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Abstract
Objective  The aim of the presentstudy was to assess emergency neurology management in Italy by comparing patients 
admitted to the hub and spoke hospitals.
Methods  Data obtained from the annual Italian national survey (NEUDay) investigating the activity and facilities of neu-
rology in the emergency room conducted in November 2021 were considered. Information for each patient who received a 
neurologic consultation after accessing the emergency room was acquired. Data on facilities were also gathered, including 
hospital classification (hub vs spoke), number of consultations, presence of neurology and stroke unit, number of beds, 
availability of neurologist, radiologist, neuroradiologist, and instrumental diagnostic accessibility.
Results  Overall, 1,111 patients were admitted to the emergency room and had neurological consultation across 153 facilities 
(out of the 260 Italian ones). Hub hospitals had significantly more beds, availability of neurological staff, and instrumental 
diagnostic accessibility. Patients admitted to hub hospital had a greater need for assistance (higher number of yellow/red 
codes at neurologist triage). A higher propensity to be admitted to hub centers for cerebrovascular problems and to receive 
a diagnosis of stroke was observed.
Conclusions  The identification of hub and spoke hospitals is strongly characterized by the presence of beds and instrumentation 
mainly dedicated to acute cerebrovascular pathologies. Moreover, the similarity in the number and type of accesses between hub and 
spoke hospitals suggests the need to look for adequate identification of all the neurological pathologies requiring urgent treatment.
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Introduction

Neurologicaldisorders are a major public health concern 
in the emergency setting because they are a common cause 
of access in emergency rooms [1] and are associated with 
poor prognosis [2, 3] and higher costs [4]. In order to iden-
tify the underlying condition and establish the best treat-
ment, and thus improve the patients’ prognosis, a thorough 
and timely assessment is crucial. Therefore, a consultation 
with a neurologist is essential for facing the complex man-
agement of these patients [5].

In Italy, emergency neurology management is arranged 
according to the hub-and-spoke organization design 
[6]. Briefly, hospitals are classified into two categories 
according to health services provided, availability of 
specialists, and instrumental diagnostic accessibility: 
the level 2 facilities, called hub centres, which offer a 
full range of services, and the level 1 facilities, called 
spoke centres, which offer limited services (or offer 
them for a limited numbers of hours per day and days 
per week). Thus, complex medical services are provided 
by a few hub centres, whereas basic healthcare services 
are broadly distributed across hospitals. The rationale is 
that main healthcare needs are addressed locally (at the 
spoke centres), and only patients who require specialized 
care are moved to the hub centres [7].

An annual national survey called “NEUDay” is carried 
out by the Italian Association for Emergency Neurol-
ogy to investigate the role of neurologists in emergency 
rooms [8]. Using the data collected from the 2021 survey, 
we assessed emergency neurology management in Italy 
by comparing patients admitted to the hub and spoke 
centres in terms of the reason for the consultation, appro-
priateness of the consultation, and exams performed.

Methods

NEUDay survey

The NEUDay survey, promoted by the Italian Associa-
tion for Emergency Neurology and endorsed by the Italian 
Society of Neurology and the Italian Society of Hospital 
Neurosciences, is carried out to assess the role of neurolo-
gists in emergency rooms in Italy. All hospitals that had an 
emergency department were invited to participate in the 
survey, and a referring neurologist was identified in each 
facility. A questionnaire was administered to acquire infor-
mation for each patient who received a neurologic consul-
tation after accessing the emergency room. The question-
naire includes questions on demographic characteristics, 

arrival mode, triage level, reason for the consultation, and 
neurological evaluation. Further details on the NEUDay 
survey are available in a previous paper [9].

