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El-Ganzouri et al.
Preoperative airway assessment: predictive value of a multivariate risk index.
Anesth Analg 1996, §2: 1197-204

Table 4 El-Ganzouri score

Criterion Score 0 Score 1

Waight (kg) < B0 80 to 110 = 110
Head and neck md::llrlj.rl:']l < B G010 < B0
Mouth opeaning (cm) =4 < 4

Subluxation = 0 Poszibla Mot possible

Thyromental distance (cm) = B.5 B to 8.5 < B
Mallampat dasshication 1 2 3
History of dificult intubation no pos sible astablished

Maodified from ElGanzouri et al *°
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A | Anatomy and thyremental and hyomental distances

Mentum (M) Thyrofd cartilage

Hyold bone (H)

Thyromental distance
head and neck are
= In extension

Thyrold notch (T)

T| Cervical spine mobility and sternomental distance

@ A marker is held vertically against
the forehead while the head and - a 2
neck are fully extended. E_:' The marker is held in place
as the head and neck are
rotated to full flexion.

. i .~ Sternomental distance
S iy headand neck are
S In extansion G

| »
J s [
starnal notch =

The degree of cervical spine mobility will affect stermomental distance. [ i -




DIFFICOLTA" INTUBATORIA PREVISTA SU
15000 PARAMEIRD

LRITERI ASSOLOTT
L MALLAMPATT 4 (oo ronazions 1
2 TIRO-MENTONIERA < 6 cm
d  INTERINGISIVA < 3 i (vreriveisiva < 2 em - standard impossiie]
4 LOLLD KIGIOD IN HLESSIONE
9. PROGNATISMO MASCELLARE 1cm [ non correggibe 7




DIFHCOLTA VENTILATORIA IN MASGHERA FACCIALE
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Mallampati 4 Russamento e sleap apnea
Presenza di harba Edentulla Naso grosso
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Dati epidemiologici
Una ventilazione in maschera difficile si associa

spesso ad una difficolta di intubazione

( rischio di ID 4 volte superiore, di IT

impossibile 12 volte superiore)

Prediction of difficult mask ventilation. Anesthesiology 2000, 92:1229-36. Langeron o et al.




Neck circumference 41
cm/43 cm

Whaist to hip ratio>
0,8/0.9

STOP-BANG >5

BMI>50

Increased pharyngeal, neck, and
occipital tissue leading to difficult
ventilation and intubation

Increased breast tissue interfering
with airway instruments

Decreased chest wall compliance,
FRC, and VC. Increased O,
consumption, WOB, all leading to

rapid desaturation

Increased abdominal pressure

© 2017 EDIZIONI MINERVA MEDICA

Minerva Anestesiologica 2017 November:83(11)

Obesita e buone pratiche cliniche perioperatorie/
periprocedurali: Consensus SIAARTI 2016
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OBESITA’ E BUONE PRATICHE CLINICHE PERIOPERATORIE/ PERIPROCEDURALI

-
(\‘G},YA

VALUTTAZIONE PREOPERATORIA

S SNCRING ( :  Russa sonoramente (tanto forte da essere
sentito attraverso le porte chiuse o il suo partrer la sveglia durante la
notte?)

T TRED ( SRNHEZZA): 9 sente spesso stance, affaticate o assonnato
durante il giomo (es.: abbastanza stanco da addormentarsi mentre
guida?)

<5
0 CBSERVED (OSSEHRVAZICNE): Qualcuo ha osservato che smette di
respirare o soffocalimane serza fiato durante il sonno?
P PRESSLRE (PRESSICNE) : E iperteso o assume terapia antiipertensiva?
B BM: Indice di massa corporea superiore a 35 kg/ m2?
A ACE(EW): Ba> di 50ami? \'
N NECK(OOLLQ) : Il collo ( misurato al pomo d’Adamo) & grosso? e
Per gli uomini: il colletto della sua camicia misura43 an o pit?
Per le donne: il collette della sua camida misura 41 ecm o pit?
G GENDER( SESS0) : Maschile?
INCASOLI LNOOPIU DE SEALENT: SENSESSARQ
1w ( SAART- AIMS Racoomaredazioni- 2012} CCNICERARE
METS< 4
EGRATOLOG® 3< m-s.la-nzapunﬂcg‘m'
doardoogica |
CARDICFRATIA |PERTENSIVY | SHEMQR e
0, < 4% INARAAVEIENTE 5< Ecocardiogramma L
ASVR - EPQD ( poco cortrollata), WHERZING 5< Bmogasaralisi
3< Polisormografia
PREGRESSA TVP 3< nCPAP damidliare
PREGRESSAEP

