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SUMMARY - The primary goal of pediatric airway management is to ensure oxygenation and
ventilation. Routine airway management in healthy pediatric patients is normally easy in experien-
ced hands. Really difficult pediatric airway is rare and usually is associated with anatomically and
physiologically important findings such as congenital abnormalities and syndromes, trauma, infec-
tion, swelling and burns. Using predictors of difficult intubation should be mandatory preoperative
assessment in pediatric patients. Difficult airway algorithm for pediatric patients has to consist of
three parts: oxygenation (A), tracheal intubation (B), and rescue (C). According to this new al-
gorithm, if conventional direct laryngoscopy fails, we have to use alternative glottic visualization
device. Do we really need video laryngoscopy? If we look at numbers, we might estimate that con-
ventional laryngoscopy is successful and effective in around 98.5% of cases. Do we need to replace
Macintosh laryngoscope with video laryngoscope completely in our routine practice? Should video
laryngoscope be available to replace fiberoptic intubation in pediatric airway management? Accor-
ding to the algorithm, fiberoptic-assisted tracheal intubation combined with extraglottic airway
devices is the standard of care. Establishment of protocols for equipping and maintaining airway
trolleys and regular training in their use must be provided to avoid tissue hypoxia in children with

compromised airway.
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Introduction

A good airway management technique is an essen-
tial skill for the anesthesiologists. The unanticipated
and anticipated difficult airways are challenges for ex-
perienced anesthesiologist hands. They are important
contributor to both patient morbidity and mortality'.
Significant advances in our understanding of airway
assessment, difficult airway algorithm, new modes of
guidelines for pediatric airway management and de-
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velopment of new airway devices suitable for pediat-
ric patients have occurred in the past decade. The use
of video laryngoscopy by anesthesiologists for airway
management of pediatric patients has been possible
for less than a decade and continues to grow?. Some
anesthesiologists have incorporated the use of video
laryngoscopy into their routine airway management
of the pediatric patient. Some anesthesiologists have
reserved video laryngoscopy for difficult pediatric air-
way according to the algorithm?®. On the other hand,
fiberoptic intubation is still the gold standard for an-
ticipated difficult airway management in children.
This article reviews the role and place of new equip-
ment and techniques used in difficult pediatric airway
management.
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Discussion

Routine airway management in healthy pediatric
patients is normally easy in experienced hands*. Re-
ally difficult pediatric airway is rare and usually is
associated with anatomically and physiologically im-
portant findings such as congenital abnormalities and
syndromes, trauma, infection, swelling and burns’.

Adult difficult airway management techniques,
such as awake or invasive approaches to airway man-
agement, often cannot be applied to children because
of inadequate cooperation®. Intubations in children
are performed under general anesthesia or deep se-
dation”®. As we know, the primary goal of pediatric
airway management is to ensure oxygenation and ven-
tilation. From the physiologic aspect, children have
higher rates of oxygen consumption than adults and
significantly shorter period of apnea that can be safely
tolerated. Planning and preparation is the most im-
portant factor for successful airway management in
children.

General principles for the management of unan-
ticipated difficult intubation during routine induction
of anesthesia are as follows’:

Maintenance of Oxygenation and Ventilation are
Crucial

+ Attempts at rigid laryngoscopy should be per-
formed in optimal conditions.

*  Multiple and prolonged attempts at laryngoscopy
are associated with morbidity and will not be fully
apparent until fiberoptic examination (or extuba-
tion); therefore, we have to limit the number of at-
tempts to four.

* Blind techniques have a failure rate and are poten-
tially traumatic.

*  We have to awake the patient and postpone the
surgery if possible.

* In the failed intubation, increasing hypoxemia and
difficult ventilation scenario in the paralyzed pa-
tient, optimize ventilation by using firstly the two
handed ventilation technique and/or the cLMA.
If these techniques fail, one must resort to invasive
techniques such as cannula cricothyroidotomy.

* Cannula cricothyroidotomy requires a high pres-
sure ventilation source with a reducing valve.

