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Missioni ECMO team
Pazienti proni pre ecmo

2014 n= 14 2015 n=16 2016 n=11 2017 n=10 2018 n=20 p value
Età 48,0 ± 17,9 47,2 ± 11,4 53,4 ± 10,4 54,1 ± 12,4 51,9 ± 13,6 0,59
BMI 26 ± 4 28 ± 6 30 ± 8 32 ± 5 32 ± 7 0,21
Giorni in ria 
chiamante 2,6 ± 2,7 5,1 ± 4,0 5,9 ± 3,6 4,0 ± 2,6 3,3 ± 2,5 0,05

Giorni intubazione 2,4 ± 2,7 3,9 ± 3,8 5,7 ± 3,3 3,8 ± 2,6 3,0 ± 2,5 0,07

NIV yes 13 (93%) yes 12 (75%) yes 7 (64%) yes 5 (50%) yes 17 (85%) 0,10
P/F all'arrivo 109 ± 99 80 ± 35 83 ± 31 73 ± 37 88 ± 29 0,56
PEEP 14 ± 4 14 ± 6 14 ± 4 11 ± 4 14 ± 3 0,34
P Plateau 32 ± 7 28 ± 6 30 ± 4 26 ± 7 29 ± 5 0,26
Driving Pressure 17 ± 8 16 ± 7 16 ± 5 15 ± 4 14 ± 4 0,65
TV/Kg reale 5,8 ± 2,5 6,3 ± 2,8 6,0 ± 2,7 5,9 ± 2,8 7,2 ± 1,6 0,11
FiO2 0,91 ± 0,14 0,91 ± 0,13 0,93 ± 0,13 0,98 ± 0,04 0,95 ± 0,09 0,47
pO2 89 ± 56 72 ± 29 76 ± 24 71 ± 37 82 ± 27 0,69
pCO2 58 ± 9 61 ± 18 61 ± 16 58 ± 11 54 ± 12 0,53
pH 7,22 ± 0,07 7,28 ± 0,09 7,24 ± 0,14 7,34 ± 0,13 7,34 ± 0,11 0,04
Pronazione yes 11 (79%) yes 8 (50%) yes 6 (55%) yes 1 (10%) yes 8 (40%) 0,01
NO yes 1 (7%) yes 5 (31%) yes 5 (45%) yes 2 (20%) yes 3 (15%) 0,16
Noradrenalina yes 8 (57%) yes 6 (36%) yes 7 (64%) yes 5 (50%) yes 8 (40%) 0,61
Dose γ Kg/min 0,21 ± 0,20 0,06 ± 0,02 0,24 ± 0,33 0,12 ± 0,08 0,41 ± 0,32 0,19
Vivo in RIA 10 (71%) 10 (62%) 7 (64%) 9 (90%) 16 (80%) 0,51
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Come raggiungere almeno

le 16 ore

§ Non manovre notturne
§ Semplificazione tecnica
§ Personalizzazione device utilizzati per la manovra
§ Riprogrammare le normali attività
§ Pensare ai visitatori 
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Manovra PP

§ Numero operatori
§ Monitoraggio
§ Gestione ventilazione
§ Occhi
§ Device
§ Protezione cute
§ Device
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Monitoraggio

§ No ECG
§ Pressione arteriosa invasiva
§ SpO2
§ ETCO2

§ Trasduttori sulle braccia
§ Se Swan-Ganz : svO2
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Cirucito ventilatorio

§ Cavo orale pre manovra
§ Rinnovo sistema fissaggio (tubo lato destro) 
§ Sistema chiuso aspirazione
§ Valuta flessibilità circuito con EtCO2
§ Klemp liscio sempre vicino al letto
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Unplanned extubations in general intensive care unit:  
A nine-year retrospective analysis 
Alberto Lucchini1, Stefano Bambi2 Alessandro Galazzi3, Stefano Elli1, Cristina Negrini4, 
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Abstract. Background and aim: Unplanned extubation (UE) in Intensive Care Units (ICU) is an indicator of 
quality and safety of care. UEs are classified in: accidental extubations, if involuntarily caused during nursing 
care or medical procedures; self-extubation, if determined by the patient him/herself.  In scientific literature, 
the cumulative incidence of UEs varies from 0.3% to 35.8%. !e aim of this study is to explore the incidence 
of UEs in an Italian university general ICU adopting a well-established protocol of tracheal tube nursing 
management and fixation. Methods: retrospective observational study. We enrolled all patients undergone to 
invasive mechanical ventilation from 1st January 2008 to 31st December 2016. Results: in the studied period 
3422 patients underwent to endotracheal intubation. !e UEs were 35: 33 self extubations (94%) and 2 ac-
cidental extubations (6%). !e incidence of UEs calculated on 1497 patients intubated for more than 24 hours 
was 2.34%. Instead, it was 1.02%, if we consider the whole number of intubated patients. Only in 9 (26%) 
cases out of 35 UEs the patient was re-intubated. No deaths consequent to UE were recorded. Conclusions: 
!e incidence of UEs in this study showed rates according to the minimal values reported in scientific litera-
ture. A standardized program of endotracheal tube management (based on an effective and comfortable fixing 
system) seems to be a safe and a valid foundation in order to maintain the UE episodes at minimum rates.

