












































 
    

      

       

      

     
   

 

                
           

  

  

       

   
       

      
   

    
    

   
                     

 

       
  

              

        

            
           

 
 

       

       

        

        
      

        

  
  
   
  
  
  
  
  

            

         

                      

      
      

       

         



















































































































































































































































































































































































































































































Invoice
Date

8/2/2023

Invoice #

17128

Bill To

University of Wisconsin-Madison
Accounts Payable
21 N. Park  Suite 5301
Madison, WI 53715-1218

Ship To

RIDGLAN FARMS, INC.

Ridglan Farms, Inc.
P.O. Box 318
Mt. Horeb, WI 53572

P.O. Number Terms

Net 30

Rep

PB

Ship

7/26/2023

Via

Trucking

F.O.B. Project

Phone #

608-437-8670

E-mail

ridglan@mhtc.net

Total

Item Code DescriptionQuantity Price Each Amount

01 M Beagle3 1,000.00 3,000.00
04 Trucking 100.00 100.00

$3,100.00





(V006080).
Animal Transfers Coordinator will process your request at their next availability, within 3
business days. If approved, at that time, transportation service will be contacted, if requested.
Please contact facility staff to obtain purple transfer tags and place on cage(s) as soon as
possible.
If you have an urgent request, please contact your RARC Facility Veterinarian.
If you have any questions regarding the animal or protocol transfers process, please contact
the RARC Transfers Coordinator at transfers@ahw.wisc.edu.
If you have questions or issues using the online submission system, please contact IT at
help@brms.wisc.edu























RE: dogs - no specific breed or age, just a weight range of 8-15kg. I wasn’t sure
how to indicate the location or housing, if this was meant for the dog delivery
from the supplier, or for delivery to vetmed. There is nothing specific to our
study, so whatever is easiest for you and your staff at 
Let me know if other details are needed.

On Dec 6, 2021, at 12:16 PM,  < wisc.edu>
wrote:
Sounds great! can you please fill out the attached procurement form and
then I can set up the order.

School of Veterinary Medicine
Animal Resource Center

/

From:  < wisc.edu> 
Sent: Monday, December 6, 2021 12:14 PM
To:  < wisc.edu>
Subject: Re: Research dogs
Great- thanks 
Let’s plan for 6 dogs to be delivered to  on Tues 1/18/22,
then we could have them brought over to the vet school 1st thing on
Wed/Thurs/Fri. Let me know if this sounds OK.
The funding will be split between two grants, both under 
name. One is being transferred at the moment. Once they are sorted I
can send these details to you.
Cheers,

On Dec 6, 2021, at 7:03 AM, 
< wisc.edu> wrote:

The dog per diem is 14.75/per dog/per day. Attached is the
latest per diems list, it also can be found on the Vet med
website under SVM only section.

School of Veterinary Medicine
Animal Resource Center
608.263.7892/

From:  < wisc.edu> 
Sent: Friday, December 3, 2021 12:49 PM
To:  < wisc.edu>
Subject: Re: Research dogs
Very helpful- thanks!
What is the per diem dog charge at  for some







for dog purchase/transport?
Also, I learned yesterday that
the Covance live dog donation
program may be back online
again? Do you have any
information on this topic? Of
course to limit the number of
dogs sacrificed, as well as
budget, that would be our
preference.
Thanks so much,













Research Animal Resources and Compliance (RARC)
Office of the Vice Chancellor for Research and Graduate Education
University of Wisconsin, Madison

cell

rarc.wisc.edu
she/her/hers



Date: March 30, 2026

Invoice #: 900

  

  

To: Delivery

 

 

 

Qty Unit Price Line Total

2.00 875.00$                           1,750.00$                       

 100.00                             100.00                            

   

Subtotal 1,850.00$                       

Sales Tax

Total 1,850.00$                       

 

Thank you for your business!

 

Males/Females

Deivery charge

Description

Quote/Packing
Ridglan Farms, Inc. 
P.O. Box 318    Mt. Horeb, WI 53572

UW-Madiosn  
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study including an explanation of how your work will advance

knowledge, improve human or animal health, or benefit society. At the

end of your response, briefly and in nonscientific language describe

how you plan to interpret the collected data to meet the goals of the

study.

The FreeStyle Libre is a glucose (blood sugar) monitoring system created for humans to
easily measure and monitor glucose levels in diabetic patients. This monitor is very easy
to use and quickly gives a glucose reading when the included scanner or a cellphone
(using a downloadable app) is passed over it. The FreeStyle Libre has been validated for
use in dogs with diabetes and is often used by veterinarians in the hospital and by pet
owners to monitor their dog's glucose levels at home. The sensor is placed on an area of
skin where the fur has been clipped and a tiny flexible needle continuously measures the
glucose found in the spaces between skin cells. This system may be a helpful tool for
glucose monitoring during anesthesia since it is simple to use and does not hurt the
dog. The overall goal of this study is to find out if the Freestyle Libre is an accurate
way to monitor glucose in dogs during anesthesia.

Before a diabetic dog goes under anesthesia, it does not get any food for about 12
hours and a lower dose of insulin is then given that morning. This can result in
unpredictable blood glucose levels under anesthesia. Additionally, non-diabetic dogs less
than 8-12 weeks of age and dogs weighing less than 3 kg may not be able to control
their own blood glucose levels making them prone to hypoglycemia (low blood sugar),
and this can lead to death in severe cases. Dogs that are at risk of low or high blood
glucose should be monitored every 30-60 minutes during anesthesia and this typically
requires taking blood directly from a vein multiple times, placing an invasive catheter in
an artery, or pricking the skin in areas like the ear, lip, or foot pads to obtain glucose
measurements, all of which can be uncomfortable to the dog or put it at risk for
infection. The FreeStyle Libre is a newer method for monitoring glucose that gives a
reading every 60 seconds via a disposable round sensor with a small needle placed
under the skin and a handheld reader that displays the value. It is becoming more
common for a diabetic dog to present for anesthesia with a FreeStyle Libre already in
place, and placement of one before anesthesia for those at risk of large glucose
changes would be minimally invasive and non-painful. Less blood sampling would also be
needed during anesthesia and continuous glucose monitoring by the veterinary care
team and pet owner can be continued for up to 2 weeks after placement.

To test whether the FreeStyle Libre is accurate in dogs during anesthesia, the glucose
readings from the sensor will be compared to a handheld glucose monitor (AlphaTRAK 2)
and to laboratory measured blood samples. Additionally, changes in blood pressure
during anesthesia will be looked at to see if they change glucose levels and the
accuracy of the FreeStyle Libre. If the glucose values from the FreeStyle Libre during
anesthesia meet the accuracy criteria of the International Organization for
Standardization, then the use of this tool for glucose monitoring in dogs and other
species during anesthesia should be further studied in a clinical setting.

2. Justify Use of Animals

* Explain why you must use live vertebrate animals instead of

nonanimal alternatives such as computer simulation or in vitro

systems.
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This study is intended to determine the accuracy of the FreeStyle Libre glucose
monitoring system during general anesthesia prior to its use for clinical studies. Since
this monitor measures interstitial glucose values, and interstitial glucose can be
affected by many variables in a live animal such as hydration status, diet, pancreatic
function, fasting, stress, autonomic responses, etcetera, the use of a computer
simulation or in vitro system would not provide a realistic representation of the data
collected. Additionally, anesthesia has multiple effects on the central and autonomic
nervous systems which are variable from one individual to the next and difficult to
mimic in a simulation.

 

Experimental Narrative

1. Experimental Narrative Summary
If you are unsure if your study-specific husbandry practices are different from the
standards provided by the vivarium staff, consult with a RARC research animal
veterinarian, WNPRC veterinarian, or the supervisor of the animal facility.

* In language that scientific colleagues outside your discipline would

understand, provide a global, chronological summary of your

experiments that focuses on the experience of the animals from initial

assignment to final disposition. Briefly outline all proposed surgeries,

non-surgical procedures, and other manipulations. Do Not Include:

breeding schemes, blood draws, housing arrangements, complete

surgical descriptions, euthanasia methods, drug doses, drug routes, or

other standard practices.

Dogs will undergo a physical examination and routine clinical pathology results (complete
blood count, serum biochemistry) to determine health status. They will then undergo a
minimum 72 hour acclimation period before starting the study. Each dog will be fasted
for approximately 12 hours prior to anesthesia. Each dog will receive three treatments
administered in a randomized, crossover study design with a minimum 7-day washout
period between each treatment, for a total study duration of no more than 35 days. 

For each treatment, dogs will have a new FreeStyle Libre sensor applied the evening
before anesthesia to account for the manufacturer recommended 12-hour acclimation
period. The sensor will be placed on a 5 x 5-inch clipped area on the side of the neck
after aseptic preparation and a light bandage applied around the neck to protect it from
accidental removal overnight. The side placement will be randomized (left or right neck)
for each new sensor.

On the day of treatment, each dog will receive butorphanol for sedation followed by
placement of an intravenous (IV) catheter in a cephalic vein after 20 minutes using
aseptic technique. Propofol will be administered to effect to facilitate endotracheal
intubation. General anesthesia will be maintained using isoflurane delivered in 100%
oxygen via the endotracheal tube. Mechanical ventilation will be used to maintain
respiratory parameters within normal limits.

Dogs will be positioned in lateral recumbency with the sensor facing upwards. A second
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body part or system. Physically hazardous chemicals include flammables,

combustibles, oxidizers, strong reactives, and compressed gas. Note that

the use of chemical hazards must be addressed in the Laboratory Chemical

Hygiene Plan (CHP). Read additional information through the help icon

above or contact the Chemical Safety Department at 265-5000 or

chemsafety@fpm.wisc.edu.

1. Chemical Hygiene Plan
To ensure accurate and timely safety precautions for you and your lab staff, and to
meet the Occupational Safety and Health Administration (OSHA) Laboratory Standard,
every laboratory must have a Laboratory Chemical Hygiene Plan (CHP). If your
laboratory does not have a CHP, contact the Chemical Safety Office to request the
template form (265-5000 or chemsafety@fpm.wisc.edu). the Chemical Safety Office
staff are also available to review existing CHP for completeness and accuracy.

You may attach your current Chemical Hygiene Plan (CHP) here for

reference. The ACUC will not review the CHP.

There are no items to display

2. Chemical Details

* The table below lists chemical hazards that have been added.

View

Regimen/Substance Sedation and general anesthesia for data collection  

Drugs and
Compounds

Butorphanol 
Propofol 
Isoflurane 
Norepinephrine 
 

Containment
Preparation

Fume hood, Other - The anesthesia vaporizer will be filled
in a well ventilated area or 
under a chemical fume hood if possible. Required PPE to
include gloves, 
lab coat, and safety glasses.  

Species Domestic dog  

Agents Reproductive Hazard/Teratogen  

Containment
Animals

No special containment needed  

PPE needed Exam gloves - Nitrile, Lab coat or Disposable gown,
Safety glasses / Goggles  

Waste No special precautions needed for waste/dirty bedding  
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Carcasses Pick up by EH&S for incineration  

Chemical Risk Although there is no specific data regarding the health
risks of isoflurane in humans, halogenated anesthetics in
general have been associated with reproductive
problems. 
When using isoflurane, staff will be notified of the
potential hazards and safety signage will be posted by
anesthetic machines for staff to reference proper
isoflurane handling and use.  

Chemical SDS Yes  

3. Chemical Safety Signage

Upload any chemical safety signage associated with this protocol. 

There are no items to display
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Species: Domestic dog

Justify Species Choice

1. Species or Group Choice Justification

* Explain why you chose this species or target group.

Dogs are the most common species seen in small animal clinical veterinary medicine
and likely to undergo procedures requiring general anesthesia. The accuracy of the
flash glucose monitoring system to be used in this study has been determined in
awake dogs and thus justifies the exploration of its accuracy in anesthetized dogs.

 

Number of Animals

1. Maximum 3-year Total

* What is the maximum number of this species that you will use

during your protocol's three-year period?

Include control and replacement, breeding colony, preweaned, and

euthanized animals.

6

2. Animal Number Justification

* Provide a justification for the maximum number of animals

requested.

For renewals, provide an updated justification for the animals you

require for the next three years.

This will be a crossover study so each dog will receive each of the 3 treatments in a
random order with a minimum 7-day washout period between each treatment.

To detect a 15 mg/dL difference in glucose concentration between the FreeStyle
Libre and the reference method with a power of 0.8 and a level of significance of 5%, a
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a single bolus dose. 
 

Monitoring
Plan

Dogs will be monitored with a pulse oximeter (SpO2 %),
electrocardiogram (ECG), capnometer (ETCO2), esophageal
thermometer, and direct arterial blood pressure (IBP) connected
to a multiparameter monitor. Heart rate, respiratory rate, SpO2,
systolic (SAP), mean (MAP) and diastolic (DAP) arterial blood
pressures, ETCO2, ET iso %, and oxygen flow rate will be
recorded every 5 minutes, while temperature, will be recorded
every 15 minutes. Dogs will be mechanically ventilated to
maintain an ETCO2 between 35 and 45 mmHg. Heat support will
be provided using a forced air warmer to maintain esophageal
temperature between 99.0-101.5 F.  

Euthanasia Substance
If a substance is used to euthanize this species, it should be entered here.

Include CO2.

1. Euthanasia Substance Details

* Provide details on each euthanasia substance you will use.

View

Name Pentobarbital euthanasia  

Drugs or
Compounds

Propofol (10 mg/mL) 
Pentobarbital sodium (260-392mg/ml) 
 

Euthanasia
Procedure
Description

Animal will first be sedated/induced under anesthesia with a
calculated dose of propofol via IV injection (4 mg/kg) followed by
euthanasia with a calculated dose of pentobarbital sodium via IV
injection (≥120mg/kg for the first 4.5kg of body weight ≥60mg/kg
per 4.5kg of body weight thereafter). 

