU teams in Italy
are now able to perform intravenous thrombolysis. Only
a limited number of SUs can be defined as Comprehen-
sive Stroke Centers according to the criteria of the Euro-
pean Stroke Initiative (corresponding to the third organisa-
tional level indicated by the Ministry of Health). Presently,
no certification is required and no univocal pathways are
followed, particularly as far as the integration between hos-
pital and the territory is concerned. The number of SUs is
still largely insufficient (particularly in the southern regions)
to secure the best specialised stroke care for every patient,
independent of geographics, demographics and stroke clini-
cal features.
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Figure 1
Semi-intensive Stroke Unit model.

Italian Neurological Society Study Group on Cerebrovascular Diseases
Semi-intensive Stroke Unit model

Admission
– Strokes
– Recent or relapsing TIA
– No selection for age and severity

Facilities
– Beds: at least 8
– Vital function monitoring: EKG, PB, SpO2
– Full expertise and equipment for early

rehabilitation
– Head physician: neurologist or internist
– Physicians: 1 for every 8 beds/16h
– Nurses: 1 for every 4 beds/24h
– Physiotherapists: 2h per 1 bed/day
– Logotherapists: 1/4h per bed/day
– Social worker: 1/8h per bed/day

Hospital Stay
– Average hospital stay: 7 days
– Maximum hospital stay: 14 days

Table 1
General guidelines for an integrated system of stroke care in Italy.
Consensus among Italian Regions.

General guidelines for an integrated system of stroke care in Italy.
Consensus among Italian Regions.

– Working groups in every Italian region
– Guidelines based on the concept of an integrated system of care (hospital-terri-

torial network)
– Definition of patways related to pre-hospital, acute hospital, rehabilitation, and

log-term care
– Education and training (population, professionals)
– No costs evaluation
– No indication for effective implementation

Conferenza permanente per le Relazioni tra lo Stato, le Regioni e le Provincie Auto-
nome di Trento e Bolzano
Linee guida per la definizione dei processi di cura per i pazienti con ictus (Deliberation
Feb 23, 2005)


