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PAEDIATRIC AIRWAY MANAGEMENT = .. Active space -----
Anatomy B 00:01:08
The paediatric nirwaa 2
Adult's Upper Alsway Child's Upper Alrerary

Smaller nasopharynx, easily during infe
Lymph tisun flonsil, adencids) grows repidly in earty chik
atrphies sher age 12
Smilier nares, seslly occluded

Smail oral cavity tevd large tongue & risk of

Long, floppy epigiattic vulnorabie to sweling with resulting
cbstuction

Layrouand glottis sre higher in neck, incroasing risk of aspintion

Bacoune thyroid, cricoid, and tracheal cartiiages are
#mmaturs, thay mey essily colapee when neck is flaxsd

i o corepcnis o S s o
Poediodric v/s adult upper oirwoy
Note :
most pediadric arrests are of respirotory eticlogy. Petitie Carthoputmonasy Aorest
Age group :

¢ Neonotes : Ist a8 doﬂs.

* Infants : Ist Yeor.

® Child: Upto 8 years, difterent onodomy,

* The difterences are most pronounced of birth and most
unfamilior under | year of age.

Difference in infants
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2 - Basics of Paediatric Anaesthesia

DifSerence in craniotasiol anadomy of adults and children

Poediodric age group
* Airwoy is crowded in in'rﬁodstogeso?—\i&‘-e.
* Children are not small adults.
* Head is larger with a. relodively shorter neck .
* Flexed neck results in airwoy obstruction.
* Laryngoseopy : DifSicult as OPT (Oro pharyngeal trachead axis doesnt align.
* gofter tissue and absence of bony prominence makes standard mask
holding techniques ineftective.
Anatomy of nose :
* Infant : Blockage of nose —> Respiratory distress.
* Theyare obligode nosal breathers until S months.
* Nose/pharynx is responsible for SO% of total airway resistonce :

-~ wids noses are shorter, Slatter, with small circular nares.
- 30 mm in diometer.

Anatomy of fongue :
* The tongue is proportionally large § occupies most of the orol covity,
* The mandibulor space is small.
* pdenoids § tonsils are prominent — Makes airway Surther narrow.
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Paediatric Airway Management - 3

* Loss of tone : Sleep, sedatives, hypnotics § anaesthetics cause obstruction Active space -

(Tone is normaliy low in children.
- Ditficulty with mask ventilotion § obstruction.
~ Frequent cause of upper airway obstruction,
- This phenomenon is calied the tongue foll.

Adutt's Upper Alrway Chiid's Upper Airway

Anatomy of lau'an :
Larynx anatomical consideradions :

* The infants larynx is higher Rostra) in

the neck § more anterior.
- Neonotes : I (VC : CA),
~ Six months : 3 (VC: CS),
- Adults : CA-Cl (VC: Clo).

*  During ingestion higher larynx pull airway
up —> Food (Milk) enters e us as
per Smyi'cg = Prevents aspirodion.

* Angled vocal chords (Posterior end higher
than anterior end) affects the tube placement.

* with suboptimal views this can result in trouma.

* Can collide with anterior commissure of the vocal chords and cause edema.,

Cross section of both adult ond. paediodric larynx

Note :
* in children larynx is more funnel shaped (eylindrical in adults) : Therefore
advised to use €T tube a size less than estimated size during Iw5nsoswP5,
* This helps prevent trouma/ bleeding,
* Narrowest point of larynx = Cricoid cartilage till 8 years (Adults : vocal cords).
* Cricoid is the onlg complete car’dlage ring.
Complicating Anatomical Factors in Infants

Complicating anatomica!
Newborn 18 Months factors in Inf
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4 - Basics of Paediatric Anaesthesia

Adutt v/ Pediatric Airway

---- Active space -----

gpigiottis locodion
* Adult: CA-S.
® Chid: C3-3.
* Relotively large size in children.
* Floppy § not much cartiloge
(Fibrous tissue < elastic tissue).
* Neonoke : U shaped epigjottis.
* Child : Omego. shaped epiglottis.
Note @
nqj&eno‘sdsaremorebulhier in children than odults
* Choice of blode : s’«odsh’cb\adeovercurvedas’co include epigjottis.

Epiglottis Location

Poediodric ep"\glo&‘xs Adult epig\oﬂis
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Paediatric Airway Management - 5

mﬂmﬂ ma'{’omﬂ : ----- Active space -----
¢ Inadults br}jngeod mueosa, s adherent to urxieﬁgms structures but not in children :
Therefore any iqju{tj/ trigger cause edema under the mucosal layer.
* Hyoid bone is the Ist airway structure to ossity (-7 years).
* The cartilaginous portions of the airwoy ore soft and compliant.
* Negadive pressure beyond threshold — Rirway collapse.
¢ Lqrgnsospasm iS more common,
N Mega’d\/e pressure — Dynamic obstruction —» Negadive pressure pulmonarg
edema.
* Therefore PeEP is so effective in children.