If animal is already under general anesthesia, animal will be
euthanized with a calculated dose of pentobarbital sodium via IV
injection (≥120mg/kg for the first 4.5kg of body weight ≥60mg/kg
per 4.5kg of body weight thereafter). 
 

All Other Substances
For each substance or regimen, click "Add" to answer questions about its
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administration.

Describe the materials delivered to animals via injection, infusion,

inhalation, implantation, ingestion in food or water, nonstandard diets, and

by other means. Include administration of radionuclides via injection or in

food.

Do not include substances used for clinical relief of pain or

distress (anesthesia/analgesia) or for euthanasia of this species. See help

for additional guidance.

1. Other Substances Details

* Provide details on all other substances you will use.

Name Anesthesia and instrumentation support  

Drugs or Compounds Fluids such as LRS, normosol, NaCl 0.9%, other 
Eye lubricant 
Tissue adhesive 
Medical adhesive removal spray 
Providone-iodine 7.5% surgical scrub 
Isopropyl alcohol 70% 
Glycopyrrolate 0.2 mg/mL (anticholinergic) 
Lidocaine 20 mg/mL (Class 1b antiarrhythmic) 
 

Category No Value Entered  

Dosing Details Fluids will be administered IV at a total rate of 5
mL/kg/hr. 
Eyes will be lubricated after induction. 
Tissue adhesive will be applied in small amounts along
the edge of the glucose sensor to ensure appropriate
adhesion to the skin and minimize accidental removal. 
An IVC will be placed, and iv fluids may be administered
at rates of 5 mL/kg/hr for maintenance, or bolused at 5
mL/kg over 5-10 min. 
Providone-iodine 7.5% surgical scrub will be applied to
skin as part of aseptic preparation for IV and arterial
catheter placement. 
Isopropyl alcohol will be applied to a cotton ball which
will be used to wipe the dog's skin prior to glucose
sensor placement and as part of aseptic preparation for
IV and arterial catheter placement. 
Glycopyrrolate 0.01 mg/kg administered IV if
bradycardia present (HR <60 bpm). 
Lidocaine 2 mg/kg administered IV in the presence of
ventricular arrhythmias (ventricular tachycardia, multi-
focal ventricular premature contractions, accelerated
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1. Blood Collection Details

* The table below lists regimens of blood collection that have been

added.

View

Name Baseline and treatment data collection  

Collect Site Lateral saphenous veins, lip mucosa  

Blood Collection
Process

1 mL of whole blood will be collected from a lateral
saphenous vein. A 22 gauge needle attached to a 3 mL
syringe will be used to puncture the vein while applying
slight traction to the syringe plunger. Confirmation of
correct placement will be by visualizing blood entering
the syringe. After the sample is collected, pressure will
be applied to the area for up to 30 seconds. 
Immediately after, a new 22 gauge needle will be used
to superficially puncture an area on the lip mucosa,
allowing for a small bleb of blood to form to be used for
a point-of-care glucometer reading. Pressure may be
applied to the area if it continues to bleed.  

Blood Collection
Monitoring

After pressure is released from the area of blood
collection, check for any hemorrhage from the site or
hematoma formation.  

Max. Single Draw
Vol. (ml)

1 mL + 0.3 uL  

Max. Single Draw
Vol. (percent)

0.08%  

# Samples 6 x 3 treatments = 18 total over course of study  

Interval 5 minutes  

Blood Terminal? No  

Painful/Distressful? No  

Analgesic/Anesthetic
Regimen

Sedation and general anesthesia for data collection  

Name CBC & Chemistry  

Collect Site jugular veins, lateral saphenous veins  

Blood Collection
Process

The dog will be manually restrained by one person while
a second performs the blood draw. For a jugular sample,
the dog will be sitting or laying in sternal recumbency
and its head will be tilted upwards slightly. One of the
jugular veins will be held off at the thoracic inlet. A 22
gauge needle attached to a 6 mL syringe will be used to
puncture the jugular vein while applying slight traction
to the syringe plunger. Confirmation of correct
placement will be by visualizing blood entering the
syringe. Once 3-4 mL is collected, the needle will be
removed and pressure applied to the area for a minimum
of 60 seconds. 
For a lateral saphenous sample, the dog will be manually
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View

restrained in lateral recumbency and the vein held off
on the up pelvic limb by the restrainer. A 22 gauge
needle attached to a 6 mL syringe will be used to
puncture the jugular vein while applying slight traction
to the syringe plunger. Confirmation of correct
placement will be by visualizing blood entering the
syringe. Once 3-4 mL is collected, the needle will be
removed and pressure applied to the area for a minimum
of 60 seconds.  

Blood Collection
Monitoring

After pressure is released from the area of blood
collection, check for any hemorrhage from the site or
hematoma formation.  

Max. Single Draw
Vol. (ml)

4 mL  

Max. Single Draw
Vol. (percent)

0.3%  

# Samples 1  

Interval No Value Entered  

Blood Terminal? No  

Painful/Distressful? No  

Analgesic/Anesthetic
Regimen

No value entered  

2. Blood Collection Exceed Limits

For any survival blood collection regimens that approach or exceed the

maximum collection limits as outlined in the RARC guidelines, describe

monitoring and supportive care procedures.

No Answer Provided

3. Blood Collection Justification

Provide justification for survival blood collection regimen limits stated

in question #2 or justification for multiple collections in a short period

of time.

No Answer Provided

Other Nonsurgical Procedures



PRINTED ON: 1/24/2023

13 / 27

* 
1. Other Nonsurgical Procedures Details

Provide details for other nonsurgical procedures you will use.

View

 

Name Data collection  

Pre and Post Care
and/or Treatment

No Value Entered  

Description A venous blood sample will be drawn from a lateral
saphenous vein using a 22 g needle attached to a 3 mL
syringe and placed in a green top collection tube
followed immediately by the recording of a Free Style
Libre sensor reading prior to induction (baseline), and at
5, 10, 20, 30 and 40 minutes after start of treatment. A
point of care glucose measurement (AlphaTRAK) will
also be recorded at each time point by pricking the
inside of the lip mucosa with a new 25 g needle to allow
a small bleb of blood to form and placing the glucose
strip next to it for collection. Light digital pressure will
be applied to areas of blood collection for 10-30
seconds to ensure hemostasis. 

Monitoring: Dogs will be monitored with a pulse oximeter
(SpO2 %), electrocardiogram (ECG), capnometer
(ETCO2), esophageal thermometer, and direct arterial
blood pressure (IBP) connected to a multiparameter
monitor. Heart rate, respiratory rate, SpO2, systolic
(SAP), mean (MAP) and diastolic (DAP) arterial blood
pressures, ETCO2, ET iso %, and oxygen flow rate will
be recorded every 5 minutes, while temperature, will be
recorded every 15 minutes.  

Frequency 18 times (6 collections during each of 3 separate
treatments)  

Painful/Distressful? Yes  

Files

Analgesic/Anesthetic
Regimen

Sedation and general anesthesia for data collection  

 

Name Flash Glucose Monitoring System Application  

Pre and Post Care
and/or Treatment

The skin will be clipped in a 5 x 5-inch area on the side
of the neck (alternating sides for each treatment) and
aseptically prepped with providone-iodine scrub and
isopropyl alcohol. 

After the sensor is placed, a light bandage will also be
applied loosely around the neck using self-adhesive
bandage wrap to protect the sensor from accidental
removal.  

Description A FreeStyle Libre glucose monitoring sensor will be
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View

applied the evening before each anesthesia. The sensor
will be loaded into the insertion device as per the
manufacturer's instructions. A few drops of tissue
adhesive will be applied around the edge of the sensor.
While a second person gently holds the dog, the
applicator is then held against the skin in the clipped
and prepped area and pressure applied until a clicking
sound is heard. The applicator is then removed gently
to make sure the sensor stays in place. The sensor will
be checked to make sure there is good skin adhesion
and then scanned with the reader to link them prior to
applying the bandage.  

Frequency Three times, with up to 3 replacements in case the
animal removes the sensor or there is a sensor failure.  

Painful/Distressful? No  

Files Free Style Libre quick start guide.pdf

Analgesic/Anesthetic
Regimen

No value entered  

View

 

Name Physical exams  

Pre and Post Care
and/or Treatment

No Value Entered  

Description A physical exam will be performed including a limited oral
exam, auscultation of the heart and lungs, pulse
palpation, abdominal palpation, skin examination for
lesions or wounds, and rectal temperature. A baseline
Modified Glasgow pain assessment score will also be
taken in case of future injuries, trauma.  

Frequency 4 - initial health exam and briefly before each
anesthetic event.  

Painful/Distressful? No  

Files

Analgesic/Anesthetic
Regimen

No value entered  

Surgery Y/N

1. Surgery Performed

Surgical procedures that are initiated on a live animal prior to confirmation of death,
such as thoracotomy for terminal perfusion, are considered surgeries.

Not surgery: Fine-needle biopsies, intravitreal or subcutaneous injections, simple
catheter insertions. These should be described in Other Nonsurgical Procedures.
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Given that both blood and interstitial glucose values are to be measured, and
anesthetic parameters need to be representative of a clinical scenario, no models or
simulators can mimic the proposed study.

 

Complications
In previous sections, you identified the pain and discomfort animals might

experience from each procedure. Now consider your procedures from a

broader perspective.

1. Potential Complications

* What are the potential complications animals may experience from

any of your procedures (e.g., internal bleeding after liver biopsy, Graft

Versus Host Disease (GVHD) with transplant) or from any chronic

condition resulting from the procedures (e.g., lameness, disease) and

how will the complications be managed?

Flash glucose monitor sensor application - localized area of erythema around the
sensor, a bent catheter, or the possibility of ingestion if not placed in an inaccessible
location or applied appropriately. Prevention by using aseptic, correct placement on
the side of the neck, and application of a light bandage around the sensor. If a dog
should ingest a sensor, abdominal radiographs may be required to confirm location;
inducing emesis may be required in certain situations. (This follow up will be clinical,
under direction of a RARC veterinarian).

IV or arterial catheter placement - phlebitis or infection of site, clot formation,
hemorrhage. Prevention by using aseptic technique, applying a light pressure
bandage after removal for minimum of 20 minutes and monitoring of site after
removal of bandage.

General anesthesia - hypotension, hypertension, hypoxemia, hypothermia,
hyperthermia, hypoventilation, hyperventilation, bradycardia, tachycardia, other
cardiac arrhythmias, regurgitation, aspiration, cardiopulmonary arrest. Continuous
monitoring of anesthetic depth, oxygen saturation, heart rate,
respiration/ventilation, ECG, invasive arterial blood pressure, and temperature will be
performed during the procedure and continued during recovery from anesthesia.
Severe hypotension (MAP <45 mmHg in hypotension treatment or MAP <60 mmHg in
normotensive treatment group) isoflurane % will be decreased and additional agents
administered as appropriate (glycopyrrolate 0.01 mg/kg IV, crystalloid fluid bolus at 5
mL/kg over 5-10 minutes, norepinephrine 0.1-0.5 mcg/kg/min). Ventricular cardiac
arrhythmias may be treated with lidocaine 2 mg/kg IV. In the even of
cardiopulmonary arrest, animal will be humanely euthanized.

Emergence delirium/dysphoria during recovery - if occurs, first administer 1 mg/kg
propofol IV. If continues to exhibit distress, administer 0.1-0.2 mg/kg butorphanol IV
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Funding
Identify all funding sources that support your protocol. If you have

questions about grant-protocol congruence, email or submit the

Congruence Review Request Form to congruence@rarc.wisc.edu.

1. Research and Sponsored Program (RSP) Managed Funding

Add any grants or contracts that are funding this project (federal or

non-federal).

PI Name

Award
Number
(MSN
#)

Project
Title

Sponsor
Reference
Number

Project
ID

Sponsor
(Source)

Congruence
Determination

Reporting
Required

 
CA-10 DOG
PLANEBLOCK
ANALGESIA

03/19/2021AAI9457

UWF -
UNIVERSITY
OF
WISCONSIN
FOUNDATION

  

2. Other Funding

Add any other funding that is not listed above.

 
Project
Title

PI
Name

Award Number
(MSN #) /
Project ID
(PRJXXX)

Start
Date

End
Date

Grant
Status

Sponsor
(Source)

Congruence
Determination

Reporting
Required

There are no items to display

3. Public Health Service (PHS), NSF, NASA, DOD Funding
See https://en.wikipedia.org/wiki/United_States_Public_Health_Service for a list of PHS
agencies.

* Are any of the funding sources above (RSP Managed or Other

Funding) directly from or subawards from NIH (or other PHS agencies),
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* Using language that a high school student would understand (avoid

technical grant application language), briefly describe the goals of your

study including an explanation of how your work will advance

knowledge, improve human or animal health, or benefit society. At the

end of your response, briefly and in nonscientific language describe

how you plan to interpret the collected data to meet the goals of the

study.

Abdominal surgical procedures are commonly performed in dogs, requiring pain relief by
several means, including systemic analgesics and regional anesthetic techniques. Fascial
plane blocks are a category of regional anesthesia ('local blocks') that rely on local
anesthetic injection into a plane that contains multiple nerves, rather than targeting
discrete nerves for blockade. This allows for a large area of pain relief with minimal
injection points. Fascial plane blocks provide analgesia to the abdominal wall and include
the transversus abdominis plane (TAP) block and rectus sheath block (RSB). Cadaveric
studies in dogs have characterized the injectate spread with these blocks, but in vivo
spread and analgesic efficacy data are lacking. The goals of this foundational study will
be to evaluate the spread of injectate following TAP block and RSB in anesthetized dogs
and the extent of cutaneous sensory blockade (efficacy) of the TAP block and RSB in
conscious dogs. Our hypothesis is that the pattern of sensory blockade for these two
blocks will demonstrate different clinical applications for surgical analgesia; specifically,
the TAP block will provide analgesia to the lateral aspect of the abdominal wall and the
RSB will provide analgesia to the midline of the abdomen. Furthermore, we hypothesize
that the TAP block and RSB performed with radiographic contrast medium will spread in a
manner consistent with the area of observed cutaneous sensory blockade.