Key words: unplanned extubation, self extubation, accidental extubation, adverse events
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O r i g i n a l  a r t i c l e :  T e c h n i c a l  s k i l l s  a n d  t o o l s

Background and aim

Intensive care units (ICU) are settings with a 
high risk of adverse events related to patients’ inter-
ferences with the treatment. Treatment interference is 
a concept which involves the self-removal of support 
or monitoring devices at various levels of invasiveness 
and it can determine clinical consequences with differ-
ent levels of severity (1). Nurses perceive the burden 
of responsibility in protecting the patient from inju-
ries and keeping the integrity of the devices, especially 

arterial catheters, venous catheters and endotracheal 
tube (1). Concerning the adverse events with endotra-
cheal tubes, there is not only the risk of self extubation 
(SE), but also of accidental extubation (AE). AE is the 
extubation caused accidentally by healthcare workers 
during nursing or medical procedures. SE and AE are 
phenomena gathered under the whole concept of un-
planned extubations (UEs) (2). 

UEs are conditions with high relevance for ICU 
patients’ safety issues. A work group on patients’ safety 
of the European Society of Intensive Care Medicine 
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Sample

All the intubated patients in the general ICU of 
the San Gerardo Hospital in Monza were enrolled 
from the 1st January 2008 to the 31st December 2016. 
!is ICU admits patients from the emergency room 
and operating theatre; moreover, it is an Italian referral 
center for Acute Respiratory Distress Syndrome and 
Extracorporeal Membrane Oxygenation support. 

!e UEs events were distinguished into: self extu-
bation (SE) and accidental extubation (AE). 

!e endotracheal tube fixation in the enrolled 
patients was made according to the well-established 
local ICU procedure. In orotracheal intubated pa-
tients the fixing system is performed using a 5 cm tape 
(Durapore®), cut as shown in figure 1. Under the tape, 
the nurse applies a thin hydrocolloid film (Duoderm 
extrathin®) to protect the patient’s face skin, prevent-
ing the occurrence of pressure ulcers. !is dressing 
is changed every 12 hours (at 8 am and 6 pm) and, 
simultaneously, the endotracheal tube is moved from 
a mouth side to the other. In nasotracheal intubated 
patients the fixing system is performed through of the 
utilization of a 1 cm tape (Durapore®) and the applica-
tion of a thin hydrocolloid film (Duoderm extrathin®) 
to protect the skin of the patient’s nose and the nos-
tril. !is dressing is usually changed every 24 hours. In 
these patients the oral care is carried out three times 
a day. 

Data collection

!e study data were collected from a dedicated 
section of the electronical clinical documentation. !e 
collected respiratory parameters, ventilation settings 
and administered medications were those recorded one 
minute before the occurrence of UE. !e electronic 
integrated clinical documentation system records pa-
tients’ data every 60 seconds. !e analysis of patients’ 
sedation levels was performed using the Richmond 
Agitation Sedation Scale (RASS) (20), as routinely 
done in the studied ICU. RASS evaluates the patient’s 
level of consciousness, sedation or agitation. !e score 
varies from 0 (alert and calm) to +4 (combative) for 
awake patients. If the patient is not awake, the score 
varies from -1 (drowsy), to -5 (unarousable) (20).

During the study period RASS was measured 
every four hours. !e last value of RASS scale before 
the UE was recorded. 

Statistical analysis 

Data were collected and transposed on an xls file, 
and analyzed by the software SPSS ver. 22.0 for Win-
dows©. !e variables were analyzed as mean, standard 
deviation and range or median and interquartile inter-
val, according to the type of statistical distribution. !e 
comparison among groups was performed through 
non-parametric tests (Mann-Whitney test). A value 
of p<0.05 was considered statistically significant. !e 
study was submitted to the Local Ethical Commit-
tee and approved by the act number 874 on 15th May, 
2018. 

Results 

In the studied period 3422 patients underwent to 
endotracheal intubation. !e patients with an intuba-
tion duration time higher than 24 hours were 1497 
(43.7%).  !e mean age of the patients was 66.12±20.22 
years, with a mean ICU stay of 5.57±10.30 days (me-
dian 2, Q1-Q3: 1-5 days). !e admission diagnosis 
was medical in 46% (n=1574) and surgical in 54% 
(n=1848) of the patients. !e UEs were 35: 33 SEs 
(94%) and 2 AEs (6%). !e UE incidence on the 1497 Figure 1. 7
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OCCHI

§ Check PERLA (pupils equal and reacting to light accommodation)
§ Utilizzo lacrime artificiali
§ Considera medicazione occlusiva
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Ristagno gastrico

