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Anesthesia monitoring 

The aim of this anesthesia monitoring teorhetical material is for veterinary assistant to be 

able to monitore vital signs and any other changes during anesthesia and fill the parameters 

in anesthesia record sheet.  

 

What is anesthesia monitoring ?  

Anesthesia is an absence of sensation that affects the whole body or an isolated part or region 

of the body and are used mainly in surgical procedures.  

Monitoring of anesthesia for surgical procedures  is a complex and multifaceted skill that 

requires both knowledge and practice.  In surgical procedures are used general anesthesia 

and it results as  unconsciousness and insensibility to feeling and pain induced by 

administration of anesthetic medications given in many combinations or as single drug. 

Anesthesia monitoring includes  filling the vital signs ( parameters) in anesthesia record and 

asiistant to able to to evaluate any changes and report to veterinary surgeon.  

 

Why it is necesary.  

The safety of your patient is dependent on your awareness and response to potential 

problems. Conditions that may lead to serious complications and must be recognized and 

corrected without delay. 

Vital signs and other monitoring parameters are recorded to the anesthesia record every 5 to 

10 minutes throughout  the procedure. Sometimes patient monitoring should be continuous. 

Veterinary assistant during surgery should be aware of subtle changes in parameters and 

prepared to address any issues immediately as they arise and tell veterinarian. 

 

 

Vital signs or parameters to be assesed during anesthesia. 

 

Anesthetic depth/patient status 

o Palpebral reflex and muscle tone,  

o Eye position and pupillary reflex 

activity 

o Heart and respiratory rates 

o Status of surgical procedure 

 

Equipment function 

o Anesthetic level, 

o Vaporizer and oxygen flowmeter 

settings 

Pressure relief (pop-off) valve  
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Respiratory signs  

o Airway capnography  (EtCO2) 

o Respiratory rate (RR), depth and 

character 

o Oxygen saturation (SpO2) 

Cardiovascular signs  

o Heart rate(HR- and rhythm  

o Pulse rate(PR), strength and beats 

per minute (PBM) 

o Mucous membrane color and 

capillary refill time (CRT) 

o Arterial blood pressure 

Body Temperature (T) 

 

There are many types of vital sign monitors but the signs and abreatives usualy is 

international 

 

During training will be used 2 types of monitoring equipment.  

1. Capnograph  
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2. Patient monitor  

 
Goals of patient monitoring  

 Always check multiple parameters  

 Never depend on instrumentation alone 

 Monitor patients frequently using your mind and skills 

 

Capnography 

Animal carbon dioxide (C02) monitors provide digital read out of end-tidal CO2 (EtCo2)  

only or with a waveform (capnograph). Capnographs are useful monitoring tools in 

mammals. The digital read out of ETCO2 can be in mm Hg (partial pressure of CO2 in 

exhaled gas) or as % in exhaled gas. Most of the commonly used devices use ‘infra red 

absorption of CO2 as principle of operation. This parameter can not be done without 

equipment.  

The end-tidal carbon dioxide (EtCo2) will not necessarily reflect arterial carbon dioxide 

levels.  

Mesurement or samples can be done by endotracheal intubation, from pet oxygen masks or 

collected from tubing placed in the nasal passage. The value represents the concentration in 

the alveoli which approximates arterial carbon dioxide tension (PaCO2).  

Ventilation is defined by PaCO2, with a normal range of 35 - 45 mm Hg; thus, ETCO2 

provides continuous, noninvasive quantitation of adequacy of ventilation. Values above 40 - 

45 mm Hg for ETCO2 indicate inadequate ventilation.  

Display of a normal capnogram requires cellular metabolism, blood circulation and alveolar 

ventilation.  Abnormalities detected in the capnograph may provide an early indication of 

developing cardiopulmonary problems. The measurement of C02 in the expired air directly 

indicates changes in the elimination of C02 from the lungs. Indirectly, it indicates changes in 

the production of C02 at the tissue level and in the delivery of C02 to the lungs by the 

circulatory system. Therefore, capnography constitutes an important non-invasive technique 
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that can monitor C02 production, pulmonary perfusion and alveolar ventilation as well as 

respiratory patterns.  