Anestesista con competenze specifiche - Team esperto
Se chirurgia maggiore! elevare il livello di assistenza

OBESITA’ CENTRALE (MELA) '
RISCHIO MAGG IORE: ®
=4

# Complicanze
cardiocircolatorie | TVP-EP

OBESITA’
PERIFERICA (PERA)

 Sindrome metabolica
 Ventilazione difficile

valutare comorbidita

~* Possibile intubazione difficile

SICUREZZA DELLE VIE AEREE .

INDICATORI DI RISCHIO STANDARD INDICATORI DI RISCHIO SPECIFICE

in Sala Operatoria
SIAARTI «<Raccomandazioni per la 0SA (nota o sospetta) - OHS
ges!lone delle vie aeree» (2005 WHR:D > 0.8 -U > 0.9
PIANIFICARE uns STRATEGIA di GESTIONE DELLE VIE AEREE in caso o‘i:"l
Difficolta di ossigenazione, di ventilazione, di laringoscopia

ESTUBAZIONE IN SICUREZZA M
VALUTARE LE ATTREZZATURE E LE COMPETENZE DEL TEAM
PIANIFICARE IL PERCORSO CLINICO-ASSISTENZIALE
MIGLIORARE L'APPROCCIO MULTIDISCIPLINARE
REGISTRARE SULLA DOCUMENTAZIONE CLINICA | DATIE LE STRATEGIE ATTUATE

Manuale Ministeriale per la Sicurezza r Qroonfersrza odloem: D > 41 - U > 43

VALUTARE idoneita per Day Surgery
Procedere SEMPRE in MAC
PREVEDERE ALERT PER MODULARE IL LIVELLO DI ASSISTENZA

\GESTIONEJINTRAQEERAT.ORIA
DOTAZIONI SPECIFICHE

# Iﬁ:;c;ﬂdzarm:;gl,‘“"';-‘ i @ con supporti spedfid ( per dmensicne e

Ol itivi di ] ione in numero adeguato per posizionamento e trasporto
~* Presidi antil i i— indumenti adeguati( per dimensioni) per il rispetto della
cignita dei pazienti

.~ Bracdale per NEP di

-~ Presidi iZione ram) = ici e acreedifficli
(p'sdlp:!pmdiu di Zfﬂmm pe\r'IEL— FBS - introduttore — scambiatubi — set
aicotirctami

~* Nbnitoraggio: NVB- B:QO, (anche per NCRA) - corsiderare il menitoraggio della profondita
dell’ anestesia ( rischio awareness)
. Ventilatore che consenta tecnichx assistite o spor
. Presidi a compressicne intermittente per profilassi della VP
- DOisponibilita di ecrwrafn
POSIZIONE RAMPED

(trago alivello deflo semo)
per induzions! intubezi cnel estubazione

aghi lunghi per accessi vascolari e/o ALR

PEEPIGAP

GESTIONE DELL’ANESTESIA

* Valutare profilassi antiacido, antireflusso, antiemetica ed antibiotica

e i licemia - volemia

.~ Prevenire le lesioni da deaubito: se pessibile, far posizionare il paziente da solo sul letto
cperatorio

* Valutare se utilizzare presid altemativi al tubo endotracheale
. Fianificare |a strategiain caso di difficolta di gﬁnmﬁlleuem

. Valutare il rischio delle in anal espiro spontaneo (.