Characterization of these novel blocks in dogs will improve the pain control of patients
undergoing painful abdominal surgical procedures and may allow for reductions in opioid
usage following surgery. 

Amendment 2/2/23: In addition to these established fascial plane blocks in dogs, I will
add a two-phase assessment of the external oblique intercostal block in dogs. This is a
novel block in dogs; cadaveric assessment has been performed in rabbits and as in vivo
assessment of efficacy in horses is being performed currently by our research group. 

 

2/6/2023 

Amendment

Significance of this research:  Immediate, short-term assessment of an infraorbital
artery myomucosal island flap in dogs

Defects of the hard and soft palate in dogs are very challenging to treat due to the
limited amount of local tissue available for reconstruction.  The main limiting factor for
most reconstructive procedures is the lack of adequate blood supply to the tissue being
used to close a defect. 

The infraorbital artery myomucosal island flap is a novel technique designed for
reconstruction of defects of the hard palate such as oral nasal fistulas or after
extensive tumor resection in dogs. 

The flap is based on the infraorbital artery that exits the infraorbital foramen on the
lateral aspect of the maxilla.  The flap is created from the mucosa and muscle
surrounding the artery on the lateral aspect of the maxilla and lip and is approximately
3.5 x 3.5 cm in size.  The flap is then rotated medially to cover the defect in the hard
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palate and sutured into place providing a robust, vascularized, tissue flap for
reconstruction.  Depending upon the location of the defect on the hard palate, the
adjacent third or fourth premolar tooth may be removed, if necessary, to provide a
suitable gap for the infraorbital artery to pass avoiding any kinking or compression.  

Currently, there are no other veterinary / canine studies that have utilized the
infraorbital artery to support a pedicle flap in this way. The findings from this study will
provide preliminary data for a future experimental study evaluating the long-term
viability of the flap and the feasibility of this technique in clinical cases. 

 

2. Justify Use of Animals

* Explain why you must use live vertebrate animals instead of

nonanimal alternatives such as computer simulation or in vitro

systems.

Despite an ever-increasing body of literature supporting the use of fascial plane
blocks in human surgical patients, there are a paucity of studies in veterinary
medicine on their in vivo effects. Multiple cadaveric studies in veterinary medicine
exist for the TAP block; the spread of local anesthetic solution has been
characterized in cadavers both by dissection and computed tomography. No in vivo
assessments of spread have been performed. The RSB is even less described in the
veterinary literature, with only three cadaveric studies at the time of this writing. No
in-vivo assessments of efficacy or spread of the RSB have been performed. 

These cadaveric studies have limitations in their comparison to living patients as
spread of injectate in fresh or thawed cadavers may be impacted by tissue
compression, lack of lymphatic or blood flow, and autolysis. Despite widespread
acceptance as an analgesic technique suitable for perioperative analgesia for
abdominal procedures, limited clinical reports or prospective studies exist to confirm
analgesic efficacy.

Thus, all phases of the foundational studies proposed here will lead to immediately
applicable, novel results and will be the first to objectively quantify sensory blockade
from these blocks in companion animals. 

2/6/2023 

Amendment

Justification for the use of animals: Immediate, short-term assessment of an
infraorbital artery myomucosal island flap in dogs

The current gap in knowledge with the development of this technique is the status
of the venous outflow from the flap since the infraorbital vein is not directly
adjacent to the infraorbital artery and thus not incorporated into the flap. As a
result, there is some concern that the lack of venous return from the flap would
result in congestion of the flap and ultimately impact viability. To address this
concern, we propose to use dogs under general anesthesia to subjectively and
objectively assess the perfusion of the flap in the immediate period after creation to
determine the early viability of the flap. It is our presumption that smaller collateral



PRINTED ON: 2/28/2023

9 / 25

veins directly adjacent to the infraorbital artery would provide adequate venous
drainage from the flap and thus maintain viability. This technique requires a live
subject to assess the perfusion (venous and arterial) to the flap and ultimately its
impact of early viability.

 

Experimental Narrative

1. Experimental Narrative Summary
If you are unsure if your study-specific husbandry practices are different from the
standards provided by the vivarium staff, consult with a RARC research animal
veterinarian, WNPRC veterinarian, or the supervisor of the animal facility.

* In language that scientific colleagues outside your discipline would

understand, provide a global, chronological summary of your

experiments that focuses on the experience of the animals from initial

assignment to final disposition. Briefly outline all proposed surgeries,

non-surgical procedures, and other manipulations. Do Not Include:

breeding schemes, blood draws, housing arrangements, complete

surgical descriptions, euthanasia methods, drug doses, drug routes, or

other standard practices.

Healthy, purpose-bred adult dogs will be obtained and housed for an anticipated total
duration of 45 days. Dogs will undergo a minimum 72 hour acclimation period before
starting the study. 
Four treatments of this study will be performed in a randomized manner with a 7-day
washout in between treatments. Each dog will be fasted for approximately 12 hours
prior to each anesthetic event. Animals will be monitored with a pulse oximeter,
capnometer, and oscillometric blood pressure monitor for treatments 1 and 2 and with a
pulse oximeter for treatments 3 and 4. Temperature support will be provided (to maintain
temperature > 99°F) as needed for all phases with a forced-air warming device. All
anesthetic induction, maintenance, and recovery will be closely monitored or supervised
by a Diplomate of the American College of Anesthesia and Analgesia or resident in
Anesthesia and Pain Management.

Some dogs may have been previously assigned to protocol V006612, and if acceptable
for transfer, will be transferred to this protocol.  No invasive procedures will have been
performed on that protocol. 

Treatment 1:

Dogs will have a 22-gauge intravenous (IV) catheter placed in the cephalic vein without
sedation using aseptic technique. Propofol will be administered to effect in order to
facilitate endotracheal intubation. General anesthesia will be maintained using isoflurane
delivered in 100% oxygen via the endotracheal tube for the duration of the treatment.
Block duration is expected to be 5 minutes while total anesthetic duration is expected
to be 45-60 minutes. Transversus abdominis plane blocks will be performed by the PI via
two injections per side, as previously described and performed clinically by the PI. Both
L and R hemiabdomen will be injected with radiographic contrast medium
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(Omnipaque™/iohexol, 0.4 ml kg-1 site-1). Dogs will be maintained in dorsal recumbency
for 30 minutes and a computed tomography (CT) scan will be performed following that
period. Following CT scan, dogs will be recovered routinely from general anesthesia and
returned to their housing. Images will be evaluated by the co-investigator for cranial-
caudal and dorsal-ventral spread from the point of injection (as marked by a radiopaque
marker) and evaluated for presence or absence (Y/N) of injectate within the correct
fascial plane and presence or absence (Y/N) of injectate within the abdomen. Since the
measurements will be made objectively using computer-based measurements (point of
injection to edge of contrast pool), no attempt at blinding will be made.

Treatment 2:

Dogs will have a 22-gauge intravenous (IV) catheter placed in the cephalic vein without
sedation using aseptic technique. Propofol will be administered to effect in order to
facilitate endotracheal intubation. General anesthesia will be maintained using isoflurane
delivered in 100% oxygen via the endotracheal tube for the duration of the treatment.
Block duration is expected to be 5 minutes while total anesthetic duration is expected
to be 45-60 minutes. Rectus sheath blocks will be performed by the PI via single
injections per side, as previously described and performed clinically by the PI. Both
hemiabdomen will be injected with radiographic contrast medium (Omnipaque™/iohexol,

0.5 ml kg-1site-1 ). Dogs will be maintained in dorsal recumbency for 30 minutes and a
computed tomography (CT) scan will be performed following that period. Following CT
scan, dogs will be recovered routinely from general anesthesia and returned to their
housing. Images will be evaluated in the same manner as treatment 1.

Treatment 3:

Dogs will have a 22-gauge intravenous (IV) catheter placed in the cephalic vein without
sedation using aseptic technique. Propofol will be administered to effect while the
treatment is performed. Block duration is anticipated to last 5 minutes; additional
propofol will be titrated IV as needed during this time. Oxygen supplementation will be
provided via face mask. Transversus abdominis plane blocks will be performed by the PI
via two injections per hemiabdomen, as previously described and performed clinically by
the PI. One hemiabdomen will be randomly assigned to receive saline solution while the
other will be assigned to receive 0.5% bupivacaine solution, diluted accordingly with
saline; the co-investigator will be blinded to the contents of the injectate syringe. Dogs
will be kept in dorsal recumbency during anesthetic recovery. Recovery of
consciousness will be defined when the dogs will no longer maintain this position and will
be defined as time point 0. Mechanical testing by the co-investigator at distinct time
points will ensue immediately as described below.

Treatment 4:

Dogs will have a 22-gauge intravenous (IV) catheter placed in the cephalic vein without
sedation using aseptic technique. Propofol will be administered to effect while the
treatment is performed. Block duration is anticipated to last 5 minutes; additional
propofol will be titrated IV as needed during this time. Oxygen supplementation will be
provided via face mask. Rectus sheath blocks will be performed by the PI via single
injections per hemiabdomen, as previously described and performed clinically by the
PI. One hemiabdomen will be randomly assigned to receive saline solution while the other
will be assigned to receive 0.5% bupivacaine solution, diluted accordingly with saline;
the co-investigator will be blinded to the contents of the injectate syringe. Dogs will be
kept in dorsal recumbency during anesthetic recovery. Recovery of consciousness will
be defined when the dogs will no longer maintain this position and will be defined as time
point 0. Mechanical testing at distinct time points will ensue immediately as described
below.

Following TAP block or RSB as described above, cutaneous sensation will be tested using
a Von Frey anesthesiometer (VFA) device. Dogs will be placed in lateral recumbency on
a cushioned surface and acclimated to this position for 2 minutes prior to testing. An
electronic VFA device will be applied at a 90° angle to testing points and pressure will
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be gently applied until an aversive behavior (e.g. turning, licking, vocalizing) is exhibited
or until the maximum force (800 g) is applied. The force measurement will then be
recorded. Sensation will be tested at discrete points that will be determined and marked
on the dog using a marker prior to baseline measurement. To determine points, the
distance between the lateral process of the L1 vertebrae to the ventral midline will be
measured on right and left sides on each dog and this distance on each side will be
divided into four equally-spaced points. These points will be tested in a dorsal-to-
ventral orientation in lines corresponding to T13-L3 vertebrae for a total of 24 points.
The same, blinded co-investigator will perform all testing to minimize variability in testing
application and technique. This procedure will be repeated immediately so that two
measurements will be taken at each point and the mean value will be used. Cutaneous
sensation will be tested in this manner immediately prior to any anesthesia or
treatments and will be defined as baseline (BL). Time 0 will be defined as the recovery
from anesthesia as described above and sensation will be tested at time 0 and again at
30, 60, 120, 180, and 360 minutes.

Following data collection on a given day, animals will be returned to their normal
housing.

After study completion, animals will either be transferred to another protocol or
humanely euthanized. Adoption will be considered if the animals can be socialized or
rehabilitated to be suitable as companion animals. 

Amendment:

Treatment 5: THREE dogs to receive treatment as a pilot investigation for treatment 6
as an event prior to and separate from treatment 6

Dogs will have a 22-gauge intravenous (IV) catheter placed in the cephalic vein without
sedation using aseptic technique. Propofol will be administered to effect in order to
facilitate endotracheal intubation. General anesthesia will be maintained using isoflurane
delivered in 100% oxygen via the endotracheal tube for the duration of the treatment.
Block duration is expected to be 5 minutes while total anesthetic duration is expected
to be 45-60 minutes. External oblique intercostal (EOI) blocks will be performed by the
PI via one injection per side at the level of T10 in the lower 1/3 of the lateral
thorax.  Both L and R sides will be injected with radiographic contrast medium

(Omnipaque™/iohexol, 0.5 ml kg-1 site-1). Dogs will be maintained in dorsal recumbency
for 30 minutes and a computed tomography (CT) scan will be performed following that
period. Following CT scan, dogs will be recovered routinely from general anesthesia and
returned to their housing. Images will be evaluated by the co-investigator for cranial-
caudal and dorsal-ventral spread from the point of injection (as marked by a radiopaque
marker) and evaluated for presence or absence (Y/N) of injectate within the correct
fascial plane and presence or absence (Y/N) of injectate within the thorax. Since the
measurements will be made objectively using computer-based measurements (point of
injection to edge of contrast pool), no attempt at blinding will be made.

 

Treatment 6: ALL dogs will receive treatment following surgical procedure and prior to
euthanasia 

Following an unrelated surgical procedure (amendment by ), general
anesthesia will continue to be maintained using isoflurane delivered in 100% oxygen via
the endotracheal tube for the duration of the treatment. Block duration is expected to
be 5-10 minutes. External oblique intercostal (EOI) blocks will be performed by the PI via
one injection per side at the level of T10 in the lower 1/3 of the lateral thorax.  Both L
and R sides will be injected with new methylene blue. Ten minutes following injection,
dogs will be humanely euthanized; dissection will immediately follow to assess the
spread of injectate. 
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Click on the Species Details button next to the species you would like to

work on. When you are finished answering questions for all species, click

Continue or save and exit. You can exit before answering all questions and

return later to finish.

