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Why do we (have to) learn math?

1. Math isawesome.
2. Protectthe patient.
560 Medical errors (Walliset al., 2019)
#1Drug errors
*Wrong Dose (58%)
#2 Failures of communication
Outcomes
15% resultedin patient harm
«temporary patient harm (82%)
* permanent morbidity or death (8%)
3. Self care. -
4. Protect the license.
5. Protectthe practice. Cornell University Veterinary Specialists




Learning Objectives

1. Algebrafoundations 5. FHuid rates

2. Patientvitals AAHA guidelines
Rates per minute Maintenance
Averages Anesthesia
Temperature Overload

3. Abbreviations and 6. Nutrition Math

conversions 7. Anesthesia Math

4. Dosages Tidal volume
Basic R Reservar bag size
CRIs
Solutions Oxygenflow rates
Dilutions
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Algebra foundations: Rounding

* Roundattheend

« If under 1 ml, round to 001

« If greater than1 ml, roundto0.1 (or according to delivery confines)

* Look only to closest digit to the right of the number to be rounded

Example:
0.0949 - 0.09
0.055 - 0.06
0.095 > 0.1
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H . H The fear of fractionsiscd led
Algebra foundations: Fractions

1. Another wayto write division.
* Two of sixdonuts have chocolate frosting

*2/6 oré 4T line means “divide bv"”

03333 “z:;‘“'""
33.33% (3333 outof100) 33{.\ AN
*33.33% out o e
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Any number converts to a fraction

*Byplacing it overa 1

Y

3/23/2025

Cornell University Veterinary Specialists

Algebra foundations: Simplifying fractions

A way to easily compare fractions

*Two of six donuts have chocolate frosting

6
*Factors of2: 1,2
*Factors of6:1,2,3,6
z 22
6 6/2

2 1
*Therefore: = ==
6 3
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Algebra foundations: Multiplying fractions

1. Multiply the numerators
2. Multiply the denominators

3. Simplify

Exz;,_ 1 _ 25 x 44 x 1

171 7s0 T x 1 x 50
110

= Ty 4 T his |ine means “divide by”

=22
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Algebra foundations: Dividing fractions

Use reciprocals to divide fractions (multiply by the reciprocal)

'Reciprocalofé is =
*Tracey + Kelly both want chocolate donuts. What % of the donuts does each LVTget?

o 2 chocolate donuts
6total donuts

® -

) 2 _1
Reuprocalofl- =5

+2LVTs

= - Cornell University Veterinary Specialists

2 1
-Therdore,ﬁ-x 5T 5T
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Algebra foundations: Exponents

* A number multiplied by itself a designated number of times
.24

¢ Base=2

« Exponent = 4= Factor

*2x2x2x2=16

e @ ®D @€
2x2=4 4x2=8 8x2=16 ! !

o8 @ @B
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Algebra foundations: Order of Operations

Add Subtract

Parentheses  Exponents

() a2 + o =

Image coureesy of Mathnasiun. com Cornell University Veterinary Specialists




Algebra Foundations: Linear Equations

* Using x to substitute an unknown number youwant tosolve for.
« Treat bothsides of the equation equally = no changein value
* Example: 4x =10
* Isolate the unknown
. Example:-

A+x-4-[0-4

[x=6

. Example:_

20x _ 100
20 20
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Algebra Foundations: Ratios + Proportions

Wi

=)-; or A:B=X:Y or The ratio of A to Bis equal to the ratio of Xto Y

aln

=X or 1:4 = x:100
100

* Shortcut! Cross multiply i—}q:—oé 100 (1)=4 (x)
* Isolate x

4

»

©100=4x > 2=

=1

*25=x
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Heart + Respiratory Rate

« Count beats/breaths for 15 seconds
* Multiply by 4
* Example: 30 beatsx 4
=120 bpm
* Helpful hints:
1.Beats x2,x2
Example: 30 x 2= 60, 60x 2 =120
2. Practice with online metronome

