


Upper Airway Obstruction in Pediatrics
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Angioedema Croup (Laryngotracheobronchitis)
of the subglottic areas

Spasmodic Croup

Edema after endotracheal intubation

(Post intubation croup) Acute Infectious Laryngitis

(e.g., Bacterial tracheitis

hypoparathyroidism) o

Hypocalcemic tetany

Diphtheritic

Infectious mononucleosis croup

Trauma Measles croup

DIFFERENTIAL DIAGNOSIS of UAO

Tumors or malformations of the Iarynx/ Aspiration

of a foreign body

A croupy cough

may be an early sign of asthma. asthma

Intraluminal obstruction laryngeal papilloma, SGH,...
from masses ! chronic or recurrent symptoms

Vocal cord dysfunction

Extrinsic compression of  laryngeal web, vascular ring...

Others etiology of stridor

the airway 4 chronic or recurrent symptoms

Caustic burns Retropharyngeal and or Peritonsillar abscess
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Croup (Lagzngotracheobronchitis!

Frontal radiograph shows
straightening of the normally
convex subglottic airway with
narrowing “steeple sign”

Normal “shouldering” of the
subglottic airway for comparison
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Normal: larnyngeal ‘shoulders’; present

Steeple sign: loss of larnyngeal ‘shoulders’
from narrowing of subglottic trachea; indicative
of (but, not definitive for)
laryngotracheobronchitis (croup)




Croup. Anteroposterior soft tissue neck
radiograph in an infant. Long segment
narrowing of the subglottic airway is present
(arrow) with loss of the normal angle between
the vocal cords and the subglottic airway
(“steeple sign”).

5/4/2023

a. b.

Croup ina 4-year-old boy. (a) Frontal neck radiograph shows subglottic
narrowing with a loss of the normal convex shoulders at the transition to the
larynx, a finding termed the steeple sign (arrow). (b) Lateral neck radiograph
shows indistinctness and narrowing of the subglottic region (arrow) and
overdistention of the hypopharynx (*).

12
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Bacterial tracheitis
(membranous tracheitis)
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Lateral radiograph of the neck of a patient with bacterial
tracheitis, showing pseudomembrane detachment and narrowing in
the trachea.

Thick adherent membranous secretions.



Acute Epiglottitis
(Supraglottitis)
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bnormal position (tripod)
ysphagia..leads to drooling
ifficulty speaking (muffled/soft)

pprehension
ncreased temperature (HIGH)

APID onset

asal flaring

sing accessory muscles
etractions (chest)
tridor (inspiratory)

nlarged epiglottis
(enlarged on X-ray or visible)
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Epiglottitis. Lateral soft tissue examination of
the neck during flexion in a child demonstrates

an enlarged and swollen epiglottis (”thumb Acute epiglottitis with views of the cherry
sign”). e, Epiglottis; h, hyoid; m, mandible; v, red epiglottis on direct laryngoscopy.
uvula.

(Courtesy of Dr. Alan Schlesinger, Texas

Children's Hospital, Houston.)
22



Anatomy of the Mouth and Throat
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Appearance toxic and unwell wel looking
viral prodrome, slower
Onset abrupt onset S
Fever high fever (>38.5°C) moderate fever
Stridor usually moderate-severe usually mild-moderate
Cough minimal or absent barking, seal-like quality
Speech '|unable to speak hoarse voice
Secretions unab S10 swallow, drooling able to swallow
of saliva

5/4/2023
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Differentiation of Principal Infective

Causes of Upper Airway Obstruction

Viral Retropharyngeal
Laryngotracheobronchitis  Epiglottitis Bacterial Tracheitis Diphtheria Abscess
Principal Parainfluenza 1-3 Haemophilus Staphylococcus aureus, Corynebacterium Mixed flora, including
organisms Adenovirus respiratory influenzae, Moraxella catarrhalis, diphtheria S. aureus,
syncytial virus Streptococcus H. influenzae Streptococcus, H.
influenzae,
anaerobes
Age range 6 months—4 years (peak, 2-7 years 6 months—8 years All ages <6 years
1-2 years)
Incidence Common Rare Rare Rare if vaccinated Uncommon
Onset Insidious usually follows Rapid Slow, with sudden Insidious Gradual
upper respiratory tract deterioration
infection
Site Below the vocal cords Supraglottis Trachea Tonsils, pharynx, Retropharyngeal space
larynx, nose, skin
Clinical Low-grade fever High fever High fever Fever Fever
manifestations MNontoxic barking (seallike) Severe sore throat Toxic, brassy cough Toxic stridor Sore throat

Endoscopic
findings

Intubation
Therapy

cough
Stridor hoarseness
Restlessness

Deep red mucosa
Subglottic edema

Occasional
Corticosteroids
Nebulized epinephrine

Minimal nonbarking
cough
Toxic stridor
Drooling
Dysphagia
Muffled voice
Tripod position
Cherry-red or pale
and edematous
epiglottis
Edematous
aryepiglottic
folds

Usual

Intubation (1-3
days)

IV antibiotics

Stridor
Hoarse voice
Neck pain
Choking

Deep red mucosa

Ulcerations

Copious, thick tracheal
secretions

Subglottic edema, with
normal epiglottis and
arytenoids

Usual

Intubation (3-7 days)

IV antibiotics

Tracheal suction

Sore throat

Fetor oris

Cervical
lymphadenopathy

Bull neck

Gray, adherent
membrane on the
pharynx

Occasional
Diphtheria antitoxin
IV antibiotics
Immunization during
convalescence

Neck pain and stiffness
(especially on
extension)

