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HUMANE INNOVATIONS
AND ALTERNATIVES

Alternative Methods to

— Teach Veterinary Surgery
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Authors describe two inanimate models that can
beused as alternatives to live animals for veterinary
school instruction in teaching surgical skills. The
models have advantages of providing challenges
withimmediate feedback, maintaining interestand
pre-test and posi-test score differences for
continuous evaluation of learning outcomes.
Authors also report a trend in veterinary medicine
to reduce the use of live animals for teaching
purposesin all schools, mostof which use inanimate
alternatives, at least to some degree. Authors
predict changes related to animal welfare to
progress at an accelerated rate. In U.S. and
Canadian veterinary schools, several trends are
occurring regarding the use of live animals for
teaching: 1) The number of laboratory sessions
that utilize live animals is decreasing. 2) The
majority of schools require that all live animal
laboratory exercises be non-recovery procedures.
3) Schools are interacting with humane societies
to allow students an opportunity to perform
neutering procedures on animals that are returned
for adoption. 4) Teaching programs are in-
corporating the use of inanimate models to teach
psychomotor and general surgical skills.

Introduction

Instruction in surgical skills is an important part of the veterinary
curriculum. Unlike the newly graduated physician who performs
nothing more difficult than suturing minor lacerations, graduate
veterinarians are expected to perform major surgical procedures.
This necessitates teaching general surgical skills to a large number
of students (Smeak,1989). Although basic surgical principles can
be learned by reading, demonstration and lecture, mastery of
surgical technique can only be learned by hands-on experience and
practice {(Rosen,1982). In the past, students have obtained this
hands-on experience by participating in live animal surgery labora-
tories. Currently, numerous factors are encouraging educators to
develop innovative teaching methods to minimize the use of live
animals. Included are society's greater awareness of animal welfare
and animal rights resulting in close scrutiny in using live animals for

“Humane Society programs are
mutually beneficial to the veterinary
school and Humane Society. Students
are provided with an opportunity to perform
live animal recovery surgery (and) the
Humane Society may increase their
adoption rate.”

teaching purposes; veterinary students and faculty are questioning
the appropriateness of using live animals for teaching (Rollin, 1990),
and the cost of animals and animal care has escalated. The use of
live animals to teach surgery remains a controversial issue among
educators. There are advantages of using cadavers (Bauer, et al.,
1992), and inanimate models in place of live animals (Johnson,
Farmer, 1989; Jennings, 1986). Plastic and styrofoam models and
freezed-dried specimens are examples of a few models used for
teaching purposes (Johnson, Farmer, 1989, Jennings, 1986 and

“Many schools require
that all live animal laboratory exercises be
nonrecovery procedures.”

DeYoung & Richardson, 1987). However, many educators recog-
nize the teaching and learning benefits of live animal laboratories,
and argue this teaching method should continue (Rosin, 1986). To
discuss whether using animals for educational purposes is right or
wrong, justifiable or unjustifiable is not within the scope, nor the
purpose of this paper. However, it is becoming increasingly clear
that changes from traditional live animal teaching laboratories are
inevitable. Educators recognizing this fact are becoming innovative
in their teaching approaches and methods. The purposes of this
paper are:

1. Report alternative teaching methods that do not involve

traditional live animal laboratories for teaching veterinary

surgery.

2. Discuss the problems associated with alternative

teaching methods.

3. Present ideas to overcome these problems and
advance alternative teaching methods.

ALTERNATIVE METHODS:
{.S. AND CANADIAN VETERINARY SCHOOLS
Recently, veterinary educators around the country were asked to
complete a questionnaire regarding the use of live animals, cadav-
ers, humane society animals and inanimate models to teach sur-
gery. Several trends were noticed regarding the use of live animals
for teaching:
1. The number of laboratory sessions that utilize live
animals are decreasing.

2. Many schools require that all live animal laboratory
exercises be non-recovery procedures.

3. Schools are interacting with local humane societies to
allow students an opportunity to perform neutering
procedures on animals that are returned for adoption.

4. Teaching programs are incorporating the use of
inanimate models to teach psychomeotor and general
surgical skills (Bauer, 1992).