180

3/23/2025
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Blood Pressure

* At least 3NIBP from the patient
+ Record the average of3 in mediaal record

the sum of the numbers in the set

+ Averageofaset of numbers = p T A e R

« Example: An LVT obser ve st he following NIBP readings:

128 130 131

=5 (96), = (95), -(104)

@ Awera ge of systolic pressure:

Bruce 12:00 pm NIBP £(98

128 +130 + 134 _ 392
——=5—m
Avera ge of diastolic pre ssure: m 23—0- 83
Average of MAP: w: Zg—5= 98 Cornell University Veterinary Specialists
(<)
BOWING POINT
Temperature I I —
Zla|  orwaes
F= (Cekius x 1.8) +32 3 :
F = (Ceksius x?—)+32 <.
> Zla
C=(F-32)+18 I
Example: 9F E w | FreezncponT
C=(90-32)~ 1.8 o [roe - e
C=32 (low) : ] e
Example: Bair hugger

43¢ (high)

F=(43x1.8)432

Cornell University Veterinary Specialists

F=1004


https://g.co/kgs/zx9eTnw
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Common Abbreviations

Route: Location: Frequency:
* PO =peros = bymouth * 0D -righteye * Qor q= ewery
*5Q(5C) = subautaneous * 0S-let eye + Horh=hour
« IM= intramuscular * OU-botheyes + Dord=day

. * AD-rightear * s.i.d.= once daily (Q 24 hours)
« IV =intravenous .\ AS_ ot car it e daty (@ 120

* 10= intraosseous All—bathears * tid. = three times daily (Q 8h)
+ q.id.= four times daily (Q 6h)

+ q.0d.= ewery other day

* ID =intrad ermal

* IP= intraperitone al
(into the abdominal cavity ) * PRN or prn =as needed

+ STAT = immedately

Cornell University Veterinary Specialists

Common Conversions

16 oz=11b.

Patients <10 kgs (22 Ib.) weighed on small scale

* pounds (decimal point) fraction of ounces
* Multiply fraction by 16
*7.9=7pounds 14 0z

221b. =1kg
5kg 221b _
= TR = 11 bb.
201b 1k
2 |g =91k Cornell University Veterinary Specialists




Common Conversions

1fluidoz=30 ml 1teaspoon=5ml

Dilute Rescue Concentrate at a1:64 ratio

(2 ounces of concentrate per 1 gallon of water)

3/23/2025
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Conversions of metric units

X10  x10  x10 X 1000 X 1000

[t oot o N | v Ad
1ki= Paw= | 1- PaL- 1=
Volume - T N P T Y T T Rt Y
1g= 1mg=

kg =il 1000 mg 1000 meg
km Meter (m) mm

+10 <10 +10 +10000 Cornell University Veterinary Specialists

Conversions of metric units

@ *1000mL=1L
. 1ooomL

1L

1L .
@ ak.a 1000 (reciprocal)
« If the fluidrate is 250 mL/hr, how marny hours will a 1L bag of 0.9% NaCl last?
1L 1000mL  1hr _
TX 1L Y momL

@ o AL lo00ml  Lhr
1 1k 250 Wk

1x1000x1hr _ 1000hr _ 4hr
¢ ———=——=—-=4hours

1x1x250 250 1 Cornell University Veterinary Specialists
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Basic Dose

+ Dose= amountof drug atone specific time

+ Dosage = amount, numbe ;, andfrequency of drug over a specifiedduration
| weight x §9%8
‘concentration

* 5 mg/kg/dose of Trazod one (100 mg/tab let) fora 40 kg patient. How many tabletsperdose?

L iokg GG e
1 kg/dose ” T00M G

L AOkw  Sww  ltable 40xSxilabler 200 tablet 2tablets
T iesedose | 100msm  1x100dose | 100 dose  1dose

+ 0.3mg /kg/d ose of methadone (10mg/ml) fora 24 kg patient. How many mlperdose?
L2ikg 03mg o amL _
T kg/dose  1omg
Zikp OSme  imL__24x03ximi_ 72mi__072me
Sedose * Tomg= . 1x10dase | 10 dose  1dose

Cornell University Veterinary Specialists

Constant Rate Infusions

* What is the CRIrate (ml/hr) fora 20 kg dog prescribed 3 mcg/kg/hr of Fentanyl (50 mcg/ml)?

