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Arresto cardiaco:
Arresto dell’attivita cardiaca

Arresto respiratorio:
Arresto dell’attivita respiratoria spontanea

Arresto cardiorespiratorio:
Arresto delle funzioni sia cardiache che
respiratorie



Overview of Respiratory Arrest

by Charles D. Bortle, EdD, Richard Levitan, MD

'\ NOTE: This is the Professional Version. CONSUMERS: Click here for the Consumer Version >

Respiratory and cardiac arrest are distinct, but inevitably if untreated, one leads] — Respiratory Arrest

to the other. (See also respiratory failure on Respiratory Failure and Mechanical

Ventilation, dyspnea on Dyspnea, and hypoxia on Oxygen Desaturation.) Overview of Respiratory
[ | Arrest

Interruption of pulmonary gas exchange for > 5 min may irreversibly damage | Aliway Establishinarit and

vital organs, especially the brain. Cardiac arrest almost always follows unless Control
respiratory function is rapidly restored. However, aggressive ventilation may

also have negative hemodynamic consequences, particularly in the periarrest

period and in other circumstances when cardiac output is low. In most cases,

the ultimate goal is to restore adequate ventilation and oxygenation without further compromising a tentative
cardiovascular situation.
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Epidemiologia

Bystander-Initiated Rescue Breathing for Out-of-Hospital
Cardiac Arrests of Noncardiac Origin

Tetsuhisa Kitamura, MD, MS; Taku Iwami, MD, PhD; Takashi Kawamura, MD, PhD;

without mouth-to-mouth ventilation.'! It is reported that 20% to
40% of adult OHCAs are of noncardiac origin, most of which

involve respiratory compromise such as drowning or asphyx-

ia.”-6 However, evidence of the effectiveness of bystander CPR
(Circulation. 2010:;122:293-299.)

Epidemiology, trends, and outcome of
out-of-hospital cardiac arrest of
0(\ non-cardiac origin™

0 0\0 Erik P. Hess?, Ronna L. Campbell?, Roger D. White?-*
O Q Overall, 21.7% of all EMS-treated OHCAs were of
o = Q — Q Q
‘\% ,& non-cardiac_etiology. This percentage falls within
. 0 ,‘9 the range of 10—34% reported in other studies.”®
6\ // Resuscitation (2007) 72, 200—206



CAUSE

Table 2 Etiology of non-cardiac causes of out-of-
hospital cardiac arrest

Etiology N (%) Survived
n (%)
Respiratory failure 32 (35.6) 2 (6.25)
Unknown | 14 (15.6) O |
Pulmonary embolism 12 (13.3) 2 (16.7)
Overdose 9 (10.0) 1(11.1)
Non-traumatic bleeding 8 (8.9) 1(12.5)
Electrolyte abnormality 4 (4.4) 2 (50)
Sepsis 4 (4.4) 0
Drowning 2 (2.2) 0
Intracranial process 3(3.3) 0
Hematologic abnormality 1(1.1) 0
Malignancy 1(1.1) 0

Maggiore incidenza e minore mortalita

Resuscitation (2007) 72, 200—206



BM) Open Epidemiology and outcome of adult
out-of-hospital cardiac arrest of
non-cardiac origin in Osaka:

a population-based study

Adult out-of-hospital cardiac arrests
n=47,735

No resuscitation

n=3890
Resuscitation attempted
n=43,845
Presumed cardiac origin
n=28,340

Non-cardiac origin
o
35% n=15,505

Arrests witnessed by EMS n=1341

Confirmed Arrests before EMS arrival
n=14,164
Arrests witnessed by bystanders n=5561
Arrests not witnessed n=8603

External causes Respiratory diseases fl Malignant tumours Strokes Others

n=8239 n=1448 n=1309 n=1114 n=2054
Hanging Drowning Trattic injury Drug overuse Unclassified
n=1999 E n=1062 n=765 n=187 n=256

17

Kitamura T, et al BMJ Open 2014;4:e006462. |



Eziologia

Ostruzione
delle vie aeree

Riduzione/scompar
sa dello sforzo
respiratorio

Esaurimento/fatic
a dei muscoli
respiratori




Eziologia

Respiratory

arrest
|
. Decreased Respirator
Airway . P y
4 respiratory muscle
obstruction
effort weakness
-Upper airway peiaieisorcets - Neuromuscular