§ Manteniamo verifica RG in 
tutti i pazienti almeno ogni 
4 ore

§ Target RG normale : 500 ml
76
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Nutrizione enterale continua
durante la postura prona in pazienti
in ventilazione invasiva
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Riassunto. Introduzione. In molti contesti si tende ad inter-
rompere la Nutrizione Enterale (NE) durante le ore di pro-
nazione per prevenire il rischio di rigurgito gastrico e di vo-
mito. Obiettivo. Comparare la quantità di ristagno gastrico
in pazienti in nutrizione enterale continua, in posizione su-
pina e prona. Metodi. Studio osservazionale retrospettivo su
pazienti con Acute Respiratory Distress Syndrome, ventilati
meccanicamente, in posizione prono-supina e in nutrizione
enterale gestita secondo il protocollo aziendale. Risultati. So-
no stati inclusi 25 pazienti con un'età media di 51.13±15.93
(range: 16-80) anni. Su 656 rilevazioni del ristagno gastri-
co, 408 erano in posizione supina e 248 prona. La velocità
media della nutrizione enterale è stata di 63.3±18.5 ml/h:
62.1±18.9 ml/h in posizione supina e di 66.2±16.5 ml/h in
posizione prona. La quantità media globale di ristagno ga-
strico è stata di 24.4±54.2 ml: 20.6±18.9 ml in posizione su-
pina e 23.6±50.0 ml in posizione prona. In 4 rilevazioni, 2
in posizione supina e 2 in posizione prona, il ristagno ga-
strico era > 300ml; la nutrizione enterale è stata sospesa una
sola volta con un ristagno gastrico >500ml. Conclusioni. Non
sono state rilevate differenze clinicamente rilevanti di rista-
gno gastrico in posizione prona e supina. Un protocollo di
gestione del ristagno gastrico consente una corretta, sicura
ed efficace somministrazione dell'alimentazione enterale an-
che in nei pazienti che rimangono più ore in postura prona.

Parole chiave: Nutrizione Enterale (NE), rigurgito gastrico,
ventilazione invasiva.

Summary. Enteral nutrition during prone positioning in me-
chanically ventilated patients. Introduction. The Enteral Nu-
trition (EN) tends to be stopped during prone positioning to
prevent the risk of acid reflux and vomiting. Aims. To com-
pare the gastric residual volume during continuous enteral
nutrition in patients in prone and supine position. Methods.
Observational restrospective study on Acute Respiratory Di-
stress Syndrome patients, mechanically ventilated, with con-
tinuous enteral nutrition implemented according to the sa-
me protocol, in prone and supine position. Results. The 25
patients included had a mean age of 51.13±15.93 (range:
16-80) years. Gastic residual volume was checked on 656
occasions (408 in supine and 248 in prone position). Mean
infusion rate was 63.3±18.5 ml/h: 62.1±18.9 ml/h in supi-
ne and 66.2±16.5 ml/h in prone position. The mean overall
gastric residual volume was 24.4±54.2 ml: 20.6±18.9 ml in
supime and 23.6±50.0 ml in prone posizion. In 4 occasions
(2 in prone and 2 in supine position9, the gastric residual
volume was > 300ml; EN was interrupted on 1 occasion with
a gastric residual volume >500ml. Conclusions. No clinical-
ly relevant differences of gastric residual volume were ob-
served in prone and supine position. A protocol for the ma-
nagement of gastric residual volume allows a safe and ef-
fective administration of EN also in patients positioned for
several hours in prone position.

Key words: Enteral Nutrition (EN), acid reflux and vomiting,
mechanically ventilated patients.

- Copyright - Il Pensiero Scientifico Editore downloaded by  Tor/Medicina*Parma* IP 89.96.208.234 Mon, 26 Jun 2017, 10:53:11

DISCUSSIONE

La più recente revisione di letteratura relativa alla fat-
tibilità della somministrazione di NE durante pronazione
dei pazienti adulti con via aerea artificiale in terapia
intensiva evidenzia come la NE durante questo tipo di
posizione sia un problema concreto.14 Le linee guida
internazionali prevedono, dove non controindicato, una
messa a regime della nutrizione enterale entro 24-48
dall'ingresso in terapia intensiva.13 Uno dei timori per
l'intolleranza alla somministrazione di NE in posizione
prona, è la compressione diretta dei visceri e il rischio
di rigurgito (la stessa presenza del sondino gastrico al-
tera la competenza dello sfintere esofageo inferiore), e
addirittura vomito, con la conseguente inalazione. Que-
st'ultima evenienza è stata anche prevenuta mantenendo
il posizionamento del letto in antitrendelemburg.
Solo in 2 casi il RG è stato superiore a 300 ml in po-
sizione prona, e 2 in posizione supina, pertanto si può
ipotizzare che la posizione prona non possa essere la
causa diretta dell'aumento di RG.
Nei pazienti in posizione prona la velocità della NE
era leggermente più elevata e si è contemporanea-

mente avuto un lieve aumento del RG. Tali varia-
zioni non sono né statisticamente significative né cli-
nicamente rilevanti, se confrontate ai valori medi re-
gistrati durante la posizione supina, poiché è evi-
dente come la differenza sia di pochi ml (3ml) per la
quantità di RG e di pochi ml/h (4ml/h) per la velo-
cità di infusione.
Non ci sono state differenze tra gruppi per la sospen-
sione della NE; solo in un caso è stata sospesa per un
significativo aumento del RG (500ml), oltretutto in un
paziente in posizione supina.
Dato che i protocolli in letteratura non utilizzano tut-
ti gli stessi range e gli stessi limiti residuali per la ge-
stione del RG, si è pensato di eseguirne una stratifi-
cazione in base alla quantità.20 Come è possibile no-
tare dalla Tabella 2, le quantità di RG registrato nelle
due posture in esame sono pressoché sovrapponibili in
ogni sottogruppo.
L'impiego di farmaci vasoattivi rimane costante in tut-
te le rilevazioni, mentre durante le ore di pronazione,
nonostante l'incremento di farmaci sedativi e curariz-
zanti, necessari per il mantenimento della postura pro-
na, non si sono avute modificazioni del RG.
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Tabella 2. Valori del ristagno gastrico nel campione analizzato, suddiviso per posture e fasce di volume.