 

Respiratory rate 

Best way for respiratory rate result can be done by counting patients thoracic movements or 

rebrething bag ( reservoir bag) movement in anesthesia machine. Count for 15 seconds and 

multiply by four to get the total number of breaths per minute. Respiratory rate and character 

can also be evaluated via esophageal stethoscope. 

You should recognize any changes in respiration process.  

 Before you notice any changes in respiration parameters you should check regularly 

that the endotracheal tube has not kinked, slipped out or been placed too deeply. 

Listen for accumulation of moisture in the endotracheal tube. 

 

 Breathing should be smooth and regular, with thoracic and diaphragmatic 

components. Difficult or labored breathing may indicate the presence of an 

airway obstruction. 

 Normal respiratory sounds are almost inaudible. Harsh noises, whistles or 

squeaks may indicate narrow or obstructed airways or the presence of fluid in 

the airways. 

 Chest excursions should be assessed with both spontaneous respiration and 

assisted ventilation. 

 With increasing depth of anesthesia there is a decrease in both the rate and 

tidal volume (volume of air taken in with each breath).  

 When the animal hypoventilates, some alveoli may not adequately inflate. 

These alveoli partially collapse, leading to atelectasis. Periodic 'bagging' 

(every 5 minutes) throughout the procedure can prevent this. To bag a patient, 

partially close pop-off valve and gently squeeze the reservoir bag just enough 

to cause a slight rise in the chest. Be sure to re-open the pop-off valve to 

avoid the buildup of pressure in the anesthetic circuit. 

 An abnormally low respiratory rate (<8-10 bpm) is cause for concern and 

should be reported to a supervising veterinarian or technician immediately.  

 Apneic animals who are otherwise maintained at an appropriate anesthetic 

level may need to be manually ventilated throughout the procedure at a rate of 

8-12 bpm.  

 The veterinary assistant may occasionally note an increase in respiratory rate 

(tachypnea) and dept (hyperventilation). True hyperventilation and tachypnea 
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(as opposed to panting) are the body's response to increased carbon dioxide in 

the blood or metabolic acidosis.  

 Hyperventilation may indicate that the CO2 is not being adequately removed 

from the breathing circuit by the CO2 absorber. Hyperventilation is also seen 

as a response to mild surgical stimulus (e.g. when surgeon pulls on 

suspensory ligament during OVH). 

 An elevated respiratory rate may indicate a progression from moderate to 

light anesthesia and is often one of the first signs of arousal from anesthesia. 

 

Heart rate 

Heart rate is measured in beats per minute (bpm) and may be monitored by palpation of the 

chest wall, palpation of the pulse strength and regularity rate of the femoral or other 

peripheral arteries, auscultation by fonendoscope, or use of pulse oximeter. . Heartbeat 

should always be assessed in conjunction with pulse strength and quality. 

During anesthesia , the normal heart rhytm is normal sinus rythm or sinus arrithmia in dogs 

and cats.  

Bradycardia may indicate excessive anesthetic depth, a response to vagal stimulation or other 

causes. Heart rates less than 80 bpm in dogs and 100 bpm in cats should be reported to 

veterinarian for evaluation.  

Tachycardia may be a response to surgical stimulation and, in combination with other factors 

may indicate an inadequate anesthetic level. However, some response to surgical stimulation 

is normal. The presence of a beating heart does not necessarily mean that circulation is 

adequate.  

 

Oxygen saturation 

It can be done by pulse oximeter. The pulse oximeter measures both SpO2 and heart rate and 

is monitored continuously.  

The patient's oxygen saturation (SpO2) is the percentage of oxygen-saturated hemoglobin, 

and indicates how well the lungs are delivering oxygen to the blood. Normal SpO2 : 95-

100%.  

Reading of 90-95% indicates that the patient's hemoglobin is not fully saturated and a 

respiratory or cardiovascular problem may be present. The patient will not become hypoxic 

until the reading falls to 90% or less. It is hoped that the anesthetist will be able to correct the 

problem before this occurs. Without pulse oximetry, early hypoxia can be difficult to assess 

as cyanosis only becomes apparent if values fall below 85% saturation. 

