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Previous seminar

Respiration monitoring
[0 Carbon dioxide

O End-tidal carbon dioxide (EtCO,)

O Measurement of EtCO,

O Respiration monitoring during general anesthesia
O Voluntary respiration trigger

O Hypocapnia and hypercapnia

O Voluntary respiration vs. Artificial ventilation

Various situation
O Hypo/Hyperthermia

O Acute cardiovascular depressiony
O Unilateral intubation

O Tidal volume decreased

O BC and EDAC



Anesthetic compartments

O Anesthetic machine
O Anesthetic machine check
O Gas delivery system
O Vaporizer
O Oxygen flush valve
O Breathing circuit
O Breathing tube
O Reservoir bag
O Pop-off valve
O Canister

O Leaking test for rebreathing system

O Laryngoscope

O Miler vs. macintosh
O Endotracheal tube

O Size

O Inflating cuff

O Leaking test for cuff
O NPO
O Aspiration
0 Monitoring

O HR, BP, SpO,

O Gas sampling line



Anesthetic machine

* |nhalation anesthesia

- Anesthetic gases or vapors are inhaled in combination with oxygen

« Advantages of inhalation anesthesia
- Available in all animal species
- Simple concentration control

- Fast induction and recovery from anesthesia



Anesthetic machine check
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Gas delivery system

« Source of oxygen
— Oxygen tank, oxygen cylinder

- Regulator for oxygen
— Pressure gauge, Pressure reducing valve
— The information provided by these gauges is
vital for safe operation of anesthesia equipment.
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Gas delivery system

Flowmeter of oxygen

— Determine the fresh gas flow to the anesthetic circuit

— The gas normally flows into the bottom of the tube and out at the top

— Gas flow rates are normally expressed in mL/min or L/min with float
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Vaporizer

« Change liquid anesthetic into vapor and meter the amount of vapor leaving the vaporizer

« Temperature, flow, and pressure
« Approximately 2/3 full
« Wear mask & gloves when filling

Bypass channel _
-

; i* Yapor oontzining gas
Fresh gas Tiow (o comman gas outiet)
{trom flowmeters)

Vaporizing chamiber
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Oxygen flush valve

« Rapidly deliver large volumes of non-anesthetic-containing gas to the patient breathing circuit
In emergency situations

« Bypass the flowmeter and vaporizer

« Deliver gas at rates ranging between 35 and 75 L/min

Veterinary Anesthesiology, College of Veterinary Medicine, Seoul National University 5



Breathing circuit

Breathing tube

— Breathing tube size *Difference in dead space*
 Pediatric : ~12 kg

e Standard : >

Cylinder valve

Flow meter for oxygeZ
Cylinder pressure gauge :

— i
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Breathing circuit

« Reservoir bag (breathing or rebreathing bag)
— Provide a compliant reservoir of gas, monitoring breathing pattern
— Reservoir bag size : 5~10 times the patient’s normal tidal volume (8-20 mL/kg)
— Do not exceed 20 cmH,0

Adjustable pressure limiting or pop-off valve ——

— Corrugated tubing to

the scavenging system [ Re Se rvo i r b a g ]

Precision vaporizer @ Expiratory one-way valve

Carbon dioxide
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Common gas
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~—— Expiratory
breathing
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Breathing circuit

tozo

Pop-off valve (adjustable pressure-limiting valve, pressure relief valve)

— Safety valve allowing excess gas to escape from the patient circuit

Flow meter for oxygen
Cylinder valve i

Cylinder pressure gauge

Close: Full rebreathing

Semi-closed: Partial rebreathing

Open: Non-rebreathing

Adjustable pressure limiting or pop-off valve ——

Precision vaporizer

Oxygen flush 'F'
%D

Regulator for
oxygen cylinder ——

.— Oxygen cylinder

Basic anesthesia machine
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Breathing circuit

1 CO,+H,0=H,CO,
) H,CO, +2NaOH (KOH) — Na_CO, (K,CO,) + 2H,O + heat

« Canister ( 3 Na,CO, (K,CO,) +Ca(OH), - CaCO, + 2NaOH (KOH)
— The chemical absorbent for removing CO, from exhaled gases
— 70-80% full

— Signs that CO, granules must be changed
 Color change of 1/2 to 1/3 of the granules
« After 6-8 hours of use
« Every 14 days
« CO, level > 0 during peak inspiration as measured with a capnograph
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Breathing circuit