globale n=656 Supino n=408 prono n=248 P
Media±DS Media±DS Media±DS

velocità dieta enterale (ml/h) 63.33±18.48 62.09±18.92 66.2±16.53 0.216
enterale sospesa, n (%) 52 (7.90%) n=28 (6.80%) n=23 (9.20%) 0.34

RG in ml 24.38±54.15 20.62±18.92 23.62±50.02 0.73
RG mediana (Q1-Q3) 0 (0-30) 0 (0-30) 0 (0-30) 1.000

RG in mml N (%) N (%) N (%)
0 356 (54.3) 217 (53.2) 139 (56.0) 0.56
1-50 133 (20.3) 94 (23.0) 39 (15.7) 0.08
51-100 57 (8.7) 42 (10.3) 15 (6.0) 0.15
101-150 38 (5.8) 27 (6.6) 11 (4.4) 0.38
151-200 10 (1.5) 9 (2.2) 1 (0.4) 0.21
201-250 1 (0.2) 1 (0.2) 0 0.62
251-300 2 (0.3) 2 (0.5) 0 0.48
>300 4 (0.6) 2 (0.4) 2 (0.8) 0.65
500 1 (0.1) 1 (0.2) 0 <0.001
SNG chiuso 53 (8.4) 12 (4.4) 41 (16.5) 0.56

RG: Ristagno gastrico, SNG: sondino naso gastrico

- Copyright - Il Pensiero Scientifico Editore downloaded by  Tor/Medicina*Parma* IP 89.96.208.234 Mon, 26 Jun 2017, 10:53:11
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Doppio

Fissaggio
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Altezza pompe a siringa
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Altezza pompe a siringa

Changing the syringe pump: 
a challenging procedure in 
critically ill patients

Stefano Elli , Roberto Fumagalli ,  
Alberto Lucchini 

Under review
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Idrocolloide sottile
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Cilindri si’, cilindri no…

Chiumelolo D., et al, 2006 Effects of thoraco-pelvic supports during prone position in patients with acute lung injury/acute respiratory
distress syndrome: a physiological study, Critical Care 
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Research article

Application of prone position in hypoxaemic patients supported
by veno-venous ECMOq

Alberto Lucchini a,d,⇑, Christian De Felippis b, Giulia Pelucchi a, Giacomo Grasselli c, Nicolò Patroniti a,
Luigi Castagna c, Giuseppe Foti a, Antonio Pesenti c, Roberto Fumagalli d,e
aGeneral Intensive Care Unit, Emergency Department – San Gerardo Hospital, University of Milan-Bicocca, Via Pergolesi 33, Monza (MB), Italy
bAdult Intensive Care Unit, Glenfield Hospital, University Hospital of Leicester-NHS Trust, Groby Rd, Leicester LE3 9QP, United Kingdom
cGeneral Intensive Care Unit – Department of Anesthesia and Intensive Care Medicine, Fondazione IRCCS Ca’ Granda, Ospedale Maggiore Policlinico, Via Francesco Sforza 35,
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a b s t r a c t

Introduction: Veno-Venous Extracorporeal Membrane Oxygenation (VV-ECMO) is an advanced respira-
tory care therapy allowing replacement of pulmonary gas exchange. Despite VV-ECMO support, some
patients may remain hypoxaemic. A possible therapeutic procedure for these patients is the application
of prone positioning.
Objective: The primary aim of the present study was to investigate modification of the PaO2/FiO2 ratio, in
VV-ECMO patients with refractory hypoxaemia. The secondary aim was to evaluate the safety and feasi-
bility of prone positioning for patients with severe Adult Respiratory Distress Syndrome supported by
ECMO.
Methods: We retrospectively reviewed the electronic records and charts of all patients supported by
VV-ECMO who experienced at least one pronation. Complications related with prone positioning were
also recorded. First PaO2/FiO2 ratio was analysed during four different time steps: before pronation,
one hour after pronation, at the end of pronation and one hour after returning to supine.
Results: A total of 45 prone positioning manoeuvers were performed in 14 VV-ECMO patients
from November 2009 to November 2014. The median duration of prone positioning cycles was 8 hours
(IQR 6–10). No accidental dislodgement of intravascular lines, endotracheal tubes, chest tubes or a
decrease in ECMO blood flow was observed.
During the first prone positioning for each patient, the median PaO2/FiO2 ratio recorded was 123 (IQR

82–135), 152 (93–185), 149 (90–186) and 113 (74–182), during PRE-supine step, 1 h-prone positioning
step, END-prone positioning step, and POST-supine step respectively.
Conclusions: The application of prone positioning during VV-ECMO has shown to be a safe and reliable
technique when performed in a recognised ECMO centre with the appropriately trained staff and
standard procedures.

! 2018 Elsevier Ltd. All rights reserved.

Implications for Clinical Practice:

! Prone position during ECMO was not associated with major adverse events.
! In hypoxaemic patients, prone positioning can improve patient’s oxygenation supported by VV-ECMO.
! Prone positioning during VV-ECMO is a safe procedure when performed by trained staff in a recognised ECMO centre.

https://doi.org/10.1016/j.iccn.2018.04.002
0964-3397/! 2018 Elsevier Ltd. All rights reserved.

q The present study was performed at the General Intensive care Unit, Emergency Department and Intensive Care, San Gerardo Hospital – ASST Monza, Via Pergolesi 33,
Monza (MB), Milan-Bicocca University, Italy.
⇑ Corresponding author at: General Intensive Care Unit – San Gerardo Hospital – ASST Monza, Via Pergolesi 33, Monza (MB), Italy.

