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Abstract

Flexible fiberoptic intubation of the trachea isstandard technique to
establish an airway in pediatric patients who amewn or suspected to be
difficult to manage by mask ventilation or by stardl methods for placement
of an endotracheal tube. However, flexible fibelopttubation in pediatrics is
not the same as in adults because the airway agatbiwhildren differs with
age. In addition, the characteristics of the comsnased pediatric fiberscopes
differ from those used in adults, i.e., they arealéen, have reduced fields of
vision, have different ranges of tip angulationg &ave an insertion cord that is

thinner and more flexible.
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Introduction

The flexible fiberoptic endoscope (FFE) is the madtiable single tool available
to the anesthesiologist faced with a difficult aagwWhen faced with potentially
difficult tracheal intubation, the FFE should be first, not the last, tool.

The name endoscope is derived from two Greek watdsh areendom (within)
andskopein(view). The endoscope is an optical instrumentudee viewing internal
organs through natural openings. Generally, alflexendoscope is referred to as a

fiberscope.

Flexible fiberoptic intubation of the trachea istandard technique to establish an
airway in pediatric patients who are known or segpe to be difficult to manage by

mask ventilation or by standard methods for placgroéan endotracheal tube.

However, flexible fiberoptic intubation in pediasi is not the same as in adults
because the airway anatomy of children differs wdbe. In addition, the
characteristics of the commonly used pediatricrBbepes differ from those used in

adults.



|. PEDIATRIC AIRWAY ANATOMY

A.DEVELOPMENT:

1. The Oral Cavity:

The oral cavity consists of several structures mantae palate, the

tongue, the mandible, the alveolar margin, thehteae floor of the moutt

1.1. The Palate:

It develops from fusion of thprimitive palate that arises from the
fronto-nasal process @ with the palatal processes of the maxillary
mesoderm, bilaterally®

Anomalous fusion of the maxillary palatal procesagt each other

or with the posterior margin of the primitive p&aesults in cleft palaté&’

1.2. The Tongue:
The tongue is initially represented by:

I. Theanterior 2/3 of the tonguearises from théuberculum impar and

the adjacent regions of both mandibylsst pharyngeal) arches®

li. Theposterior 1/3is formed from fusion of thend and 3rd pharyngeal

arches, the copula, and a small portion of the 4thharyngeal arch.®

Tuberculum impar

Lat. lingual swellin
9 9 Terminal sulcus

i

Body of tongue

Foramen e Im
“cecum '- - [ —Palatine

' Laryngeal o

orifice > " Root of

" Arytenoid

Copula ¥y
tpgiiaren s SR _.
Epiglottal | L~ °  “swellings . L | 7 Epigiottis
Swailing

Fig. 1.1 Tongue and epilottis developmeri?t
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2. The Larynx:

The larynx, trachea, bronchi and lungs arise frommidline ventral

respiratory diverticulum of the foregut known as lérygeotracheal groove®

The epiglottis develops from th@osterior part of the hypobranchial

eminence ®

Development of the laryn'?’

+ Epithelium develops from endoderm of  |gpiciottal swellives ﬂlﬁfﬁmid
swelling s

laryngotracheal tube.
* Mesoderm develops from splanchnic
mesoderm.

. Larymgotrache al Primittve  Laryngeal
» Cartilages develop from neural crest cellgroove glottis aditus

Fig. 1.2 Laryngeal development”
3. Trachea, bronchi and lungs:

The respiratory system develops from a midline digelum in the
foregut called the laryngeotracheal groove (25 ddygestation), immediately

caudal to the hypobranchial eminen€e.
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THE ANATOMY PROPER:

1. The Oral Cavity:

The oral cavity is divided into a vestibule, betwelee lips, cheeks, gums

and teeth, and a posterior buccal cavity, boungetié dental arches’

The submucosa contains small mucus-secreting ladjiehds. The
tortuous labial arteries are embedded in each ith anastomosis across the
midline. The sensory nerve supply of the lips igiv from the labial
branches of the maxillary and mandibular brancli¢lseotrigeminal nerve. The
lymphatic vessels pass into the anterior auricgiabmandibular and submetal

nodes and then into the deep cervical lymph nddes.

1.1. The Vestibule:

This is a narrow cleft between the lips and thesallar margin. The

main boundary wall of the vestibule is partly mdacwand partly osseous.
The buccinatormuscle forms the main muscular component. Thisciaus
strengthened externally by a strong fascial laylee, buccopharyngeal

fascia.?)

The duct of the parotid gland opens into the vestilmpposite the
crown of the second upper molar todth.

In young infants a considerable amount &dt, giving the cheek a

rounded appearance®

1.2. The Buccal Cavity:

This cavity lies within the dental arches and comitates posteriorly
with the oropharynx through the oropharyngeal isterat the level of the

palatoglossal arche®.

10
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The roof of the buccal cavity is formed by the haalate and the
anterior part of the soft palate. The floor is fedrby the dorsal surface of

the anterior two-thirds of the tongu®.

Blood supply:
The mouth is supplied mainly by:

1.

