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WVU IACUC Guidelines: 
Surgery Guidelines for USDA-Regulated Species  
 
Purpose 
This document provides guidelines and considerations when performing anesthetic and surgical 
procedures on USDA-regulated species of laboratory animals (all warm-blooded vertebrates except mice, 
rats and birds that are specifically bred for research). 
 
General Information 
A. The objectives of pre- and post-operative care are to minimize pain, discomfort and/or distress in 

animals that undergo anesthetic and/or surgical procedures. 
B. Surgery is conducted in accordance with applicable regulatory documents (e.g., Animal Welfare Act 

& Regulations, the Guide for the Care and Use of Laboratory Animals) and current veterinary 
medical standards and practices. 

C. Anesthetic and surgical procedures, along with all medications to be given, should be justified and 
described in IACUC-approved animal protocols. Clinically indicated surgical procedures to ensure 
animal health or well-being may be performed by a WVU veterinarian or designee and do not require 
an IACUC-approved protocol. 

D. Anesthetic and surgical procedures may be performed only by properly trained personnel. WVU 
veterinary staff is available to provide training upon request. 

E. Pain relief must be provided to animals undergoing surgical procedures unless otherwise 
scientifically justified in the IACUC-approved animal protocol. WVU veterinary staff should be 
consulted for species-specific recommendations for analgesic drugs. Post-operative pain control is 
best achieved with the use of preemptive analgesia, when analgesics are provided while the animal is 
under anesthesia. 

F. Categorization of surgery into major and minor procedures is defined in the WVU IACUC protocol 
form, but some procedures may be classified as either major or minor surgery depending on the 
impact to the animal (i.e. laparoscopic and some neurosurgical procedures). The IACUC and WVU 
veterinarians will provide guidance as needed, when determining procedure categorization. 

 
Responsibilities 
A. The Principal Investigator (PI) is responsible for: 

1. Ensuring that all research personnel under their supervision who are performing anesthetic 
and/or surgical procedures on animals are adequately trained and familiar with the IACUC-
approved protocol(s), 

2. Ensuring that PI-managed surgical areas and equipment are properly maintained, 
3. Ensuring all post-operative monitoring and substance administration is done, either by trained 

laboratory personnel or by making arrangements with WVU veterinary staff, and 
4. Reporting any peri- or post-operative complications to the facility veterinarian. 

 
B. WVU veterinarians are responsible for: 

1. Ensuring that WVU personnel under their supervision who are performing anesthetic and/or 
surgical procedures on animals are adequately trained, and 

2. Ensuring that WVU-managed surgical areas and equipment are properly maintained. 
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Procedures 
A. Prior to an Anesthetic or Surgical Procedure 

1. SURGICAL FACILITIES 
a. Survival surgery must be performed in a dedicated surgical facility or area approved by the 

IACUC. 
b. Non-survival surgery must be performed in an IACUC-approved area. 

 
2. PRE-OPERATIVE FASTING 

a. Fasting and withholding of water may be required for surgery and should occur after the 
species-specific acclimation period, as defined in the IACUC policy on acclimation.  
 

3. PRE-ANESTHETIC EVALUATION 
a. The general health status and clinical appearance of the animal should be evaluated. Animals 

with clinical concerns or that have poor body condition should not undergo anesthesia or 
surgery without consultation with a WVU veterinarian. 

b. Pre-surgical diagnostic screening tests may be appropriate for certain surgical candidates and 
can be coordinated with veterinary staff. 

 
4. INHALATION ANESTHESIA EQUIPMENT 

a. Anesthesia equipment should be operated according to manufacturer’s directions. 
b. Anesthesia machines and precision vaporizers should be checked prior to use to ensure 

proper function and to verify that sufficient volume of anesthetic agent and delivery gas are 
present to complete scheduled procedures. 

c. Waste anesthetic gas must be actively or passively scavenged, as covered in the IACUC 
guidelines on inhalation anesthesia in animals. 