ra R)szmmpedpa’pmsqamm(* TI-IWEmPJI\H’mea*HaJ Epﬂ'll’llbizlﬂ!J
. Minimizzare il tempo di apnea durante I induzione per evitare |

. Passare allafase di mar (rischio 1ess)

. |Impostare vertilazione protettiva

.~ Privilegiare farmadi a breve durata d azione - analgesia multimodale

7 Corsi bloaco profondo ggio NVB

= Appli ja di estubazione protetta (ir posizione semi-seduta 25-30°) '

Privilegiare tecniche chirurgiche MINI-INVASIVE

" Effettuare p te la ione

CONSIDERARE SPECIALI PRECAUZIONI PER LA PAZIENTE OBESA GRAVIDA '
* Ricorrere prontamente alla tecnica epidurale (supporto ecografico)
o

Considerare il rischio di “accesso lombare difficile”

Non considerare ALR come alternativa ad una difficolta prevista di intubazione elo
ventilazione

Considerare FBS da sveglia

Criteri di dimissibilita S0-RR - PACU - NORA
Mnistero della Salute $0, quarto il vidina possibileal valcre precperatorio conlaminima
sipplementazione i cSSIgEMO
Asserea i ipovertilazicne (ipapnealapnen per almero 1 ara)
ALERTIn casodi difficle gestione delle \ie aeree

Locdi { ospedde)

SIAARTI

ASSISTENZA POSTOEPERATORIA
INTENSITA’ ASSISTENZIALE
Adeguare il Livello di Cura (I, I, Ill) a:
* (omorbidita
# Complessita della procedura
~* Rischiod ipa disvertilazicne
L'assistenza in reparto include le CONSEGNE per:
-~ Aralgesia mutimodade
-+~ Posizione semi-seduta 25-30°
~* Nbbilizzazione e fisicterapia precod
~* Prefilassi TVP opportunamente protratta "
| Sorveglianza e monitoraggio se wtilizzo di sedativi a lunga durata d'azione o oppiacei
-~ @iteri di preallarme (modello NENS
-~ Prevenzione diagnosi precoce e trattamento della rabdomidlisi
~* Prefilassi e contrdlo delle infezioni

Precauzioni in caso di 0SA/OHS
~* Martenere posizione semi-seduta 25-30°
* Bvitare sechtivi o oppiacei
* Valutare con atterzicre |a somministrazicne di ossigeno — riprendere nOPAP segiain so
* Mitoraggio Sp0) : in padienti non trattati/intollerarti nGRYP se Ltilizzati cppiace
-* Incasodi aitidta, adeguareil livellodi aura passare all ( con disponibilita di letto di

lirellolll)
IN CASO DI DIFFICILE GESTIONE DELLE VIE AEREE '
+  Ripertare leirfomezion nella doamentazione dinica ed anestesiclogica
. mme-nwnﬁmamaﬂamm ['e)

ALERT SPECIFiICI PER LA TERAPIA INTENSIVA (Livello ill - UTI)
* Team esperto per la gestione delle vie aeree diffidli nel paziente critica/ in emergenza

- Tracheotomiz Valutare timing/ difficolta (tecnica percutaneal chirurgica)/ scelta della canmula

- Ventilazione protettiva

" Attrezzature e risorse umane adeguate per mohilizzazione frequente e prevenzione dei decubiti

~* Precoce riabilitazione

- Crganizzazione adeguata in caso di trasporto secondario

IMPLEMENTAZIONE DI PROTOCOLLI ERAS

GRAVIDANZA (PUNTO NASCITA)

# SAUREZZA NRTERNO INFANTILE - ALERT amalgesia — anestesia e precauzioni per il post- '
partum
SISTEMA DI RISPOSTA RAPIDA ALLE ’.f
EMERGENZE INTRA OSPEDALIERE
del team delle

Qiteri operativi di Alert pr

ALERT/IN DEA
. Prevecire supporti, Sstemi o momentazione, attrezzature adeguati a dimension/ peso del pazierti
# Premcealertarento ddl VET per lavalutazions del rischio di vie aeree diffidli: competerze-cispositivi
ed abilita nelletedriche in emergenza
. Particolari atterzicni per |'assistenza curarte il trasporto secondiario ( Ambuareal Hicottero)