The inferior labial artery, a branch of the facial artery, supplies the

glands, mucous membranes and the muscles of thes lgn/©

2. Thelingual branch of the inferior labial artery supplies the mucous

membrane of the moutf

3. The superior labial artery another branch of the facial artery,
supplies the upper li’

4. Branches of th@reater palatine artery supply the palate, mucous
membrane of the roof of the mouth, and gufhs.

5. The branches of thenfra-orbital and of theposterior superior

alveolar arteriessupply the upper lip and the gum respectivély.

Nerve supply:
1. The Maxillary nerve supplies the upper gum through its anterior

palatine, naso-palatine and anterior, middle andtgmr superior

alveolar branche®,

2. The Mandibular nerve supplies the lower gum through its inferior

alveolar, lingual and buccal branci®s

Lymphatic drainage:
The lymph vessels of the outer (buccal) aspectsoti the upper

and lower gums drain, with the deeper tissues ef dheek, into the

submandibular nodes!?

11
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The inner (lingual) aspect of the gum also drainso ithe
submandibular group upper deepcervical nodesandretro-phryngeal
nodes.The gum round the lower incisor teeth sometimesdrato the

submental nodes!?

1.3. Dental Arches:
In the humanTemporary dentitioncompleted during the first two years

of life, there are ten teeth in each j&t.

1.4. The Palate:
The palate forms the roof of the mouth and therflobthe nasal

fossa. Theanterior two thirdsare rigid and are distinguished as tred
palate *?

The posterior one-thirdconstitutes theoft palate a movable fibro-

muscular partition which is attached to the postermargin of the hard

palate and to the side wall of the phan/f&.

1.4.1. The Hard Palate:
The mucous membrane of the hard palate is firmiyednto the

periosteum to form a muco-periostedtfl.

Fig. 1.3 The hard palat&”)

12
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1.4.2. The Soft Palate:

The soft palate consists of a dense fibrous framlewalled the

palatine aponeurosis, formed by the expanded tenadnthe tensor
palate muscles. To this aponeurosis the other ipalahuscles are

attached™®

The palato-glossal foldformed by the palatoglossus muscle, and a
posterior one to the pharyngeal wall, fredatopharyngeal fold formed

by the palatopharyngeus mus¢té.

AUDITCEY TURE

Muscles of the soft palaté*?

1) Tensor veli palatim L EVATOR PALATI MUSCLE
2) Levator veli palatin i

3) Palatoglossus

4) Palatopharyngeus

5) Musculus uvulae

Fia. 1.4 muscles of the soft nala ¥

Nerve supply™®

The pharyngeal plexus supplies all muscles of the soft palate

except the tensor palafihe tensor palatimuscle is supplied by the

mandibular division of the trigeminal nerve

The spheno-palatine ganglion and the glossopharynglenerve:

Gives the sensory innervation of the soft palate.

Fig. 1.5 nerve and blood supply
of the palate*®

13
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Blood supply:*?
* Ascending palatindbranch of the facial artery.

» Lesser palatinebranches ofthe greater palatinebranch of the
maxillary artery.

» Palatinebranch of the ascending pharyngeal artery.

The venous drainage runs mainly into tbasillar andpterygoid

plexusesto the anterior facial vein through the deepdhbeein.

L ymphatic drainage:*?

The lymphatic drainage of the soft palate is pafity the

retropharyngeal nodes and partly direct to th@per deep cervical

nodes

1.5. Tongue:
The tongue is a muscular organ situated in the fddhe mouth and

the anterior wall of the pharynx.

The dorsum of the tongue is subdivided by a "V-slddgroove, the
sulcus terminalis into an anterior palatine part and a posteriarphgeal

part. Anterior to the groove are thallate papillae **

Palatopharyngeus m

The structure of the tongue includ&g* s

tonsil

Lingual torsi

1) Mucous membrane.

Palatoglozsus m.

Foramen
CHECUM

2) Mucous glands.

3) Lymphoid tissue and fat. Fos_

papilae

4) Interlacing bundles of striated muscle fibers.

5) Fibrous tissue. —

(wallate)
papilae

Sulcus
terminalis

Fig. 1.6 Dorsum of tongué*®

14
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A median connective tissue septum divides the tengto right and
left halves. The septum prevents spread of anyegsstom one side to the

other.®®

1.5.1. Mucous Membrane:

The mucosa of the tongue is firmly adherent to dahéerlying
muscle tissueThe oral part of the mucous membrane is pink and
studded with numerous small projections, the pagillThe pharyngeal
part is smoother and shows nodular elevations due eoutiderlying

lymphoid nodules and mucous glan@ds.

A median fold, theglosso-epiglottic fold passes backwards from

the root of the tongue to the epiglottis, on eade ®f which there is a

depressionthe vallecula **

On the inferior surfaceof the tongue the mucous membrane is
thin and smooth and mofteosely connected to the underlying muscle
In the median linebelow the tip of the tongue the mucous membrane is

raised into a sagittal foldhe frenulum lingue **

1.5.2. Muscles:*®

Include;
The extrinsic muscles:

* Genioglossus.

* Chondroglossus.
* Glossopalatinus.
* Hyoglossus.

» Styloglossus.

The intrinsic muscles:

» Longitudinalis superior.
» Longitudinalis inferior.
e Transverses.

e Verticalis.

Fig. 1.7 Extrinsic muscles of tongu&®
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