@i N 0
| i

] I

00 { -100 - -

nirwa5 poobtem

Anatomy of lower respiratory tract (LRT) :

* The trochea is short.

* Tracheal § bronchial passes in children is rela!ci\/elﬂ smali,
soft cartilage, the lack of elastic tissue.

* Right bronchus : Is more straight, lixe a. direct extension
of the tracheo. (More chance of the right lung
adelectasis or emphysemo) : Vulnerable $or right lobor
irtubodion.

* LePt bronchus : i the separadion $rom the tracheo. LRT anatomy
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6 - Basics of Paediatric Anaesthesia

---- Active space -----

* The bronchus is divided into inter-iobe bronchus, segmentol bronchus §
kbronchioles.
* LRT:Vuinerable, easy o couse airwoy NOYTOWING ond obgtruction
* eronchioles : No cartilage, smooth muscle imperfect development, mucosa.
rich in blood vessels, mucous glands hypoplasi, lack of secretion of mucus,
poor mugociliory movement.
- Con be o couse of post operative complicodions like infections.

Ph55b|033 :

Normal Edema
1mm
eflect of edemo: s @
* Poiseuilie’s low R = eni/mr*

- R =Resigtonce. :
= |=|_eng{h Adult
- r=Rodus.

ef%ect of edemo. (Resistance is 4* = a5k times more)
* internol diameter of fracheo in

newborns = I/2 of adult (8 times higher ©).
* Radius is the most importont determinant of resistance of the airwoy,
* small changes in airwoy diameter in inSants/children due o edema/
secretions creakes o. greaker efect on resistonce.
* Narrowest point = Cricoid cartiage in the child,
* Resistance rapidly increases as diameter decreases.
* 12 radius is halved, resistance increases 1ox.

Management 00:38:02

Bosic airwoy managemen’t :

* oal of airwoy management is 1o onticipote and recognize respiratory
problems ond to support or reploce hose thok are compromised or lost
(Poediotric Advance Life Support manua.

* An individual must be able to support three specific functions :

- Protect their airwoy,
- Adequately ventilote.
- Adequately oxygenate.

* Failure to perform one will result in respirotory Sailure.

* There are many simple, non-invasive ‘techniques to support respiration prior
1o endotracheal intubodion (Mnemonic : SOAPPME) :

- Sugtioning, - Application of oxygen.
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Paediatric Airway Management - 7

- Adjuncts : Aligning the Axis

i Nasopharfjngeal airay,
ii. Orophorljngeoj airway,
* Positioning of the airoy,
* Application of positive pressure.
* Assistance of mechanical ventilation with &mv.

----- Active space -----

Pos'\'cionins :

* Use of the head filt; chin lift and jow thrust can help
restore Slow through an obstructed upper airwoy
by separating the tongue From posterior pharyngeal
structures.

nlignins the oxis ¢

The goal is to line up three divergent axes :
* Orol.
* Phourgngeod.
* Tracheoal.

Oral axis {OA}

Fharyngeal exis §74)
o,

nlisning oxis
Pos‘ﬁonins :
* Less than 8 years : Towel placed under shoulder.
* Children less thon 8 Years : Neutral position
* Adults or Older children : extended neck

Positioning

Less than 2 Less than 8 Adults
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8 - Basics of Paediatric Anaesthesia

* Size de’cennmed b5 measuring ¥rom
ongle of mouth o angle of mandible

* Focilitates reliet of upper airwoy
obstruction due to o large tongue

* Alows orophargnseal suctioning

* Prevents compression of o child’s
endotrocheal tube due to bi’dng

* Size measured from nostril to {mgus
* Toleroted while owake
* Helps in supplementary oxygen insufSloion
b Aregmﬂar&ﬁcanbecu’c%usedwanaso.\oﬁmaﬁ
* Not common\g used because :
- Smaller diameter of nasopharyngeal route —
H'\sher resistance.
- Nasol mueosa. is more sensitive, with higher
blood supply — High chonce 0 bleeding,

Depicts airway being inseried

A bit fonger sirway, meeting t opiglontis, can
Jead to airway obstruction aad airway iritation

Courect length of airway with adequse space between
airway and epigioliis

(Loads to laryngospesm)

Omphargngen.l airway placement
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Paediatric Airway Management - ]

8ag mask ventiation: Active Space -----
* The most important skill. irwity mass
* Masks should fit easily over the nose § mouth with no
pressure on the eyes.
* The bose of the masK rests on the chin,
* ETCO, monitors helps determine it effective.
* multiple intubokion odtempts Kill Kids.

eags :
sel® in%‘c’mg AN bags.

Jackson Bees cireuit :

® Has no valves.

* modified form of n5er’s T piece.

* Minimal dead space.

¢ L,ish’t weiah’c.

* fiso helps to+
- fssess the compliance of airwoy and easy ventilation.
- §ive a. positive pressure it any occiusion.