. -Adverse drug effect :
- Lower airway disorder

-Metabolic disorder )
- Trauma “Trauma - Fatigue




Airway obstruction

Trauma Laryngeal damage
Cardiac arrest
Coma Tongue dispiacement Infection
Triiiiia Laryngeal oedema
Anaphylaxis
Anaphylaxis
Tongue oedema Asthma
Foreign body Oropharynx obstruction
Laryngeal spasm F y b
Irritants oreign body
Bronchospasm
Irritants
Foreign body > Ic.)ela)rsy;:\ugceﬁatlj,ntracheal or bronchial Anaphylaxis
Irritants
Anaphylaxis
Infection
Near-drowning Pulmonary oedema
Neurogenic
shock
Cardiac failure

British Fournal of Anaesthesia 1997; 79: 159-171



Valutazione dell’arresto respiratorio

Check

Look

Listen

Feel

British Journal of Anaesthesia 1997; 79: 159-171



Valutazione dell’arresto respiratorio:
CHECK

Responsiveness

Conscious Unconscious
patient patient

C.D. Deakin et al. / Resuscitation 81 (2010) 1305-1352



Valutazione dell’arresto respiratorio:
LOOK

——» Symmetrical

| Chestmovement  j|———

——» Adequate

Respiratory rate l

Abdominal/thoracic

Muscle activity f—————— Accessory muscles

/ ———» Sucking wound

Cyanosis {lack of oxygen)
Pallor (lack of blood)

Look\ — Blood

\ ——— Pink frothy sputum
Fluids f —— Excessive salivation

- Stomach contents

Foreign body/fluids

\ —» Neck
\ -~——— Mouth
—— Chin (beard)
| Trauma }—'-——~> Maxillofacial
———» Dentures

—» Chest
(bruising/penetrating
diaphragmatic injury?)

C.D. Deakin et al. / Resuscitation 81 (2010) 1305-1352




Valutazione dell’arresto respiratorio:
LISTEN

Voice quality

Breath sounds

Stridor » Inspiratory?
Abnormal sounds -<: = 4
Wheezing < Expiratory?

C.D. Deakin et al. / Resuscitation 81 (2010) 1305-1352



Valutazione dell’arresto respiratorio:
FEEL

Air flew ———» On your cheek

Chest movements

Subcutaneous emphysema » With your hands

Tracheal position

C.D. Deakin et al. / Resuscitation 81 (2010) 1305-1352



Valutazione dell’arresto respiratorio

Look + listen + feel = unica manovra

»Look, listen and
feel for
breathing

»No longer than
10 seconds

C.D. Deakin et al. / Resuscitation 81 (2010) 1305-1352



1° Scenario

- Pz cosciente = riesce a parlare
- Movimenti respiratori ancora presenti ma
non validi—=> stridor, sibili respiratori

!

Probabile ostruzione parziale da corpo
estraneo

C.D. Deakin et al. / Resuscitation 81 (2010) 1305-1352



1° Scenario

Probabile ostruzione parziale da corpo
estraneo

C.D. Deakin et al. / Resuscitation 81 (2010) 1305-1352




Back blows Abdominal thrusts

C.D. Deakin et al. / Resuscitation 81 (2010) 1305-1352



2° Scenario

- Paziente non cosciente
- No attivita respiratoria

C.D. Deakin et al. / Resuscitation 81 (2010) 1305-1352




Soccorritore laico e/o ambiente non medicalizzato

Eseguire head tilt
and chin lift 2 se
non trauma
cervicale

Fig. 2.5. Head tilt and chin lift.
C.D. Deakin et al. / Resuscitation 81 (2010) 1305-1352



Soccorritore laico e/o ambiente non medicalizzato

Mouth to
mouth
ventilation

2.11. Blow steadily into his mouth whilst watching for his chest to rise.

C.D. Deakin et al. / Resuscitation 81 (2010) 1305-1352



Soccorritore non laico e/o ambiente medicalizzato

Jaw-thrust =
sublussazione
della mandibola




Soccorritore non laico e/o ambiente medicalizzato

B e EeLe BEEULE LANSIL W WS praatal Y Ao ntAl AiE T Ay e

C.D. Deakin et al. / Resuscitation 81 (2010) 1305-1352



Soccorritore non laico e/o ambiente medicalizzato

Ventilazione del
paziente in
arresto
respiratorio/cardi
orespiratorio

Provide artificial ventilation as soon as possible for any
patient in whom spontaneous ventilation is inadequate
or absent.

