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Previous seminar

 What is monitoring? - 5 steps

 Monitoring ≒ predicting

 Patient-related

 Non-patient-related

 Criteria: absolute vs. relative

 Treatments: cause vs. symptomatic

 Pulse rate (ECG, SpO2)

 Blood pressure

 End tidal carbon dioxide level

 Temperature

 Quiz
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Today seminar

1. Intubation
 Endotracheal tube

 Types

 Size determination

 Materials

 Intubation preparation

 Intubation

 Positioning

 Insertion

 Laryngoscopy

 After intubation

2. BOAS
 Morphological

changes

 BOAS

3. Noisy breathing
 Wheeze

 Rhonchi

 Stridor

 Stertor
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Endotracheal Tube Type 

1) Polyvinyl chloride ET tube

2) Armored type ET tube

3) Silicon type ET tube

Veterinary anesthesia and analgesia, 5th , William lumb, Wynn jones, 2015 https://mriquestions.com/et-tubes--airways.html
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Size determination

Body weight (kg) Tube ID (mm)

1 ~ 2.5 2.0 ~ 3.0

2.5 ~ 5 3.5 ~ 4.5

4 ~ 9 5 ~ 6

7 ~ 15 7 ~ 8

15 ~ 25 9 ~ 10

25 ~ 45 11 ~ 12

> 40 14 ~ 16
Veterinary Anesthesiology, College of Veterinary Medicine, Seoul National University
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Size determination

Ex)

Body weight: 5.4 kg 

Body weight (kg) Tube ID (mm)

1 ~ 2.5 2.0 ~ 3.0

2.5 ~ 5 3.5 ~ 4.5

4 ~ 9 5 ~ 6

7 ~ 15 7 ~ 8

15 ~ 25 9 ~ 10

25 ~ 45 11 ~ 12

> 40 14 ~ 16
Veterinary Anesthesiology, College of Veterinary Medicine, Seoul National University
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- Thoracic radiograph

- OD(outer diameter)

= tracheal diameter (on thoracic-radiograph) X 
0.9
0.8
0.7

ID (inner 
diameter)

OD (outer 
diameter)

Size determination
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Size determination

Ex)

Tracheal diameter: 7.6 mm

OD(outer diameter): 7.6x0.8 = 6.08 mm 

I.D Murphy (O.D) Armored (O.D)

3.0 4.1

3.5 4.8 5.3

4.0 5.4 6.0

4.5 6.1 6.7

5.0 6.7 7.3

5.5 7.3 8.0

6.0 8.0 8.6

6.5 8.7 9.1

7.0 9.3 9.7

7.5 10.0 10.2

8.0 10.7 10.8
Veterinary Anesthesiology, College of Veterinary Medicine, Seoul National University
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Materials

ET tube

Laryngoscope

Gauze

Syringe

Tie

Lubricant

Feeding tube

Cotton swab

Veterinary Anesthesiology, College of Veterinary Medicine, Seoul National University
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Insertion length

Pre-measure length of ET tube: up to thoracic inlet

Veterinary Anesthesiology, College of Veterinary Medicine, Seoul National University
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Intubation preparation

Huw RF Walters MB BChir et el., A modified tie techniques for securing endotracheal tubes, Respiratory care, 2018.

Modified cow hitch knot
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Positioning

1) Sternal or lateral recumbency

2) Open the mouth

 Hold top jaw

 Thumb and forefinger should be on either side of jaw; behind the canine teeth

 Grasp the tongue with a gauze

 Extent the tongue between the canine teeth

3) Straighten the head and neck

Veterinary Anesthesiology, College of Veterinary Medicine, Seoul National University
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Insertion

Open epiglottis

 Press base of tongue/epiglottis

Veterinary Anesthesiology, College of Veterinary Medicine, Seoul National University

Epiglottis

Soft-palate displacement

 Push the soft palate with ET tube

Press root of the tongue/epiglottis
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Laryngoscope

Macintosh type

 Press base of tongue

Miller type

 Press Epiglottis
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Larynx

Larynx of dog

• Guarding the entrance to the trachea

 Air passageway

 Vocalization

 Prevent inspiration of foreign materials

https://veteriankey.com/larynx/

A, Articulation of the thyroid and 
cricoid
Co, corniculate process
Cr, cricoid cartilage
Cu, cuneiform process 
E, epiglottis; M, muscular process
T, thyroid cartilage
Vo, vocal fold
Arrow, location of ventricle (saccule)

