Monitoring Parameters in Small Animal Nursing
Elizabeth Warren, RVT

Attitude (mentation) - normal: 
· BAR (bright, alert, responsive) 

· QAR (quiet, alert, responsive) 

· Terms: alert, depressed, altered (abnormal responsiveness), obtunded (dull), or comatose (unconscious). 

· Neurologic status - assessed by observing animal's level of consciousness or LOC. 

· Assess AVPU - Is the animal? (consciousness is decreased as you go down this list) 

· Alert (normal), 

· Responsive to Voice, 

· Responsive to Pain, 

· Or Unresponsive? 

Auscultation 

· Listen to heart sounds. Each beat should make a clear “lub dub” sound. 

· The pitch and intensity of sounds depends on stethoscope placement 

· Left parasternal rib space 2 - 4 = pulmonic valve, 

· Left mid thorax rib space 3 - 5 = aortic valve, 

· Left parasternal rib space 4 - 6 = mitral valve, 

· Right mid thorax rib space 3 - 5 = tricuspid valve 

· Abnormal heart sounds: 

· Murmurs = soft, swooshing sound of blood flowing backwards through a valve 

· Gallop Rhythm = extra sounds (three or four instead of two) 

· Simultaneous palpation of the pulses during auscultation highly recommended for comparison and to not miss irregular sounds/rhythms. 

· Heart sounds may be muffled by fluid in the chest. 

· Listen to lung sounds. Each breath should produce a gentle, breezy sound. 

· Abnormal 
· Absence of breath sounds may indicate pleural space disease or space-occupying lung lesions. 

· Loud breath sounds (other than panting) may indicate other lung disease. 

· Crackles (popping sounds) heard when fluid in the lungs 

· Wheezes occur with small airway diseases such as asthma. 

· Listen to gut sounds. Gut sounds should be heard every few seconds. 

· Decreased gut sounds may indicate ileus or gut stasis.

Blood pressure (mean arterial pressure or MAP) - normal = 80mmHg - 120mmHg 

· See Blood Pressure section of Notebook 

· Pulse character can be used to estimate blood pressure. This is not always accurate and does not substitute for proper blood pressure measurement. 

· Simultaneous palpation of the femoral pulse AND the dorsal metatarsal (dorsal pedal) pulse on the same hind leg. 

· If both pulses are easily palpated, the systolic blood pressure is likely at least 80 mm Hg. 

· If the femoral pulse is palpable, but the anterior metatarsal pulse is absent, the blood pressure is probably between 60 and 80 mm Hg. 

· If the femoral pulse is very weak or even absent, the blood pressure is likely below 60 mm Hg (critically low).

Capillary refill time (CRT) - normal: 1-2 seconds 

· Obtain by applying pressure (with index finger) to a non-pigmented mucus membrane (gums) 

· The time it takes for color to return to the blanched area is the CRT. 

· Normal is 1 to 2 seconds. 

· Prolonged CRT (> 2 seconds) may indicate shock, heart failure, etc. 

· A fast CRT (< 1 second) may be due to anxiety or pain, or may be a true abnormality related to early shock, hyperthermia, etc.

Central venous pressure (CVP) - normal = 0 to 10 cm H2O 

· See CVP evaluation technique in separate notebook section. 

· CVP can be estimated by visually assessing jugular vein distension. 

· Clip hair from neck, measure time it takes for the jugular veins to fill (distend) when they are “held off” by pressing the jugular furrow. 

· Measure the time it takes for the vein to relax (flatten) when the pressure is released. 

· Veins that do not distend normally suggest hypovolemia or vasodilation (low CVP). 

· Veins that distend but seem to take a long time to relax suggests volume overload or right heart failure (high CVP). 

Hydration status - normal = hydrated 

· See Physical Exam notebook section for description of how to measure dehydration. 

· When on IV fluid therapy = critical to monitor for signs of overhydration 

· Clinical signs include: restless, increased respiratory rate, cough, chemosis, swollen muzzle, pitting edema, or wet lung sounds. 

· If overhydration is suspected, fluid therapy should be stopped until the veterinarian assesses the patient. 

Ins and Outs - normal = amount in = amount out 

· Measure (estimation can be used) and record fluids IN (via fluid therapy, water in food (canned), and drinking water). 

· Frequent checks of fluid in the bag against the amount the patient should be receiving 

· Be sure fluids are going in at the appropriate rate-too much/little can be harmful, even deadly. 

· Use of infusion pumps minimizes this risk. 

· Time tape on fluid bags makes this task easier 

· Measure (estimation can be used) and record fluids OUT (via urination, vomitus, diarrhea, blood loss, etc). 

· Normal urine production is about 1-2 mL/kg/hour. 

· Weigh each patient daily 

· Adequacy of fluid/nutrition therapy can be assessed by weight loss or gain. 

· Measure food amount offered to each patient and estimate amount actually eaten. 

· If not eating enough to meet resting energy requirement (RER) and patient isn't NPO (nothing by mouth) = some kind of nutritional intervention (tempting, appetite stimulation, force feeding, oro- or nasogastric tube feeding, or feeding tube insertion) is recommended. 

· Evaluate the quantity and the quality of stools produced. 

Mucus membranes - normal = pink (light to salmon), moist 

· Gums are most often evaluated, but conjunctiva, vulva/prepuce, non-pigmented pads or nose can also be used. 

· Blue mms indicate cyanosis (hypoxemia) 

· Brick red gums can indicate early shock, sepsis, or fever. 

