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NEW TECHNIQUES AND DEVICES FOR DIFFICULT
AIRWAY MANAGEMENT
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SUMMARY - The purpose of this review is to compare old conventional techniques and de-
vices for difficult airway management and new sophisticated techniques and devices. Recent tech-
niques and devices are defined as the American Society of Anesthesiology (ASA) practice guidelines
for the management of difficult airway, published in 1992, reviewed in 1993 and updated in 2003.
According to ASA, the techniques for difficult airway management are divided into techniques
for difficult intubation and techniques for difficult ventilation. Awake fiberoptic intubation is the
technique of choice for difficult airway management prescribed by the World Health Organization
document for patient safety in the operating theater. Conventional techniques for intubation used
direct visualization. The new generation of devices does not require direct visualization of the vocal
cords for endotracheal tube placement. They allow better glottis view and successful endotracheal
placement of the tube with indirect laryngoscopy. New intubation devices such as video laryn-
goscopes facilitate endotracheal intubation by indirect visualization of glottis structures without
aligning the oral, pharyngeal and laryngeal axes in patients with cervical spine abnormality. Video
laryngoscopes such as V-Mac and C-Mac, Glide scope, McGrath, Airway Scope, Airtraq, Bonfils
and Bullard laryngoscope are widely available at the market. Airway gadgets are lighted stylets and
endotracheal tube guides. The principal conclusion of this review is that utilization of these devices
can be easily learned. The technique of indirect laryngoscopy is currently used for managing difficult
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airway in the operating room as well as for securing the airway in daily anesthesia routine.
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Introduction

Speaking about new techniques for difficult airway
management, we have to mention the old techniques,
defined as the American Society of Anesthesiology
(ASA) practice guidelines for the management of dif-
ficult airway, published for the first time in 1992, re-
viewed in 1993' and updated in 20032 It is a system-
atically developed set of recommendations based on
analyses of current literature and a synthesis of expert
opinions. 'This document is a cornerstone in examin-
ing an appropriate standard of care. Every national
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society has defined its own guidelines for difficult air-
way management®°.

Techniques for Difficult Airway Management
Techniques for difficult intubation:

* Alternative laryngoscope blades
* Awake intubation
* Blind intubation (oral or nasal)
* Fiberoptic intubation
* Intubation stylet-tube changer
* Laryngeal mask airway as an intubation conduit
* Light wand
* Retrograde intubation
* Surgical airway access
A combination of these techniques may be em-

ployed.
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If the ability to ventilate by mask is lost, and the
patient cannot be intubated (CICV scenario"), a truly
emergent imminent brain and life threatening situ-
ation exists and gas exchange must be restored im-

mediately’ ™.

Techniques for difficult ventilation:

* Esophageal-tracheal Combitube (ETC)
* Intratracheal jet stylet

* Laryngeal mask airway (LMA)

*  Oral or nasopharyngeal airways

* Rigid ventilating bronchoscope

*  Surgical airway access

* Transtracheal jet ventilation

* Two-person mask ventilation

ETC and LMA are supraglottic devices and may
not allow successful ventilation if airway obstruction
occurs at or below the glottis opening®.

Awake Intubation

When management of the airway is expected to be
difficult, it is logical to secure the airway'®?. For suc-
cessful awake endotracheal intubation, it is essential

to prepare the patient properly™2.

The components for awake intubation are’”*:

* psychological preparation (patient needs to know
and agree with the procedure)

* appropriate monitoring (ECG, NIBP, SpO2, cap-
nography)

* administration of a drying agent

* judicious sedation (keeping the patient in mean-
ingful contact with the environment)

* induction of vasoconstriction of the nasal mucous
membranes

* topical application of local anesthetic

* performance of laryngeal nerve blocks

* aspiration prevention

* availability of appropriate airway equipment

* oxygen supplementation.

Fiberoptic intubation is a technique prescribed in
the World Health Organization document for patient
safety in the operating theater. It has traditionally
been the gold standard for the management of dif-
ficult airway.