I. Mandible

2. Hyoid bone

3. Thyroide cartilage

4. Cricothyroide membrane
5. Cricoide cartilage

6. Tracheal rings

7. Jugulus




Comparison of Sonography and Computed
Tomography as Imaging Tools for Assessment of
Airway Structures. Arun Prasad, MBBS, DA, FRCA,
FRCPC, Eugene Yu, MD, FRCPC, DavidT.
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I

2
345



Ultrasonography in the management of the airway

Acta Anaesthesiol Scand 2011; 55: 1155-1173
M. S. KRISTENSEN Printed in Singapore. All rights reserved
Department of Anaesthesia and Operating Theatre Services 4231, Center of Head ana Urmopaearcs, Copennagen wimversity nospital,
Rigshospitalet, Denmark

CONVEX probe
(4-7 mHz)

High frequency
LINEAR transducer
(10-13 mH2)

o
Anaesthesiologica
Scandinavica




Role of upper airway ultrasound in airway
management

Adi Osman' and Kok Meng Sum?

ANATOMICAL
STRUCTURES

Osrman and Sum Journal of Intensive Care (2016) 4:52
DOl 101186/¢40560-016-0174-2
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TRANSV.

Convex
probe (4-7
mHz)




CT SCAN ULTRASOUND (US)
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High
frequency
linear
transducer
(10-13
mHz)

EPIGLOTTIS




At the level of thyrohyoid
membrane, the epiglottis is
visible as a hypoechoic
curvilinear structure with its
posterior border demarcated
by a bright hyperechoic linear
air-mucosal interface.

In this plane, the visualisation
obtained, including the
thyrohyoid muscles, provides
an image we called the ‘small
face sign’

Thyro-hyoid

muscles

Thyro-Hyoid

membrane

Pre-epiglottis

_ ‘ Epiglottis

Air-Tissue

interface



CT SCAN ULTRASOUND (US)

thyrohyoid
muscle
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“small face” sign




The two vocal cords
with arytenoids appear . _
as hyperechoic lateral  aus jddad
V-shaped structures. '
Protrusion of the

tongue or swallowing
help to identify the
epiglottis, whereas
identification of the
vocal cords is
facilitated by observing
their movements
during breathing

or phonation

Use of Sonography for Airway Assessment] Ultrasound Med 2010; 29:79-85.




Thyrold Cartilane transy.:
CT SCAN m“‘“ ULTRASOUND (US)
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“PEARLS
STRING”
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Bisu-unysnd s s 15750 long,

Ultrasound of the neck for airway management. Michael S. Kristensen and Wendy H.Teoh

Solitamente si utilizza la
scansione longitudinale,
ma anche la scansione
trasversale puo essere
utile. ...



ETT Position?
Mass?
Stenosis/deviatio

N

Use of Sonography for Airway Assessment, an observational study. Mandeep S. et all. ] Ultrasound Med 2010



PREDICTION OF DIFFICULT
AIRWAYS MANAGEMENT

Ultrasounds measuremements:
...over Hyoid bone
DCH = Distance Chin to Hyoid Bone (Oral Cavity)
Tongue = Width & Volume
TM] = Temporo Mandibular Joint Motility
...under Hyoid bone
DSH = Distance Skin to Hyoid Bone
DST = Distance Skin to Thyroid cartilage (vocal cords)
DSE = Distance Skin to Epiglottis




UNDER HYOID BONE

Lreenland K The sniffing and extension-extension position: the need to
develop the chinical relevance.

the «Greenland model for
direct laryngoscopy»

the 2 physio-patholocic
hypothesis:

. High distance between the skin to

the epiglottis is associated with a
high probability of difficult
laryngoscopy, especially when
associated with a reduced
distance between the skin and

vocal cords.