E-mail addresses: alberto.lucchini@unimib.it, a.lucchini@asst-monza.it (A. Lucchini).
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should be placed under his right side otherwise vice versa for
left sided rolls. Only when the endotracheal tube and vascular
lines are secured, the team can gently roll the patient into PP.

- Placing the head of patient on a C-letter shaped pad to prevent
pressure ulcers. Limbs are positioned in order to prevent abnor-
mal extension or flexion against shoulders and elbows. Pillows
can be added to provide additional support to hip, shoulders
and face (Fig. 2).

- The standard monitoring during the entire procedure is: pulse
oximetry, continuous mixed venous oxygen saturation, end
tidal carbon dioxide and invasive arterial blood pressure.

Statistical analysis

Statistical analysis was performed using Statistical Package for
the Social Sciences, version 22.0, (SPSS Inc., Chicago, IL, USA).
Continuous variables were expressed as mean ± SD or median
(interquartile range). Unpaired Student’s t-test and One-way
repeated measures analysis of variance (rmANOVA) was used to
evaluate the differences at the different timepoints of the PaO2,
FiO2, respiratory rate (RR), Tidal Volume (TV), plateau pressure,
PEEP, respiratory system compliance (Cpl), ECMO Blood Flow
(BF), ECMO Gas Flow (GF) and pO2/FiO2 (PF) values. A P-value
< 0.05 was considered statistically significant.

Results

A total of 14 patients were enrolled (3 female and 11 male). The
median age was 55 years (44–54). In 10 patients only one PP
manoeuvre was performed, whereas for three patients the PP was
applied twice. Just one patient received 21 pronation procedures
(median 1 – IQR 1–1.5). During the study’s period, a total of 45 PP
were performed. The median duration of PP lasted 8 hours (IQR:
6.0–10/range 3–24). Nine patients were discharged from hospital,
while five patients did not survive (survival rate 64%). The median
ICU LOS of patients was 33 days (28–74). The median of ECMO days
was 27 days (21–59). Patients were proned a median of seven days
(3–9) from the ECMO’s institution. At the first prone positioning, the
median tidal volume was 3.2 ml/kg (2.3–4.1), the median plateau
pressure was 28.0 (28.0–29.8), the median blood flow was 3.4 l/
min (3.1–3.9), while the gas-flow (sweep) was 5.8 l/min (4.1–6.6).

During all PP manoeuvres, the inspired fraction of oxygen for
the ECMO gas flow was constantly at 100%. The median tidal vol-
ume at first prone positioning was 224 ml (164–331), the mean
respiratory rate was 10.0 (10–15) bpm and PEEP value was 15
(13–17) cmH2O.

Patients’ values are shown in Table 1.

Fig. 2. Devices and pillows used in the study. Legend: 1 – Transversal rolls – CEA
SpA, Italy. 2 – Pillow for hands and arms – CEA SpA, Italy. 3 – Face cushion – CEA
SpA, Italy. 4 – Face cushion with polystyrene microspheres – Askle medical, France.
5 – Disposa-View (Disposable Prone Position Head Cushion with Mirror) – GE
Healthcare, USA (for patients with tracheostomy).

Table 1
Population’s features.

Pt. Nr. Sex Age TV ml/kg. Plateau SAPS II Outcome LOS Duration of
first PP Cycle

PP Cycles Pressure
Sores

PP Comp. ECMO

ECMO Days Dr. Cann Fr. Re. Cann. Fr.

1 M 73 2.26 40 39 D 31 13 1 no no 31 25 19
2 F 52 2.53 28 43 D 72 4 1 no no 71 23 21
3 M 4 3.92 30 – D 77 13 21 no no 77 15 15
4 M 49 4.55 33 39 A 43 6 1 no no 23 25 23
5 M 55 3.27 30 37 A 36 11 1 no no 16 23 21
6 M 65 4.03 34 42 D 24 6 1 no no 24 25 21
7 F 39 4.76 44 – A 21 4 1 no no 21 23 21
8 M 64 2.65 30 37 A 84 13 2 no no 65 25 21
9 M 19 2.00 31 – A 24 7 1 no no 5 25 25
10 F 77 2.11 30 62 D 27 8 1 no no 27 23 23
11 M 50 4.21 30 24 A 120 9 5 no no 53 23 23
12 M 56 2.92 32 58 A 110 7 7 no no 80 25 23
13 M 16 4.12 25 37 A 30 8 1 no no 21 23 21
14 M 60 4.09 29 – A 35 10 1 no no 12 23 23

Pt. Nr.: Patient number.
TV ml/kg.: Tidal Volume ml/kg.
Plateau: Plateau Pressure cmH2O.
SAPS II: Simplified Acute Physiology Score II.
Outcome: D = dead A = Alive.
LOS: Length of Hospital Stay.
Duration of the first PP Cycle during ECMO: time in Prone Position (first cycle) in hours.
Pp Cycles: numbers of Prone position manoeuvers for each patient.
Pressure Sores: development of pressure sores caused by PP.
PP Comp.: Major complication (cannulae dysfunction, tubing rupture, circuit disruption, decrease of the ECMO flow, endotracheal tube obstruction, chest tube, arterial or
central venous catheter displacement).
BF: Blood Flow Lt/min (first PP).
GF: Membrane Lung Gas Flow (sweep gas flow) Lt/min (first PP).
Dr. Cannula Fr.: Drainage ECMO Cannula diameter.
Re. Cannula Fr.: Reintroduction ECMO cannula diameter.