Humane Society Programs
Approximately 50% of the (.S and Canadian veterinary schools
have incorporated a humane society program into their teaching
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laboratories. A variety of approaches have been taken. The follow-
ing description is a typical example of how humane society pro-
grams work. Students within laboratory sessions are designated to
participate in neutering procedures on humane society animals.
Animals are brought to the veterinary school by the humane society
or picked-up by the school prior to the laboratory. Under an
instructor’s supervisian, students examine, anesthetize and perform
the appropriate neutering procedure on each animal. Following
recovery from surgery, animals are returned to the humane society
for adoption. Students and teachers visit the humane society to
provide additional postoperative care when needed. The overall
adoption rate of these animals, versus intact animals, has not been
determined, although one shelter has reported a three-fold increase.

Humane society programs are mutually beneficial to the veteri-
nary school and humane society. Students are provided with an
opportunity to perform live animal recovery surgery, cost of the
laboratories is relatively small, the humane society may increase
their adoption rate, and students become aware of animal popula-
tion control problems and learn to interact with local humane
societies.

“Inanimate models have also
been used by some schools as an
alternative to live animal surgery
training programs.”

The Power of Inanimate Models

Inanimate models are being usedto some degree in all veterinary
schools, to teach students general psychomotor and surgical skills
(Bauer,1992). Inanimate models have also been used by some
schools as an alternative to live animal surgery training programs.
Examples of models include simple rubber tubing and metal hooks
situated within a small cup to teach knot tying; and cloth, foam
rubber and carpet padding to teach suturing. A large piece of red
thread or yarn placed through the centers of the suturing models are
used to teach students to pick-up and ligate blood vessels. A few
schools have developed more sophisticated models to simulate
stomach and intestine. Some of these models will soon be commer-
cially available.

Advocates of live animal teaching laboratories are concerned
that models will be inadequate in preparing veterinary graduates for
the general surgical procedures the public will expect them to
perform. Unfortunately, few schools have concurrent evaluation
programs to determine how models affect learning outcomes.
Several surgeons have conducted a limited number of educational
research projects to evaluate surgical training programs that utilize
alternative teaching methods. However, the magnitude of current
and anticipated change in teaching veterinary surgery exceeds the
scope of this work.

“The fluid hemostasis model
and the interactive electronic suturing
board . . . will be used to teach
surgery to third and fourth year
veterinary students . . . ”
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Two primary problems associated with accurately evaluating
learning outcomes as related to surgical skills are:

1. Students have a wide variety of backgrounds and skills
prior to entering veterinary school. For example, some
have outstanding psychomotor skills that were developed
due to a previous trade or hobby while other students
have little or no dexterity. Because of these differences, it
is difficult to accurately determine the effects various
teaching methods have on learning outcomes.

2. Tools to objectively evaluate learning outcomes are ot
available. Currently, the most accepted method of
evaluating psychomotor and general surgical skills
involves subjective scoring. Typically, students are video-
taped while performing a surgical procedure. A panel of
surgeons then watch the video tape and subjectively
assign points for correct versus incorrect maneuvers. The
validity, reliability and consistency of these subjective
evaluation methods are difficult to determine. Further, this
type of evaluation process is costly and involves the use of
live animals.

If models were developed, tested and utilized as objective evalu-
ation tools, then reliable and consistent data could be obtained.
These cbjective tools and methods could be used to determine
students’ skill levels prior to their professional training. Objective
pre-laboratory (pre-test) and postlaboratory (post-test) skill scores
could be determined easily, and pre- to post-test score differences
could be analyzed.

As educators continue to implement the use of inanimate
teaching models, evaluation methods must be concurrently devel-
oped. It is hoped that as models are invented, they would be
designed with a dual purpose: as a teaching tool and as an objective
evaluation tool. Through such efforts, effective inanimate models
could be developed, identified and incorporated into surgery teach-
ing programs.