Awake fiberoptic intubation protocol in a tertiary

hospital in Spain (19AP6-6) consists of the follow-
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ing: information on preoperative visit; personnel: 2
anesthesiologists, 1 nurse; nasal O, supplementation;
basic monitoring (ECG, heart rate, MAP, SpO,),
capnography and Ramsay sedation scale; drugs: atro-
pine, midazolam and remifentanil TCI (3 ng/mL); lo-
cal anesthetics for posterior pharynx: spray lidocaine
2% solution (1 mL through the fiberoptic channel at
3 levels: epiglottis, glottis, inside the trachea). The
authors of this protocol conclude that the protocol is
safe at 3 aspects: patient oxygenation, hemodynamic
stability, and no aspiration in risk patients.

Anesthesiologists that have dexmedetomidine in
the operating theater compare dexmedetomidine and
remifentanil for sedation during awake fiberoptic in-
tubations.

The Aintree Intubation Catheter is a boogie tube
designed for use with a fiberoptic bronchoscope
(FOB) to facilitate endotracheal intubation through
the LMA, if there is a situation of unanticipated dif-
ficult intubation.

New Devices for Difficult Airway Management

There is no perfect intubation device designed yet.
Everybody involved in airway management should be
familiar with several different devices and/or tech-
niques because if a difficult airway problem appears,
it has to be managed safely.

New intubation devices for difficult airway treat-
ment are video laryngoscopes?®*. Video laryngo-
scopes provide an indirect view of the upper airway?’.
They facilitate endotracheal intubation by indirect
visualization of glottis structures through optical sys-
tems.

Indirect laryngoscopy is performed without align-
ing the oral, pharyngeal and laryngeal axes, making
the device ideal for patients with cervical spine abnor-
mality.

Video laryngoscopes such as V-Mac and C-Mac,
Glide scope, McGrath, Airway Scope, Airtrag, Bon-
fils and Bullard laryngoscope are widely available on
the market.

In contrast to conventional direct laryngoscopy,
the new generation of devices does not require direct
visualization of the vocal cords for endotracheal tube
(ET) placement. These devices allow better glottis
view and successful endotracheal placement of the
tube, especially if direct laryngoscopy is difficult.
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Some authors conclude that the Airtraq laryn-
goscope is easier to use but it does not have any sig-
nificant advantages compared with the Macintosh
laryngoscope for routine airway management. More
studies are needed to evaluate its use in patients with
difficult airway, and in emergency procedures.

In difficult airway management, video laryngo-
scopes improve Cormack-Lehane grade and achieve
the same or higher intubation success rate in less time,
compared with direct laryngoscopes. Despite the very
good visualization of the glottis, the insertion and ad-
vancement of the ET with video laryngoscopes may
occasionally fail. Each particular device’s features may
offer advantages or disadvantages, depending on the
situation the anesthesiologist has to deal with. So far,
there is inconclusive evidence indicating that video
laryngoscopy should replace direct laryngoscopy in
patients with normal or difficult airways.

The Bullard laryngoscope and the intubation la-
ryngeal mask (ILMA) are useful equipment in intu-
bation patients with limitation of cervical movements.
Although not statistically significant, the Bullard lar-
yngoscope may provide a higher success rate of intu-
bation when compared with the ILMA?.

'The Bullard and Upsher fiberoptic laryngoscopes,
the WuScope system and the Augustine scope have
several features in common, including an anatomical-
ly shaped blade, fiberoptic bundles and a light source.
They should be inserted in midline, the anatomically
shaped blade does not require head motion for inser-
tion, they can be used to facilitate nasotracheal intu-
bation (except for Augustine scope and Upsher scope)
and a video camera can be attached to the eyepiece for
teaching purposes. All of them may be used in awake
or anesthetized patient.

The Bullard laryngoscope has some references that
could be useful to know. The larynx is well visualized
because the fiberoptic bundle, located on the poste-
rior aspect of the blade comes to within 26 mm of
the distal tip of the blade. A 3.7-mm channel with a
Luer-Lock connection can be used for suction, oxy-
gen insufflation or administration of local anesthet-
ics during laryngoscopy. A three-way stopcock allows
for accommodation of more than one option. There
is a lumen that allows passage of the 4-mm flexible
fiberoptic bronchoscope or other guide device to fa-
cilitate intubation. The stylet is attached to the body
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of the Bullard laryngoscope with a finger screw. The
thin laryngoscope blade allows insertion of the de-
vice into the patient’s mouth with minimal (0.64 cm)
mouth opening. Six methods of intubation have been
described using this laryngoscope: ET with a mallea-
ble stylet, an ET exchanger, an ET with movable tip,
the Bullard intubation forceps and the two intubation
stylets. The most commonly employed techniques in-
volve the use of intubation stylets.

