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AEEC Policy  
Guideline for Post-operative Management 

 

Introduction 
Post-operative mismanagement can cause significant suffering and impair the validity of 
research, It is a direct violation of AEEC policies and recommendations in The Guide for the 
Care and Use of Laboratory Animals, 8th edition. These guidelines provide sound principles to 
ensure proper post-operative management is applied. 

All procedures and aspects of post-operative management must be clearly written in the AEEC 
protocol.  

The principal investigator (PI) is responsible to designate a primary user to conduct surgery, 
monitor animals, provide timely intervention and implementation of humane endpoints and 
documentation according to the guideline described below. 

The possible sources of pain and distress before, during and after procedures should be 
considered and opportunities for refinement should be identified to enhance animal welfare. 
Any procedure that could potentially be painful or stressful to humans is considered to have 
identical effects on animals. 

Post-operative care should be adequately provided to the animals from the post-procedure 
period when animal still under general anaesthesia, recovery period when animals return to 
home cage and until the sutures were removed or the surgical wound has healed completely.  
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Guidelines 
1. Recovery from Anesthesia 
Most mortalities occur when recovering from anaesthesia. Close monitoring is required to 
ensure animal welfare. All animals should be returned to the holding facility when the animals 
regain full consciousness and no ataxia is noticed. 
Environment  A clean cage should be used to prevent infections. 

 Place animals in a dark, quiet area for recovery to minimize 
unnecessary stimulation.  

 Animals should be recovered in groups under direct monitoring. 
*separation of the animal may be required to reduce fighting if 
not under monitoring.  

Temperature 
 

 Hypothermia during general anaesthesia will cause delayed and 
poor recovery.  

 Warming devices such as heat lamp or heat pad are 
recommended during general anaesthesia. The temperature of 
these devices should not exceed 40°C. Close monitoring is 
required to prevent burns. 

 Shredded paper towels can also be provided for recovery in 
cage. 
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2. Post-operative monitoring (until incision is healed) 
The frequency of observing animals’ well-being depends on the severity of the animals’ 
procedure and the expected rate of change in the animals’ condition. It is recommended to 
attend to the animals at least once daily for the initial seven days or until the surgical site has 
healed completely, followed by once weekly check. 

 Animal monitoring should include both approaches outlined below: 
Home cage assessment 
The home cage should be examined from the exterior.  
 Appetite and fluid intake should be observed and ideally be measured. 
 Bedding condition is a useful indicator of feed and water intake, which should also be 

assessed. With bedding materials (e.g. wooden chips) provided, animals generally 
defecate and urinate in a designated area in a cage, which should separate from the 
nesting area. Furthermore, if the bedding condition is uniform across the cage, this 
observation suggests that the animal is unable to move around properly. 

Clinical Examination 
Animals should be observed from the outside of the cage to identify any new pain-related 
abnormal behaviours or loss of normal behaviours. Attitude, body posture, behaviour, gait, 
and hair coat of the animals should be assessed. Intervention is required if the below signs are 
observed. 

Signs of pain or 
distress 

  

 Quiet or dull demeanor  
 Orbital tightening 
 Nose and cheek bulging 
 Change in eye and whisker position 
 Dull hair coat (spiky appearance) – indicating 

loss of grooming behavior 
 Abnormal gait – restrictive movement 
 Porphyrin staining – stress-induced red tears 

observed around the nose and eyelids 
 Respiratory distress – e.g., open mouth breathing, pronounced chest 

movement 
 Grimace Scale (Appendix I) 

Body weight 
and body 
condition 
assessment  

 

 ≥20% loss of body weight (Baseline weight should be obtained prior 
to surgery as reference) 

 Animals should be weighed regularly (at least once a week) and daily 
as humane end points are near. Weight records should be available for 
review when requested. 