64 A. Lucchini et al. / Intensive & Critical Care Nursing 48 (2018) 61–68
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Cosa utilizziamo attualmente

15

Pronazione

§ Utilizzo del lenzuolo per rotazione
§ Verifica monitoraggio, ventilatore e 

presenza dispositivi prima di iniziare
§ Verifica livello sedazione pre-manovra 

(utilizzo BIS)
§ Verifica situazione curarizzazione se 

presente
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Nel tempo in PP

§ Verifica almeno ogni 30 minuti 
posizione viso ed  occhio

§ Se tutto è tranquillo……..resta 
tranquillo !

§ Verifica presenza secrezioni 
(considera loop flusso/volume).

AARC Clinical Practice Guidelines

Endotracheal Suctioning of Mechanically Ventilated Patients
With Artificial Airways 2010

An electronic literature search for articles published between January 1990 and October 2009 was
conducted by using MEDLINE, CINAHL, and Cochrane Library databases. The update of this
clinical practice guideline is the result of reviewing a total of 114 clinical trials, 62 reviews and 6
meta-analyses on endotracheal suctioning. The following recommendations are made following the
Grading of Recommendations Assessment, Development, and Evaluation (GRADE) criteria: (1) It
is recommended that endotracheal suctioning should be performed only when secretions are present,
and not routinely; (2) It is suggested that pre-oxygenation be considered if the patient has a
clinically important reduction in oxygen saturation with suctioning; (3) Performing suctioning
without disconnecting the patient from the ventilator is suggested; (4) Use of shallow suction is
suggested instead of deep suction, based on evidence from infant and pediatric studies; (5) It is
suggested that routine use of normal saline instillation prior to endotracheal suction should not be
performed; (6) The use of closed suction is suggested for adults with high FIO2, or PEEP, or at risk
for lung derecruitment, and for neonates; (7) Endotracheal suctioning without disconnection (closed
system) is suggested in neonates; (8) Avoidance of disconnection and use of lung recruitment
maneuvers are suggested if suctioning-induced lung derecruitment occurs in patients with acute
lung injury; (9) It is suggested that a suction catheter is used that occludes less than 50% the lumen
of the endotracheal tube in children and adults, and less than 70% in infants; (10) It is suggested
that the duration of the suctioning event be limited to less than 15 seconds. Key words: closed suction;
endotracheal suction; saline instillation; intratracheal suction; open suction; saline lavage; suction
catheter; tracheal suction; clinical practice guideline. [Respir Care 2010;55(6):758–764. © 2010 Daeda-
lus Enterprises]

ETS 1.0 DESCRIPTION

Endotracheal suctioning (ETS) is one of the most com-
mon procedures performed in patients with artificial
airways. It is a component of bronchial hygiene therapy
and mechanical ventilation that involves the mechanical
aspiration of pulmonary secretions from a patient’s ar-
tificial airway to prevent its obstruction.1 The procedure
includes patient preparation, the suctioning event, and
follow-up care.
There are 2 methods of endotracheal suctioning based
on the selection of catheter: open and closed. The open
suctioning technique requires disconnecting the patient
from the ventilator, while the closed suctioning tech-
nique involves attachment of a sterile, closed, in-line
suction catheter to the ventilator circuit, which allows
passage of a suction catheter through the artificial air-
way without disconnecting the patient from the venti-
lator. There are also 2 methods of suctioning based on
the catheter suction depth selected during the proce-
dure: deep and shallow. Deep suctioning is defined as

the insertion of a suction catheter until resistance is met,
followed by withdrawal of the catheter by 1 cm before
application of negative pressure, and shallow suction-
ing as the insertion of a suction catheter to a predeter-
mined depth, usually the length of the artificial airway
plus the adapter.2

ETS 2.0 PATIENT PREPARATION

It is recommended to use smaller catheters whenever pos-
sible, since suction pressure seems to have less influence
on lung volume loss than catheter size.3 For a given di-
ameter of the endotracheal tube (ETT), the level of nega-
tive pressure transmitted to the airway is determined by
the combination of the catheter size and the suction pres-
sure. The larger the diameter of the catheter size, the less
attenuation of the suction pressure through the airways.4

2.1 Diameter of the suction catheter should not exceed
one half the inner diameter of the artificial airway in
adults, providing an internal-to-external diameter ra-
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Sun S. et al. (2010), Prone  ventilation reduces mortality in patients with acute respiratory failure and severe hypoxemia: systematic review and 
meta-analysis, Intensive Care Med
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ensure the correct device's placement (Grip-Lock, Vygon,
Italy). The second one is applied to prevent any unplanned
traction that can occur while nursing interventions are per-
formed to the patients (ie, bathing the patient, sheet
changing, mobilization).