1. Species Details

To add additional species not shown below, check the box:

No

Species Details Species
Max.
Number

Surgery?MSS?Breeding?GM?
USDA
Code

Print Complete?

Domestic
dog 7 yes no no no D

 

Select Study Team

1. Study Team
For help, email arrow_help@rarc.wisc.edu. 

* Add all research personnel, including the PI, who will work with a

species under this protocol. 

Do NOT include:

*Rotating Students who will be in the lab for less than 30 days

*RARC Veterinary Staff

*RARC Training Staff

Only include Animal Facility Supervisors, Animal Care Staff and

Student Workers if one of the following applies:

*This is a herd management or ART tracking protocol

*They will be performing procedures specifically listed on your lab

protocol

 Species

Details
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PI-

 

5. Confirm Training
For assistance, contact Randy Hentschel at University Health Services, 262-0924

* Confirm that all study team members have completed the Animal

Contact Risk Questionnaire and are medically cleared to handle

animals. 

Yes

 

Assignments and Qualifications

1. Study Team Member Assignments
For help email, arrow_help@rarc.wisc.edu

Click 'Add' below to associate each team member with a species and/or

a procedure. Each member must be associated with at least one

species and each procedure must be associated with at least one

member.

 

Name   

Species Domestic Dog  

Surgeries No value entered  

RARC
Classes

Horse Training - 2022-02-21
Cat Training - 2021-08-20
Surgery Fundamentals - 2021-08-19
Dog Training - 2018-11-27
Animal User Orientation - 2018-07-17
Primate Orientation - 2017-01-23
Animal User Orientation - 2013-08-28  

EHS/UHS
Training

Agricultural Safety - 2/25/2027
Animal Contact Risk Questionnaire - 8/10/2023
Risk Communication in Animal Facilities - 2/25/2025
Safety for Personnel with Animal Contact - 9/26/2023  

Education
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View

 

Experience
20+ years experience with feline species as a small animal
surgeon (Dipl ACVS)

20+ years expericene with canine species as a small animal
surgeon (Dipl. ACVS) 

20+ years of intermittant experience with various exotic animal
species including rabbits, ferrets, birds, and rodents as a small
animal surgeon (Dipl ACVS) 

 

Painful
nonsurgical
procedures

No value entered  

Physical
euthanasia
methods

No value entered  

Anesthesia
Analgesia
Sedation
Assignment

Propofol and isoflurane anesthesia  

Transport
Method
Assignment

No value entered  

Name   

Species Domestic Dog  

Surgeries No value entered  

RARC
Classes

Dog Training - 2022-09-09
Animal User Orientation - 2022-03-03  

EHS/UHS
Training

Animal Contact Risk Questionnaire - 10/14/2023
Risk Communication in Animal Facilities - 7/25/2025
Safety for Personnel with Animal Contact - 7/25/2027  

Education
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View
 

 

 

Experience
As a veterinarian and veterinary anesthesia specialist I have
experience with the following species:

Dogs, cats, horses, cattle, pigs, sheep, goats, rabbits, birds,
guinea pigs, hedgehogs, various reptiles, large and small exotic
felids (tigers, lions, cheetahs, mountain lions, bobcats, cervals,
etc), seals, non-human primates, rhinoceroses, tapirs, wild
ungulates, porcupines, and many more.

 

Painful
nonsurgical
procedures

No value entered  

Physical
euthanasia
methods

No value entered  

Anesthesia
Analgesia
Sedation
Assignment

Propofol and isoflurane anesthesia, Regional anesthetic technique
 

Transport
Method
Assignment

No value entered  

Name   

Species Domestic Dog  

Surgeries No value entered  

RARC
Classes

RARC Animal User Recertification - 2022-08-03
Animal User Orientation - 2017-08-08
Animal User Orientation - 2012-08-22
Animal User Orientation - 2007-01-29  
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EHS/UHS
Training

Agricultural Safety - 1/25/2027
Animal Contact Risk Questionnaire - 4/7/2023
Risk Communication in Animal Facilities - 4/1/2025
Safety for Personnel with Animal Contact - 4/20/2025  

Education

 

Experience
As a veterinary anesthesiologist, I have experience with many
species. I have anesthetized dogs, cats, horses, cattle, rabbits,
rodents, reptiles, birds, and primates.

 

Painful
nonsurgical
procedures

No value entered  

Physical
euthanasia
methods

No value entered  

Anesthesia
Analgesia
Sedation
Assignment

Propofol and isoflurane anesthesia, Regional anesthetic technique
 

Transport
Method
Assignment

No value entered  

Name   

Species Domestic Dog  

Surgeries No value entered  

RARC
Classes

Animal User Orientation - 2018-11-12
Animal User Orientation - 2013-11-10
Animal User Orientation - 2008-11-16
Animal User Orientation - 2005-11-18  

EHS/UHS
Training

Agricultural Safety - 8/3/2025
Animal Contact Risk Questionnaire - 7/27/2023
Risk Communication in Animal Facilities - 5/23/2025
Safety for Personnel with Animal Contact - 5/7/2024  

Education
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View

 

Experience
As a veterinary anesthesiologist I have worked with everything
from a chameleon to an elephant. Listing the species I have
experience with is not practical. I work with all of these species
in an anesthesia or analgesia capacity. My experience with such
varied species began in 2001.

 

Painful
nonsurgical
procedures

No value entered  

Physical
euthanasia
methods

No value entered  

Anesthesia
Analgesia
Sedation
Assignment

Propofol and isoflurane anesthesia, Regional anesthetic technique
 

Transport
Method
Assignment

No value entered  

Name   

Species Domestic Dog  

Surgeries No value entered  

RARC
Classes

Dog Training - 2023-02-13
Horse Training - 2022-12-09
Animal User Orientation - 2022-11-10  

EHS/UHS
Training

Agricultural Safety - 11/30/2027
Animal Contact Risk Questionnaire - 8/5/2023
Risk Communication in Animal Facilities - 11/30/2025
Safety for Personnel with Animal Contact - 2/12/2028  

Education
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Regimen/Substance Propofol and isoflurane anesthesia  

Drugs and
Compounds

Propofol 
Isoflurane  

Containment
Preparation

Fume hood  

Species Domestic dog  

Agents Reproductive Hazard/Teratogen, Irritant
(respiratory/skin/eye)  

Containment
Animals

No special containment needed  

PPE needed Exam gloves - Nitrile, Exam gloves - Latex, Safety
glasses / Goggles  

Waste No special precautions needed for waste/dirty bedding  

Carcasses Pick up by EH&S for incineration  

Chemical Risk Although there is no specific data regarding the health
risks of isoflurane in humans, halogenated anesthetics in
general have been associated with reproductive
problems. 
When using isoflurane, staff will be notified of the
potential hazards and safety signage will be posted by
anesthetic machines for staff to reference proper
isoflurane handling and use.  

Chemical SDS Yes  

3. Chemical Safety Signage

Upload any chemical safety signage associated with this protocol. 

There are no items to display
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Species: Domestic dog

Justify Species Choice

1. Species or Group Choice Justification

* Explain why you chose this species or target group.

Dogs are a common species that present for surgery (e.g. exploratory laparotomy) in
small animal practice. The validation of these regional anesthetic techniques can
improve perioperative analgesia in these patients. 

Dogs are the species of interest for developing this new technique for managing
palatal defects using the infraorbital artery flap.

 

Number of Animals

1. Maximum 3-year Total

* What is the maximum number of this species that you will use

during your protocol's three-year period?

Include control and replacement, breeding colony, preweaned, and

euthanized animals.

7

2. Animal Number Justification

* Provide a justification for the maximum number of animals

requested.

For renewals, provide an updated justification for the animals you

require for the next three years.

A power analysis for this study shows that 7 dogs will be required to achieve 80%
power with an alpha of 0.05 assuming a large effect (G*Power 3.1). Predicted means of
sensory threshold values were extrapolated from studies assessing sensory thresholds
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using a Von Frey anesthesiometer (VFA) in normal dogs and dogs following a local
anesthetic block. Evaluation of regional analgesic coverage in non-painful animals using
a VFA may prove difficult; multiple time points rather than a single descriptive evaluation
have been chosen to increase the data points for evaluation. The clinical evaluation of
these blocks on surgical patients using this method would be impractical given the
variability of clinical presentations, surgical procedures, and concurrent administration of
sedatives and analgesics. Future studies will test these blocks clinically to evaluate
their analgesic and opioid-sparing effects.

Amendment to EOI study by - power analysis for a previously undescribed
block is difficult. Similar cadaveric studies generally utilize 6-10 animals. As this is largely
a description of a new technique, the 6 dogs that are currently in housing should suffice
to describe the technique and spread. CT evaluation is to provide further description
and will not be involved in statistical analysis. 

 

As a pilot study, there is not a statistical significance to be achieved for the infraorbital
flap technique. The goal is to determine the vascular perfusion of the flap using
objective and subjective assessments for which a positive outcome (i.e. good venous
outflow, minimal venous congestion) in 6 dogs would provide the necessary information
to consider a future experimental study.  

3. Justifications and/or Experience
See policy UW-4131, Justification of Numbers, for guidance and examples of acceptable
justifications.

Provide a statistical justification or cite your past experience.

No Answer Provided

4. Upload Number Documentation

Attach file(s) that support your determination of animal numbers. If

possible, use tables to organize your information.

There are no items to display

Bio Species Source

1. Species Source
Animals arriving from outside the main UW-Madison campus will require a time period of
acclimation before use. For details, see policy UW-4106 ,Acclimation After Transport.
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Description For the surgical procedure, 0.1-0.2 mg/kg IV hydromorphone
(alternative: 0.003-0.005 mg/kg IV fentanyl) will be administered
prior to propofol administration. Additional intraoperative boluses
of hydromorphone will be administered as needed, if HR increases
above 80 bpm or MAP above 100 mmHg. 
If hydromorphone is unavailable, a constant rate infusion of
fentanyl (0.005-0.020 mg/kg/hr IV) will be used.  

Monitoring
Plan

Animals will be monitored intraoperatively with a pulse oximeter,
capnometer, and oscillometric blood pressure monitor for
treatments 1 and 2 and with a pulse oximeter for treatments 3
and 4. Temperature support will be provided (to maintain
temperature > 99°F) as needed for all phases with a forced-air
warming device. Parameters will be written down every 5-10
minutes. All anesthetic induction, maintenance, and recovery will
be closely monitored or supervised by a Diplomate of the
American College of Anesthesia and Analgesia or resident in
Anesthesia and Pain Management.  

View

Name Pre-anesthetic sedation  

Drugs and
Compounds

Dexmedetomidine 
Atipamazole  

Description Dexmedetomidine 0.010 mg/kg IM prior to intravenous
catheterization 
Atimapazole 0.1 mg/kg IM for drug antagonism prior to anesthetic
recovery OR following intravenous catheterization if
vasoconstriction is to be avoided (i.e., concerns for surgical flap
perfusion)  

Monitoring
Plan

Patients will be visually observed for untoward effects (e.g.,
vomiting, cyanosis, excessive sedation) during the onset of
sedation.  

View

Name Propofol and isoflurane anesthesia  

Drugs and
Compounds

Propofol 
Isoflurane  

Description Treatment 1 and 2: Propofol (2-6 mg kg-1) will be administered IV
(via 22-gauge catheter) to effect in order to facilitate
endotracheal intubation. General anesthesia will be maintained
using isoflurane (1.5-2.5%) delivered in 100% oxygen (1-2 L min-
1) via the endotracheal tube for the duration of the treatment. 
Treatment 3 and 4: Propofol (2-6 mg kg-1) will be administered IV
(via 22-gauge catheter) to effect while the treatment is
performed. Block duration is anticipated to last 5 minutes;
additional propofol will be titrated IV as needed (0.5-1 mg kg-1)
during this time. Oxygen supplementation (5 L min-1) will be
provided via face mask.  

Monitoring
Plan

Animals will be monitored with a pulse oximeter, capnometer, and
oscillometric blood pressure monitor for treatments 1 and 2 and
with a pulse oximeter for treatments 3 and 4. Temperature
support will be provided (to maintain temperature > 99°F) as
needed for all phases with a forced-air warming device.
Parameters will be written down every 5-10 minutes. All
anesthetic induction, maintenance, and recovery will be closely
monitored or supervised by a Diplomate of the American College
of Anesthesia and Analgesia or resident in Anesthesia and Pain
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Management.  
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Name Regional anesthetic technique  

Drugs and
Compounds

0.5% bupivacaine  

Description Dogs will receive 2 mg kg-1 of bupivacaine per treatment. 
0.5% bupivacaine will be diluted to achieve injectate volumes
that have been previously described for each fascial plane block
(i.e., 0.2 ml kg-1 in four injection sites for transversus abdominis
plane block for a total of 0.8 ml kg-1 or 0.5 ml kg-1 in two
injection sites for rectus sheath block for a total of 1.0 ml kg-1). 
Injections will be made into the correct fascial plane via
ultrasound-guidance by either the PI or a co-investigator that
has been trained in ultrasound-guided regional anesthetic
techniques. 
Details of these ultrasound-guided techniques are described in
the following references: 
Transversus abdominis plane block: Schroeder CA, Snyder LBC,
Tearney CC, et al. 2011. Ultrasound-guided transversus abdominis
plane block in the dog: an anatomical evaluation. Vet Anaesth
Analg. 38: 267-271. *technique will be the same, but with
modifications to a two-point per side technique, in subcostal and
caudal locations 
Rectus sheath block: St James ML, Ferreira TH, Schroeder CA, et
al. 2020. Ultrasound-guided rectus sheath block: an anatomic
study in dog cadavers. Vet Anaesth Analg. 47: 95-102.  

Monitoring
Plan

Animals will be monitored as described previously (propofol and
isoflurane anesthesia) during the regional anesthetic injection.
Parameters will be written down every 5-10 minutes.  

