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ACLAM Position Statement on Rodent Surgery
The American College of Laboratory Animal Medicine
(ACLAM), representing board-certified veterinary specialists in
the field of laboratory animal medicine (LAM), recommends that
all institutions that use animals in research, testing, and training develop and implement written standards for performing
surgical procedures on rodents and that these standards be established with the guidance of specialists in LAM and/or other
relevant veterinary specialties (e.g., anesthesia, surgery, ABVP
(small mammals)). These standards must be in full consideration of Russell & Birch’s “Three R’s” (Replacement, Reduction,
and Refinement) and should be approved by the Institutional
Animal Care and Use Committee (IACUC) or appropriate
oversight body. At a minimum, the written standards should
enumerate institutional expectations for 1) qualifications and
training of personnel who perform perioperative care and surgical procedures, 2) consultation with the Attending Veterinarian
or his/her designee during design of surgical procedures and
development of related IACUC protocols, 3) aseptic technique,
4) anesthesia and analgesia, 5) peri-operative care, and 6) record keeping (see related ACLAM Position Statement). These
standards should be reviewed periodically and the effectiveness
assessed using performance-based standards.

Qualifications and Training

Establishment of formalized rodent surgical training programs is recommended and institutions are encouraged to
incorporate inanimate training tools such as audiovisual aids,
training models, and use of cadavers in consideration of the
3Rs. Post approval monitoring programs should incorporate
methods to confirm that training outcomes can be effectively
assessed and that rodent surgeries are conducted as described
in approved IACUC protocols.

Consultation with the Attending Veterinarian

Laboratory animal veterinarians, investigators, and the
institution’s IACUC share the responsibility of ensuring that
rodents participating in research receive appropriate veterinary
care throughout their lives. General requirements for rodent
survival surgery are outlined in the Guide for the Care and Use
of Laboratory Animals (Guide). The Office of Laboratory Animal
Welfare (OLAW) and AAALAC International endorse the Guide
standards for rodent surgery, requiring institutions to have
adequate procedures in place for conducting rodent surgery.
The Guide, the Health Research Extension Act of 1985, and the
Animal Welfare Act Regulations enforced by the USDA are
consistent in stressing the importance of minimizing pain and
distress in animal subjects.

Aseptic technique

Survival surgical procedures must incorporate aseptic
technique. Institutional guidance on aseptic technique should
include preparation of the animal, sterilization of surgical instruments and supplies, and the surgeon’s attire. Non-survival
surgeries may be performed with clean rather than aseptic
technique.
Aseptic technique is required for survival surgery since
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animals can develop either gross or inapparent surgical site
infection that may affect research outcomes and animal welfare. Asepsis is the use of techniques that prevent entry of
microorganisms into sterile tissues below the skin surface and
may include steps such as sterilizing surgical instruments and
materials, reducing bacterial load on skin with antiseptics, creating a sterile field around the area of incision with sterile drapes,
surgeon preparation, and surgical procedure area sanitation.
Aseptic technique used in rodents replicate those common in
larger animals but may, in certain situations, be modified, such
as the “tips only” technique in which it is permissible for sterile
tips of instruments to contact the surgical site, yet sterile gloves
may be optional, dependent on institutional guidance. Perioperative antibiotics may be indicated in certain circumstances, such
as long duration surgeries, contaminated or clean-contaminated
procedures, or placement of chronic implants. The use of antibiotics is not an alternative to aseptic technique.

Anesthesia and Analgesia

Pain and distress must be minimized through appropriate use
of anesthetics, analgesics, nursing care, and other treatments,
as appropriate, and described in the IACUC protocol. The use
of peri-operative analgesia is encouraged for rodent surgeries; pre-emptive analgesia is preferred for survival surgery
whenever possible. The type of pain, mechanism of action of
analgesic agents, and potential confounding effects of analgesia
on research findings should be considered.
Unless contraindicated for scientifically justified reasons, analgesia should be considered standard during the perioperative
period. In animal models, use of analgesics before initiation of
surgical trauma has been shown to block nociceptive stimulation
of the CNS, and may provide more pain relief than if administered post-operatively.