During intubation with the Bullard laryngoscope,
the use of the Parker Flex-Tip tube is associated with
more rapid success and a lower incidence of re-direc-
tion of the Bullard laryngoscope during endotracheal
intubation when compared to a standard endotracheal
tube?.

However, there are literature data indicating that
the video-optical intubation stylet was a more effec-
tive and simpler intubation device to facilitate difficult
tracheal intubation than the Bullard laryngoscope.

Airway Gadgets
Lighted stylets

In 1957, Macintosh and Richards were the first to
describe intubation of the trachea under direct vision,
using a lighted introducer to guide the ET through the
cords. The first transillumination technique to guide
nasotracheal intubation was described 2 years later.

Transllumination techniques rely on transillumi-
nation of the tissues of the anterior neck to demon-
strate the location of the tip of the ET. A well-cir-
cumscribed glow visible in the anterior neck indicates
tracheal location, whereas a diffuse glow is seen with
esophageal intubation.

In the last several years, a number of commercial
transillumination products have been developed, in-
cluding the disposable Flexion and Tube Stat Lighted
Stylet; the partially disposable Trachlight, Imagica
Fiberoptic lighted stylet and Vital light; and no dis-
posable versions, the fiberoptic lighted intubation sty-
let and the Shuttle, Fiber light view lighted stylet, the
latter being available in both adult and pediatric sizes,
allowing for its use in ET as small as 4.0 mm inner di-
ameter (ID). These products have been used effectively
for both orotracheal and nasotracheal intubations.

Trachlight (Trachlite, Surch-lite, “Light wand”)
comprises three parts: reusable handle, a disposable
flexible wand and a stylet. The stylet attaches to the
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handle by a ratchet-like mechanism and its position
on the handle may be adjusted; thus, ET of varied
lengths can be accommodated. The stylets are now
available in three sizes: infant, child and adult. A

clamp of the distal end of the handle locks the ET
into place.

Endotracheal tube guides:

1.

Sl

Eschamann introducer: a gum elastic boogie, 60
cm long, 15 Fr-gauge stylet angled 40 degrees at
the distal end;

Patil two-part intubation catheter, 63 cm long, 6
mm in diameter, with adapter for oxygenation of
the patient until permanent airway has been estab-
lished;

Augustine guide, for blind intubation in adults;
Air guide inflatable introducer, soft stylet 30-45 cm
long, 3 mm in diameter, with air-inflatable balloon
at the end (bubble-tip) and self-closing valve at the
other end.

References

1.

American Society of Anesthesiologists Task Force on Diffi-
cult Airway Management. Practice guidelines for manage-
ment of the difficult airway. A report by the American So-
ciety of Anesthesiologists Task Force on Management of the
Difficult Airway. Anesthesiology 1993;78:597-602.

American Society of Anesthesiologists Task Force on Diffi-
cult Airway Management. Practice guidelines for manage-
ment of the difficult airway. An updated report by the Ameri-
can Society of Anesthesiologists Task Force on Management
of the Difficult Airway. Anesthesiology 2003;98:1269-77.

BRAUN U, GOLDMANN K, HEMPEL V, KRIER C.
Airway management. Guidelines of the German Society of
Anesthesiology and Intensive Care. Anaesth Intensivmed
2004;45:302-6. (in German)

CROSBY ET, COOPER RM, DOUGLAS M], DOYLE
DJ, HUNG OR, LABREQUE P, MUIR H, MURPHY
MF, PRESTON RP, ROSE DK, ROY L. The unanticipated
difficult airway with recommendations for management. Can

J Anesth 1998;45:757-76.