 Body condition score (Appendix II) 

Hydration status 
 
 

 Animal being sluggish 
 Skin turgor 
 Eye clarity 
 Shape and position of the eye within the orbit 
 PCV (packed cell volume) (Appendix III)

Figure 1Porphyrin staining
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Physical 
examination 
 

Gentle and correct animal handling through 
cupping in the hands or use of a tunnel is 
advised to minimize stress. Examination of the 
surgical site, including wounds and suture for 
the following symptoms: 
 swelling 
 infection 
 bleeding 
 discharge 
 breakdown of sutures 
In case of open wounds, please refer to the following section on wound 
closure (3a).  

  
  

Figure 2 Cup handling
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3. Intervention 
The type and timing of intervention required depend on the clinical presentation. The status of 
the animals can change rapidly; therefore, regular monitoring is essential. Animals may require 
one, a combination or all the interventions or supportive measures detailed below.  

a. Wound closure  

Any open wound is likely to become infected and cause pain. Therefore, all sutures or wound 
breakdown need to be addressed immediately. Infection and pain impact animal welfare and 
data quality. 

Treatment of an open wound involves: 

 Cleaning the area with anti-septic solution 
 Wound closure with sutures or surgical staples with or without general anaesthesia 
 Additional course of analgesia with or without antibiotics  

For infected and complicated wounds, you should consult LASEC veterinarians for guidance.  

b. Analgesia  

The choice of analgesia, dosage, dosing frequency and duration depends on the anticipated 
level of pain, invasiveness and location of the surgery, and the drug properties (i.e., mechanism 
of action, onset of action and duration of action).  

 Common analgesic options include opioids (e.g., buprenorphine) and NSAIDs (e.g., 
meloxicam, carprofen). Combination of different types of analgesia may be required 
to provide adequate pain relief. The use of local anaesthetics (e.g., lidocaine, 
bupivacaine) should also be considered.  

 Analgesia details should be clearly written in the AEEC protocol and strictly 
implemented. 

 If animals continue to show signs of pain during analgesia dosing, extra analgesia 
may be needed. However, it is strongly advised to consult with LASEC veterinarian 
(Dr. Nimal Fernando, University Attending Veterinarian, 
nimalfernando@cuhk.edu.hk) to establish an appropriate analgesic protocol.  

The veterinarian can support a decision to provide adjunct analgesia pending an amendment of 
the AEEC protocol.   

Examples of analgesic recommendations based on type of procedure
Invasiveness 
of Procedure 

Example Procedure Preferred Analgesic Approach Duration 

Minor Simple skin incision Local block 
 
Or 
 
Single dose of an analgesic

1-time dosing followed 
by monitoring and 
additional doses if 
unalleviated pain is 
noted. 

Moderate Incision with deeper tissue 
manipulation, but no body 
cavity involvement (e.g., a 

Multimodal analgesia 
 
Or

Minimum of 48 hours 
analgesia followed by 
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vascular cut down and 
placement of a catheter).  

 
Single analgesic given at 
appropriate intervals

monitoring and additional 
doses if pain is noted. 

Severe Major body cavity 
manipulation (e.g., 
laparotomy, manipulation of 
bone or nerve).  

Multimodal 
 
Where available: sustained or 
extended-release formulations

Minimum of 72 hours of 
analgesia followed by 
monitoring and additional 
doses if pain is noted. 

Adapted from AALAS Learning Library. 
 

c. Fluid therapy 

The cause of dehydration commonly reflects a reduction in water intake, increase loss, or both. 
Dehydration needs to be corrected promptly and delayed treatment or severe dehydration could 
lead to death. 

 The recommended fluid choices are Lactated Ringers, 0.9% saline and glucose-
saline (if energy supplement is also required).  

 The volume of fluid administered depends on the severity of dehydration, daily 
maintenance requirement and estimated ongoing loss.  

o 1-2ml for 25g mouse per day 
o 5-10ml for 250g rat per day 
o 30-50ml for 3kg rabbit per day 
o 30-50ml for 2kg ferret per day 

 The route of administration is orally (once or twice daily) or via subcutaneous 
injection (glucose-saline must be given orally or intravenously).  

 The fluid should be warmed to body temperature before administration to prevent 
rapid loss in body temperature. 