. HIGH PRE-LARYNGEAL SOFT

TISSUE THICKNESS AS IN OBESE



Meutral

Extension

UNDER HYOID BONE

the «Greenland model for
direct laryngoscopy»

Head Lift

Sniffing

the 2 physio-patholocic
hypothesis:

High distance between the skin to the
epiglottis is associated with a high
probability of difficult Ilaryngoscopy,
especially when associated with a
reduced distance between the skin and
vocal cords.

HIGH PRE-LARYNGEAL SOFT TISSUE
THICKNESS AS IN OBESE
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Original Article UGG

Correlation between preoperative ultrasonographic airway
assessment and laryngoscopic view in adult patients:
A prospective study

Aruna Parameswari, Mithila Govind, Mahesh Vakamudi

Depi.rhnl:nt DF.-.—I"IJIE.IH“IIE;D].D!]E Crtical Care and Pan Mediaine, 5r Bamachandm Medical CD].IE!E and Rescarch Institate, Sn Ramachands
Urversity, Chennar, Tanul Nadu, India

Abstract

Background and Aims: Difficult tracheal intubation 15 associated with senous morbidity and mortality and cannot be always
predicted based on precperative alrway assessment using conventional climeal predictors. Ultrasonographic airway assessment
could be a wseful adjunct, but at present, there are no well-defined sonographic cniteria that can predict the possibility of
encountenng a difficult airway The present study was conducted with the aim of finding some correlation between precperative
sonographic airway assessment parameters and the Cormack-Lehane (CL) grade at laryngoscopic view in adult patents.
Material and Methods: This was a prospective, double-blinded study on 130 patents undergoing elective surgery under
general anesthesia. Preoperative chmical and ultrasonographic assessment of the airway was done to predict difficult intubation
and was correlated with the CL grade noted at laryngoscopy. The sensitivity, speaficity, positive predictve value, and negative
predictive values of the parameters were assessed.

Besults: The incidence of difficult mtubation was 920 Among the climeal predictors, the modified Mallampat classificaton
had the maxmmum sensiovity and specificity, and among the sonographic parameters, the skin to epiglots distance had the
mammum sensiavity and specificity to predict difficult laryngoscopy. A combination of these two tests mproved the sensitivity
in predicting a difficult laryngoscopy

Conclusions: The skin to epiglotis distance, as measured at the level of the thyrohyoid membrane, 15 a good predictor of
difficult lamngoscopy. When combined with the modified Mallampat classification, the sensitivity of the combined parameter
was found to be greater than any single parameter taken alone.

Keyvwords: Altway, assessment, laryngoscopy, ulirasonography




OVER HYOID BONE ———

Mentohyoid distance

Figure 2: Blus dotted area CDEF: Cross-sectional arsa of the tonguos; pellow
Figure 1: Blus dotted Lins: Width of the tongus dash Lins AB: Mentafyoid distance

TONGUE VOLUME
TONGUE WIDTH &

MENTHO-HYOID DISTANCE

UNDER HYOID BONE

pare 3: Skn to epiglotts distancs shown by bhas dotted line

SKIN TO EPIGLOTTIS

Table 5: Comparison of the varlons sonographically assessed parameters to predict difffenlt lammgoscopy

Table 2: Distribudon of padentz according to the
Cormack-Lehane grade of laryngoscopic view

Parameter Sensidvity (26) specifdcity Positye predicdve value (24) MNegative predictive value [%4)
Skin to hyodd distance 58.3 556.8 1213 3.1
Yohime of tongue 657 62.7 154 4.6
Vohmne of Acor of mouii 50 53.9 103 @17

Skin to epiglotis 75 63.6 17.5 96.2

Cormack-Lehane grade Number of patlents (%]
1 B1 (62.3)

o 37 (28.5)

I 12 (2.7)

w None




PRE-laryngeal

EJA Eur J Anaesthesiol 2018: 35:1-8 Soft tissue’s
thickness
Evaluation of two neck ultrasound measurements as 301 patients enrolled
predictors of difficult direct laryngoscopy
A prospective study gees
Stefano Falcetta, Simona Cavallo, Vincenzo Gabbanelli, Paclo Pelaia, Massimiliano Sorbello, . ée’ 6
lvana Zdravkovic and Abele Donati Y 6‘* ‘.\(\0
()'\’\ & 9“0
EJA Uitrasound end prediction of difficult alrways 3 o® “\0‘\ ée‘
\VtlBPR\\
e oSO e
O (ot