Euthanasia Substance
If a substance is used to euthanize this species, it should be entered here.

Include CO2.

1. Euthanasia Substance Details

* Provide details on each euthanasia substance you will use.

Name Propofol and pentobarbital for euthanasia  

Drugs or
Compounds

Propofol 
Pentobarbital (a commercial solution will be used, containing
approximately 390mg/ml sodium pentobarbital)  

Euthanasia
Procedure
Description

Dogs will have a 22-gauge intravenous (IV) catheter placed in
the cephalic vein without sedation using aseptic technique. 
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View Propofol (6 mg kg-1) will be administered IV to facilitate
anesthesia followed by euthanasia with a calculated dose of
pentobarbital sodium via IV injection (≥120mg/kg for the first
4.5kg of body weight ≥60mg/kg per 4.5kg of body weight
thereafter). 

If animal is already under general anesthesia, animal will be
euthanized with a calculated dose of pentobarbital sodium via IV
injection (≥120mg/kg for the first 4.5kg of body weight ≥60mg/kg
per 4.5kg of body weight thereafter).  

All Other Substances
For each substance or regimen, click "Add" to answer questions about its

administration.

Describe the materials delivered to animals via injection, infusion,

inhalation, implantation, ingestion in food or water, nonstandard diets, and

by other means. Include administration of radionuclides via injection or in

food.

Do not include substances used for clinical relief of pain or

distress (anesthesia/analgesia) or for euthanasia of this species. See help

for additional guidance.

1. Other Substances Details

* Provide details on all other substances you will use.

Name Anesthesia support  

Drugs or Compounds Epinephrine 1 mg ml-1 
Diphenhydramine 50 mg ml-1 
Glycopyrrolate 0.2 mg/mL (anticholinergic) 
Eye lubricant 
Providone-iodine 7.5% surgical scrub 
Isopropyl alcohol 70% 
Fluids such as LRS, normosol, NaCl 0.9%, other  

Category No Value Entered  

Dosing Details Providone-iodine 7.5% surgical scrub will be applied to
skin as part of aseptic preparation for IV catheter
placement. 
Isopropyl alcohol will be applied to a cotton ball which
will be used to wipe the dog's skin as part of aseptic
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preparation for IV catheter placement. 
Epinephrine 0.01 mg kg-1 will be administered IV if
anaphylaxis is encountered. 
Diphenhydramine 1-2 mg kg-1 will be administered IV if
anaphylaxis is encountered. 
Glycopyrrolate 0.01 mg kg-1 will be administered IV if
bradycardia is present (HR <40 bpm). 
Eyes will be lubricated after induction 
Fluids will be administered IV at a total rate of 5
mL/kg/hr for treatments 1 and 2  

Purpose of
Use/Monitoring

Eye lubricant is used to prevent the eyes from drying.
IV fluids are used to help maintain homeostasis in
treatments 1 and 2. Providone-iodine surgical scrub is
used to disinfect skin surface. Isopropyl alcohol is used
to help remove oil from skin and disinfect skin surface.
Glycopyrrolate is an anticholinergic that is used to
increase heart rate during anesthesia. Epinephrine and
diphenhydramine may be used to treat anaphylactic
reactions to iodinated contrast medium (i.e., iohexol)  

Painful/Distressful? No  

Anesthesia/Analgesia
Regimen

Propofol and isoflurane anesthesia  

View

Name New Methylene Blue  

Drugs or Compounds New Methylene Blue 1%  

Category No Value Entered  

Dosing Details Bilateral external abdominal oblique blocks will be
performed using this substance (0.25-0.5 ml/kg) 10
minutes prior to euthanasia. Animals will be under
general anesthesia for injection and euthanasia.  

Purpose of
Use/Monitoring

New methylene blue is used for cadaveric research to
assess spread of injectate of novel regional anesthetic
techniques. Adverse effects of injection that are
reported [in human patients] include dizziness, fever,
headache, and dyspnea. As animals will be humanely
euthanized following injection, moderate- to long-term
monitoring for adverse effects will not occur. If animals
express any untoward effects of injection evident under
anesthesia, euthanasia will not be delayed for the 10
minutes and will occur immediately.  

Painful/Distressful? No  

Anesthesia/Analgesia
Regimen

Propofol and isoflurane anesthesia  

Name Radiographic contrast medium  

Drugs or Compounds Iohexol  

Category Radiographic contrast medium  

Dosing Details Iohexol will be administered in the same manner as
described for bupivacaine treatment groups: 
ultrasound-guided transversus abdominis plane block; a
total of 0.8 ml kg-1 
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recovery will be closely monitored or supervised by a
Diplomate of the American College of Anesthesia and
Analgesia or resident in Anesthesia and Pain
Management. Parameters will be recorded every 5-10
minutes.  

Painful/Distressful? No  

Analgesia/Anesthesia Propofol and isoflurane anesthesia  

Other Nonsurgical Procedures

1. Other Nonsurgical Procedures Details

Provide details for other nonsurgical procedures you will use.

 

Name Fascial plane block  

Pre and Post Care
and/or Treatment

Dogs will be acclimated to the Von Frey
anesthesiometer device in the week prior to the
initiation of testing. This will consist of placing them in
lateral recumbency and moving towards placement of
the device on their abdomen while giving treats. If any
distress is observed, a more gradual introduction with
positive reinforcement will occur.  

Description Dogs will have a 22-gauge intravenous (IV) catheter
placed in the cephalic vein without sedation using
aseptic technique. Propofol (2-6 mg kg-1) will be
administered to effect while the treatment is performed.
Block duration is anticipated to last 5 minutes;
additional propofol will be titrated IV as needed (0.5-1
mg kg-1) during this time. Oxygen supplementation (5 L
min-1) will be provided via face mask. Animals will be
with a pulse oximeter. Temperature support will be
provided (to maintain temperature > 99°F) as needed
for all phases with a forced-air warming device. All
anesthetic induction, maintenance, and recovery will be
closely monitored or supervised by a Diplomate of the
American College of Anesthesia and Analgesia or
resident in Anesthesia and Pain Management.
Parameters will be recorded every 5-10 minutes. 

Prior to any treatments, the abdomen will be shaved
and scrubbed with a dilute chlorhexidine solution. If
dogs allow the shave, this will occur prior to
administration of any anesthetics. If shaving causes
any distress to the animals, it will occur under
anesthesia. 

Treatments 1 and 3: Transversus abdominis plane block
will be administered via ultrasound-guidance using an
echogenic 23G needle placed in the fascial plane
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overlying the transversus abdominis muscle roughly 3-4
cm lateral from midline in four sites: L and R subcostal
locations and L and R caudal locations. Either iohexol
(treatment 1) or bupivacaine (treatment 3) [0.2 ml kg-1
in four sites for a total of 0.8 ml kg-1] will be injected in
each location. The dog will then be allowed to recover. 

Treatments 2 and 4: Rectus sheath block will be
administered via ultrasound-guidance using an
echogenic 23G needle placed in the fascial plane
superficial to the interior rectus sheath, roughly 1-2 cm
lateral from midline in both left and right sides. Either
iohexol (treatment 2) or bupivacaine (treatment 4)
solution [0.5 ml kg-1 in two sites for a total of 1.0 ml
kg-1] will be injected in each location. The dog will then
be allowed to recover. 

AMENDMENT: 
Treatments 5 and 6: 
External oblique intercostal block (EOI) will be
administered via ultrasound-guidance using an
echogenic 23G needle placed in the fascial plane
superficial to the external intercostal muscle, in roughly
the middle 1/3 of the lateral thorax on both left and
right sides. Either iohexol (treatment 5) or methylene
blue (treatment 6) solution [0.25-0.5 ml kg-1 in two
sites for a total of 0.75-1.0 ml kg-1] will be injected in
each location. The dog will be allowed to recover from
treatment 5; treatment 6 will be terminal, with subjects
humanely euthanized 10 minutes following treatment. 

Following anesthetic recovery, cutaneous sensory
testing will begin: Dogs will be placed in lateral
recumbency on a cushioned surface and acclimated to
this position for 2 minutes prior to testing. An electronic
Von Frey anesthesiometer device will be applied at a
90° angle to testing points and pressure will be gently
applied until an aversive behavior (e.g. turning, licking,
vocalizing) is exhibited or until the maximum force (800
g) is applied. The force measurement will then be
recorded. Sensation will be tested at discrete points
that will be determined and marked on the dog using a
marker prior to baseline measurement. To determine
points, the distance between the lateral process of the
L1 vertebrae to the ventral midline will be measured on
right and left sides on each dog and this distance on
each side will be divided into four equally-spaced
points. These points will be tested in a dorsal-to-
ventral orientation in lines corresponding to T13-L3
vertebrae for a total of 24 points.  

Frequency Each dog will receive each block for a maximum total of
six treatments: 
1-TAP/CT 
2-TAP/cutaneous testing 
3-RSB/CT 
4-RSB/cutaneous testing 
5-EOI/CT 
6-EOI/terminal procedure 
 





PRINTED ON: 2/28/2023

17 / 33

View

Six dogs will be included in this study.  The dogs will be
under general anesthesia as per the
existing protocol.  The dogs will be placed in lateral
recumbency with the head padded and maxilla slightly
elevated.  The dimensions of the flap will be marked on
the mucosa of the maxilla and lip supplied by the
infraorbital artery.  The marked tissue (approximately
3.3 x 3.5 cm) will be incised with a scalpel and the flap
created with blunt and sharp dissection using
Metzenbaum scissors.  Hemostasis will be maintained
with direct pressure and bipolar cautery.  The adjacent
third or fourth premolar will be removed (or crown
removed with high-speed burr) to provide a gap for the
infraorbital artery to reside as the flap is rotated
medially onto the hard palate.  The flap will be
positioned onto the hard palate simulating the clinical
scenario.   The flap donor site will be closed with 4-0
Biosyn (or similar) in a simple interrupted pattern.  The
flap will be evaluated for a approximately one hour.  The
variables that will be assessed include flap color,
change in thickness (mm) or presence of swelling, pulse
quality (weak, moderate, strong), presence of venous
congestion or edema, and evidence of kinking or
compression of the vascular pedicle when positioned
onto the hard palate.  After the evaluation period, an
overall assessment of the flap perfusion and viability will
be made, and the study concluded.  The total time
under anesthesia is anticipated to be approximately 2-3
hours. The dogs will then be managed according to the
existing protocol.   

To increase the data obtained from each dog, the same
procedure will be conducted on the opposite side (n=12
flaps) assuming that no problems are encountered while
undergoing general anesthesia.    

Using this short-term evaluation protocol, we do not
anticipate any significant complications related to the
surgical procedure other than changes affecting the
plane of anesthesia due to surgical stimulation or
repositioning during the procedure.  
 

2. Pre and Post Operative Care and/or Treatment

Describe any pre and post care and/or treatment ( e.g., antibiotics)

related to procedures. Do not enter analgesics or anesthetics.

None- terminal procedure

3. Patient Preparation
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you described that cause more than momentary pain or distress. Then

answer the questions that follow to explain how you determined that there

weren't less painful or distressful alternatives to the procedures.

Nonsurgical Procedures

Procedure

Name

Procedure

Type

Anesthesia/Analgesia

Regimen

There are no items to display

Surgical Procedures

Surgery

Title

Survival

Procedures

Anesthesia/Analgesia

Regimen

Infraorbital

artery flap

technique

Nonsurvival
(> 5 mins
and < 12
hrs)

Opioid intraoperative
analgesia, Propofol and
isoflurane anesthesia,
Regional anesthetic
technique

 

1. Alternatives Databases

* List one or two databases you searched (e.g., AltWeb, Biological

Abstracts, NORINA, PubMed, etc.) to look for alternatives.

PubMed

2. Alternatives Years Covered

* What years did your search cover? (yyyy-yyyy)

2000-2023
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3. Alternatives Recent Search

* What was the date of your most recent search?

1/1/2023

4. Alternatives Other

What methods did you use beyond database searches to look for

alternatives to painful or distressful procedures (e.g. conference

attendance, professional expertise, journal articles, training)?

Searched related text and journals to see if this particular procedure has been
described. Personal communication with Diplomates ACVD regarding rationale for
developing the infraorbital artery flap for use in repair of palatal defects in dogs.

5. Alternatives Search Strategy

* Describe your search strategy, including the scientifically relevant

keywords you used.

I searched for 'fascial plane block', 'transversus abdominis plane block', and 'rectus
sheath block'. I used the filter 'other animals' and, additionally, 'dog'.

I searched for references related to "infraorbital artery flap", "canine", "palatal
defects" to determine if any relevant data exists that would support this study.

6. Alternatives Narrative

* Evaluate the information you’ve gathered and explain any

alternatives or refined methods that cannot be used in this research.

While the assessment of analgesic efficacy in vivo has been reported (via post-
operative pain scores) for the transversus abdominis plane block, similar reports have
not yet been published for the rectus sheath block. Furthermore, there has not yet
been an objective assessment of dermatomal coverage for these regional anesthetic
techniques. Due to the complexity of the cutaneous innervation, this cannot be
mimicked by simulation or cadaveric assessments. 

No other studies or information was identified directly mimicking the information to be
gathered from the infraorbital artery flap study.
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5. Plan for Physical Methods of Euthanasia

After discussing with an RARC veterinarian, describe your plan for

physical methods of euthanasia.

 Name Description

There are no items to display

6. Other Euthanasia Methods

Describe other planned and unplanned euthanasia methods not

included above, including euthanasia performed by the RARC veterinary

staff.

No Answer Provided

7. Nonstandard Euthanasia Justification

For methods of euthanasia described above that are NOT listed in

RARC Veterinary Standards for this species, justify the use of this

method.