* white knob on the bag helps 4o provide a controlied Peer

&

Bag-Mask Ventilation
Jackson Rees eireuit
8og and mask ventilation :

* Cleay, plastic mask with infladable rim,

* Provides adraumatic seal,

* Proper areo. for mask applicotion-bridge of nose extend
+o ¢hin.

* Maintain airwoy pressures <30 em HA0 Barotrawma. ok
the level of alveold.

methods to hold and establish chin [i$t (€ and € hold) :
* Ploce %ngers on the mandible to avoid compressing
phar}jnseal spoce.
* Hand on Venﬁla-king bas ot all Yimes to monitor the
efSectiveness of spontaneous breaths.
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10 - Basics of Paediatric Anaesthesia

---- Active space -----

Lar5n3ea! mask airwoyYs :

N Supms\o&hcmrwag
* petweensiees

- usehighermmber‘i\essajr.
-~ petter anotomic fit.

S0 KS 1S K
10-30 KS a 10
80-20 kg as 14
30-%0 \45 3 ao

> SO K 4 20
Clinicol peart
intubodion :

* Larynx cepholad and anterior in children.
* pProgtitioner Moy need o be tower’chanpoec‘\en'c

and 100K up.

anseaI mask airwoy

Normal Anatomic Position of LMA

Proximal portion of LMA rests upon the epiglottis and the
distal end extends till the upper end of the escphagus
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Paediatric Airway Management - 1

Intubadtion :
Largngoscope blodes :

Miller

£

IS amn T :-.‘.'..!a:'_ ;
Preterm 00 =

Neonote o -

infant I !

3 yrs a L

Laryngoscope blodes
octi i :
intubodion technique tntubation Technique

¢ Straight laryngoscope blade : To pick up the epiglottis.
- Better in younger children with o Sloppfj epiglottis.
* Curved largngoscope blade is placed in the valleculo.
- Better in oider children who have a less iloppgj epiglottis.

Cole’s formula. :
Children > a years :
* £TTsize:
- For uncufSed tube : (Age/4) + 4.
~ For cufted tube : (Age/4) +35.
* €TT depth (Lip) : Age/a +ia.

Types of tube :
* uncuffed endotracheal 1ube.
¢ Cuffed endotracheal tube (Cufs ploced below cricoid).
* microcudSed endotrocheal tube.
-~ 10 microns thin.
- 10 em R O pressure.
- ¢lliptical paediotric airway seal with minimum pressure.
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12 - Basics of Paediatric Anaesthesia

Short tip

-~ Active space -----

Low Dead-space
edapier on sizes
3.0 - 4.5mm

Microcuss® tubs is designed for
ideal anatomical cuff placement

| m Short, cylindrical cuff placed near

the tracheal tube tip

— securing cuff placement in the traches,
not bn the pressure-senaitive larynx

Anatomically-based intubation depth
mark results in corract placement
and a cuff-frae subglottic zone*

Four pracision bands to facilitate and
eonfirm optimal tube placement

¥ tube is designed for pediatric ahrway

microcu$Sed intubation tube : Placement
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Paediatric Airway Management - 13

Preparation for endotracheal intubation ;

[

Need trained personnel,

moni’coring.

endotracheol tubes, laryngoscope blades : variety of sizes

Adjuncts (S’qjle‘c, oral airway, securing mechanism,

Suctioning equipment : Size of suction catheter is -0 Fr.

JR cireuit attached to universal gas outlet ak Slow greater than b L/min.
WV access.

medications/drugs.

Throod—pock.

Confirm placement :
LOOK ¢

[ ]

Colour of potient.
mist in €T tube.
gqual chest rige.

Listen

Remember that infonts con ea3i|5 transmit breath sounds to the stomoch.
There’s nothing better than wadching the €TT go through the cords.

Caprography : €TCO, trace (60LD standard).
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---- Active space - PAEDIATRIC RESPIRATORY SYSTEM

Physiologic considerations 00:01:48

&rowth of the lungs :

First trimester ¢
* Sweeks A lung bud appear — Spiits into le®t and right.
* 8 weeks : Organogenesis — Lunsbudsdwide ~» Over and over ogain —>
&ronch like pottern.

Second trimester
° Main airways are developed.
* fir sacs and blood vessels start to develop.
Third rimester (\ter a8 weeks) :
* Preparing lung for breothing : Basement
membrane becomes prosressivelg thinner —

Blood vessels start to form on the other side —
0, transfer into the blood vessels through the
membrane — Type a pneumocg’ces secrete
surfactont — Surfoctont coot — Reduces the
surfoce tension.

Newborm
* Fluid in their lungs —> First breath after birth —» Negodive pressure expands
the lung with air entering in it — Collapsed alveoli becomes the normal
alveoli — Blood vessels open due o hypoxic pulmonary constriction —»
Decreased pulmonary vascular pressure.
* 154 alveohi develop in the birth.

0 %0 b months :

* Sharp increase in the number of air sacs in their |unss.
3 yeors:

*  mini adult \ung develpos.

* Then increoses os per heigh’c.
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