Dysphagia

Stridor (less common)

Drooling

Retropharyngeal bulge

N/A

Unusual
IV antibiotics + surgery




Common Causes of Acute Upper Airway Obstruction

5/4/2023

DIAGNOSIS|
INFECTIOUS
Croup

(parainfluenza and
other viruses)

Epiglottitis

(Streptococcus
prneumonias,
Haemophilus influenza;
respiratory viruses)

Bacterial tracheitis

(Staphylococcus aureus,

Moraxella catarrhalis)

Retropharyngeal
abscess

(S. aureus, Group A
strep., oral anaerobes)

Peritonsillar abscess

(Group A strep., oral
anaerobes)

NONINFECTIOUS

Angicedema

Spasmadic croup

Foreign body

AGE

& mo-3yr

2-6yr

Any age

<byr

=8 yr

Any age

& mo-b yr

& mo-5yr

HISTORY

Fever, URI

High fever, rapid
onset, no cough,
unable to swallow

High fever, rapid
onset, no URI
symptoms

Fever, insidious
onset, sore throat,
no URIcough

Fever, sudden
waorsening, sore
throat, trismus

Mo fever, sudden
onset, urticarial,
facial swelling, £
allergen exposure

Sudden onset, no
fever/URI, recurrent
often nocturnal

Sudden onset,
cough and choke

EXAM

Montoxic, stridor, barky
cough, hoarse

Toxic, agitated, tripod
sitting, drooling, stridor

Toxic, anxious, £ stridor, +

cough

Moderately toxic,
drooling, arched neck,
inflamed pharynx

Moderately toxic, "hot
potato” voice, drooling,

asymmetric tonsil swelling

Montoxic (unless
anaphylaxis), + stridor,
hoarse, facial edema

Montoxic, + stridor,
hoarse, barky cough

Montoxic, anxious, stridor,

aphonic, brassy cough

IMAGING AND
LABS

Steeple sign

Thumb sign
Leukocytosis

Ragged tracheal
border

Leukocytosis

Thickened
retropharyngeal space

Leukocytosis

Imaging not needed
Leukocytosis

Steeple sign

Often normal

Radiopagque object
may be seen

TREATMENT

Aerosclized epinephrine,

systemic steroids, cool
mist

Intubation, antibiotics

Intubation, antibiotics

Antibiotics, surgical
drainage

Antibiotics, surgical
drainage

Aerosolized or

intradermal epinephrine,

systemic steroids,
antihistamines

Aerosclized epinephrine,

antihistamines, antacids,
systemic steroids

Rigid bronchoscopy

27



Differentiating Supraglottic From Subglottic Causes of
Acute Airway Obstruction

FEATURE SUPRAGLOTTIC OBSTRUCTION SUBGLOTTIC OBSTRUCTION

Common clinical syndromes Epiglottitis, peritonsillar and retropharyngeal abscess Croup, angioedema, foreign body, bacterial
Stridor Quiet Loud

Voice Muffled Hoarse

Dysphagia Yes No

Tripod or arching posture Yes No

Barking cough No Yes

Toxic Yes No, unless tracheitis

Trismus Some No

Drooling Yes No|



Failure

e If these procedures fail to relieve the obstruction, and the patient is
in danger of asphyxiation, then a surgical airway is indicated



http://www.mdconsult.com/das/pdxmd/body/121962603-3/?type=med&eid=9-u1.0-_1_mt_1017192#645809

Cricothyrotomy

Creation of an airway through the cricothyroid membrane can be
achieved using a cannula (needle cricothyrotomy) or by open
surgical cricothyrotomy.

The latter is preferable if the equipment and expertise is available.

In younger children, a needle cricothyrotomy may be the only
emergency airway management alternative


javascript:void(null);

Needle cricothyrotomy

Needle cricothyrotomy involves inserting an intravenous cannula
through the cricothyroid membrane into the trachea.

It is only suitable to maintain oxygenation for 10-20min as carbon
dioxide builds up and elimination is a problem because the patient
is not ventilating



Percutaneous Transtracheal Ventilation
(needle cricothyrotomy or translaryngeal ventilation)
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CO m pl icatiO n S of needle cricothyrotomy

Asphyxia

Aspiration

Esophageal perforation

Hemorrhage

Posterior tracheal wall perforation
Subcutaneous or mediastinal emphysema
Inadequate ventilation: hypoxia and death
Infection



Laryngomalacia



Appearances of laryngomalacia at
microlaryngobronchoscopy.

(A) Typical omega-shaped epiglottis.

(B) Posterior view of collapsing
laryngeal inlet.

(C) Shortened aryepiglottic folds.

(D) prominent arytenoid cartilages.




A large vallecular cyst seen on fiberoptic nasoendoscopy.
It was subsequently excised at microlaryngobronchoscopy.




Congenital saccular cyst of aryepiglottic fold.



(A and B) Case of tracheal hemangioma prepropranolol and
postpropranolol therapy (pictures 2 weeks apart).



Laryngeal web seen at microlaryngobronchoscopy
before (A) and after (B) treatment.



Two examples of sublottic cysts secondary to intubation.




Airway endoscopy abnormalities

(A) Lower trachea appearance under general anesthesia, showing severe airway malacia.
(B) Appearance of subglottic stenosis immediately below the vocal fold.

(C) Midtracheal stenosis due to previous intubation.

(D) “Pinpoint” severe tracheal stenosis.
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