Vocal fold

Vestibular fold

Epiglottis
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Morphological changes
Swelling of 

vestibular fold
Swelling of 
vocal fold

Subglottic edema Soft palate 
elongation

Ventral view

Rostral

Caudal

Normal larynx

Laryngeal ventricle

Laryngeal saccule

Everted saccule

YS
스탬프



BOAS component
• Stenotic nares
• Elongated soft palate
• Everted laryngeal saccule
• Laryngeal collapse
• Tracheal hypoplasia
• Macroglossia

Brachycephalic obstructive airway syndrome



Brachycephalic obstructive airway syndrome

Vicious cycle in brachycephalic breeds
Narrowed airway in 

Brachycephalic breed Increased negative pressure Soft tissue inflamed,
Larynx and tracheal collapse

Vicious 
cycle



Brachycephalic obstructive airway syndrome



Confirming placement of ET tube

1) Cough reflex (not always present)

2) Air movement seen in ET tube during exhalation

3) EtCO2 present on capnograph

4) Lung sounds present on auscultation

5) Palpate neck

 Only one firm structure

Veterinary Anesthesiology, College of Veterinary Medicine, Seoul National University



After intubation

1) Connect breathing tube

2) Fix the ET tube to the patient by tie

3) Adjust oxygen flowmeter

4) Inflate cuff

5) Monitor capnography

6) Leaking test

7) Turn on vaporizer

8) Monitor vital signs

Veterinary Anesthesiology, College of Veterinary Medicine, Seoul National University
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After intubation

1) Connect breathing tube

2) Fix the ET tube to the patient by tie

3) Adjust oxygen flowmeter

4) Inflate cuff

5) Monitor capnography

6) Leaking test

7) Turn on vaporizer

8) Monitor vital signs
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Noisy breathing

Noisy Breathing
: Typically caused by a partial blockage or narrowing at some point in 
the airways (respiratory tract)

https://www.msdvetmanual.com/-
/media/manual/veterinary/images/ddd_dog_lungs_and
_airways.gif?thn=0&sc_lang=en

Mouth Nose Throat Larynx Trachea Lung

Crackle Wheeze Stridor StertorRhonchi



Wheeze
: Continuous, coarse, whistling sound produced in narrowed the 
respiratory airways during breathing.

 Usually on exhalation but may occur during inhalation or both.
 Long duration (>80 msec), high pitch (>1,000 Hz), sinusoidal
(musical) sound.

Asthma, bronchoconstriction

https://www.medcomic.com/medcomic/ad
ventitious-breath-sounds/

Wheeze



Rhonchi
: Low pitched, rattling lung sounds that often resemble 
snoring when obstruction or secretions in larger airways.

 Inspiration, expiration both
 Longer duration (>100 msec), low pitch

(<2-300 Hz), loud

Bronchitis

https://www.medcomic.com/medcomic/ad
ventitious-breath-sounds/

Rhonchi



Stridor
: An abnormal, high-pitched, musical breathing sound. It is 
caused by a blockage in the throat or voice box (larynx). 
It is most often heard when taking in a breath.

 Usually on inspiration
(Expiratory stridor: intrathoracic tracheal collapse)
 High pitch

Upper respiratory tract obstrtuction, foreign body
http://www.mountpleasant.com.sg/images/
maineducation/54/Screen-Shot-2014-06-
17-at-10.48.35-AM.jpg

Stridor



Stertor
: The noise that results from vibration of the pharyngeal 
tissues (nasopharynx, oropharynx, soft palate) due to 
significant upper respiratory obstruction (nasal/nasopharynx 
obstruction).

 Inspiration
 Low pitch, Loud

Elongated soft palate, nasal tumor, nasal foreign body https://www.pdsa.org.uk/media/8486/soft-
palate-small.jpg

Stertor



Localization

Respiratory pattern

Localization of affected airway tract

HELP



Auscultation
1. Respiratory pattern, respiratory rate
2. Upper airway auscultation (Nasopharynx – Principal bronchi)
3. Lung fields auscultation (Lt. & Rt., cranial, caudal)

https://i.pinimg.com/originals/25/6e/35/
256e35b3bde1c9cb302eb1ede19b236
9.jpg

Auscultation



Noisy breathing

Wheeze Stertor
Rhonchi

Stridor

Upper & Lower airway tract

Upper airway tract

Snoring

Crackle

Etc.

Lung
(discontinuous)
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