Summary

Experimental surgical procedures in rodents induce profound
hormonal and metabolic changes as part of a normal stress response. Managing the stress response through sound surgical,
anesthetic, and perioperative care practices are essential to safeguard the validity and reproducibility of research results and
to ensure the health and well-being of rodents used in surgical
models. Investigators and laboratory animal veterinarians promote quality research and high standards of animal health and
welfare through intensive surgical training, thorough presurgical planning, and careful execution of IACUC-approved surgery.

References

1. Akers Jr. JE. 2001. An overview of facilities for the control of
microbial agents in Block SS, Ed., Disinfection, Sterilization, and
Preservation, 5th ed. Philadelphia: Lippincott Williams & Wilkins,
pp. 1123-1138.
2. The Animal Welfare Act, 7USC Sec 2131 et seq. Title 9, Code of
Federal Regulations, parts 1, 2, & 3, January 1998.
3. Banks RE. 1995. Special Report: Institutional surgical practices for
non-veterinarians. J Invest Surg 8(4):211-222.
4. Bernal J, Baldwin M, Gleason T, Kuhlman S, Moore G, Talcott
M. 2009. Guidelines for rodent survival surgery. J Invest Surg

ACLAM position statement

22(6):445-451.
5. Block SS. 2001. Definition of Terms in Block SS, Ed., Disinfection,
Sterilization, and Preservation, 5th ed. Philadelphia: Lippincott
Williams & Wilkins, pp.19-30.
6. Bradfield JF, Schachtman TR, McLaughlin RM, Steffen EK. 1992.
Behavioral and physiologic effects of inapparent wound infection
in rats. Lab Anim Sci 42(6):572-578.
7. Brown MJ, Pearson PT, Tomson FN. 1993. Special Report: Guidelines for animal surgery in research and teaching. Am J Vet Res
54(9): 1544-1559.
8. Cooper DM, McIver R, Bianco R. 2000. The thin blue line: a review
and discussion of aseptic technique and postprocedural infections
in rodents. Contemp Topics 39(6):27-32.
9. Cunliffe-Beamer TL. 1993. Applying principles of aseptic surgery
to rodents. AWIC Newsletter, Vol. 4, No. 2.
10. Fish RE, Brown MJ, Danneman PJ, Karas AZ. Eds. 2008. Anesthesia
and Analgesia in Laboratory Animals. 2nd ed. Academic Press,
London.
11. Flecknell PA. 2009. Laboratory Animal Anesthesia. 3rd ed. Academic Press. London.
12. Fornari RV, Wichmann R, Atsak P, Atucha E, Barsegyan A, Beldjoud H, Messanvi F, Thuring CMA, Roozendaal B. 2012. Rodent
stereotaxic surgery and animal welfare outcome improvements
for behavioral neuroscience. J Visualized Expts, 59:e3528.

13. Heon H, Rousseau N, Montgomery J, Beauregard G, and Choiniere
M. 2006. Establishment of an operating room committee and a
training program to improve aseptic techniques for rodent and
large animal surgery. JAALAS 45(6):58-62.
14. LASA 2010 Guiding Principles for preparing for and undertaking
aseptic surgery. A report by the LASA Education, Training and
Ethics section. (M Jennings and M Berdoy eds.). www.lasa.co.uk/
publications.html
15. LeMoine DM, Bergdall VK, Freed C. 2015. Performance analysis
of exam gloves used for aseptic rodent surgery. J Am Assoc Lab
Anim Sci 54(3):311-316.
16. NRC (National Research Council), Institute of Laboratory Animal
Resources, Commission on Life Sciences. 2011. Guide for the Care
and Use of Laboratory Animals. National Academy Press. Washington DC.

Sub-committee Members:
Patricia Foley, Chair
Nancy Hitt
Mathias Leblanc
MaryAnne McCrackin
Sandra Sexton
Jason Villano
Updated 08-24-2016

823