C.D. Deakin et al. / Resuscitation 81 (2010) 1305-1352



Ventilazione del paziente in arresto
respiratorio

Very early airway
interferes with other
‘‘‘‘‘ ¢ critical interventions

With
2 e Advanced
23N (T B WS i Airway
=] :
S Time when airway
> becomes the highest No
2 priority intervention Advanced
O I Airway
L
o

Hypoxialhypercarbia
too severe and no
benefit from airway

Time
Il tempo e vita !!!

J.L. Benoit et al / Resuscitation 93 (2015) 124-127



Device per la ventilazione

‘BELF-INFLATING BAG-WALYE -MASK.
CONMMECTED TO HIGH FLOW D00YGEN
‘oomnsidar using PEEF Vaka
pius

MAEAL SPECS DUEING INTUBATION
‘for Apnosic Dittusion Thoygenation

Convenzionali e
avanzati

Critical Care Horizons 2015; 1: 1-10



Device per la ventilazione: convenzionali

C.D. Deakin etal. /
Resuscitation 81
(2010) 1305-1352

as possible by ventilation with oxygen-enriched air. The Encket
resuscitation mask is used widely. It is similar to an
acemask, and enables mouth-to-mask ventilation. It has a unidi-
rectional valve, which directs the patient’'s expired air away from
erescuer. I'ne maskis transparent so that vomit or blood Trom the
patient can be seen. Some masks have a connector for the addition




Device per la ventilazione: convenzionali

Fig. 4.7. The two-person technique for bag-mask ventilation.

of oxygen. When using masks without a connector, supplement
oxXygen can be given acing the tubing underneath one side and
ensuring an adequate seal. Use a two-hand technigue to maximise
the seal with the patient’s face (Fig. 4.6).

C.D. Deakin etal. / Resuscitation 81 (2010) 1305-1352



Device per la ventilazione: avanzati
Device sovraglottici

century ago. What began as an operating room adjunct
has been adopted and widely used in the emergency
room and prehospital environment. Although the term
“supraglottic airway” is most commonly used to refer
to these devices, the term, “extraglottic” also defines
the class. These devices do not violate the larynx and
are inserted via the oropharynx to provide ventilation.’

Nasopharynx

Tongue

Oropharynx

Epiglottis
Hypopharynx

Vocal Cords
Oesophagus

Larynx

Trachea



Device per la ventilazione: avanzati

European Resuscitation Council Guidelines for Resuscitation 2010
Section 4. Adult advanced life support

Charles D. Deakin®1, Jerry P. Nolan®*1, Jasmeet Soar¢, Kjetil Sunded, Rudolph W. Kosteré,
Gary B. Smithf, Gavin D. Perkinsf

Several alternative airway devices have been considered for air-

way management during CPR. There are published studies on the
use during CPR of thi_ the classic laryngeal mask air-
WEE (cLMA), thelaryngeal tube (LT) dnd the I-gel, but none of these
studies have been powered adequately to enable survival to be
studied as a primary endpoint; instead, most researchers have stud-

ied insertion and ventilation success rates. The supraglottic airway

devices ESﬁDsi are easier to INsert than a tracheal tube anﬂ, uniike
tracneal Intupation, can generally be mserted Without interrupein

chest com El’ESSiD Mns.

C.D. Deakin etal. /
Resuscitation 81
(2010) 1305-1352



Device per la ventilazione: avanzati
Maschera laringea

The laryngeal mask airway (Fig. 4.8) is quicker and easier to
insert than a tracheal tube.357-364 The original LMA (cLMA), which

is reusable, has been studied during CPR, but none of these stud-
ies has compared it directly with the tracheal tube. A wide variety
of single-use LMAs are used for CPR, but they have different char-
acteristics to the cLMA and there are no published data on their

C.D. Deakin etal. / Resuscitation 81 (2010) 1305-1352



Device per la ventilazione: avanzati
Maschera laringea

performance in this setting.>®> Reported rates of successful venti-
lation during CPR with the LMA are very high for in-hospital studies
(86—100%)366-369 hut generally less impressive (71-90%)370-372 for
out-of-hospital cardiac arrest (OHCA). The reason for the relatively
disappointing results from the LMA in OHCA is not clear.

C.D. Deakin etal. / Resuscitation 81 (2010) 1305-1352



Device per la ventilazione: avanzati
Tubo laringeo

15mm Connector
* colour coded forimmediate
identification of different sizes

Infiation Line
+ inflation and deflation of ——
both cuffs .