 For long surgical periods or periods of extended food restriction, intra-operative 
fluids should also be considered.  

 The use of long drinking nipples allows easier access to the water by the animals 
with restrictive movement.  
 

d. Nutritional support 

Adequate nutritional support enhances recovery and is important for both surgical and non-
surgical studies. 

 High-protein and high-fat diet is recommended (Please contact LASEC staff if 
require any) 
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o Peanut butter 
o Baby rice cereal 
o High protein drink such as Ensure 
o Chocolate milk 

 Alternatively, you may soften the feed with water and put it 
directly into the cage. This increases the digestibility of the 
feed, allows easier access to the feed and lessens the 
chewing efforts required.   

 
4. Record Keeping 
Clear and detailed record keeping is critical for animal monitoring between individual users and 
allowing the principal investigator, LASEC staff and veterinarians to oversee the projects. Each 
cage of animals that underwent surgery should have BOTH an Animal Holding Card (cage 
card) and a Post-Operation Care Card displayed. The Post-Operation Care Card should be 
displayed until the animals have been euthanized. The following details should be included in 
each Post-Operation Care Card (Refer to Appendix IV as example): 

 Basic cage card information (e.g., name of PI and user, AEEC number, contact number) 

 Operation or procedure name 

 Site or location of the surgery 

 The date of surgery performed 

 Details of the drug given include the drug name, frequency, and duration. It should be 
clearly signed off by the user in charge every time a medication is administrated to the 
animals.  

 Any remarks (e.g., abnormalities of the animals, sutures, or staples removal date, etc.) 

Users are also responsible to keep their own record of animal body weight and other monitoring 
items as stated in their application. The AEEC and veterinarians may request to review such 
records when necessary. 

References 
National Centre for the Replacement Refinement & Reduction of Animals in Research (2021) 
Grimace scales 
Quesenberry K.E. and Carpenter J.W. (2012) Ferrets, Rabbits, and Rodents: Clinical Medicine 
and Surgery 
Flecknell P. (2016) Laboratory Animal Anaesthesia  

Figure 3 Soften feed placed in 
cage 
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Appendix I Grimace Scale 

 

National Centre for the Replacement Refinement & Reduction of Animals in Research (2021) Grimace scales, 
NC3Rs Mouse Grimace Scale Poster (EN).pdf.  
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National Centre for the Replacement Refinement & Reduction of Animals in Research (2021) Grimace scales, 
NC3Rs Rat Grimace Scale Poster (EN).pdf.  
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National Centre for the Replacement Refinement & Reduction of Animals in Research (2021) Grimace scales, 
Grimace scale: Rabbit | NC3Rs.    
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Appendix II. Body Condition Score 

 

Ullman-Cullere et al. (1999) Body Condition Scoring: A rapid and accurate method for assessing health status in 
mice. Laboratory Animal Science 49(3):319-23  
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Appendix III Reference Range for Hematologic Values in Common Laboratory Species 

Value  Mice  Rats  Rabbits 

Hematocrit (%)  34‐50  33.0‐47.0  33‐50 
Hemoglobin (g/dL)  12.8‐16.1  11.2‐15.9  10.0‐17.4 
Red blood cells (x106/µL)  7.5‐9.7  6.4‐8.2  5.1‐7.9  
White blood cells (x103/µL)  4.5‐9.1  4.7‐9.4  5.2‐12.5  
Neutrophils (%)  21‐57  7.0‐32.0  20‐75 
Lymphocytes (%)  49‐82  57.0‐91.0  30‐85 
Monocytes (%)  2‐8  2.0‐5.0  1‐4 
Eosinophils (%)  0‐3  0‐4.0  1‐4 
Basophils (%)  0‐3  0‐3.0  1‐7 
Platelets (103/µL)  421‐733  411‐626  250‐650 

 

 

 

 

Quesenberry K.E. and  Carpenter J.W. (2012) Ferrets, Rabbits, and Rodents: Clinical Medicine and Surgery, pp. 
177, 346 & 349.    
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Appendix IV Post-Operative Card

 

 