The data used for the present study were retrieved from 
the 2021 survey carried out on November 29. In this sur-
vey, data on the facility were also gathered. In particular, 
data included:

–	 Hospital classification (hub vs spoke);
–	 Number of consultations;
–	 Presence of neurology ward and stroke unit;
–	 Number of beds (total, stroke, and for emergency care);
–	 Availability of neurologist, radiologist, and neuroradi-

ologist;
–	 Instrumental diagnostic accessibility (electroencepha-

logram, cerebrospinal fluid analysis, ultrasound evalu-
ation of the supra-aortic trunks, transcranial Doppler 
or Transcranical Color-Coded Sonography, brain non 
contrast computed tomography (NC-CT), advanced 
neuroimaging (CT Angiography, CT Perfusion imag-
ing), brain magnetic resonance imaging (MRI), organ-
ized protocol for sharing neuroimaging studies between 
spokes and hubs.

Study cohort

Overall, 1111 patients were admitted to the emergency 
room and had a neurological consultation across 153 facil-
ities (out of the 260 Italian facilities). However, the facility 
data section was filled by only 79 centres. Because there 
was no evidence that individuals treated in a facility with 
available data differed from those for which these data 
were missing (Supplementary Tables S1-S5), the results 
from the analyses of patients with all available data were 
included in the present study.

Data analysis

Summary statistics are expressed as means (standard 
errors), median (interquartile range), or frequencies (per-
centages), as appropriate. Descriptive statistics for both 
hospital and patient variables were compared between 
groups (i.e., hub vs spoke). Comparisons between groups 
for continuous variables were performed with the t test or 
with the Mann-Whitney test, whereas the chi-square test, 
or its version for the trend, was calculated for categorical 
variables.

All analyses were performed using the Statistical Analy-
sis System Software (version 9.4; SAS Institute, Cary, NC). 
For all hypotheses tested, a two-tailed p value < 0.05 was 
considered significant.
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Results

Facilities

Among the 79 facilities with available data, 50 were classi-
fied as spoke and 29 as hub. Table 1 shows the characteristics 
of the facilities. Compared to spoke facilities, hub hospitals 
had significantly more beds (both total and stroke beds), 
more availability of neurological staff (neurologist and 
neuroradiologist), and instrumental diagnostic accessibility 
(EEG, carotid and vertebral artery spectral Doppler, perfu-
sion imaging, and cerebral magnetic resonance imaging).

Participants

The characteristics of the cohort members are shown in 
Table 2 according to hospital classification. The mean age 
was 62 years, and 50% were women. Regarding comorbidi-
ties and previous acute events, about one in three patients 
had hypertension, one in six patients experienced an acute 
myocardial infarction, and one in seven patients had diabe-
tes. There were no differences in the characteristics distri-
bution between groups. Eight (1.3%) patients were positive 
for SARS-CoV-2 infection.

Almost 60% of the patients arrived by ambulance (56% 
spoke vs 59% hub, p value = 0.390) and were accompanied 
(56% spoke vs 60% hub, p value = 0.366), with no differ-
ences between groups. The median time from the request 
to neurological consultation was 38 min (13–84 min) in 
spoke hospitals and 39 min (15–75 min) in hub hospitals 
(p value = 0.925).

Triage levels and appropriateness 
of the consultation

The distributions of triage levels determined by emer-
gency physicians did not differ between groups (Fig. 1, 
left panel). About one in five patients was classified 
with a red code (immediate), while only 3% with a 
white code (expectant). Conversely, the triage levels 
determined by neurologists showed that, compared with 
patients admitted to spoke hospitals, those admitted to 
hub hospitals had a greater need for assistance (Fig. 1, 
right panel) (p = 0.015): the percentage of patients who 
received a yellow/red code (urgent/immediate) was 53% 
in the first and 65% in the second group, respectively.

The appropriateness of the consultation was similar 
between groups (p value = 0.056). Neurologists judged 
76% of consultation requests to be pertinent, 22% partially 
pertinent, and 2% not pertinent.