L 20kg 3meg iml
T " kg/hr 50mcg

. Zokgthgx 1ml
1 kg/hr ~ 50 meg

L20x3x1ml _60ml _12ml
- hr

1xhrx50  50hr

Cornell University Veterinary Specialists




) 550 mL & NOCOR T
Solutions 5% DEXTROSE
Iniect
* 5% dextrose = 50 mg/ml 4 , USP

* Percentage = per 100 =x/100
* If nounitsdefined, assumed to be g/ml

* 5%=005g/ml

@ . 0.06g 1000 mg _50mg
T X T g Im

 Shortcut % to mg/ml

* Multiply by 10

* Movedecimal 1placetoright

* 2% lidocaine solution =20 mg/ml
* Shortcut mg/ml to %

* Divide by 10

3/23/2025

* Move decimal 1placetoleft -
« 9 mg/ml = 0.9% NaCl solution Cornell University Veterinary Specialists

Dilutions

* Decreasing the concentration of a solution witha diluent

* Concentration andvolume of solution 1 = concentration and volume of solution2
scvi=ve

. before after adding solvent
* Common Dilutions
* Acepromazine Dilution
* Potassium Chloride Y=oy, igher sulums
* Metoclopramide Towwrro
* Dopamine

(Theisli kerice, 2(25)

Cornell University Veterinary Specialists

Dilutions: Acepromazine

Calcuate the volume (ml) of 10mg/ml Acepromazine needed to create 10ml of a
1mg/ml diluted Acepromazine solution. [

W o l0mg _ _1mg _1oml
Cl—m'— V1=? CZ—W V2—1—

L iml 10mg Vl_lmg 10ml  1ml
Tomg X Tml *V1=Tml * T *10mg_ =

-

g o Llmgx10mixlemk 10ml _
V= Taxix10mg -~ 10 —1m

Cornell University Veterinary Specialists
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Dilutions: KCI

* Commondose : 20-40 mEq/L -
* Using a 2mEg/mlKCLsolution, find the volume(ml) of KCLthat needs to be ey
added to allbag offluids to create a final solution of 20 mEq/L. ;
. c1= AmEa vi=?
ml
- =A V2=1L=1000ml
. 2mEq _ 20mEq _1000mL
T XV xS
@ . iml 2mEq _20mEq 1L 1ml
TmEq X mi XV = "= X T mEq

_20mEgx1Lx1imL_ 20x1x1ml _20ml

vi= Tlxlx2zmEg  1xlx2 2

Cornell University Veterinary Specialists
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Daily maintenance fluid rate

Daily maintenance fluid rate
Healthy Dogs/Cats 40-60ml/kg/day
* may underestimate small/large pt
* 2-6ml/kg/hr (dogs)
¢ 2-3ml/kg/hr (cats)
* Most commnon 2-3 ml/kg/hr (both)

Allometric Formula
* Healthy Dogs: 132x kg®7° ml/day
* Healthy Cats: 80x kg®7° ml/day

Sick patients
e (2- 50k§) - 30x kg +70 ml/day
* 70x kg®75 mi/day

Cornell University Veterinary Specialists
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Dehydration rates
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MM mild tacky tacky signifi ant

CRT - delayed moderate - signifiant

Skin tert mild moderate signifi ant

Eyes mild sunken sunlen

Pulse weal/rapid weak

Other mild tachycardia tachyardi shock typo i
possible life threatering

Dehydration % assumedtobe L/kg
Correct slowly over 12-24 hours.
A3.5kg cat is 5% dehydrated. Find the dehydration fluid rate (ml/hr) over 24 hours.

