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Previous seminar

O What is monitoring? - 5 steps

O Monitoring = predicting
O Patient-related
O Non-patient-related

O Criteria: absolute vs. relative

O Treatments: cause vs. symptomatic
O Pulse rate (ECG, SpO,)
O Blood pressure
O End tidal carbon dioxide level
O Temperature

O Quiz



1. Intubation
O Endotracheal tube

O Types

O Size determination
O Materials
O Intubation preparation
O Intubation

O Positioning

O Insertion

O Laryngoscopy

O After intubation

2. BOAS
O Morphological

changes
O BOAS

3. Noisy breathing
O Wheeze

O Rhonchi
O Stridor
O Stertor



Endotracheal Tube Type

1) Polyvinyl chloride ET tube

2) Armored type ET tube

3) Silicon type ET tube

Veterinary anesthesia and analgesia, 5, William lumb, Wynn jones, 2015

Characteristics of common endotracheal tubes

Radiopague marker ine Machinz end {Froximal end)

Stainless steel
wire reinforcement Spring-loaded
pilot balloon valve

https://mriguestions.com/et-tubes--airways.html



Size determination

QET Tube Size (mm)QO

3 - Murphy Armored
' (0.D) @ (O.D)
3.0 4.1
3.0 4.8 .0
4.0 5.4 6.0
4.5 6.1 6.7
5.0 6.7 1.5
0.0 Ta 8.0
6.0 8.0 8.6
6.5 8.7 9.1
7.0 9.3 9.7
1.0 10.0 10.2
8.0 10.7 10.8
8.5 110
9.0 12.0
9.5 12.7
10.0 12.3

Body weight (kg)

1~25
25~ 5
4~ 9
7~15
15 ~ 25
25 ~ 45
> 40

Tube ID (mm)
2.0~30
35 ~45

5~6

/~8

9~10
11 ~12

14 ~ 160



Size determination

Ex) Body weight (kg) Tube ID (mm)
- 1~25 20~ 30
Body weight: 5.4 kg e R
4~ 9 5~6
/~15 7 ~ 8
15~ 25 0~ 10
25 ~ 45 11 ~12

> 40 14~ 16



Size determination

- Thoracic radiograph
- OD(outer diameter)

= tracheal diameter (on thoracic-radiograph) X

OD (outer
diameter)

ID (inner
diameter)

0.9
0.8
0.7



Size determination

m Murphy (0.D) Armored (0.D)

=X) 3.0 4

Tracheal diameter: 7.6 mm =5 he 5.3
40 54 6.0

OD(outer diameter): 7.6x0.8 = 6.08 mm 4.5 6.1 6.7
5.0 6.7 7.3
55 7.3 8.0
6.0 8.0 8.6
6.5 8.7 9.
7.0 9.3 9.7
75 10.0 10.2

8.0 10.7 10.8



& ET tube

Laryngoscope

Gauze
Syringe
Tie
Lubricant

_dFeeding tube

Cotton swab




Insertion length

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




Intubation preparation

Modified cow hitch knot




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




Insertion

Open epiglottis Soft-palate displacement

> Press base of tongue/epiglottis 3 Push the soft palate with ET tube

| \

» Press root of the tongue/epiglottis



Laryngoscope

Macintosh type Miller type
> Press base of tongue ~ Press Epiglottis
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Larynx of dog

 Guarding the entrance to the trachea

v Air passageway

v Vocalization

v Prevent inspiration of foreign materials

https://veteriankev.com/larvnx/

Vocal fold

Vestibular fold

Epiglottis

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)




Morphological changes

Normal larynx Swelling of Swelling of { & Rostral &
vocal fold - vestibular fold '3 an

Soft palate
elongation

Laryngeal ventrlcle H

3

Ventral view
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Brachycephalic obstructive airway syndrome

BOAS component

* Stenotic nares

» Elongated soft palate

« Everted laryngeal saccule
» Laryngeal collapse

* Tracheal hypoplasia

* Macroglossia

TABLE 10.2
Lesion Sites for Brachycephalic Obstructive Airway Syndrome
Primary Secondary
* Stenotic nostrils * Thickenad soft palate
* FElongated and thickened soft palate * PMasopharyngeal collapse
* Pasal turbinate hypertrophy and malposition *  Tonsillar eversion and hypertrophy
* PMasopharyngeal restriction * Laryngeal collapse
* Macroglossia * Bronchial collapse
* Tracheal hypoplasia *  Gastrointestinal reflux with oesophagitis

* Laryngeal hypoplasia * Hiatal hernia

Anatomical lesions of BOAS

Skull malformation
Aberrant and

hypertrophic turbinate /
Nasal septal deviation

Stenotic nasal vestibules

Stenotic nares ﬁ( .