[a) Urasonography o the level of thyrohypod membrane and wocal conds (b) The srmall hes sign® (pre-emgloltc space] o e leve of thyrohyposd
mesmibrans *Thyrohyold musdes; =emglottis; &b, median distance skin 1o epiglottis; » - pre-epigloth: anea (¢ *Vocal cords: ab, median distance
skinvocal cords; prevocsl conds anea




PREDIGTORS OF DIFFICULT FONA

 Difficulty identifying the location of the cricothyroid membrane
— Female sex
— Age less than 8 years
— Thick/obese neck
— Displaced airway
— Overlying pathology (eg, inflammation, induration, radiation, tumor)
* Difficult access to the trachea through the anterior neck
— Thick neck/overlying pathology

— Fixed cervical spine flexion deformity




American Journal of Emergency Medicine 32 (2014) 61-63

Contents lists available at ScienceDirect

American Journal of Emergency Medicine

journal homepage: www.elsevier.com/locate/ajem

Brief Report

Accuracy of ultrasound-guided marking of the cricothyroid membrane before
simulated failed intubation™™""

Michael Mallin, MD **, Keith Curtis, MD ?, Matthew Dawson, MD P, Patrick Ockerse, MD ?,
Matthew Ahern, DO ?

2 University of Utah, Salt Lake City, UT
" University of Kentucky, Lexington, KY

MARK THE SITE !
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WHEN???

Ultrasound-guided identification of the W e
cricothyroid membrane in a patient with a
difficult airway: a case report

Hiromu Okana’, Kohji Uzwa'”, Kunitaro Watanabe', Akira Motoyasu', soho Tokumine', Alan Kawarai Lefor”

Not during CICO crisis, ~~~

Abstract

Backgroumnd: Surgical cricothwroldotomy s considered 1o be the last resort for management of the difficut airean.

] A major point for a swcoessful surgical cricothwroaldotonny s o dentify the kocation of the cricothyrokd membrane.
u e ore s In o Case presentation: We encountered a patient with progressive mespiratory distress who was anticipated to hawe a
difficult airmeay duee 1o a large neck abscess. We prepared for both awake intubation and suwrgical cricothyroldotonmy.
Thee cricothwrold membrane could ot be identified by palpation, but was readily identified using uhrasownd.

Conclusion: Urasound-gulded identificaton of the cricothyrold membrane may be useful in a patient with a
difficult ainway doe 0o eck sweelling.

[ ]
man&e e al mays. o0 Keywords: Cricothyrold membramne, Cricoth yroldotomy, Ultrasound, Dfficult airwan

Fg. 1 The patients neck The aonanksk indicates the anea palpated by
e susmpeon 1o find the cricothymid membane. The =d dede shoms
e ofcodhyied membrans denified oy wlrasound

Ag. 3 Cenical computed tomogahy The white anmow indicaies

Fig. 2 Urasoundguided identlication of the criaihyroid memiane sprayed the vocal cords under endoscopic control. Fiber- e apraent center of e nec The tue center Sagital line) of the
This s & caas-sedional view of the cenical uirascund image. The rad optic intubation was successfully performed trans-orally neck s present ioward the right sda The wirasonsnd prokse bwhite
arow shows the ofcothyeosd membane. The afcothyroid mambransa without cumpllc.atlms. The neck abscess was draimed wapeid) i placed perpendiculady 1o the slin and e wiesound
ceusdd et be identified by palpamion, but wias identiied on wirasound ] operatively. The patient was treated as an inpatient with b (e dashed amow] dimced 1o the Dicothymid memirane

The tecdhea & deviated 1o the sght and rotaed D the sght

antibiotics, and discharged on postoperative day 23, |

without complications.
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