No Answer Provided

8. Ensure Death 

* Describe the methods you'll use to ensure death following

euthanasia procedures.

Death will be assessed via cardiac auscultation as well as visual assessment of
ventilation and corneal reflex. 
Lack of heart sounds, ventilatory effort, and corneal reflex will ensure death.

Disposition 
Indicate the final arrangements for animals assigned to this protocol.
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Select Purpose Of Locations

1. Locations Details

* Click on the name of each selected location. On the pop-up, indicate

which of the following procedures and housing will occur at that

location. Check all that apply for each location.

Location name
Facility
housing

Laboratory
housing

Nonsurgical
Procedures

Surgical
Procedures

Euthanasia

yes no

Anesthesia support,
Fascial plane block,
Propofol and isoflurane
anesthesia, Propofol and
pentobarbital for
euthanasia, Regional
anesthetic technique

No value
entered yes

no no

computed tomography,
Fascial plane block,
Propofol and isoflurane
anesthesia, Radiographic
contrast medium

No value
entered no

no no

Anesthesia support,
Fascial plane block, New
Methylene Blue, Opioid
intraoperative analgesia,
Propofol and isoflurane
anesthesia, Propofol and
pentobarbital for
euthanasia, Regional
anesthetic technique

Infraorbital
artery flap
technique

yes

no no

Anesthesia support,
Fascial plane block, New
Methylene Blue, Opioid
intraoperative analgesia,
Pre-anesthetic sedation,
Propofol and isoflurane
anesthesia, Propofol and
pentobarbital for
euthanasia, Regional
anesthetic technique

No value
entered yes

yes no No value entered No value
entered no

Transport
See policy UW-4099, Campus Transportation of Laboratory Animals, for

guidance on transporting laboratory animals outside the animal facility. A
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5. Protocol Writers
If you cannot find a name or have other questions, email arrow_help@rarc.wisc.edu

Other than the PI, choose people to help prepare, edit and submit

protocols.

Person

6. Email Contacts
If you cannot find the name you want, email arrow_help@rarc.wisc.edu

Along with the PI and protocol writers, add up to two people who

should receive pertinent protocol notfications.

Person

7. Emergency and Animal Care Contacts

* Add all personnel authorized to receive and respond to sick animal

reports or act in an animal emergency if the Principal Investigator is

not available. This person must understand the research and be able

to answer questions in the PI’s absence.

Person

 

Funding
Identify all funding sources that support your protocol. If you have

questions about grant-protocol congruence, email or submit the

Congruence Review Request Form to congruence@rarc.wisc.edu.
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study including an explanation of how your work will advance

knowledge, improve human or animal health, or benefit society. At the

end of your response, briefly and in nonscientific language describe

how you plan to interpret the collected data to meet the goals of the

study.

Temperature regulation in animals is significantly impaired during general anesthesia with
up to 85% quickly becoming cold (hypothermic). Uncontrolled hypothermia results in
significant issues such as blood clotting impairments, reduced drug metabolism,
prolonged anesthetic recovery, increased stress responses including nausea and
vomiting, and greater infection rates. Current warming methods are frequently
ineffective since conventional devices such as forced air warmers or circulating water
blankets are placed externally on the patient’s trunk, an area not specific for heat
transfer. Specialized skin on the paw allows for rapid heat control from this area and is a
potential target for treatments to delay hypothermia. Thus, the Primary Aim of this
proposal focuses on answering a clinically important yet untested question: Can
application of directed heat to the paw reduce hypothermia during anesthesia? By using
an innovative device that hastens return to normothermia in humans (AVAcore), we will
test the hypotheses that, compared with no warming interventions and conventional
warming methods, the AVAcore placed on the front paw(s) at anesthetic induction will:
1) reduce hypothermia during general anesthesia, even when agents that differentially
affect opening or closing of blood vessels are used, 2) cause animals to recover from
anesthesia quicker and reduce increases in blood sugar and shivering, and 3) not injure
the paw. Information will be novel since no investigations exist in companion animals as
to this unique, easily applied technique. Inferences gained from these studies may
greatly affect the clinical management of anesthetized patients since with reduced side
effects associated with hypothermia and quicker anesthetic recovery times, patient
care will be significantly improved.

2. Justify Use of Animals

* Explain why you must use live vertebrate animals instead of

nonanimal alternatives such as computer simulation or in vitro

systems.

There are no nonanimal alternatives to study the complex pharmacologic and
physiologic effects of therapeutic interventions aimed at controlling and reducing
hypothermia during general anesthesia in dogs and cats. Since many physiologic
systems interact to produce whole-body responses, computer simulations or in vitro
systems are not viable alternatives.

 

Experimental Narrative

1. Experimental Narrative Summary
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Anesthetic Protocol: Following premedication and anesthetic induction (see above for
agents), dogs and cats may be mechanically ventilated and be positioned in dorsal or
lateral recumbency on a thin blue pad. In dogs, a dorsal pedal or coccygeal artery will
be used for direct blood pressure measurement to assess degree of vasodilation or
vasoconstriction (based on diastolic pressures); non-invasive blood pressure monitoring
may be used alternatively. Cats will have a non-invasive oscillometric blood pressure
device placed. Heart rate, respiratory rate, SpO2, systolic (SAP), mean (MAP) and
diastolic (DAP) blood pressures, ETCO2, ETisoflurane, and oxygen flow rate may be
recorded every 5 minutes, while rectal, skin and esophageal temperatures will be
recorded every 3 minutes.

 

Blood glucose measurements (AlphaTrak, Zoetis, Parsipanny, NJ and/or PetTest glucose
monitor) may be taken prior to pre-medication (at time of PE), 10-15 minutes following
premedication, every 30-60 minutes throughout the procedure and 30 minutes post-
recovery from the existing IV catheter. Room temperature will be kept at 65-70°F (18-
21C) and IV crystalloids administered during anesthesia 

Prior to anesthesia, a non-invasive wearable thermometer collar will be placed, with or
without a small fur clip, and either a rectal temperature taken or a rectal thermometer
(YSI 4600) placed and taped to the tail and temperature readings taken prior to
sedation and throughout the experimentation protocols including recovery as detailed
above. Animals may have a circulating warm water blanket placed underneath (dogs
only; Gaymar T/Pump Classic; 42°C), a forced-air warming blanket (Bair Hugger, Avante
Animal Health, Louisville, KY; 43°C) placed on top and secured with 4 pieces of small
tape on the corners, and the AVAcore sleeve placed on one to four paws and
connected to a circulating water pump (Gaymar T/Pump Classic; 42°C) immediately
after anesthetic induction and treatment will start as soon as they are placed as
detailed above. Dogs will be maintained under anesthesia for ~2 hours, and cats will be
maintained as long as the imaging procedure takes (~60-90 minutes); both are
sufficient times to develop mild hypothermia, defined as a body temperature of <36°C.
When an animal becomes moderately hypothermic (<35°C) or becomes hyperthermic
(>39.5°C), they will be maintained for 10 minutes, then anesthesia will be discontinued,
devices removed, and the recovery period begun. During recovery, animals will be
placed on a floor or cage pad until fully recovered and standing with no active
stimulation. Times to extubation, sternal recumbency and standing will be recorded
along with any noticeable shivering. Paws will be inspected immediately after recovery
and every day for 7 days for signs of irritation or injury (discoloration, swelling, licking,
etc.). Immediately following the final AVAcore treatment with either acepromazine or
dexmedetomidine sedation (randomized), while dogs are still under anesthesia,  small
punch biopsies  (3-6 mm) of the glabrous skin on the ventral paw will be taken following
a small aseptic scrub using chlorhexidine and warm water and submitted for
histopathology to assess for any injury caused by two applications of the device, along
with a control site not touched by the device for comparison.  Cat paws will not be
biopsied.

2. Research Cores

* Some campus Research Cores conduct unique procedures (e.g.

breeding or imaging) where ALL OF THE PROCEDURES they conduct are

described on the CORE protocol. In these situations, animals are

formally transferred to the core protocol for these specialized

activities.
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Experience
As a Veterinary Anesthesiologist, I have worked with almost
every common animal species.

Rats: Experience since 1995 including survival surgeries, tissue
harvesting, neurophysiological recordings, plethysmography, etc.

Mice: Experience since 1995 including plethysmography,
behavioral assessment, tissue perfusion, neurologic injection
techniques, etc.

Reptiles: Experience since 1954 including anesthesia, handling
procedures, tissue harvest, brainstem recordings, etc.

Dogs: Experience since 1995 including anesthetic techniques,
tissue sampling, cardiovascular monitoring, etc

Ruminants: Experience since 1995 including anesthetic
techniques, physiologic (respiratory) recordings, cardiopulmonary
analyses (blood gas sampling), etc.

Cats: Experience since 1995 and analgesic including anesthetic
techniques and cardiorespiratory monitoring

Primates: Experience since 1995 including anesthetic techniques
and cardiorespiratory monitoring

Rabbits: Experience since 1995 including anesthetic techniques
and cardiorespiratory monitoring

Avian sp.: Experience since 1995 including anesthetic techniques
and cardiorespiratory monitoring

Other pocket pets (hamsters, guinea pigs, etc.): Experience sine
1995 including anesthetic and analgesic techniques and
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Painful
nonsurgical
procedures

No value entered  

Physical
euthanasia
methods

No value entered  

Anesthesia
Analgesia
Sedation
Assignment

Anesthesia, Carprofen, Vasoconstriction protocol, Vasodilation
protocol  

Transport
Method
Assignment

No value entered  

2. Research Service Group Assignments

Assign species, surgeries, and procedures to the service group.  At

least one species must be assigned to each service group.

 

There are no items to display

3. Other Relevant Experience or Training

Include any protocol-specific experience and/or relevant training for a

given study team member that is not found above.

No Answer Provided

 

Occupational Health
Use of hazardous materials requires separate review and approval by

EH&S. The Principal Investigator is responsible for obtaining all relevant

approval(s) prior to initiating work with hazardous materials.
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You may attach your current Chemical Hygiene Plan (CHP) here for

reference. The ACUC will not review the CHP.

There are no items to display

2. Chemical Details

* The table below lists chemical hazards that have been added.

View

Regimen/Substance Vasodilation protocol  

Drugs and
Compounds

Acepromazine 
Propofol 
Isoflurane  

Containment
Preparation

Fume hood, Other - The anesthesia vaporizer will be filled
in a well ventilated area or 
under a chemical fume hood if possible. Required PPE to
include gloves and 
lab coat.  

Species Domestic dog  

Agents Reproductive Hazard/Teratogen, Irritant
(respiratory/skin/eye)  

Containment
Animals

No special containment needed  

PPE needed Exam gloves - Nitrile, Exam gloves - Latex, Exam gloves -
Other, Lab coat or Disposable gown  

Waste No special precautions needed for waste/dirty bedding  

Carcasses Pick up by EH&S for incineration  

Chemical Risk Although there is no specific data regarding the health
risks of isoflurane in humans, halogenated anesthetics in
general have been associated with reproductive
problems. When using isoflurane, staff will be notified of
the potential hazards and safety signage will be posted
by anesthetic machines for staff to reference proper
isoflurane handling and use.  

Chemical SDS Yes  

Regimen/Substance Vasoconstriction protocol  

Drugs and
Compounds

Dexmedetomidine 
Propofol 
Isoflurane  

Containment
Preparation

Fume hood, Other - The anesthesia vaporizer will be filled
in a well ventilated area or 
under a chemical fume hood if possible. Required PPE to
include gloves and 
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lab coat.  

Species Domestic dog  

Agents Reproductive Hazard/Teratogen, Irritant
(respiratory/skin/eye)  

Containment
Animals

No special containment needed  

PPE needed Exam gloves - Nitrile, Exam gloves - Latex, Exam gloves -
Other, Lab coat or Disposable gown  

Waste No special precautions needed for waste/dirty bedding  

Carcasses Pick up by EH&S for incineration  

Chemical Risk Although there is no specific data regarding the health
risks of isoflurane in humans, halogenated anesthetics in
general have been associated with reproductive
problems. When using isoflurane, staff will be notified of
the potential hazards and safety signage will be posted
by anesthetic machines for staff to reference proper
isoflurane handling and use.  

Chemical SDS Yes  

3. Chemical Safety Signage

Upload any chemical safety signage associated with this protocol. 

There are no items to display
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Species: Domestic dog

Species: Domestic dog

Species: Domestic dog

Justify Species Choice

1. Species or Group Choice Justification

* Explain why you chose this species or target group.

We are studying the generation of and treatment for hypothermia in dogs. Although
any results found here may lead to further studies in other species, our targeted
audience is dogs since they comprise the majority of anesthetized veterinary
patients and hypothermia is a significant issue during anesthesia.

 

Number of Animals

1. Maximum 3-year Total

* What is the maximum number of this species that you will use

during your protocol's three-year period?

Include control and replacement, breeding colony, preweaned, and

euthanized animals.

5

2. Animal Number Justification

* Provide a justification for the maximum number of animals

requested.

For renewals, provide an updated justification for the animals you

require for the next three years.

Statistical analyses will be performed by our statistician ( ) using R who is aware
of our small sample size (n=3) for these preliminary investigations due to financial
limitations of the grant and has suggested our crossover design. In previous studies,
seven dogs per group were determined to be necessary to detect a difference between
groups of 0.5°C with an alpha of 0.05 and power of 0.80. Thus, our study may be
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dioxide (ETCO2) between 35-45 mmHg. Dogs will be positioned in
dorsal recumbency on a thin blue pad and a 22-gauge catheter
will be placed in a dorsal pedal or coccygeal artery for direct
blood pressure measurement to assess degree of vasodilation or
vasoconstriction (based on diastolic pressures). Animals will also
be monitored with a pulse oximeter (SpO2), electrocardiogram
(ECG), capnometer (ETCO2), and esophageal, dermal and rectal
thermometers connected to a multiparameter monitor. Heart rate,
respiratory rate, SpO2, systolic (SAP), mean (MAP) and diastolic
(DAP) blood pressures, ETiso, and oxygen flow rate will be
recorded every 5 minutes, while rectal, dermal and esophageal
temperatures will be recorded every 3 minutes.  