* Training in these techniques is essential.
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A huge number of intubation devices have been
introduced commercially since the appearance of Ma-
cintosh/Miller blades in the 1940s'°. Conventional
or direct intubation method (‘direct’ laryngoscopy) is
performed with Macintosh laryngoscopes, with spe-
cial features for pediatric or neonatal patients, differ-
ent sizes and Miller blade. In direct laryngoscopy, the
idea is always to obtain a straight line of sight between
the anesthesiologist’s eye and the larynx, by position-
ing correctly the patient’s lifting, pressing and levering
oropharyngeal structures as to obtain direct laryngeal
visualization'. The McCoy levering laryngoscope is a
step further in direct laryngoscopy'?. The McCoy la-
ryngoscope comes in pediatric sizes on a Seward blade
(sizes 1 and 2) and on a Macintosh blade for adult
practice (sizes 3 and 4). The levering tip on the Ma-
cintosh blades is larger than that on the Seward blades
and may not be suitable for small children’>. One more
step further, advanced and technically newer laryn-
goscopy is video laryngoscopy where anesthesiologists
intubate on the monitor; it is an indirect intubation
method (‘indirect’ laryngoscopy)™. Like its predeces-
sors, video laryngoscopy also requires mouth open-
ing". There are four video laryngoscopes available for
airway management in pediatric practice for neonates
and children: GlideScope (Verathon Medical Inc.,
Bothell, WA, USA); Truview (Truphatek, Netanya,
Israel); Cmac (Karl Storz, Tuttlingen, Germany); and
AirtragTM (Prodol, Vizcaya, Spain). The first three
devices are unchanneled devices often requiring use
of styletted tube to perform intubation. Airtraq is the
only one channeled, thus not requiring styletted tube.

Laryngoscopy is rarely difficult in pediatric pa-
tients, with a low incidence of success of 1.35% in
children as compared with 5.8% in adults"*'¢. Now,
my question is: do we really need video laryngosco-
py? If we look at numbers, we might admit that con-
ventional laryngoscopy is successful and effective in
around 98.5% of cases, so performance of any com-
petitor should be compared with this result, keeping
in mind the real cost/benefit ratio, with a theoretical
little or no advantage in low risk patients*'. If we take
into account a common problem for anesthesiologists
in video laryngoscopy, excellent view of the glottis but
still trouble with advancing the tube into the trachea,
longer time to intubate and the fact that studies were
performed on manikins, simulators in clinical sce-
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nario, training on humans being quite limited with
a negligible value in the clinical realm, the expected
demonstration of video laryngoscopy superiority to
conventional laryngoscopy still remains a topic of de-
bate®18,

We have already mentioned that pediatric difficult
intubation is usually predictable as it is associated with
important anatomic abnormalities, quite frequently
due to inherited causes or congenital syndromes'. In
these cases, the use of flexible fiberoptic bronchoscopy
(combined with airway devices such as laryngeal mask
airway (LMA) allowing passage of fiberoptic bron-
choscope) remains the standard of care, although it
requires specific training and skill. The problem then
encountered is how to remove the LMA and bron-
choscope without dislodging the endotracheal tube
(ETT). Various ways of achieving this have been
suggested. Many techniques include the use of two
connected ETTs joined either by wedging the two
together, taping them together, or with an adapted
female-to-female connector'®?!. Another possibility is
the use of the overlength Croup tube made by Por-
tex?2. A long J-tipped guide wire can be inserted via
the suction channel into the trachea and the fiberop-
tic scope and LMA carefully removed?. An ultrathin
fiberoptic bronchoscope is lubricated with saline and
a Cook airway exchange catheter (Cook UK Ltd.,
Letchworth, England) is fitted over it. The loaded
bronchoscope is passed through the LMA and into
the larynx and the airway exchange catheter advanced
under direct vision into the trachea. The LMA is then
removed and the tracheal tube railroaded over the
catheter into the trachea®*.

The last but not the least, we should never forget
that we have to provide adequate oxygenation®. So,
expected or unexpected difficulty means oxygenation
impairment, none of these devices, video laryngo-
scopes or fiberoptic bronchoscopy, could be the solu-
tion, but fast and early use of alternative ventilation
strategies, first of which remains the use of extraglot-
tic devices'??,

Conclusion

Video laryngoscopy is shown to have promising
characteristics. We believe that video laryngoscopy
will one day become a standard device used for all
routine intubations and not only for those that are
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predicted to be ‘difficult’. Only in that way (daily skill
training with our patients) we will have good sense
in our hands, security, precision and speed in intuba-
tions. The difficult airway algorithm guidelines may
have to be adjusted to include new tools in our prac-
tice.