Drain Tube
« for blind insertion
of a max. 16CH

Pilot Balloon
» acts as pressure indicator

gastric catheter
(LTS-D only)
Proximal Cuff
« stabilises the tube and blocks
ori- and nasopharynx Teeth Marks
« thicker middle line for
\ orientation
« thinner lines for eventual
Ventilation Holes repositioning

« lie in front of the larynx
« allow suctioning and the passage
of a fibreoptic branchoscope

Both Cuffs

+ are high volume cuffs which
adjust ideal to the anatomical
situation

Distal Cuff
* blocks esophageal inlet
* reduces possibility of gastric ventilation

l Drain Tube orifice

(LTS-D only)

C.D. Deakin etal. / Resuscitation 81 (2010) 1305-1352



Device per la ventilazione: avanzati
Tubo laringeo

Qropharyngeal cuff

Trachea

Esophaqus

Esophageal cuff

and ProSeal LMA.?82383 After just 2h of training, nurses success-
fully inserted a laryngeal tube and achieved ventilation in 24 of 30
(80%) of OHCAs.284 A disposable version of the laryngeal tube (LT-
D) is available and was inserted successfully by paramedics in 92
OHCAs (85 on the first attempt and 7 on the second attempt).38>

C.D. Deakin etal. / Resuscitation 81 (2010) 1305-1352



Tubo laringeo

Original Contribution

Safety and Feasibility of the Laryngeal Tube When Used by EMTs During
Out-of-Hospital Cardiac Arrest”

Dominik Roth, MD 2, Christina Hafner, MD #®, Werner Aufmesser, MD ¢, Kurt Hudabiunigg, MD €,
Christian Wutti, MD €, Harald Herkner, MD, MSc **, Wolfgang Schreiber, MD *¢

Success
93%
(N=367) Complications
100%
- P =,01
60% : P> 05 ]
1 25%
40% +——11% nss—tn 12—
20% —(n=8)  (n=
. 0% N .
BVM LT LT to BVM BVM LT to BVM
(n =74) (n=395) (n=48) (n=74)  (n= 395) (n=48)

. . iy e Fig. 2. Prevalence of complications (ie, r itation plus injuries plus cuff rupture).
Fig. 3. Frequencies of successful ventilation. ;< A (ie, regurg plsinjmese roptors)

American Journal of Emergency Medicine 33 (2015) 1050-1055



Tubo laringeo

Original Contribution

Safety and Feasibility of the Laryngeal Tube When Used by EMTs During
Out-of-Hospital Cardiac Arrest”

Dominik Roth, MD 2, Christina Hafner, MD *®, Werner Aufmesser, MD €, Kurt Hudabiunigg, MD €,
Christian Wutti, MD €, Harald Herkner, MD, MSc **, Wolfgang Schreiber, MD *¢

Primary and secondary outcomes

BVM (n = 74) LT (n = 395)

Risk (%), baseline Risk (%), RR (95% CI)?, P value
Complications 8 (11%) 42 (11%),2.17(0.61-7.71),P= 23
Ventilation success 22 (30%) 367 (93%), 3.05(131-7.14), P< .01
Any ROSC 7 (10%) 62(16%),1.00(0.48-2.11),P= 99
Sustained ROSC/survival to hospital admission 5 (7%) 54(14%),120(0.49-3.15), P= .71
Survival to hospital discharge 2 (3%) 14 (4%), 0.83 (0.17-4.15),P = .83
Survival with good neurologic outcome® 1(1%) 13(3%), 1.62 (0.20-1336), P= 66

Migliore ventilazione e maggiore ripristino dei
ROSC

American Journal of Emergency Medicine 33 (2015) 1050-1055



Device per la ventilazione: avanzati
|-GEL

The cuff of the I-gel is made of thermoplastic elastomer gel
(styrene ethylene butadene styrene) and does not require infla-
tion; the stem of the I-gel incorporates a bite block and a narrow
oesophageal drain tube (Fig. 4.10). It is very easy to insert,
requiring only minimal training and a laryngeal seal pressure
of 20-24cmH50 can be achieved.*®-388 [n two manikin studies,
insertion of the I-gel was significantly faster than several other
airwav devices.>>%389 The ease of insertion of the I-gel and its