As with any monitoring device, the pulse oximeter can sometimes fail or provide an 
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inaccurate reading. Anytime the reading changes significantly, evaluate the clinical status of 

your patient and replace the probe before assuming that the reading is accurate and do not 

assume that a low reading is a malfunction.  

How to handle pulse oximeter 

 Clean with alcohol 

 Store fully-extended (don’t wrap) 

 Reposition periodically 

 Use catheter-free extremity 

 Place close to heart level 

 Cover site with opaque material to minimize ambient light 

 Keep patient and extremity warm to minimize shivering 

 If slippage occurs on tongue, use one layer of gauze over tongue to place the sensor 

 

Mucous membranes color 

Mucous membranes color is monitored by observing the color of the oral mucous 

membranes non pigmentated area or conjungtiva. As alternative it can be done evaluating 

mucous membranes of vulva or prepuce.  

Pale mucous membranes indicate poor capillary perfusion or anemia resulting from any 

cause.  Purple or blue mucous membranes indicate cyanosis, a shortage of oxygen in the 

tissues. Cyanosis during anesthesia is usually the result of respiratory failure or upper airway 

obstruction and must be addressed immediately. 

 

Capillary refill time 

Capillary refill time is the rate of color return to a mucous membrane after the application of 

gentle pressure and reflects tissue perfusion. Pressure on the mucous membranes compressed 

the small capillaries and blocks blood flow to that area. When the pressure is released, the 

capillaries rapidly refill with blood and the color returns, provided the heart is able to 

generate sufficient blood pressure.  

A short CRT is not an infallible indication that circulation is adequate. A prolonged CRT (> 

2 sec) may indicate hypotension resulting from excessive anesthetic depth or circulatory 

shock. CRT is usually prolonged in patients in whom the systolic blood pressure is less than 

80 mm Hg. Animals suffering from this degree of hypotension will usually feel cold and 

have pale mucous membranes. Other factors that may cause prolonged CRT or poor 

perfusion include hypothermia, vasodilation and cardiac failure. 

 

Body Temperature 
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Body temperature is very important vital sign because anesthesia will typically lower the 

body temperature and can lead to hypothermia. which can result in prolonged recovery from 

anesthesia as well as other complications. Small puppies and kittens are especially 

vulnerable. 

Temperature mesulments can be done by placing termometer in the anus or special probes 

from monitoring equipment. Probe must be cleaned with alcohol after each patient.  

The greatest loss in body heat occurs within the first 2 minutes of anesthesia. Cold surfaces 

and excessive use of cold scrub solutions should be avoided. During surgery, warming pads 

should be placed under a towel between the patient and surgery table to help the animal 

conserve body heat. Animals in recovery can be placed on a covered heating pad and 

covered with a blanket until the body temperature is normalized. Care should always be 

taken with any supplemental heat source to avoid burns or hyperthermia. Heating pads 

should be set at the low setting. Warming devices and hot water bottles should be wrapped in 

a towel or other barrier. Body temperature should be monitored frequently and supplemental 

heat should be discontinued when the patient's temperature is more than 39C 

 

Arterial Blood Pressure  

Measurement of arterial blood pressure provides information regarding the adequacy of 

blood flow to the patient's tissue. Arterial blood pressure may be monitored using various 

methods such as a Doppler ultrasound probe coupled with a pressure cuff and 

sphygmomanometer or an automated oscillometric device.  

A blood pressure cuffs can be placed on base of the tale, metetersus and metacarpus. 

According to patient size there is also variable cuff size. Normal BP: 120/80 mm Hg (80-120 

mmHg systolic, 60-100 mmHg diastolic). Normal Mean Arterial Pressure between 70-90 

mmHg  

The most common cause of hypotension is excessive anesthetic depth. Other causes include 

hypovolemia due to intra-operative bleeding or pre-operative dehydration, hypothermia or 

hypoxia. 

 

Care after anesthesia 

 

 Newer leave patient alone on the operation table or in their cage it it is still 

unconscious. 

 In recovery, animals should be placed with the neck extended so the ET tube 

is not bent or kinked. 