· Brown gums can indicate acetaminophen toxicity 

· Pale mms can indicate anemia or shock 

· Red spots or splotches on the gums can indicate a blood clotting disorder. 

· Yellow or icteric gums can indicate liver disease or red blood cell destruction 

· Gums should be moist, not sticky (tacky) or dry. 

· See Physical Exam section for more information. 

Nursing Care 

· Keep cages clean and dry. 

· Frequently monitor patients (especially recumbent animals) to ensure they are not sitting in wet or soiled bedding. 

· If the patient urinates or defecates on itself, give a quick clean up bath to avoid scald wounds and low patient morale (many animals get depressed when they cannot keep themselves clean). 

Pain and anxiety 

· A key requirement of healing is quiet, comfortable rest. 

· Provide comfortable, warm, and quiet cages 

· Provide a normal cycle of light and dark, wake and sleep 

· Talk to them gently and calmly and using their name 

· Handle gently and confidently 

· Provide opportunities to exercise (if allowed) 

· Providing familiar objects that smell like “home” 

· Encourage owner visitation. 

· Physical and behavioral signs of pain include: tachycardia, tachypnea, restlessness, vocalizing, hunched posture, tense muscles, reluctance to move, shaking, hiding, biting, inappetence. 

· Pain should be addressed any time it is anticipated or when patient is showing these or other signs of pain. 
Pulse - normal pulse rates = variable with size and age 

· Tachycardia 
· Canine >180bpm 
· Feline >220bpm 

· Bradycardia 

· Canine < 70bpm 

· Feline <145bpm 
· Evaluation 

· Palpate femoral artery and count the number of pulses in 10 seconds (multiply by 6) or in 15 seconds (multiply by 4) to calculate bpm (beats per minute). 

· Tachycardia should be evaluated with other parameters (increases can be caused by fear, pain, disease, etc.) 

· Bradycardia can indicate sedation, low body temperature, increased vagal tone, other disease, and impending cardiac arrest! 

· Pulse strength should also be evaluated 

· Normal, 
· Weak/thready (difficult to appreciate) - may indicate circulatory failure 

· Bounding (pulse “jumps out” to meet the fingertip before skin contact made) - may indicate early shock 

· Absent - may indicate circulatory failure 

· Pulse deficits = difference between heart rate and pulse rate 

· Irregular pulses = indicates a problem with the beating of the heart = arrhythmic 

· Beats aren't effectively pumping blood through the body. 

· Listen to the heart with a stethoscope while palpating pulse to pick up deficits. 

· Evaluate the regularity of the rhythm. 

· ECG is recommended to determine cause. 

Respiration - normal respiratory rates: Canine = 12-30; Feline = 20-30 

· Observe before you put your hands on the animal. 

· Stress and discomfort can cause increases in respiratory rate including panting in dogs. 

· Observe chest excursions for 15 seconds and multiply by 4 for the respiratory rate. 

· Clinical signs of respiratory distress change as disease progresses. 

· The first change will be a change in respiratory rate (below 12 and above 30 are abnormal). 

· Next will be a change in respiratory rhythm (normal is a regular rate with 1-2 second inhale, brief pause, then 1-2 second exhale) and character (depth). 

· Slow, shallow breathing may indicate alkalosis 

· Rapid, deep breathing may indicate acidosis. 

· Changes in respiratory rate/rhythm/character/sounds may also be associated with location of respiratory system disease. 

· Loud breathing = large airway disease (nasal passages, trachea, larynx/pharynx) 

· Inspiratory noise or difficulty = extra thoracic airway disease (esp. the larynx) 

· Expiratory noise or difficulty = intrathoracic tracheal disease 

· Rapid/shallow breathing = pleural space disease (fluid or air) 

· Difficulty breathing on both inspiration and expiration = lung disease. 

· Posturing is a very late sign of respiratory disease 

· Standing or sitting up with back arched, neck extended, and elbows out 

· Open-mouth breathing and cyanosis (blue mucous membranes) 

· Brain injury can result in bizarre breathing patterns such as 

· Cheyne-Stokes (alternating between hyperpnea and apnea) 

· Ataxic (completely irregular rate and depth) 

· Apneustic (pausing at full inspiration). 

Temperature - normal rectal temperature = 100.5o -102.5oF 

· Evaluation - 

· Glass or digital rectal thermometer (may not represent core body temperature if perfusion is poor) 

· Aural temperature taken with an aural thermometer (usually 1-2? lower than rectal temperature) 

· Hypothermia 

· May be due to environmental conditions or disease. 

· Heat support should be provided (monitor carefully) 

· Ideal = warm water circulating blankets, warmed towels/blankets, warm air blowers, warmed water bottles/rice bags/bubble wrap, and warmed IV fluids 

· Heated cage or infant incubator 

· Electric heating pads (low setting only) and heat lamps may be used, but very cautiously as the risk is great that the animal will be burned or overheated by these devices. 

· Cover heat source (heating pad, etc.) with a towel 

· Hyperthermia 
· May be due to environmental conditions or disease (fever). 

· Usually responds well to external cooling measures.

· Fever may not respond to external attempts to cool the body because the body's thermostat is reset to a higher temperature (conserving body heat and body attempts to raise temperature in the face of cooling devices). 

· Cooling methods: removing heat support (!), bathing in tepid water, giving room temperature IV fluids, and perhaps tepid-water enemas. 

· More aggressive methods of cooling are NOT recommended and may actually cause the animal to vasoconstrict peripherally and conserve core temperature. 