View

Name Vasodilation protocol  

Drugs and
Compounds

Acepromazine 
Propofol 
Isoflurane  

Description Premedication: acepromazine (0.03-0.05 mg/kg IV) 
Anesthetic induction: propofol (1-6 mg/kg IV) 
Maintenance: 0.5-3% isoflurane in 100% oxygen delivered by
endotracheal tube  

Monitoring
Plan

General anesthesia will be maintained using isoflurane delivered in
100% oxygen (1-2 L/min) targeting an end tidal isoflurane (ETiso)
of 1.3%. Mechanical ventilation will be initiated, with a tidal
volume of 10-15 mL/kg, respiratory rate of 8-12 bpm, and peak
inspiratory pressure of 8-10 cm H2O to maintain end tidal carbon
dioxide (ETCO2) between 35-45 mmHg. Dogs will be positioned in
dorsal recumbency on a thin blue pad and a 22-gauge catheter
will be placed in a dorsal pedal or coccygeal artery for direct
blood pressure measurement to assess degree of vasodilation or
vasoconstriction (based on diastolic pressures). Animals will also
be monitored with a pulse oximeter (SpO2), electrocardiogram
(ECG), capnometer (ETCO2), and esophageal, dermal and rectal
thermometers connected to a multiparameter monitor. Heart rate,
respiratory rate, SpO2, systolic (SAP), mean (MAP) and diastolic
(DAP) blood pressures, ETiso, and oxygen flow rate will be
recorded every 5 minutes, while rectal, dermal and esophageal
temperatures will be recorded every 3 minutes.  

Euthanasia Substance
If a substance is used to euthanize this species, it should be entered here.

Include CO2. Refer to RARC guidance for Euthanasia Methods for

additional information.

1. Euthanasia Substance Details

* Provide details on each euthanasia substance you will use.
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View

Name pentobarbital sodium for euthanasia  

Drugs or
Compounds

pentobarbital sodium  

Euthanasia
Procedure
Description

Animal will be euthanized with a calculated dose of pentobarbital
sodium via IV injection (≥120mg/kg for the first 4.5kg of body
weight ≥60mg/kg per 4.5kg of body weight thereafter).  

All Other Substances
For each substance or regimen, click "Add" to answer questions about its

administration.

Describe the materials delivered to animals via injection, infusion,

inhalation, implantation, ingestion in food or water, nonstandard diets, and

by other means. Include administration of radionuclides via injection or in

food.

Do not include substances used for clinical relief of pain or

distress (anesthesia/analgesia) or for euthanasia of this species. See help

for additional guidance.

1. Other Substances Details

* Provide details on all other substances you will use. Refer to RARC

guidance for All other Substance Administration for additional

information.

View

Name Balanced crystalloid solution  

Drugs or Compounds Balanced crystalloid solution (LRS, Normosol,
Plasmalyte, etc.)  

Category No Value Entered  

Dosing Details During anesthesia, 3-5 mL/kg/hr balanced crystalloid
will be administered IV throughout the procedure  

Purpose of
Use/Monitoring

Balanced crystalloids are used to combat fluid loss,
maintain circulating volume and ensure vascular access.
 

Painful/Distressful? No  
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to the RARC guidance for Blood Collection for blood volumes of

commonly used animals and help responding to the questions on this

page.

1. Blood Collection Details

* The table below lists regimens of blood collection that have been

added.

View

Name Blood glucose  

Collect Site Intravenous catheter, paw pad, cephalic/saphenous
vein  

Blood Collection
Process

Blood will be taken from the IV catheter, paw pad or
cephalic/saphenous vein for serial blood glucose
sampling. Point-of-care sampling will be taken from the
paw pad or IV catheter. If the catheter is used, 0.5 mL
blood will be withdrawn and discarded, then 0.25 mL
whole blood used for sampling, then the IV catheter will
be flushed with 0.5-1 mL 0.9% saline. If the blood
glucose is analyzed by the SVM lab, it will be taken
directly from a vein and up to 4 ml of whole blood will
be drawn per sample to get an ample volume of plasma
for laboratory sampling. Samples will be taken prior to
premedication, 15 minutes after premedication, and
every 30 minutes for 2 hours under general anesthesia
and 30 minutes post-recovery.  

Blood Collection
Monitoring

No Value Entered  

Max. Single Draw
Vol. (ml)

Up to 4 mls  

Max. Single Draw
Vol. (percent)

8 kg X 90 ml/kg = 720 ml. 7 samples per dog X 4 ml =
28 ml. 28 ml in a dog with a 720 ml blood volume =
3.8% max  

# Samples 7 samples during each treatment  

Interval There will be a minimum of 3 days between each set of
blood draws.  

Blood Terminal? No  

Painful/Distressful? No  

Analgesic/Anesthetic
Regimen

No value entered  

Name PCV/TP/Azostick  

Collect Site Cephalic vein  

Blood Collection Prior to experimentation, 0.5-1 mL blood will be
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* 

View

Process obtained from the cephalic vein for baseline bloodwork  

Blood Collection
Monitoring

No Value Entered  

Max. Single Draw
Vol. (ml)

0.5-1 mL  

Max. Single Draw
Vol. (percent)

< 1% of total blood volume  

# Samples once per treatment (total = 6)  

Interval No Value Entered  

Blood Terminal? No  

Painful/Distressful? No  

Analgesic/Anesthetic
Regimen

No value entered  

2. Blood Collection Exceed Limits
For any survival blood collection regimens that approach or exceed the

maximum collection limits as outlined in the RARC guidelines, describe

monitoring and supportive care procedures.

No Answer Provided

3. Blood Collection Justification
Provide justification for survival blood collection regimen limits stated

in question #2 or justification for multiple collections in a short period

of time.

No Answer Provided

Other Nonsurgical Procedures

1. Other Nonsurgical Procedures Details
Provide details for other nonsurgical procedures you will use.
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View

Name External Temperature Monitoring  

Pre and Post Care
and/or Treatment

No Value Entered  

Description Prior to sedation/anesthesia a rectal temperature probe
and a non-invasive dermal temperature collar will be
placed to measure temperature throughout all
procedures including recovery. A small fur clip may be
performed on the neck prior to collar placement. As part
of routine anesthetic monitoring, an esophageal
temperature will also be placed while anesthetized.  

Frequency 6 times per dog (2 pre-meds [dexmedetomidine pre-
med/vasoconstriction, acepromazine pre-
med/vasodilation] X 3 treatments [control, conventional
heat source, AVAcore = 6 treatment combinations)  

Painful/Distressful? No  

Files

Analgesic/Anesthetic
Regimen

Vasoconstriction protocol, Vasodilation protocol  

View

 

Name Heating Device Testing  

Pre and Post Care
and/or Treatment

No Value Entered  

Description All dogs will have a circulating warm water blanket
placed underneath (Gaymar T/Pump Classic; 42°C), a
forced-air warming blanket (Bair Hugger, Avante Animal
Health, Louisville, KY; 43°C) placed on top and secured
with 4 pieces of small tape on the corners, and the
AVAcore sleeve placed on one to four limbs and
connected to a circulating water pump (Gaymar T/Pump
Classic; 42°C) immediately after anesthetic induction.
Under each drug combination, a dog will undergo three
treatment groups: 1) all warming devices placed but
not turned on (NONE), 2) all warming devices placed
but only conventional warming devices including a
circulating warm water blanket and forced air warmer
turned on (CONV), and 3) all warming devices placed
but only the AVAcore warm water blanket turned on
(AVA). Thus, each dog will undergo 6 experiments with
at least 3 days between experiments. When a dog
becomes moderately hypothermic (<35°C) or
hyperthermic (>39.5°C), they will be maintained for 10
minutes, then anesthesia will be discontinued, devices
removed, and the recovery period begun. If they remain
normothermic, anesthesia will be continued for up to 2
hours then they will be recovered.  

Frequency 6 as described above (3 treatments with 2 anesthetic
protocols)  

Painful/Distressful? No  

Files

Analgesic/Anesthetic Carprofen, Vasoconstriction protocol, Vasodilation
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Regimen protocol  

View

 

Name Recovery Monitoring  

Pre and Post Care
and/or Treatment

No Value Entered  

Description During recovery, dogs will be placed undisturbed on a
floor pad until fully recovered and standing. Times to
extubation, sternal recumbency and standing will be
recorded along with any noticeable shivering. Paws will
be inspected immediately after recovery and every day
for 7 days for signs of irritation or injury (discoloration,
swelling, licking, etc.).  

Frequency Once per treatment (total = 6 times)  

Painful/Distressful? No  

Files

Analgesic/Anesthetic
Regimen

Vasoconstriction protocol, Vasodilation protocol  

View

 

Name Rectal Temperature Monitoring  

Pre and Post Care
and/or Treatment

No Value Entered  

Description Prior to anesthesia, a rectal thermometer (YSI 4600)
will be placed, taped to the tail and temperature
readings taken prior to sedation and throughout the
experimentation protocols including recovery.  

Frequency Once per treatment (total = 6 times)  

Painful/Distressful? No  

Files

Analgesic/Anesthetic
Regimen

Vasoconstriction protocol, Vasodilation protocol  

Surgery Y/N

1. Surgery Performed
Surgical procedures that are initiated on a live animal prior to confirmation of death,
such as thoracotomy for terminal perfusion, are considered surgeries.

Not surgery: Fine-needle biopsies, intravitreal or subcutaneous injections, simple
catheter insertions. These should be described in Other Nonsurgical Procedures.
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Punch

biopsy

Minor
survival

Vasoconstriction protocol,
Vasodilation protocol

1. Alternatives Databases

* List one or two databases you searched (e.g., AltWeb, Biological

Abstracts, NORINA, PubMed, etc.) to look for alternatives.

Pub Med

2. Alternatives Years Covered

* What years did your search cover? (yyyy-yyyy)

1966-2023

3. Alternatives Recent Search

* What was the date of your most recent search?

7/10/2023

4. Alternatives Other
What methods did you use beyond database searches to look for

alternatives to painful or distressful procedures (e.g. conference

attendance, professional expertise, journal articles, training)?

No Answer Provided

5. Alternatives Search Strategy

* Describe your search strategy, including the scientifically relevant
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keywords you used.

We search all relevant literature for alternatives. Keywords include: alternative, dog,
warming, arteriovenous anastomoses, temperature

6. Alternatives Narrative

* Evaluate the information you’ve gathered and explain any

alternatives or refined methods that cannot be used in this research.

No alternatives were found to investigate the complex, multisystemic effects of
thermoregulation in anesthetized dogs and interventions aimed at stabilizing body
tempreature in the face of perturbations. Thus, live, anesthetized dogs will be used.

 

Complications
In previous sections, you identified the pain and discomfort animals might

experience from each procedure. Now consider your procedures from a

broader perspective.

1. Potential Complications

* What are the potential complications animals may experience from

any of your procedures (e.g., internal bleeding after liver biopsy, Graft

Versus Host Disease (GVHD) with transplant) or from any chronic

condition resulting from the procedures (e.g., lameness, disease) and

how will the complications be managed?

Significant complications are not expected with these experiments. However, we will
monitor for signs of discomfort associated with hypothermia (post-anesthesia nausea
and vomiting), and any tissue damage associated with device application. If seen,
RARC veterinary personnel will be notified. During anesthesia, complications such as
hypotension, hypertension, hypothermia, hyperthermia, hypoxemia, arrhythmias and
death may occur, although they are not anticipated. If seen, RARC vet personnel will
be contacted and treatment options discussed during the procedure.

2. Unrelieved Pain or Distress
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5. Plan for Physical Methods of Euthanasia
After discussing with an RARC veterinarian, describe your plan for

physical methods of euthanasia.

 Name Description

There are no items to display

6. Other Euthanasia Methods
Describe other planned and unplanned euthanasia methods not

included above, including euthanasia performed by the RARC veterinary

staff.

No Answer Provided

7. Nonstandard Euthanasia Justification
For methods of euthanasia described above that are NOT listed in

RARC Veterinary Standards for this species, justify the use of this

method.

No Answer Provided

8. Ensure Death 

* Describe the methods you'll use to ensure death following

euthanasia procedures.

Death will be confirmed by respiratory and cardiac arrest.

Disposition 
Indicate the final arrangements for animals assigned to this protocol.
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did not find in the search box for question 1.

Add your location in question 3, if it is not controlled by UW-Madison or

its affiliates.

1. Current ACUC Approved Locations

Location
Common
Name

Room Name
Location
Type

Committee
Housing
Allowed

Procedure
Allowed

Surgery Level

vivarium facility SVM yes yes
Survival USDA
or Lesser
Allowed

Vivarium
facility SVM yes yes Most Surgeries

Allowed

lab SVM no yes Most Surgeries
Allowed

lab SVM no yes
Survival USDA
or Lesser
Allowed

lab SVM no yes
Survival USDA
or Lesser
Allowed

facility SVM yes yes
Survival USDA
or Lesser
Allowed

lab SVM no yes Most Surgeries
Allowed

  

2. Locations Not Found under Current ACUC Approved
Locations

You must request ACUC approval for these locations.

Building Name Building Address Room Name

There are no items to display
  

3. Locations Not Controlled by UW-Madison or Its
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Affiliates

Location Location Address

There are no items to display
  

Select Purpose Of Locations

1. Locations Details
* Click on the name of each selected location. On the pop-up, indicate

which of the following procedures and housing will occur at that

location. Check all that apply for each location.