Reasons for the consultation, examinations, 
and diagnoses

The reasons for consultation are reported in Table 3. The 
largest differences were observed for neurological deficits 
(22% vs 31%), epileptic manifestation (6% vs 12%), head-
ache (10% vs 6%), dizziness (10% vs 6%), strength defi-
ciency or sensory disturbances (5% vs 8%), and head trauma 
(9% vs 1%). By classifying the reasons for consultation 
into vascular-related (“strength deficiency or sensory dis-
turbances,” “focal neurological deficits,” and “acute visual 
disturbances”) and neurological-related (all other reasons 
reported in Table 3 except “Other”), there was a higher pro-
pensity to be admitted to hub centres for conditions in the 
vascular area (42% hub vs. 29% spoke) than in the neurologi-
cal area (54% hub vs. 66% spoke) (p = 0.007).

Overall, no significant differences were observed in the 
examinations carried out in the two groups (Fig. 2).

Table 4 shows the diagnoses formulated by neurologists. 
The diagnostic hypotheses that showed major differences 
were ischemic stroke (15% vs 20%), primary headache (9% 
vs 4%), peripheral vertigo (7% vs 3%), monoradicular-plex-
opathy (2% vs 6%), and head trauma (9% vs 0%).

Discussion

Our study highlights the higher level of resource availability 
and expertise of hub centres compared to spoke providers. 
Indeed, the NEUDay survey showed that hub centres have 
a higher availability of beds, personals (neurologist and 
neuroradiologist), and instrumental diagnostic accessibility 
(EEG, carotid and vertebral artery spectral Doppler, perfu-
sion imaging, cerebral magnetic resonance imaging). This 
is in line with the definition of the hub-and-spoke organiza-
tion [7], and with national and international observations 
[10, 11].

The neurology of the Level II Hospital (hub in the 
hub&spoke functional model) is characterized by the 
presence of a Stroke Unit and of the specific diagnostic 
and therapeutic resources (CT, AngioCT, diffusion-perfu-
sion MRI) for elective treatment of cerebrovascular emer-
gencies. Of course, this setting is not always functional 
for non-vascular neurology. Therefore, a framing and a 
more accurate definition of the resources of the Emer-
gency Neurology setting must be the first step for a more 
appropriate definition of that neurological semi-intensive 
area, postulated in recent years and comprising a Stroke 
Unit and Emergency Neurology, capable of defining, 
treating, and managing also non-vascular cases of neuro-
logical urgency. Indeed, albeit a consensus statement to 
define the providers’ organization was published in Italy 
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Table 1   Characteristics of 
facilities according to the 
hospital classification

Total
N = 79

Level 1 (spoke)
N = 50

Level 2 (hub)
N = 29

p value

Total hospital beds 0.002
  0 3 (3.8%) 2 (4.0%) 1 (3.5%)
  1–10 11 (13.9%) 10 (20.0%) 1 (3.5%)
  11–20 43 (54.4%) 31 (62.0%) 12 (41.4%)
  > 20 22 (27.9%) 7 (14.0%) 15 (51.7%)

Hospital beds available for emergency care 0.909
  0 11 (13.9%) 8 (16.0%) 3 (10.3%)
  1–4 15 (19.0%) 11 (22.0%) 4 (13.8%)
  5–8 15 (19.0%) 10 (20.0%) 5 (17.2%)

Missing 38 (48.1%) 21 (42.0%) 17 (58.6%)
Stroke beds 0.001

  0 5 (6.3%) 5 (10.0%) 0 (0.0%)
  1–4 28 (35.4%) 24 (48.0%) 4 (13.8%)
  5–8 32 (40.5%) 17 (34.0%) 15 (51.7%)
  9–12 10 (12.7%) 3 (6.0%) 7 (24.1%)
  > 12 4 (5.1%) 1 (2.0%) 3 (10.3%)

Availability of neurologist  < 0.001
  24 h daily 44 (55.7%) 19 (38.0%) 25 (86.2%)
  12 h daytime + 12 h on call 32 (40.5%) 28 (56.0%) 4 (13.8%)
  Restricted daytime hourly availability 3 (3.8%) 3 (6.0%) 0 (0.0%)