W

\ R
Macroglossia=——

L)
Elongatedand ‘
thickened soft —
palate

Laryngomalacia /
hypoplastic larynx /
laryngeal collapse

Hypoplastic trachea

Copyright 2020 © Cambridge BOAS Research Group




Brachycephalic obstructive airway syndrome

vet¥leary o ccc IHINE Table 1. Incidence of Brachycephalic Airway Syndrome Components
Compendium Stenotic Elongated Everted Laryngeal
' Sludy Mares Soft Palate Saccules® Collapse®
» . . Poncet ef al™ 84.9% (62/73) 95.9% (70/73) hd.8% (40/73) 69.9% (51/73)
Canine Brachycephalic Airway Syndrome:
P th h " I D. " d Poncet et alf 85.2% (52/61) 100% (61/61) 54.1% (33761) 63.9% (39/61)
atnop ySIO ogyf IagnOSIS' an Torezand Hunt® | 425% (31/73) | 86.3%(63/73) | 589% (4373) | 531% (34/64)
Nonsurglcal Managem ent Riecks et al" 58.1% (36/62) | B7.1% (54/62) | 58.1%(36/62) | 8.1% (5/62)
Michelle Trapples, VHD Sitage | laryngeal collapss
Kenneth W. Mmr;,DVM, DACVS E5tages || and |l laryngeal collapse

Vicious cycle in brachycephalic breeds

rachycephalic bres Softtissue inflamec
Brachycephalic breed md INncreased negative pressure L4

Larynx and tracheal collapse




Brachycephalic obstructive airway syndrome

: ACVP 3 w\gﬁ‘:azgn B o jl'a;:llel 4, R:sp!ra;‘ury Lﬁsn::gs Identified During Autopsy
Veterinary Pathology B A PO arimpact Factor 2.427 in Perianesthetic Mortality Cases.
VETERINARY PATHOLOGISTS O LV Joumnal Indexing & Metrics »
Mo. of Mo. of
Perianesthetic Mortality in Domestic Animals: A Retrospective Study of Postmortem Species Cases Diagnosis Cases
Lesions and Review of Autopsy Procedures Dog IS  Aspiration pneumonia 5
J. DeLay Brachycephalic syndrome 3]
First Published July 1. 2016 | Research Article | Find in PubMed | | () Gheskfor updates Tracheal collapse syndrome 3
https://doi.org/10.1177/0300985816655853 Pneumothorax 2
Laryngospasm |
Severe acute pulmonary hemorrhage I
Table . Autopsy Lesions in Perianesthetic Mortality Cases at a Veterinary Diagnostic Laboratory.” Pneumothorax s
Interstitial pneumonia 3
Lesions of Preexisting Disg Upper respiratory tract obstruction |
Totl . o Sigrificant Surgical | (laryngeal mucous plug)
Species Autopsies %) Lesions Complication Totl Cardiac | Fespiratory mic  Meoplasa [ME Gl Pulmonary vascular smooth muscle 2 (1 each)
Dog 105 (1.6)° 45 (43) 5 (5) 55(52) 26 (25) 15 {14} T 5 7 I hyperplasia and vaswlzr.fntuersnuai
Cat %0 (7.9) 31 (34) 4 [4) S5(61) 2932 TT 19 9 D g 0 smooth muscle hyperplasia
Harse 9 (0.4) 0 o g 4 2 3 o 0 0 Bronchointerstitial pneumonia |
Rkt 9 [18) g 0 4 0 3 5 0 0 0 Parasitic pneumonia, Aelurostrongylus |
Ferres 4 (6.5) o | 3 | o i | 6 0 abstrusus _
Guinea pig 1{35) ] 0 I i 0 ] I B 0 Aspiration pneumonia |
Chinchilla 1 (4.2) a 0 [ a o ! o 0 0 Embolic pneumonia |
Fat 1(34) i} o I I v} W] o 0 a Acute pulmenary edema |
Tartaise 1 {50) [ 0 0 0 o 0 0 0 0 Severe laryngeal edema I
Taeal 221 {1.3) gl 1] 130 &° 17 17 i 7 1 Horse 2 Upper respiratory tract obstruction (from |
pharyngeal lymphoid hyperplasia)
IS, cantral nerecayd pyptem; Gl gitreintastinal Aspiratiun pneumunia |
Data are presenced a3 m or n (X) Rabhit 3 Laryngotracheitis 1
Towl resvker of autopies of perarestheckc momality caset [and percermage relative oo cocal number of amopsiet in the same dime perid, 2007-1015) Llsnar resiiiatony mact shemucton 2
“Thrie dogs had signifszant besions in mubiple dssase capepores. PP P! Y




Confirming placement of ET tube

1) Cough reflex (not always present)

2) Air movement seen in ET tube during exhalation
3) EtCO, present on capnograph

4) Lung sounds present on auscultation

5) Palpate neck

- Only one firm structure €T 22150

ET Fi

37 1 15




After intubation

1) Connect breathing tube

2) Fix the ET tube to the patient by tie

3) Adjust oxygen flowmeter

<Check List>

4) Inflate cuff

After intubation Before transfer to OR

| @ Connect breathing tube @ Disconnect ECG, SpO,

1 @ Inflate cuff @ Remove fluid bag from infusion pump

® Leaking test ® Turn off vaporizer
@ Turn on vaporizer @ Bag the patient
® Oxygen flow ® Disconnect breathing tube

6 Lea klng teSt ® SpO: ® Turn off oxygen flow

@ Eye lubricant @ Maintain proper patient positioning during
Vital signs (HR, RR, EtCO,, Sp0O,) transportation