FROVA G; for the Italian Society of Anesthesia, Analgesia,
Resuscitation, and Intensive Therapy Difficult Airway Study
Group. The difficult intubation and the problem of monitor-
ing the adult airway. Italian Society of Anesthesia, Resuscita-
tion, and Intensive Therapy (SIAARTTI). Minerva Anestesiol
1998;64:361-71. (in Italian)

MELLADO PF, THUNEDBORG LP, SWIATEK F,
KRISTENSEN MS. Anaesthesiological airway manage-

ment in Denmark: assessment, equipment and documenta-

tion. Acta Anaesth Scand 2004;48:350-4.

460

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. MISSAGHI SM, KRASSER K, MARIAN F, ZADRO-

BILEK E. Documentation, dissemination, and communica-
tion of difficult airway information at anesthesia departments
in Austria. Internet Journal of Airway Management 4, 2006-
2007.

. ZADROBILEK E, KRASSER K, PUCHNER W, MAR-

IAN F. Strategies for difficult airway management at anes-
thesia departments in Austria. Internet Journal of Airway
Management 4, 2006-2007.

. BENUMOF ]L, editor. Airway management principles and

practice. St. Louis: Mosby-Year Book, 1996;149.

BOISSON-BERTRAND D, BOUGAIN JL, CAM-
BOULIVES ], CRINQUETTE V, CROS AM, DU-
BREUIL M, EURIN B, HABERER JP, POTTECHER T,
THORIN D, RAVUSSIN P, RIOU B. Difficult intubation.
French Society of Anesthesia and Intensive Care. A collec-
tive expertise. Ann Fr Anesth Reanim 1996;15:207-14. (in
French)

HENDERSON]JJ, POPAT MT, LATTO IP, PEARCE AC.
Difficult Airway Society guidelines for management of the un-
anticipated difficult intubation. Anaesthesia 2004;59:675-94.

CAPLAN RA. Evaluation of “no touch” extubation tech-
nique on airway-related complications during emergence
from general anesthesia. Anesthesiology 1990;72:828-33.

EI-GANZOURI AR, McCARTHY R]J, TRUMAN K],
TANCK EN, IVANOVICH AD. Preoperative airway as-
sessment: predictive value of a multivariate risk index. Anesth
Analg 1996;82:1197-204.

GAUTAM P, GAUL TK, LUTHRA N. Prediction of dif-
ficult mask ventilation. Eur J Anaesth 2005;22:638-40.

PARMET JL, COLONNA-ROMANO P, HORROW JC,
MILLER F, GONZALES J, ROSENBERG H. The laryn-
geal mask airway reliably provides rescue ventilation in cases
of unanticipated difficult tracheal intubation along with dif-
ficult mask ventilation. Anesth Analg 1998;87:661-5.

PEARCE A. Evaluation of the airway and preparation for
difficulty. Best Pract Res Clin Anesthesiol 2005;19:559-79.

PETERSON GN, DOMINO KB, CAPLAN RA, POS-
NER KL, LEE LA, CHENEY FW. Management of the
difficult airway. A closed claims analysis. Anesthesiology
2005;103:33-9.

ROSENSTOCK C, HANSEN EG, KRISTENSEN MS,
RASMUSSEN LS, SKAK C, OSTERGAARD D. Quali-
tative analysis of unanticipated difficult airway management.

Acta Anaesth Scand 2006;50:290-7.

LANGERON O, MASSO E, HRAUX C, GUGGIARI M,
BIANCHI A, CORIAT P, RIOU B. Prediction of difficult
mask ventilation. Anesthesiology 2000;92:1229-36.

HAGBERG CA, GEORGI R, KRIER C. Complications
of managing the airway. Best Pract Res Clin Anaesthesiol
2005;19:641-59.

Acta Clin Croat, Vol. 51, No. 3, 2012



Biljana Shirgoska and J. Netkovski New difficult airway devices

21. HEIDEGGER T, GERIG HJ, HENDERSON JJ. Strate-  26. WEISS M, SCHWARZ U, GERBER AC. Difficult air-

gies and algorithms for management of the difficult airway. way management: comparison of the Bullard laryngoscope
Best Pract Res Clin Anaesthesiol 2005;19:661-74. with the video-optical intubation stylet. Can ] Anaesth