 
B. Aseptic Technique  

1. DEFINITION: The use of practices that restrict microorganisms in the environment and prevent 
contamination of the surgical site. 

 
2. SURGICAL INSTRUMENT PREPARATION 

a. A sterile set or surgical pack of instruments must be used for each animal undergoing 
survival surgery. All instruments and supplies should be sterilized via autoclave (steam or 
dry heat) or gas (ethylene oxide or hydrogen peroxide) sterilization. 

b. Surgery packs should be properly prepared so the surgeon opening them is only touching 
sterile internal surfaces. 

c. Sterilization indicators should be placed on the inside of at least one surgical pack for each 
sterilization to verify sterilization is complete. 

d. The date of sterilization should be noted on the outside of the surgical pack. (refer to IACUC 
Sterile Pack Policy) 

 
3. ANIMAL PREPARATION AND PROCEDURES 

a. The animal should be anesthetized according to procedures outlined in the IACUC-approved 
protocol. 
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b. Thermal support should be provided for the duration of anesthesia to minimize hypothermia. 
c. The eyes should be lubricated with sterile ophthalmic ointment. 
d. Hair/fur/wool should be removed from the surgical site using appropriately sized clean 

clippers. The area of hair/fur removal should be approximately twice that of the surgical site. 
 Use of depilatory cream may be appropriate for certain procedures. When used, it must 

not contact the eyes or mucous membranes and must be rinsed off thoroughly with water 
to avoid skin irritation. (maximum contact time should be less than 10 minutes) 

e. A preliminary surgical scrub should be performed for all survival surgeries, working from the 
inside of the clipped area outwards, in a prep room near the surgical suite. Alcohol or sterile 
water should be alternated with either betadine or chlorhexidine scrub/soap (not solution) at 
least twice to ensure the surgical area is clean. 

f. The animal should be moved to the surgical area and connected to the appropriate anesthetic 
monitoring equipment 

g. A complete surgical scrub should be performed. Alcohol or sterile water should be alternated 
with either betadine or chlorhexidine scrub/soap (not solution) a total of three times to 
provide adequate skin disinfection. Final application of betadine or chlorhexidine solution 
can be applied to protect the site until surgery begins. The surgeon will drape the surgical 
area with sterile drapes before the start of any procedure. 

h. Surgical plane of anesthesia should be confirmed prior to proceeding with surgical 
procedure. 
 A lack of palpebral reflex, ventromedial pupil position, reduced muscle tone, and a lack 

of response to painful stimuli are indicators of surgical anesthesia in non-rodent 
mammals. A regular but decreased heart rate and respiratory rate should also be noted.  

i. Appropriate aseptic technique must be used at all times during survival surgery. 
j. Tissues and organs should be gently manipulated using the appropriate surgical instruments. 
k. Incision closure of organs, tissues and skin should be accomplished using material 

appropriate for the species and procedure. When sutures are used, consideration should be 
given to the type of suture, suture pattern, and needle size and type. 

l. Analgesics, antibiotics, fluids or other supportive care should be administered according to 
the IACUC-approved protocol. 

 
4. SURGEON PREPARATION AND PROCEDURES 

a. Survival surgery procedures require the surgeon to wash and scrub hands and arms 
appropriately for the species used and the specific surgical procedure. 

b. Appropriate personal protective equipment (PPE) should be worn according to the location 
and biohazard level of the work area. 

c. Major surgical procedures: Surgical personnel should wear clean scrubs, sterile gown, shoe 
covers, surgical mask, hair cover, and sterile gloves. 

d. Minor surgical procedures: Surgical personnel should wear clean scrubs, a clean gown, shoe 
covers, surgical mask, hair cover, and sterile gloves. 

e. The surgical pack should not be opened until surgery is ready to begin. 
f. All other personnel entering the surgery room must don at least a surgical mask, hair 

covering, clean scrubs and shoe covers. If working near the surgical area, they should also 
don a clean gown and clean gloves. 

g. Additional PPE (e.g. eye protection) may be required for surgeries involving the use of 
biological and chemical hazards or other specific procedures. 
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C. Anesthetic monitoring and records 

1. Anesthetic depth should be assessed at least every 15 minutes throughout the procedure and 
supportive drugs and fluids administered as needed and described in the IACUC-approved 
protocol. 