The most frequent complication reported in the litera-
ture was the onset of pressure sores (43.4% in a review con-
ducted by Sud and colleagues,2 56.9% in a study by Girard
and colleagues,10 and 36% by Gattinoni and colleagues14).
In our population, the development of 14% of pressure
sores (23 patients) is given using the PP. These pressure sores
mainly occurred on the face of the patient and, in a lesser

extent, on the trochanters and thorax. These data are simi-
lar to the ones reported by Girard and colleagues.10 The
study is the only one exploring in detail the incidence of
pressure sores given by the PP alone. The pressure sores
were observed as follows: 29% on the face, 18% on the an-
terior part of the thorax, 20% on the sacrum, 12% on the
heels, and 25% in other anatomical regions. In our study
population, the results in terms of pressure sores are very
encouraging, especially when considering the occurrence
of sores on the face and chin (6% and 5%, respectively)
and on the anterior part of the thorax (2%).10 In our study,
as a first choice for prone positioning, there was no

TABLE 1 Differences in Variables Between Patients With and Without Development of
Pressure Sores

Total Sample (N = 170),
Median (IQR) or n (%)

Patients With Pressure Sores
(n = 23 [14%]),

Median (IQR) or n (%)

Patients Without Pressure
Sores (n = 147 [86%]), Median

(IQR) or n (%) P

Prone position single cycle,

median time, h

9 (7-12) 11 (8-15) 9 (7-12) .041a

Median prone position cycles

per patient, n

2 (1-3) 3 (2-6) 2 (1-3) .030a

Prone position total time, h 19 (10-40) 35 (15-54) 16 (8-37) .015a

Alive at ICU discharge, n (%) 98 (58) 14 (61) 84 (57) .737b

Age, y 55 (41-66) 62 (50-76) 55 (41-66) .928a

Female, n (%) 47 (28) 4 (17) 43 (29) .238b

Length of ICU stay, d 20 (12-40) 21 (10-41) 20 (12-40) .930a

Veno-venous ECMO, n (%) 57 (34) 8 (35) 49 (33) .891b

Braden (ICU admission) 11 (10-14) 10 (9-14) 11 (10-14) .171a

Nursing Activities Score, % 80 (73-89) 77 (69-90) 80 (74-89) .398a

Pressure sore site

Face: cheekbones 11 (6%) 159 (94%)

Grade I 7

Grade II 2

Grade IV 2

Face: chin 8 (5%) 162 (95%)

Grade I 4

Grade II 4

Thorax 3 (2%) 167 (98%)

Grade I 1

Grade II 2

Trochanter 1 (1%) 169 (99%)

Grade I 1

Other sites 8 (5%) 162 (98%)

Grade I 2

Grade II 6

Abbreviations: ECMO, extracorporeal membrane oxygenation; ICU, intensive care unit; IQR, interquartile range.
aMann-Whitney U test.

x2Test
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Prone Position in Acute
Respiratory Distress
Syndrome Patients
A Retrospective Analysis of Complications

AlbertoAQ1 Lucchini, RN; Stefano Bambi, PhD, MSc, RN, CCN;
Elisa Mattiussi, MSc, RN, CCN; Stefano Elli, RN; Laura Villa, RN, CCN;
Herman Bondi, RN, CCN; Roberto Rona, MD; Roberto Fumagalli, MD;
Giuseppe Foti, MD

Background: Early application of prolonged prone positioning has been shown
to improve patient survival in moderate to severe adult respiratory distress
syndrome (ARDS) patients. Prone position is a key component of lung protective
mechanical ventilation in association with low tidal volume and neuromuscular
blocking agents in patients with severe ARDS. Pressure sores are the major prone
position complication. The rate of complication is lowering with the increase in
center expertise.
Aims: The aim of this study was to examine the onset of pressure sores and other
complications caused by the use of prone position in patients having ARDS.
Design: This is a single-center, retrospective, observational study.
Results: One hundred seventy patients were enrolled, with a median age of
49 years (interquartile range [IQR], 38-63). Of all participants, 58% (n = 98) survived
the intensive care unit recovery. The total prone positionmaneuvers were 526, with
a median of 2 prone position sessions for each patient (IQR, 1-3). The median
length of the prone position sessionwas 9 hours (IQR, 7-12). Twenty-three patients
developed pressure sores after prone position (14%). The anatomical positions
of pressure sores were as follows: face/chin, 5% (n = 8); face/cheekbones, 6%
(n = 11); thorax, 2% (n = 3); trochanter, 1% (n = 1); and other sites, 5% (n = 8).
Complications were observed in 1% (n = 6) of all pronation maneuvers (vomit,
2%; respiratory device removal, 0.4%). No removal of intravascular catheter
was observed.
Conclusions: The onset rate of complications given by the use of prone position in
ARDS patients is similar to data reported by previous literature. The implementation
of a dedicated protocol in specialized centers and the involvement of 5 trained and
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TABLE 2 Patients With Pressure Sores and Time Spent in Prone Position During the Investigated Years

Total
Sample
(N = 170
[100%])

2008
(n = 14)

2009
(n = 11)

2010
(n = 3)

2011
(n = 13)

2012
(n = 8)

2013
(n = 16)

2014
(n = 14)

2015
(n = 22)

2016
(n = 32)

2017
(n = 15)

2018
(n = 22) P

Patients with pressure sores,

n (%)

23 (14) 3 (21) 4 (36) 2 (67) 2 (15) 1 (13) 0 (0) 0 (0) 0 (0) 4 (13) 3 (20) 4 (18) .015a

Prone positioning/cycle,

median (IQR), h

9 (7-12) 9 (6-12) 11 (7-12) 7 (9-13) 8 (6-8) 7 (7-9) 8 (6-11) 9 (7-11) 10 (7-12) 11 (8-15) 9 (7-13) 17 (16-18) <.001b