)
)
)
)
5) Monitor capnography
)
/) Turn on vaporizer
)

8) Monitor vital signs



After intubation

1) Connect breathing tube
2) Fix the ET tube to the patient by tie
3) Adjust oxygen flowmeter

4) Inflate cuff

6) Leaking test

)
)
)
)
5) Monitor capnography
)
/) Turn on vaporizer
)

8) Monitor vital signs
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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

6) Leaking test

)
)
)
)
5) Monitor capnography
)
/) Turn on vaporizer
)

8) Monitor vital signs




Noisy Breathing

. Typically caused by a partial blockage or narrovvmg at some pointin
the airways (respiratory tract) - B,

Bronchiole



L Respsery piysistony
Wheezes, crackles and rhonchi:
simplifying description of lung sounds
increases the agreement on their

Wheeze Ldﬁg‘;sff“"; counds from video
: Continuous, coarse, whistling sound produced in narrowed the e e
respiratory airways during breathing. @Ej@
WHEEZES
. - _ G
- Usually on exhalation but may occur during inhalation or both. @

- Long duration (>80 msec), high pitch (>1,000 Hz), sinusoidal
(musical) sound.

Asthma, bronchoconstriction

' ASTHMA, COPD, AND
OTHER CAUSES OF AIRWAYT OBRSTRUCTION



—

Wheezes, crackles and rhoncha:
simplifying description of lung sounds
. increases the agreement on their
R h O n C h I classification: a study of 12 physicians’
classification of lung sounds from video

recordings

. Low pitched, rattling lung sounds that often resemble —

Kostes Prfis Haumm‘TrcERSmuU:hrqum

snoring when obstruction or secretions in larger airways.

- Inspiration, expiration both
- Longer duration (>100 msec), low pitch
(<2-300 Hz), loud

Bronchitis s B —

IN THE LARGE AIRWATS



Review

n .
Assessment and causes of stridor
r I O r Andreas Pfleger, Ernst Eber”
Division of Paediatric Pulmonolo;

and Allergology, Department of Paediatrics and Adolescent Medicine, Medical University of Graz. Austria

. An abnormal, high-pitched, musical breathing sound. It is
caused by a blockage in the throat or voice box (larynx).
't 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



CLINICAL SIGNIFICANCE OF PULMONARY

Ste rto r FUNCTION TESTS

. . . Upper Airway Obstruction®
. The noise that results from vibration of the pharyngeal O
tissues (nasopharynx, oropharynx, soft palate) due to Hosbivisos Overlona’

significant upper respiratory obstruction (nasal/nasopharynx
obstruction).

Air flow

- Inspiration
- Low pitch, Loud

Elongated soft palate, nasal tumor, nasal foreign body



Localization

Emergency Respiratory Assessment

WoORLD SMALL ANIMAL VETERINARY AsSOCIATION WoORLD CONGRESS PROCEEDINGS, 2001
Dez Hughes
United States

Respiratory pattern

Localization of affected airway tract

Heart and Lung Sounds: Good Auscultation

BRITISH SMaALL ANIMAL VETERINARY CoONGRESS 2008
Mike K. Holgate, BveiMed, CertVC, MRCWVS

Mika |

A

ata Cardiako

lsagar, Slok

gy Rafamrals Lid
a-on-Trant

Figure 2. Lung sound classification after the American Thoracic Society.

Produced in

Cause

Example

Characteristics
pitch/amplitude

Continuous sounds (inspiratory/expiratory)

Wheeze Narrowed airways WAirway Asthma, High/variable
ecretions, |pronchoconstriction
invay flutter
Rhonchi Large airway with |[Large airway Bronchitis L ow/variable
rapid air secretions
movement
Stridor |Upper airway Turbulence/ Upper respiratory High/variable
nspiratory obstruction ftract (URT) paralysis,
foreign body
Masal/nasopharyn JAirway MNasal foreign body, [Mariablefvariabl
Stertor arrowing/  |hasal tumour
bstruction r
Discontinuous sounds (inspiratory only)—were 'rales’
CracklesRe-opening small [Fibrosis, Asthma High/low
fine) invays ower airway MWestie lung
disease
CracklesRe-opening larger [Obstruction, Bronchitis Low/high
coarse) airways invay
Fecretions




Auscultation

Auscultation

1. Respiratory pattern, respiratory rate

2. Upper airway auscultation (Nasopharynx - Principal bronchi)
3. Lung fields auscultation (Lt. & Rt., cranial, caudal)

Breath sounds

Small Animal
Internal Medicine

Abnormal - discontinous
INE CRACKLES  TRITTRLIRETINITIITED - High pitched
Popping quality

Abnormal - discontinous
OARSE CRACKLES BIRRRRRNRNDN  Lowpitched
Louder & Longer

INSPIRATION  EXPIRATION




- Noisy breathing
- Wheeze

Upper & Lower airway tract [

Rhonchi

r Stertor

| ‘ [ snoring ]

Stridor
[ Upper airway tract

Etc.

- Crackle

Lung
(discontinuous)
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