2. During anesthesia, vital parameters as described in the IACUC-approved protocol should also be 
monitored and recorded at least every 15 minutes. 
a. Ideally, monitoring equipment can be used to monitor parameters such as heart rate, 

respiratory rate, mucous membrane color, oxygen saturation, body temperature, and/or blood 
pressure.  

b. Without equipment beyond a stethoscope and thermometer, at least heart rate, respiratory 
rate, body temperature and pain response must be checked. 

3. Anesthetic monitoring forms are available (contact veterinary staff) and can be utilized to record 
the animal weight, dose, route and time of substances administered including anesthetics, 
analgesics, antibiotics and fluids. Notes should also be made of all significant peri-operative 
events, such as beginning of surgery, organ manipulation, end of surgery, and any complications 
that occur during the procedure. 

4. Anesthesia logs, procedure forms and other peri-operative documentation should be included in 
the animal’s clinical veterinary medical record. All documents in the medical record should 
include at least the following: Principal Investigator’s name, protocol #, species, animal ID, 
description of procedure and date. Abbreviations can be used if they are defined somewhere on 
the form. 

5. All records shall be maintained for the duration of the activity (protocol, procedure, or life of the 
animal) and for an additional three years after the completion of the activity. 

6. Animal surgery cards supplied by OLAR will be required of PI’s using OLAR vivaria. These 
cards will be filled out and updated by the PI/research staff. 

 
D. Post-operative Monitoring and Care 

1. Animals must be monitored from anesthetic induction through anesthetic recovery. 
2. Anesthetized animals cannot be left unattended until the endotracheal tube is removed (if 

applicable) and sternal recumbency is regained. 
3. If the animal is intubated, it should be monitored until swallowing reflexes or chewing returns. 

Animal is then extubated after the cuff is deflated (if applicable).  
4. After sternal recumbency is achieved, animals must continue to be monitored at an appropriate 

frequency until fully recovered from anesthesia (e.g. return to normal level of alertness and 
responsiveness, self-righting, able to stand unaided). Supplemental oxygen and/or continued heat 
support may be beneficial during this time, and if utilized it should be recorded. 

5. The animal should not be placed in the same primary enclosure with other animals until fully 
recovered from anesthesia. 

6. Social species may be singly housed for post-operative recovery or for scientific (if in the 
IACUC protocol) or clinical reasons (based on veterinary discretion). 

7. Post-operative analgesics, antibiotics and other substances should be administered according to 
the IACUC-approved protocol. 

8. If the surgery is major, the animal should be monitored at least twice daily for three days 
postoperatively, or according to the IACUC protocol.  
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9. Any staples or sutures used for skin closure should be removed 7-14 days post-operatively, or 
according to veterinarian recommendations and the IACUC-approved protocol. 

 
E. Non-survival procedures 

1. Non-survival surgery does not require aseptic technique or a dedicated facility. 
2. The animal should be anesthetized according to procedures outlined in the IACUC-approved 

protocol. 
3. Surgical instruments and supplies and work surfaces must be clean, but do not have to be sterile. 
4. The surgical site should be free of hair/fur/wool. 
5. Full PPE is required, but gloves do not have to be sterile. 
6. Animals must be euthanized before recovery from anesthesia. 
7. Expired medical materials except analgesics, sedatives, anesthetics and euthanasia solutions may 

be used in acute terminal procedures where the animal is anesthetized and euthanized without 
recovery, if such use does not adversely affect the animal’s well-being or compromise the 
validity of the scientific study. Such expired items should be stored separately and labeled 
appropriately, for example “Acute Use Only” or “For Non-Survival Use Only”. 
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