References

1. Heinrich S, Birkholz T, IThmsen H, Irouschek A, Acker-
mann A, Schmidt J. Incidence and predictors of difficult
laryngoscopy in 11,219 pediatric anesthesia procedures.
Paediatr Anesth. 2012;22(8):729-36. doi: 10.1111/5.1460-
9592.2012.03813.x.

2. Mathew PJ. Videolaryngoscopy — is there a role in pediat-
ric airway management? Minerva Anestesiol. 2013;79(12)
:1326-8.

3. Merli G, Guarino A, Petrini F, Sorbello M, Frova G. Should

we really consider to lay down the Macintosh laryngoscopy?
Minerva Anesthesiol. 2012;78(9):1078-9.

4. Schmidt A, Weiss M, Engelhardt T. The paediatric airway —
basic principles and current developments. Eur ] Anesthesiol.

2014;31:293-9. doi: 10.1097/EJA.0000000000000023.

5. Shiga T, Wajam Z, Inove T, Sakomoto A. Predicting dif-
ficult intubation in apparently normal patients: a meta-anal-

ysis of bedside screening test performance. Anesthesiology.
2005;1032:429-37.

6. Kristensen MS. The LMA CTrach for awake intubation
combines the features of the LMA Fastrach and the fiberop-
tic bronchoscope, but cannot replace this combination in all

patients. Acta Anaesthesiol Scand. 2006;50:526.
7. Doyle DJ. Awake intubation using the GlideScope video la-

ryngoscope: initial experience in four cases. Can J Anesth.
2004;51:520-1.

8. Jarvi K, Hillermann C, Danha R, Mendonca C. Awake
intubation with the Pentax Airway Scope. Anaesthesia.
2011;66:314. doi: 10.1111/5.1365-2044.2011.06668.x.

9. Henderson JJ, Popat M T, Latto IP, Pearce AC. Difficult Air-
way Society guidelines for management of the unanticipated
difficult intubation. Anaesthesia. 2004;59:675-94.

10. Mulcaster JT, Mills J, Hung OR, Macquarrie K, Law JA,
Pytka S, ez al. Laryngoscopic intubation: learning and per-
formance. Anesthesiology. 2003;98:23-7.

11. Frerk CM, Lee G. Laryngoscopy: time to change our
view. Anaesthesia. 2009;64:351-7. doi: 10.1111/j.1365-

2044.2008.05855.x.

12. Walker RWM. The laryngeal mask airway in the difficult
airway: an assessment of positioning and use in fibreoptic in-
tubation. Paediatr Anaesth. 2000,10:53-8.

13. Brain AIJ. The laryngeal mask; a new concept in airway man-
agement. Br ] Anaesth. 1983;55:801-5.

53



Marijana Karisik e a/. Advanced pediatric airway management

14. Cooper RM, Pacey JA, Bishop MJ, McCluskey SA. Early ~ 20. Chadd GD, Walford AJ, Crane DL. The 3.5/4.4 modification

clinical experience with a new videolaryngoscope (GlideS- for fibrescope guided tracheal intubation using the laryngeal
cope) in 728 patients. Can ] Anaesth. 2005;52:191-8. mask airway. Anesth Analg. 1992;75:303-13.

15. Niforopoulou P, Pantazopoulos I, Demestiha T, Koudou-  21. Thomas PB, Parry MG. The difficult paediatric airway: a new
na E, Xanthos T. Video-laryngoscopes in the adult airway method of fibreoptic intubation using the laryngeal mask air-
management: a topical review of the literature. Acta An- way, Cook airway exchange catheter and tracheal intubation
aesthesiol Scand. 2010;54:1050-61. doi: 10.1111/5.1399- fibrescope. Paediatr Anaesth. 2001;11:618-21.
6576.2010.02285.x. 22. Behringer EC, Kristensen MS. Evidence for benefit vs nov-