35 kgx 005 = 0.115 L xlOﬂOm.L

_ 175mL _7.3mL
1L _175"11924):75 T

Cornell University Veterinary Specialists

Replacement rates

* Quantify ongoing losses over a period.
* 1gram of weight lossequals 1 mL of fluid lost. (1kg =1 L)
« Deliver over 2-3 hoursof loss (AAHA, 2024).
« Total fluid rate =maintenance +dehydration +ongoing losses

Calcuate afluidratefor a 5 kg pt with 5% dehydrationand 15 ml/3 hours calculated loss.

15mL <3 _5mL
Replacement rate: ek

. Skg 2ml 10mL
. .29, =
Maintenance rate: X 7

* Dehydrationrate: 5 kgx 0.08 = oL, 1000mb 400mL_ 55 ml/hr
2 1L 12 hr

. SmL 10mL 33mL 48 mL
. camb lomb 33mb_48mlb
Total fluid rate o o ™ o

Cornell University Veterinary Specialists
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Boluses

What will your fluid rate per hour be when...

1.Your doctor orders a 200ml NaCl IVbolus 2 your doctor arders 10mi/kg NaCl M bolus

over 15 minutes. over 10 minutes fora 25 kg dog.
) 25kg 1oml _250ml
200 ml 60 min ==X =

1 kg/iomin  10min

15min” 1hour

_250ml _ 60 min

_ 200 x 60 ml " T0min” Thour
15 hr
=1500ml/hr
=800ml/hr

Cornell University Veterinary Specialists

Table L Knoun e stoges and eceresponde fackars sed
1o eshmate daly enengy needs for dogs.

Nutrition Math

RER = Resting Energy Requireme nt (kcal/day) Intact adult A8 xRER
+ Caloric energy requirement for essential body functions
* RER=70xkg®7®

Neutered 20t “i6aRER

Insctive/obese prone. 244 RER

. . Weight oss <40 xRER for ideal weght
MER = Maintenan ce energy requirement (kcal /d ay)

« Caloric energy requirement for in dividual — 2Bl
Vet
« Lifestage, BCS, activity, etc. N

) Actve workngdogs | <20503RER
* RER x Life Stage Factor

Whatis the MER for a 15kg puppy (with a Life Stage Factorof 3)? Pupoy 0-4 monire o

+ 70 x15°75 = 533.5x 3 =1600 keal/day Pueprdmomin st -30:RER

Ifthe owner is feeding the puppy three time sdaily, how many cups of )

food (350 kaal /cup) should th ey give ateach fee ding? Table 1: McCumin’s 2G21)

. 1600 keal _1cup 1da

X Xy
day 350 kcal ™ 3 servings.

1600 kemix Lcupx 1day 1600 cups .
. S2REUBE 4 5 cups perserving

Ty x 350 keatx 3 servings 1050 serving

Cornell University Veterinary Specialists
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Anesthesia Math

Meanwhile, inside the box, Schrodinger's .
cat plans its revenge. * Tidal volume

* Reservar bagsize
* Oxygenflow rates

3/23/2025
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Anesthesia math

* Tidal volume = theamount of air inhaled or exhaled with eachbreath
+ 02 consumption ratex kg
* Typical consumption rateis 10-20 ml/kg/min

* Using anoxggen nsumptionra e of 15ml/kg/min, calculate the tidal volume
for a35 kgdog

* 35x15=525ml
+ Reservoir bag size
+ Tidal volume x5 + 1000
+ 510 xtidal vol is typical to give e nough buffer to keepbag inflated
+ For the patie ntabove: 525 ml x5 + 1000= 2.6 L-> 3 Lbag
« Oxygen flow rates

+ Only for rebre athing systems (non-reb reathing systems and longer tubes (CT)
require higher 02 rate )

« Tidal volumex 3 (offsetsthedead space) = 1000

« For the patientabove: 525 mlx 3 + 1000= 16 L/min Cornell University Veterinary Specialists

H
I M A You can do math!
(and honestly, you must.)
VET TECH

¥

WHAT'S YOUR

SUPERPOWER

carriescherer@sunywcc.e du
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