22. HEIDEGGER T, GERIG HJ, ULRICH B, KREIEN- 2000;47:280-4.

BUHL G. Validation of a simple algorithm for tracheal intu- ~ 27. CHALKEIDIS O, KOTSOVOLIS G, KALAKONAS A,
bation: daily practice is the key to success in emergencies — an FILIPPIDOU M, TRIANTAFYLLOU C, VAIKOS D,
analysis of 13,248 intubations. Anesth Analg 2001;92:517-22. KOUTSIOUMPAS E. A comparison between the Airtraq

23. HAGBERG CA. Handbook of difficult airway manage- and Macintosh laryngoscopes for routine airway manage-
ment. First edition. Philadelphia, PA: Churchill Livingstone, ment by experienced anesthesiologists: a randomized clinical
2000. trial. Acta Anaesthesiol Taiwan 2010;48:15-20.

24. TEMINO YEPES MJ, GONZALEZ CALLEJAS R, 28. NILESHWAR A, THUDAMALADINNE A. Compari-
SANCHEZ PANADERO A, MORENO CARRASCO- son of intubating laryngeal mask airway and Bullard laryn-
SA F, CUEVAS LILLO M. Awake fiberoptic intubations goscope for oro-tracheal intubation in adult patients with
protocol in a tertiary hospital in Spain: 19AP6-6. Eur ] An- simulated limitation of cervical movements. Br | Anaesth
aesthesiol Airway Manag 2010;27:260. 2007;99:292-6.

25. NIFOROPOULOU P, PANTAZOPOULOS I, DEMES-  29- SUZUKI A, TAMPO A, ABE N, OTOMO 8, MINAMI
TIHA T, KOUDOUNA E, XANTHOS T. Video-laryngo- S, HENDERSON JJ, IWASAKI H. The Parker Flex-Tip
scopes in the adult airway management: a topical review of tracheal tube makes endotracheal intubation with the Bul-
the literature. Acta Anaesthesiol Scand 2010;54:1050-61. lard laryngoscope easier and faster. Eur J Anaesthesiol

2008;25:43-7.
Sazetak

NOVE TEHNIKE I UREDAJI ZA OBRADU POTESKOCA U DISANJU
B. Shirgoska i J. Netkovski

Cilj ovog osvrta je usporediti stare konvencionalne tehnike i uredaje za obradu poteskoca u disanju i nove sofisticira-
ne tehnike i uredaje. Dosadasnje tehnike i uredaje propisala je ASA (Americko udruzenje anesteziologa) kao prakti¢ne
smjernice u obradi poteskoca u disanju, iste su objavljene 1992., revidirane 1993. i azurirane 2003. godine. Prema ASA
tehnike za obradu poteskoc¢a u disanju podijeljene su na tehnike za poteskoée pri intubaciji i poteskoée pri ventilaciji. Bud-
na fiberopticka intubacija kao tehnika izbora u obradi poteskoc¢a u disanju propisana je dokumentom Svjetske zdravstvene
organizacije o sigurnosti bolesnika u operacijskoj dvorani. Konvencionalne tehnike intubacije koriste direktnu vizuali-
zaciju. Nova generacija uredaja ne zahtijeva direktnu vizualizaciju glasnih Zica pri postavljanju endotrahealnog tubusa.
Oni omoguéavaju bolju vizualizaciju i uspjesnu endotrahealnu intubaciju putem indirektne laringoskopije. Novi uredaji
za intubaciju, kao video laringoskop, olaksavaju endotrahealnu intubaciju indirektnom vizualizacijom struktura grla bez
premjestanja oralne, faringealne i laringealne osi bolesnika s abnormalnostima vratne kraljeznice. Video laringoskopi kao
V-Mac i C-Mac, Glide skop, McGrath, Airway skop, Aertracq, Bonfils i Bullard lako su dostupni na trzistu. Naprave za
disanje su svjetlece sonde i endotrahealni vodi¢i (ili vodi¢i endotrahealnog tubusa). Zakljucak ovog osvrta je da se primje-
na ovih uredaja moze lako nauiti. Tehnika indirektne laringoskopije ve¢ se koristi u obradi poteskoéa u disanju, kao i u
svakodnevnoj anestezioloskoj praksi.

Kljuéne rije¢i: Obrada poteskoca u disanju; Tehnike, uredaji, naprave
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