Location
name

Facility
housing

Lab
husbandry

Laboratory
housing

Nonsurgical
Procedures

Surgical
Procedures

Euthanasia

yes  no

Balanced crystalloid
solution, Blood
glucose, Carprofen,
External
Temperature
Monitoring, Heating
Device Testing,
PCV/TP/Azostick,
pentobarbital
sodium for
euthanasia,
Recovery
Monitoring, Rectal
Temperature
Monitoring, Sterile
ophthalmic
lubricant,
Vasoconstriction
protocol,
Vasodilation
protocol

Punch
biopsy yes

no  no

Balanced crystalloid
solution, Blood
glucose, Carprofen,
External
Temperature
Monitoring, Heating
Device Testing,
PCV/TP/Azostick,
pentobarbital
sodium for
euthanasia,
Recovery
Monitoring, Rectal
Temperature
Monitoring, Sterile
ophthalmic
lubricant,

Punch
biopsy yes
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Vasoconstriction
protocol,
Vasodilation
protocol

yes  no No value entered No value
entered no

no  no

Balanced crystalloid
solution, Blood
glucose, Carprofen,
External
Temperature
Monitoring, Heating
Device Testing,
PCV/TP/Azostick,
pentobarbital
sodium for
euthanasia,
Recovery
Monitoring, Rectal
Temperature
Monitoring, Sterile
ophthalmic
lubricant,
Vasoconstriction
protocol,
Vasodilation
protocol

No value
entered

yes

no  no

Balanced crystalloid
solution, Blood
glucose, Carprofen,
External
Temperature
Monitoring, Heating
Device Testing,
PCV/TP/Azostick,
pentobarbital
sodium for
euthanasia,
Recovery
Monitoring, Rectal
Temperature
Monitoring, Sterile
ophthalmic
lubricant,
Vasoconstriction
protocol,
Vasodilation
protocol

Punch
biopsy yes

no  no

Balanced crystalloid
solution, Blood
glucose, Carprofen,
External
Temperature
Monitoring, Heating
Device Testing,
PCV/TP/Azostick,
pentobarbital
sodium for
euthanasia,
Recovery
Monitoring, Rectal
Temperature

Punch
biopsy yes
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Upload supplemental information (i.e. SOPs, maps) here.

There are no items to display

End of Species Details
You are done answering questions about this species.

Click on “Species Complete.”  You will be redirected to the Species start

page where you can answer questions about additional species in your

protocol or continue to the next section.  
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Species: Domestic cat

Species: Domestic cat

Justify Species Choice

1. Species or Group Choice Justification

* Explain why you chose this species or target group.

We are studying the generation of and treatment for hypothermia in cats. Although
any results found here may lead to further studies in other species, our targeted
audience is cats since they comprise many of the anesthetized veterinary patients
and hypothermia is a significant issue during anesthesia.

 

Number of Animals

1. Maximum 3-year Total

* What is the maximum number of this species that you will use

during your protocol's three-year period?

Include control and replacement, breeding colony, preweaned, and

euthanized animals.

8

2. Animal Number Justification

* Provide a justification for the maximum number of animals

requested.

For renewals, provide an updated justification for the animals you

require for the next three years.

Statistical analyses will be performed by our statistician ( ) using R who is aware
of our small sample size (n=6-8) for these preliminary investigations. In previous studies,
seven dogs per group were determined to be necessary to detect a difference between
groups of 0.5°C with an alpha of 0.05 and power of 0.80. Thus, our study, albeit in
cats, is meant to provide Preliminary Data for a more substantial grant. 
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a oscillometric blood pressure cuff used to measure blood
pressure. Animals will also be monitored with a pulse oximeter
(SpO2), electrocardiogram (ECG), capnometer (ETCO2), and
esophageal and rectal thermometer connected to a
multiparameter monitor. Heart rate, respiratory rate, SpO2,
systolic (SAP), mean (MAP) and diastolic (DAP) blood pressures
and oxygen flow rate will be recorded every 5 minutes, while
rectal and esophageal temperatures will be recorded every 3
minutes 
 

Euthanasia Substance
If a substance is used to euthanize this species, it should be entered here.

Include CO2. Refer to RARC guidance for Euthanasia Methods for

additional information.

1. Euthanasia Substance Details

* Provide details on each euthanasia substance you will use.

View

Name pentobarbital sodium for euthanasia  

Drugs or
Compounds

pentobarbital sodium  

Euthanasia
Procedure
Description

Animals will be euthanized with a calculated dose of pentobarbital
sodium via IV injection (≥120mg/kg for the first 4.5kg of body
weight ≥60mg/kg per 4.5kg of body weight thereafter).  

All Other Substances
For each substance or regimen, click "Add" to answer questions about its

administration.

Describe the materials delivered to animals via injection, infusion,

inhalation, implantation, ingestion in food or water, nonstandard diets, and

by other means. Include administration of radionuclides via injection or in

food.

Do not include substances used for clinical relief of pain or



PRINTED ON: 10/2/2025

7 / 27

Species: Domestic cat

distress (anesthesia/analgesia) or for euthanasia of this species. See help

for additional guidance.

1. Other Substances Details

* Provide details on all other substances you will use. Refer to RARC

guidance for All other Substance Administration for additional

information.

View

Name Balanced crystalloid solution  

Drugs or Compounds Balanced crystalloid solution (LRS, Normosol,
Plasmalyte, etc.)  

Category No Value Entered  

Dosing Details During anesthesia, 3-5 mL/kg/hr balanced crystalloid
will be administered IV throughout the procedure 
 

Purpose of
Use/Monitoring

Balanced crystalloids are used to combat fluid loss,
maintain circulating volume and ensure vascular access.
 

Painful/Distressful? No  

Anesthesia/Analgesia
Regimen

No value entered  

View

Name Sterile ophthalmic lubricant  

Drugs or Compounds Sterile ophthalmic lubricant  

Category No Value Entered  

Dosing Details Sterile ophthalmic lubricant will be placed topically on
the eye for lubrication during general anesthesia. 
 

Purpose of
Use/Monitoring

This is used to keep eyes lubricated  

Painful/Distressful? No  

Anesthesia/Analgesia
Regimen

No value entered  

Special Substances Checklist

1. Special Substances Selection
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View Max. Single Draw
Vol. (ml)

0.4 mL  

Max. Single Draw
Vol. (percent)

Assuming the cat weighs at least 3 kg and a blood
volume of 60 mL/kg (180 mL), each blood sample
represents <1% of the blood volume  

# Samples 8 samples (8 X 0.4 mL = 3.2 mL; < 2% of blood volume)
during each treatment  

Interval No Value Entered  

Blood Terminal? No  

Painful/Distressful? No  

Analgesic/Anesthetic
Regimen

No value entered  

View

Name PCV/TP/Azostick  

Collect Site Cephalic or saphenous vein  

Blood Collection
Process

No Value Entered  

Blood Collection
Monitoring

No Value Entered  

Max. Single Draw
Vol. (ml)

0.5-1 mL  

Max. Single Draw
Vol. (percent)

<1% of total blood volume  

# Samples once per treatment (total = 3)  

Interval No Value Entered  

Blood Terminal? No  

Painful/Distressful? No  

Analgesic/Anesthetic
Regimen

No value entered  

2. Blood Collection Exceed Limits
For any survival blood collection regimens that approach or exceed the

maximum collection limits as outlined in the RARC guidelines, describe

monitoring and supportive care procedures.

No Answer Provided

3. Blood Collection Justification
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* 

Provide justification for survival blood collection regimen limits stated

in question #2 or justification for multiple collections in a short period

of time.

No Answer Provided

Other Nonsurgical Procedures

1. Other Nonsurgical Procedures Details
Provide details for other nonsurgical procedures you will use.

View

 

Name Heating Device Testing  

Pre and Post Care
and/or Treatment

No Value Entered  

Description Cats will have a forced-air warming blanket (Bair
Hugger, Avante Animal Health, Louisville, KY; 43°C)
placed on top and secured with 4 pieces of small tape
on the corners, and the AVAcore sleeve placed on the
opposite front limb as the IV catheter and connected to
a circulating water pump (Gaymar T/Pump Classic;
42°C) immediately after anesthetic induction. A cat will
undergo three treatment groups: 1) all warming devices
placed but not turned on (NONE), 2) all warming
devices placed but only the forced air warmer turned on
(CONV), and 3) all warming devices placed but only the
AVAcore warm water blanket turned on (AVA). Thus,
each cat will undergo 3 experiments with at least 1
week between experiments. When a cat becomes
hypothermic (<36°C) or hyperthermic (>38.3°C), they
will be maintained for 10 minutes, then anesthesia will
be discontinued, devices removed, and the recovery
period begun. If they remain normothermic, anesthesia
will be continued until the imaging procedure is
completed (~60-90 minutes) then they will be
recovered.  

Frequency No Value Entered  

Painful/Distressful? No  

Files

Analgesic/Anesthetic
Regimen

Anesthesia  

 

Name Recovery Monitoring  
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View

Pre and Post Care
and/or Treatment

No Value Entered  

Description During recovery, cats will be placed on a cage pad until
fully recovered and standing with no active stimulation.
Times to extubation, sternal recumbency and standing
will be recorded along with any noticeable shivering.
Paws will be inspected immediately after recovery and
every day for 7 days for signs of irritation or injury
(discoloration, swelling, licking, etc.). 
 

Frequency No Value Entered  

Painful/Distressful? No  

Files

Analgesic/Anesthetic
Regimen

Anesthesia  

View

 

Name Rectal Temperature Monitoring  

Pre and Post Care
and/or Treatment

No Value Entered  

Description Prior to anesthesia, a rectal temperature may be taken.
Immediately following sedation, a rectal thermometer
(YSI 4600) will be placed, taped to the tail and
temperature readings taken prior to sedation and
throughout the experimentation protocols including
recovery. 
 

Frequency No Value Entered  

Painful/Distressful? No  

Files

Analgesic/Anesthetic
Regimen

Anesthesia  

Surgery Y/N

1. Surgery Performed
Surgical procedures that are initiated on a live animal prior to confirmation of death,
such as thoracotomy for terminal perfusion, are considered surgeries.

Not surgery: Fine-needle biopsies, intravitreal or subcutaneous injections, simple
catheter insertions. These should be described in Other Nonsurgical Procedures.

* Will major, minor, or nonsurvival surgery be performed on any of
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* What was the date of your most recent search?

4/25/2023

4. Alternatives Other
What methods did you use beyond database searches to look for

alternatives to painful or distressful procedures (e.g. conference

attendance, professional expertise, journal articles, training)?

No Answer Provided

5. Alternatives Search Strategy

* Describe your search strategy, including the scientifically relevant

keywords you used.

We search all relevant literature for alternatives. Keywords include: alternative, cat,
warming, arteriovenous anastomoses, temperature

6. Alternatives Narrative

* Evaluate the information you’ve gathered and explain any

alternatives or refined methods that cannot be used in this research.

No alternatives were found to investigate the complex, multisystemic effects of
thermoregulation in anesthetized cats and interventions aimed at stabilizing body
tempreature in the face of perturbations. Thus, live, anesthetized cats will be used.

 

Complications
In previous sections, you identified the pain and discomfort animals might

experience from each procedure. Now consider your procedures from a

broader perspective.















PRINTED ON: 10/2/2025

22 / 27

If you will house animals and perform procedures in the same established

animal facility:

Type “vivarium” in the search box and select from the results. To allow

flexibility and avoid possible protocol violations, do not select a specific

room.

If you will use clinical space in the School of Veterinary Medicine-North or

South do not select a specific room. Choose “department”: Oncology,

Internal Medicine etc.:

Type “SVM” in the search box and select from the results scrolling to find

North and South buildings.

If you will use a non-vivarium PI laboratory to hold animals and/or perform

procedures:

Type the room number in the search box and select from the results.

Include the building module (e.g. K4/123) for the Clinical Sciences Center

(CSC). Add each room separately; you cannot add room ranges.

Add your location in question 2, if it is a UW-Madison location that you

did not find in the search box for question 1.

Add your location in question 3, if it is not controlled by UW-Madison or

its affiliates.

1. Current ACUC Approved Locations

Location Common
Name

Room Name
Location
Type

Committee
Housing
Allowed

Procedure
Allowed

Surgery
Level

vivarium facility SVM yes yes

Survival
USDA or
Lesser
Allowed

Imaging/Radiology facility SVM yes yes
Surgeries
Not
Allowed

CT/Endoscopy facility SVM yes yes
Most
Surgeries
Allowed

 Vivarium facility SVM yes yes
Most
Surgeries
Allowed
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Species: Domestic cat

lab SVM no yes

Survival
USDA or
Lesser
Allowed

lab SVM no yes

Survival
USDA or
Lesser
Allowed

lab SVM no yes

Survival
USDA or
Lesser
Allowed

lab SVM no yes

Survival
USDA or
Lesser
Allowed

  

2. Locations Not Found under Current ACUC Approved
Locations

You must request ACUC approval for these locations.

Building Name Building Address Room Name

There are no items to display
  

3. Locations Not Controlled by UW-Madison or Its
Affiliates

Location Location Address

There are no items to display
  

Select Purpose Of Locations

1. Locations Details
* Click on the name of each selected location. On the pop-up, indicate

which of the following procedures and housing will occur at that

location. Check all that apply for each location.
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Species: Domestic cat

other

1.4. Transport Files
Upload supplemental information (i.e. SOPs, maps) here.

There are no items to display

End of Species Details
You are done answering questions about this species.

Click on “Species Complete.”  You will be redirected to the Species start

page where you can answer questions about additional species in your

protocol or continue to the next section.  
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