Availability of neurologist in other facilities 0.173
  Some days 27 (34.2%) 21 (42.0%) 6 (20.7%)
  On call 15 (19.0%) 7 (14.0%) 8 (27.6%)
  Telemedicine 10 (12.7%) 5 (10.0%) 5 (17.2%)
  No 27 (34.2%) 17 (34.0%) 10 (34.5%)

Availability of radiologist 0.152
  No hourly limitations (24 h daily) 73 (92.4%) 44 (88.0%) 29 (100.0%)
  Wide daytime availability (6–12 h daily) 3 (3.8%) 3 (6.0%) 0 (0.0%)
  Restricted daytime availability (< 6 h) 3 (3.8%) 3 (6.0%) 0 (0.0%)

Availability of neuroradiologist  < 0.001
  No hourly limitations (24 h daily) 38 (48.1%) 15 (30.0%) 23 (79.3%)
  Wide daytime availability (6–12 h daily) 10 (12.7%) 8 (16.0%) 2 (6.9%)
  Restricted daytime availability (< 6 h) 31 (39.2%) 27 (54.0%) 4 (13.8%)

EEG 0.001
  No hourly limitations (24 h daily) 29 (36.7%) 15 (30.0%) 14 (48.3%)
  Wide daytime availability (6–12 h daily) 37 (46.8%) 31 (62.0%) 6 (20.7%)
  Restricted daytime availability (< 6 h) 13 (16.5%) 4 (8.0%) 9 (31.0%)

Cerebral spinal fluid analysis 0.213
  No hourly limitations (24 h daily) 74 (93.7%) 45 (90.0%) 29 (100.0%)
  Wide daytime availability (6–12 h daily) 3 (3.8%) 3 (6.0%) 0 (0.0%)
  Restricted daytime availability (< 6 h) 2 (2.5%) 2 (4.0%) 0 (0.0%)

Carotid and vertebral artery spectral Doppler 0.001
  No hourly limitations (24 h daily) 25 (31.7%) 10 (20.0%) 15 (51.7%)
  Wide daytime availability (6–12 h daily) 40 (50.6%) 33 (66.0%) 7 (24.1%)
  Restricted daytime availability (< 6 h) 14 (17.7%) 7 (14.0%) 7 (24.1%)

Transcranial Doppler ultrasound 0.129
  No hourly limitations (24 h daily) 8 (10.1%) 4 (8.0%) 4 (13.8%)
  Wide daytime availability (6–12 h daily) 47 (59.5%) 34 (68.0%) 13 (44.8%)
  Restricted daytime availability (< 6 h) 24 (30.4%) 12 (24.0%) 12 (41.4%)

Cranial computed tomography scan 0.443
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[12], no law was promulgated on this issue. Therefore, 
except for stroke, myocardial infarction, and head injury, 
Italian law does not define the requirements for the hub 
centres for non-vascular neurological emergencies [13].

Other two findings regarding the comparison between 
patients admitted to hub and those admitted to spoke 

hospitals should be mentioned. First, the arrival mode 
(i.e., ambulance vs self-presentation, and accompanied vs 
alone) and the triage level were superimposable between 
groups. This suggests that more severe patients, either 
independently or referred through health personnel, did 
not go to the hub centres. Albeit our data cannot justify 
the reasons for this result, a possible explanation might be 
the poor knowledge of the population about the best choice 
regarding the hospital for their health needs (according to 
symptoms). This implies that policies aimed at enhancing 
the information on the hospital network might improve 
patients’ outcomes. Second, there was a higher propensity 
to be admitted to hub centres for conditions in the vascular 
area and to receive a diagnosis of stroke. This suggests that 
patients with (symptoms of) stroke are driven to hub cen-
tres, where hyperacute stroke treatments can be performed 
[14, 15]. However, because the difference between groups 
is not huge (42% vs 29%), there is room for improvement. 
A possible explanation for this result is the lack of plan-
ning in territorial emergency systems. In Italy, patients 
are taken to the nearest hospital regardless of its level of 
resource availability. Although some initiatives to estab-
lish an effective network for neurological conditions are 
ongoing in some Italian Regions [16], an effort should also 
be pursued to equip emergency services with appropriate 
models aimed at the identification of these pathological 
manifestations and algorithms for the best treatment of 