16. Kaplan MB, Hagberg CA, Ward DS, Brambrink A, Chhib- elty in new intubation equipment. Anesthesia. 2011;66(2)57-
ber AK, Heidegger T, ef al. Comparison of direct and video- 64. doi: 10.1111/§.1365-2044.2011.06935 x.
assisted views of the larynx during routine intubation. J Clin 33 Bein B, Worthmann F, Meybohn P, Steinfath M, Scholz
Anesth. 2006;18(5):357-62. J, Dorges V. Evaluation of the pediatric Bonfils fiber-

17. Noppens RR, Mobus S, Heid F, Schmidtmann I,Werner scope for elective endotracheal intubation. Pediatr Anesth.
C, Piepho T. Evaluation of the McGrath Series 5 vide- 2008;18:1040-4. doi: 10.1111/5.1460-9592.2008.02768 x.
olaryngoscope after failed direct laryngoscopy. Anaesthesia. 24 Gannon K. Mortality associated with anaesthesia. A case re-
2010565:716-20. doi: 10.1111/j.1365-2044.2010.06388 .x. view study. Anaesthesia. 1991;46:962-6.

18. Massen R, Lee R, Hermans B, Marcus M, Vanzundert A.- A 35 Caldiroli D, Cortellazzi P. A new difficult airway manage-
comparison of three videolaryngoscopes: the Macintosh la- ment algorithm based upon the El Ganzouri Risk Index and
ryngoscope blade reduces, but does not replace, routine stylet GlideScope (R) videolaryngoscope. A new look for intuba-
use for intubation in morbidly obese patients. Anesth Analg. tion? Minerva Anestesiol. 2011;77:1011-7.

2009;109:1560-5. doi: 10.1213/ANE.0b013¢3181b7303a.

19. Yang SY, Son SC. Laryngeal mask airway guided fibreoptic
tracheal intubation in a child with a lingual thyroglossal duct
cyst. Paediatr Anaesth. 2003;13:829-31.

Sazetak

FIBEROPTICKA BRONHOSKOPIJA PREMA VIDEO LARINGOSKOPIJI U ZBRINJAVAN]JU
PEDIJATRIJSKOG DISNOG PUTA

M. Karisik, D. Janjevici M. Sorbello

Primarni cilj u upravljanju pedijatrijskim di$nim putem je osigurati oksigenaciju i ventilaciju. Upravljanje di$nim pu-
tem kod pedijatrijskih bolesnika je rutina u rukama iskusnog pedijatrijskog anesteziologa. Problematican disni put kod
pedijatrijskih bolesnika je rijetkost i vezan je za anatomske i fizioloke nalaze kao $to su kongenitalne anomalije i sindromi,
traume, infekcije, oticanje i opekline. U prijeoperacijskoj pripremi pedijatrijskih bolesnika obvezno je koristenje prediktora
za procjenu di$nog puta. Algoritam za teski disni put kod pedijatrijskih bolesnika sastoji se od tri dijela: oksigenacije (A),
intubacije (B) i spasavanja (C). Prema ovom algoritmu, ako se konvencionalnom laringoskopijom ne uspije vizualizirati
glotis i realizirati intubacija, potrebno je koristiti alternativne alatke za vizualizaciju glotisa i intubaciju bolesnika. Ako
se pogleda statistika, konvencionalna laringoskopija je uspjesna i u¢inkovita u oko 98,5% slucajeva. Trebamo li zamijeniti
Macintosh laringoskop video laringoskopom u nasem svakodnevnom radu s pedijatrijskim bolesnicima? Je 1i video la-
ringoskopska (indirektna) intubacija dostojna zamjena za fiberopti¢ku intubaciju kada je pedijatrijski didni put u pitanju?
Prema algoritmu fiberopticka intubacija u kombinaciji sa supragloti¢nim alatkama za zbrinjavanje pedijatrijskog disnog
puta je standard. Uspostava protokola za opremanje, upravljanje i odrZavanje disnih putova kod pedjjatrijskih bolesnika te
redovita obuka u uporabi alatki za zbrinjavanje di$nog puta je neophodna.

Kljuéne rije¢i: Anestezija; Disni put - instrumentacija; Intubacija, intratrahealna — instrumentacija; Laringoskopii; Video
snimanje; Dijete
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