Prone positioning cycles,

median (IQR)

2 (1-3) 1 (1-2) 3 (2-3) 1 (1-2) 1 (1-2) 2 (2-3) 1 (1-5) 2 (1-4) 3 (2-4) 2 (1-3) 4 (2-5) 3 (2-3) .009b

Total time in prone position,

median (IQR), h

19 (10-40) 10 (7-14) 20 (11-31) 7 (6-24) 11 (7-14) 17 (13-21) 18 (8-64) 14 (11-44) 28 (15-40) 22 (8-23) 40 (15-52) 38 (23-51) <.001b

Abbreviation: IQR, interquartile range.

x2Test
bKruskal-Wallis test.
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Prone positioning improves oxygenation in spontaneously breathing
nonintubated patients with hypoxemic acute respiratory failure: A
retrospective study☆,☆☆,★

Vittorio Scaravilli a,⁎, Giacomo Grasselli b, Luigi Castagna a, Alberto Zanella a, Stefano Isgrò b, Alberto Lucchini b,
Nicolò Patroniti a,b, Giacomo Bellani a,b, Antonio Pesenti a,b
a Dipartimento di Scienze della Salute, Università degli Studi di Milano Bicocca, Via Cadore 48, 20900, Monza, MB, Italy
b Dipartimento di Emergenza e Urgenza, Ospedale San Gerardo, Via Pergolesi 33, 20900, Monza, MB, Italy

a b s t r a c ta r t i c l e i n f o

Keywords:
Prone position
Pulmonary gas exchange
Hypoxia
Pulmonary ventilation
Noninvasive ventilation
Retrospective studies

Purpose: Prone positioning (PP) improves oxygenation and outcome of patients with acute respiratory distress
syndrome undergoing invasive ventilation. We evaluated feasibility and efficacy of PP in awake, non-
intubated, spontaneously breathing patients with hypoxemic acute respiratory failure (ARF).
Material and Methods: We retrospectively studied non-intubated subjects with hypoxemic ARF treated with PP
from January 2009 to December 2014. Data were extracted frommedical records. Arterial blood gas analyses, re-
spiratory rate, and hemodynamics were retrieved 1 to 2 hours before pronation (step PRE), during PP (step
PRONE), and 6 to 8 hours after resupination (step POST).
Results: Fifteen non-intubated ARF patients underwent 43 PP procedures. Nine subjects were immunocompro-
mised. Twelve subjects were discharged from hospital, while 3 died. Only 2 maneuvers were interrupted,
owing to patient intolerance. No complications were documented. PP did not alter respiratory rate or hemody-
namics. In the subset of procedures during which the same positive end expiratory pressure and FIO2 were uti-
lized throughout the pronation cycle (n = 18), PP improved oxygenation (PaO2/FIO2 124 ± 50 mmHg, 187 ±
72 mmHg, and 140 ± 61 mmHg, during PRE, PRONE, and POST steps, respectively, P b .001), while pH and
PaCO2 were unchanged.
Conclusions: PP was feasible and improved oxygenation in non-intubated, spontaneously breathing patients
with ARF.

© 2015 Elsevier Inc. All rights reserved.

1. Introduction

Acute respiratory failure (ARF) is a common cause of intensive care
unit (ICU) admission [1]. Patients with severe ARF are usually managed
with intubation and invasive mechanical ventilation (MV), but their
clinical course is frequently complicated by ventilator associated pneu-
monia (VAP) [2]. The risk of VAP is particularly high in patientswithma-
lignancies, immunocompromise, and chronic obstructive pulmonary
disease (COPD) [3–6]. Especially in these patient groups, VAP may

adversely affect the clinical outcome [7,8]: thus, it is commonly sug-
gested to avoid intubation and, whenever possible, to employ non-
invasive ventilation (NIV) [9,10].

Prone positioning (PP) during invasive MV has been demonstrated
to improve oxygenation and reduce mortality of the most severe acute
respiratory distress syndrome (ARDS) patients [11–13]. In theory,
these benefits should apply also to non-intubated patients, in whom
PP may improve oxygenation while delaying or even avoiding the
need for intubation. This may be particularly useful in patients at high
risk of VAP [14].

Reports of the application of PP in spontaneously breathing, non-
intubated adult patients are limited to few case reports [15–17].

In this retrospective observational study,we reviewed the 5-year ex-
perience of our ICU in the application of PP in awake, non-intubated,
spontaneously breathing patients with hypoxemic ARF, describing the
effect of PP on oxygenation, breathing patterns, and hemodynamics.

2. Material and methods

The study protocol was approved by the local Ethics Committee.
Written informed consent was not deemed necessary due to the

Journal of Critical Care 30 (2015) 1390–1394
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� D enaggi o acici
� Cann le ECMO
� P ona ione
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PP > 16 ore

Considera sempre 5 operatori

Protezione cute

Doppio fissaggio / tubo OT

Non interrompere il monitoraggio

ICU Diary – ASST Monza

Take home messages
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alberto.lucchini@unimib.it

Grazie per 
l’attenzione…..

«Da soli possiamo fare così poco; insieme 
possiamo fare così tanto.»

Helen Keller
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15/11/19

14

Punti chiave

ARDS & Postura Prona

Riprogrammazione
attivita’

Manovra & 
sicurezza

Tempo PP
> 12 ore
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