« Leaking test for rebreathing system

— O Close pop-off valve

— (@ Turn on flowmeter to 500 mL/min (0.5 L/min)

— (@ Occlude the patient end of the breathing circuit

— (@ Depress the O, flush button to pressurize the circuit to 30 cmH,0
— (® Observe the pressure gauge for loss of pressure
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Inspiratory
valve

Pressure
manometer

Patient end
(connector)

Reservoir bag




Laryngoscope

Miller Macintosh
Straight . Curved
Depress the epiglottis . Depress the vallecula
Invented in 1941 . Invented in 1943
(A) (B)




Laryngoscope

Miller Macintosh
Straight . Curved
Depress the epiglottis . Depress the vallecula
Invented in 1941 . Invented in 1943

Curved Blade Straight Blade




Endotracheal tube size

- Thoracic radiograph

- OD(outer diameter) = tracheal diameter (on thoracic-radiograph) X<

0.9
0.8
0.7

OD (outer
diameter)

) D (inner

diameter)



Endotracheal tube size




Endotracheal tube cuff

* Inflating cuff

* Prevent aspiration

« 15-25 mmHg; proper pressure
« A shapely but not crushable

« Leaking gas = prepare larger ET tube

Veterinary Anesthesiology, College of Veterinary Medicine, Seoul National University
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Leaking test

1) Connect breathing tube

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

4) Inflate cuff

5) Monitor capnogram

6) Leaking test

/) Turn on vaporizer

8) Monitor vital signs




NPO (nil per os)
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Aspiration reasons in anesthesia

« Vomiting € general anesthesia & nausea during recovery

« Gastroesophageal reflux €< general anesthesia & posture

Gastroesophageal reflux disease (GERD)
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closed
sphincter
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Measurement of blood pressure

MAP

Check the HR
- Check if the heart rate is the same with
another parameter

NIBP (Non-invasive blood pressure)

(o)




Pulse rate

FCG
Artifact

Asystole
- Too small QRS wave = abnormal heart axis, small dog or cat

Double counting
- Too tall P or T wave = abnormal heart axis, disease



Measurement of SpO,

1) Color

2) Dry

3) Thin tissue
4) Fur

5) Movement

6) Hypotension



Measurement of SpO,

Pulse Oximeter 1) Color

The medical device used fo measure the oxygen level of the blood and
the heart rate.

- 2) Dry
= 3) Thin tissue

Infrared Light | Red Light

Photodetectors Normal Reading

The sensors defect how much oxygen is 5) M OVG m e nt

in your blood based by the way Infrared
and red light passes through your finger.

6) Hypotension




Gas sampling line

« The product is intended for single use, but can be reused
« Tear - Replacement

« Water trap = Dry out or replacement
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Cylinder valve

Flow meter for oxygeZ

Cylinder pressure gauge

= > 12 kg
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Miller Macintosh

Straight . Curved
Depress the epiglottis . Depress the vallecula
Invented in 1941 . Invented in 1943

(A) (B)
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Miller Macintosh

Straight . Curved
Depress the epiglottis . Depress the vallecula
Invented in 1941 . Invented in 1943

Curved Blade Straight Blade




(B2 LASUA =H)X <

0.9
0.8
0.7

OD (outer
diameter)

) D (inner

diameter)



K|
S
<
)
O
-
-+
—
LL]




JX|7t S H0|L},

« 15-25 mmHg; =7t M At = 0|C},

=
« AZL| ZYO| &L} WESHK| B2 S=7t HEotCt.
. 91“2 751"*0| TEMOL 7tA 50

Veterinary Anesthesiology, College of Veterinary Medicine, Seoul National University

44



<Ol (ET tube cuff &)

5) ZLIE{O| A O|AtStEtAE =HOIBHTY
6) == =2l (20 cmH,0)




U i = 51 ¢ F ()
= x pl= : 5t O} 2| E=0]8

Al & %2t

5

A 612 | 1-2 4-6 | 6-12 sict gg E:l‘;f;ﬁll

hrs hrs hrs | hrs ZEA] Sot | Az
rat’s v >
<8F/ =12 o} p

258 hrs H/5/%

I




open

sphincter :""-_ | s ﬁ 1E1' g

closed
sphincter

Ay

X34




NIBP (Non-invasive blood pressure)
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Pulse Oximeter

The medical device used fo measure the oxygen level of the blood and
the heart rate.

Infrared Light | Red Light

Photodetectors Normal Reading

The sensors detect how much oxygen is
in your blood based by the way Infrared
and red light passes through your finger.
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