Table 1   (continued) Total
N = 79

Level 1 (spoke)
N = 50

Level 2 (hub)
N = 29

p value

  No hourly limitations (24 h daily) 78 (98.7%) 49 (98.0%) 29 (100.0%)
  Wide daytime availability (6–12 h daily) 1 (1.3%) 1 (2.0%) 0 (0.0%)
  Restricted daytime availability (< 6 h) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Computed tomography angiography 0.275
  No hourly limitations (24 h daily) 77 (97.5%) 48 (96.0%) 29 (100.0%)
  Wide daytime availability (6–12 h daily) 2 (2.5%) 2 (4.0%) 0 (0.0%)
  Restricted daytime availability (< 6 h) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Perfusion imaging  < 0.001
  No hourly limitations (24 h daily) 33 (41.8%) 9 (18.0%) 24 (82.8%)
  Wide daytime availability (6–12 h daily) 15 (19.0%) 14 (28.0%) 1 (3.4%)
  Restricted daytime availability (< 6 h) 31 (39.2%) 27 (54.0%) 4 (13.8%)

Cerebral magnetic resonance imaging  < 0.001
  No hourly limitations (24 h daily) 34 (43.0%) 9 (18.0%) 25 (86.2%)
  Wide daytime availability (6–12 h daily) 37 (46.8%) 35 (70.0%) 2 (6.9%)
  Restricted daytime availability (< 6 h) 8 (10.1%) 6 (12.0%) 2 (6.9%)

Neuroimages sharing 0.166
  No hourly limitations (24 h daily) 63 (79.7%) 37 (74.0%) 26 (89.7%)
  Wide daytime availability (6–12 h daily) 4 (5.1%) 4 (8.0%) 0 (0.0%)
  Restricted daytime availability (< 6 h) 12 (15.2) 9 (18.0%) 3 (10.3%)

Table 2   Characteristics of cohort members according to the hospital 
classification

Characteristics Level 1 (spoke)
N = 326

Level 2 (hub)
N = 270

p value

Age: mean [SD] 62.3 [22.4] 62.0 [21.7] 0.864
Sex: male 154 (47.2%) 143 (53.0%) 0.164
Diabetes 47 (14.4%) 37 (13.7%) 0.803
Hypertension 112 (34.4%) 103 (38.2%) 0.337
Dyslipidaemia 40 (12.3%) 34 (12.6%) 0.905
Acute myocardial infarction 50 (15.3%) 48 (17.8%) 0.424
Transient ischemic attack 29 (8.9%) 23 (8.5%) 0.871
Mental disorders 22 (6.8%) 15 (5.6%) 0.548
Dementia 28 (8.6%) 22 (8.2%) 0.847
Degenerative disorders 

of the central nervous 
system

10 (3.1%) 12 (4.4%) 0.375

Respiratory diseases 17 (5.2%) 16 (5.9%) 0.706
Chronic kidney disease 15 (4.6%) 17 (6.3%) 0.361
Cancer 21 (6.4%) 23 (8.5%) 0.334
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Fig. 1   Percentage distributions of triage level assigned by emergency physicians and neurologists according to the hospital classification

Table 3   Distribution of the 
reasons for neurological 
consultation according to the 
hospital classification