C.D. Deakin etal. / Resuscitation 81 (2010) 1305-1352



Device sovraglottici

Difficult intubation and outcome after B
out-of-hospital cardiac arrest: a registry-based
analysis

Jan Whent' T, Ridiger Franz?', Stephan Seewald?, Rolf Lefering®, Matthias Fischer>, Andreas Bohn®’, Jérg W. Walther®,
Jens Scholz’, Roman-Patrik Lukas’, Jan-Thorsten Grasner® and the German Resuscitation Registry Study Group

55

ROSC (%)

40

) T
wihout SGD with SGD

Whnent et al. Scandinavian Journal of Trauma, Resuscitation
and Emergency Medicine (2015) 23:43



Device per la ventilazione:
intubazione tracheale

Tracheal intubation is perceived as the optimal method of providing and
maintaining a clear and secure airway. It should be used only when
trained personnel are available to carry out the procedure with a
high level of skill and confidence.

C.D. Deakin etal. / Resuscitation 81 (2010) 1305-1352



Device per la ventilazione:

intubazione tracheale
Vantaggi intubazione vs altri device

enabling effective ventilation,
particularly when lung and/or chest .
compliance is poor; .
minimising gastric inflation and the .
risk of regurgitation;

protection against pulmonary

aspiration of gastric contents;

the potential to free the rescuer’s

hands for other tasks

More gastric distension
More regurgitation
More aspiration

C.D. Deakin etal. / Resuscitation 81 (2010) 1305-1352



Intubazione vs Device sovraglottici

Review article

Endotracheal intubation versus supraglottic airway placement in
out-of-hospital cardiac arrest: A meta-analysis

Justin L. Benoit*, Ryan B. Gerecht, Michael T. Steuerwald, Jason T. McMullan

ROSC SURVIVAL AT ADMISSION
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Resuscitation 93 (2015) 20-26



Intubazione vs Device sovraglottici

Review article

Endotracheal intubation versus supraglottic airway placement in
out-of-hospital cardiac arrest: A meta-analysis

Justin L. Benoit*, Ryan B. Gerecht, Michael T. Steuerwald, Jason T. McMullan

SURVIVAL TO HOSP DISCHARGE NEUROLOGIC OUTOCOME AT HOSP DISCH
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Resuscitation 93 (2015) 20-26



Device per la ventilazione

Impossibile ventilare il paziente con
maschere e intubazione

delivery of /ﬁ%, u/ /“%» gh a needle or
surgical cncothyron otomy may be life-
saving

C.D. Deakin etal. / Resuscitation 81 (2010) 1305-1352



Device per la ventilazione

Impossibile ventilare il paziente con
maschere e intubazione

C.D. Deakin etal. / Resuscitation 81 (2010) 1305-1352



Device per la ventilazione

Impossibile ventilare il paziente con
maschere e intubazione

C.D. Deakin etal. / Resuscitation 81 (2010) 130 P



Gestione dell’arresto respiratorio:

What should | do?

Advanced
Airway
Management

Optimize Cellular

Control of ’
. Metabolism, Improve
Oxygenation and .
i Oxygenation,
Ventilation 2
Decrease Hypercarbia
. Prevent Gastric
Airway :
- Insufflation and
Protection

Aspiration

—

OHCA
OUTCOMES

J.L. Benoit et al / Resuscitation 93 (2015) 124-127




Gestione dell’arresto respiratorio:
What should | avoid?

Technical Errors Loss of Chest

Multiple, prolonged or Compression Control

rDm-ﬁOE

il Ain:/ae;le?n?sﬁelg]cgtient Interruptions, Reduced CCF,
i Uncontrolled Rate or Depth
or dislodgement
Advanced s Loss of Ventilation
‘ SOgie v Errors and Oxygenation Control OHCA
Airway — - Inattention, > A i
M ¢ Oviercompenssion Hyperventilation, OUTCOMES
anageman Hypoventilation/Hypoxia
Anatomic Effects Loss of Normal Anatomy
==p| Vascular Obstruction, = Decreased Organ Perfusion, =
Trauma Airway Edema, Bleeding

J.L. Benoit et al / Resuscitation 93 (2015) 124-127



Arresto respiratorio: Key points

Distinguere tra vittima cosciente e non-
cosciente

Esplorare la pervieta delle vie aeree
Ventilare il paziente con il device che
meglio conosco

Intubazione tracheale solo se esperti
Ricordarci di iniziare anche le compressioni