Reason Level 1 (spoke)
N = 326

Level 2 (hub)
N = 270

Focal neurological deficits 71 (21.8%) 84 (31.1%)
Transient loss of consciousness 39 (12.0%) 33 (12.2%)
Epileptic manifestation 20 (6.1%) 32 (11.9%)
Headache 34 (10.4%) 16 (5.9%)
Delirium/acute confusional state 31 (9.5%) 22 (8.2%)
Dizziness 34 (10.4%) 17 (6.3%)
Strength deficiency or sensory disturbances 16 (4.9%) 22 (8.2%)
Head trauma 28 (8.6%) 2 (0.7%)
Acute visual disturbances 9 (2.8%) 7 (2.6%)
Coma 8 (2.5%) 7 (2.6%)
Movement disorders (hyper or hypokinesia) 5 (1.5%) 5 (1.9%)
Fever and neurological signs 6 (1.8%) 2 (0.7%)
Paraplegia/quadriplegia 3 (0.9%) 5 (1.9%)
Functional/psychiatric disorders 4 (1.2%) 3 (1.1%)
Muscle pain 3 (0.9%) 3 (1.1%)
Other reason 15 (4.6%) 10 (3.7%)

Fig. 2   Tests available at the 
time of diagnostic hypothesis 
according to the hospital clas-
sification
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them [17, 18], including the choice of the best facility 
irrespective of the distance from the patient.

Our study has some limitations. First, data sent from 
the local participants could not be checked. Second, 
although all hospitals that had an emergency depart-
ment were invited to participate in the survey (n = 260), 
some did not take part (n = 107) or did not complete the 
questionnaire (n = 74). Because we could not compare 
the characteristics of facilities and patients admitted to 
responsive and non-responsive hospitals, selection bias 
cannot be excluded. Finally, the main limitation of our 
study was that we do not have data on the pathways and 
outcomes experienced by patients during the hospital 
stay; thus, we cannot assess the effectiveness of the hub-
and-stroke organization design [19, 20].

In conclusion, our study offers a snapshot of emergency 
neurology management in Italy through the hub-and-spoke 
network. A detailed description of the availability of the 
number of beds, personals, and instrumental diagnostic 
accessibility according to hospital classification was pro-
vided. In addition, differences in patients admitted to hub 
and those admitted to spoke hospitals were highlighted. 
Future studies are needed to assess the impact of the hub-
and-spoke network on patients’ outcomes. It is certain, how-
ever, that the figure of the emergency neurologist and neurol-
ogy that has been strengthened in its staffing and equipment 
will be one of the working tools at the disposal of healthcare 
in the coming years.

Appendix

*NEUDay group 2021

Abruzzo e Molise: Simona Sacco (Coord.) Marco Onofrj, 
Maria Vittoria De Angelis (Chieti), Matteo Di Giuseppe, 
Casalena Alfonsina (Teramo), Simona Sacco, Bernardino 
Orlandi (Avezzano), Gabriele Lombardozzi, Katia Armel-
lino (Pescara), Francesca Pistoia, Filomena Barbone 
(L’Aquila), Nicola Iorio, Giovanni Caranci (Campobasso)

Puglia e Basilicata: Bruno Passarella (Coord.) Elisabetta Di 
Monte, Isabella Pavone (Matera), Antonio Carbone, Angelo Zen-
zola (Tricase), Filippo Tamma, Antonio Scarafino (Acquaviva 
delle Fonti), Ardito Bonaventura, Domenico Di Noia (Altamura), 
Giuseppe Rinaldi, Marco Vito Rossi (Bari), Maurizio Giorelli, 
Maria Stella Aniello, (Barletta), Vincenza Pinto, Augusto Rini 
(Brindisi), Ciro Mundi, Tommaso Martino (Foggia), Antonella 
Mastronardi, Gaetano Barbagallo (Lecce), Cosimo Diroma, 
Laura Mascolo (Monopoli), Danilo Fogli, Pietro Di Viesti (San 
Giovanni Rotondo), Giovanni Boero (Taranto).

Sardegna: Maurizio Melis (Coord.), Maria Valeria Saddi, 
Maria Luigia Piras (Nuoro)

Calabria: Franco Galati (Coord.), Giovanni Maria Franco, 
Franco Galati (Vibo Valentia)

Campania: Rosa Napoletano (Coord.), Florindo 
D’Onofrio, Elisabetta Iannaccone (Avellino), Ornella Nori, 
Luigi Del Gaudio (Castellammare di Stabia), Maria Pia 
Mazzaferro, Patrizia Ripa (Napoli), Gianpiero Volpe, Anna 
Silvestro (Vallo della Lucania), Angelo Ranieri, Gennaro 
Alfieri (Napoli), Guglielmo Capaldo, Marco Massarelli 
(Adriano Irpino), Leonardo Sinisi, Grazia Sibilia (Napoli)

Emilia-Romagna: Maria Guarino (Coord.), Marco Longoni, 
Michele Romoli (Cesena), Marco Longoni, Francesca Bianchi 
(Forlì), Ilaria Naldi, Leonardo Sani (Imola), Marco Maz-
zoli, Laura Giacobazzi (Modena), Maria Luisa Zedde, Ilaria 
Grisendi (Reggio Emilia), Rita Rinaldi, Pietro Cortelli (Bolo-
gna), Andrea Zini, Federica Naldi (Bologna), Elena Minguzzi, 
Gemma Bassani (Ravenna), Alessandro Zilioli, Sonia Romano 
(Parma), Nicola Mometto, Donata Guidetti (Piacenza)

Province Trento e Bolzano: Bruno Giometto (Coord.), 
Michele Rana, Alessandro Marini (Gorizia), Paolo Passa-
dore, Stefano Novello (Pordenone), Bruno Giometto, Val-
entina Poretto (Trento),

Lazio: Claudio Gasperini (Coord.) Fabio Pilato, Vincenzo 
di Lazzaro (Roma), Cinzia Roberti, Carla Gualandi (Roma), 
Francesca Gragnani, Isabella Ferdinanda Pestalozza (Roma), 
Alessandro Davoli, Nives Stefani (Roma), Pierluigi Galizia, 
Laura Di Clemente (Roma), Vanessa Ceschin, Franco Giu-
bilei (Roma), Francesca Muzzi, Angela Pisani (Roma Ostia), 
Alessandro Davoli, Maria Magarelli (Roma)

Liguria: Massimo del Sette (Coord.), Andrea Assini, Laura 
Strada (Genova), Tiziana Tassinari, Lorenzo Lombardo (Pietra 

Table 4   Distribution of diagnostic hypotheses formulated by the neu-
rologists after consultations according to the hospital classification

Diagnostic hypothesis Level 1 (spoke)
N = 326

Level 2 (hub)
N = 270

Ischemic stroke 50 (15.3%) 55 (20.4%)
Transient ischemic attack 16 (4.9%) 18 (6.7%)
Primary headache 30 (9.2%) 12 (4.4%)
Seizure in known epilepsy 14 (4.3%) 18 (6.7%)
First epileptic seizure 14 (4.3%) 19 (7.0%)
Peripheral vertigo 22 (6.8%) 9 (3.3%)
Cardiogenic syncope 18 (5.5%) 14 (5.2%)
Monoradiculo-plexopathy 8 (2.5%) 17 (6.3%)
Head trauma 28 (8.6%) 1 (0.4%)
Delirium in dementia 15 (4.6%) 6 (2.2%)
Cerebral haemorrhage 9 (2.8%) 12 (4.4%)
Symptomatic headache 9 (2.8%) 7 (2.6%)
Psychiatric disorder 12 (3.7%) 9 (3.3%)
Metabolic encephalopathy 11 (3.4%) 8 (3.0%)
Central vertigo 13 (4.0%) 5 (1.9%)
Neurologic syncope 10 (3.1%) 7 (2.6%)
CNS cancer 6 (1.8%) 9 (3.3%)
Other conditions 41 (12.6%) 44 (16.3%)
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