We have designed two models at Colorado State University,
School of Veterinary Medicine and Biomedical Science to be used as
bothteaching tools and objective evaluation tools: the fluid hemostasis
model and the interactive electronic suturing board. Both models will
be used to teach surgery to third and fourth year veterinary students
and to establish objective scores for general psychomotor and
surgical skills prior to and following various phases of student
training. The fluid hemostasis model is used to teach and evaluate
basic psychomotor and blood vessel ligation skills

THE FLUID HEMOSTASIS MODEL 1S USED TO TEACH
STUDENTS BLOOD VESSEL IIGATION SKILLS AND AS AN
OBJECTIVE EVALUATION TOGL. THE MODEL INVOLVES A SERIES OF
RUBBER TUBES RESEMBLING ARTERIES AND VEINS AND A
PULSATING FLUID PUMP USED TO PUMP WATER THROUGH
THE ARTIFICIAL VESSELS AT APPROPRIATE PRESSURES.
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The model involves a plastic container, to simulate the body
cavity of a 30 kg dog. An opening into the cavity is covered with an
artificial material resembling skin and body wall. Within the model’s
chamber exists a series of rubber tubing. A pulsatile pump pumps
water through the tubing at a set pressure. Some tubing is thin-walled
and has a low water pressure resembling veins, and other tubing
simulates arteries.

For teaching and learning purposes, students are expected to
open the cavity by incising the artificial skin and body wall. They
complete a series of exercises involving ligation and division of
numerous arteries and veins. If a hemostat is applied in an
inappropriate manner or an inadequate ligature is tied, students
receive immediate feedback in the form of artificial, yet active
hemorrhage. Further, three variable sized tubes contain pressure
transducers. Students intermittently tie a ligature around these tubes
to establish the tightness of their ligatures and plot their progress in
skill development.

The fluid hemostasis model is also an evaluation tool. Students
perform blood vessel ligation and division exercises. The exercises
are timed, and the amount of fluid loss is determined. Students then
apply ligatures around the tubes containing the pressure transduc-
ers. These maneuvers are performed 3 times, and an average score
for ligature tension is recorded. At the end of the exercise, an
objective skill score is established.

The interactive, electronic suturing board is a tool used to
develop and test general psychomotor skills, related to suturing and
knot tying techniques.

THE INTERACTIVE ELECTRONIC SUTURING BOARD 1S
{SED TO TEACH STUDENTS PSYCHOMOTOR SKILLS AND AS
AN OBJECTIVE EVALUATION TOOL. THE MODEL INVOLVES A SERIES
OF METAL LOOPS THAT ARE INTERCONNECTED ELECTRONICALLY.
STUDENTS PRACTICE PASSING A SURGICAL NEEDLE THROUGH THE
LOOPS WITHOUT TOUCHING THE LOOP'S EDGE. IF THE LOOP IS
INADVERTENTLY TOUCHED, THE STUDENT RECEIVES IMMEDIATE
AUDITORY FEEDBACK. AT THE END OF AN EXERCISE, AN OBJEC-
TIVE SCORE FOR ACCURACY AND SPEED IS DISPLAYED.

The board involves a series of small metal loops {metal washers,
etc.) that are filled with silicone and interconnected electronically.
The board is interfaced with a computer. Students are expected to
pass a surgical needle and suture through the metal loops without
allowing the needle to touch the loops’ edges.If the student inadvert-
ently touches the metal loop with the needle, the mistake is recorded
and the student receives immediate auditory feedback. The metal
loops or obstacles become increasingly smaller as the student

“The trend in veterinary
education is to decrease the use
of live animals for teaching
purposes.”

proaresses from one exercise to another.

The board is also an evaluation tool. Students perform a particu-
lar exercise, and an objective score is established regarding speed
and accuracy.

These two models have numerous advantages as teaching and
evaluation tools. Students using either model are challenged to
perform at their best, since immediate feedback and objective skill
scores are obtained. Because the exercises are challenging the
students’ interest is maintained resulting in longer attention span

“The fluid
hemostasis model is also
an evaluation tool.”

and increased practice time. Further, the fluid hemostasis model
and electronic suturing board have the potential of providing
valuable information regarding evaluation of learning outcomes.
Objective pre-test scores can be established to determine the
student’s existing skill level. Similarly, posttest scores can be
obtained to evaluate skills learned in a particular laboratory. Finally,
pre-test to post-test score differences can be calculated to further
evaluate learning outcomes.

Conclusion

The trend in veterinary education is to decrease the use of live
animals for teaching purposes. The majority of schools support
terminal, nonrecovery laboratories, i.e. animals are euthanized
following the laboratory session while still under general anesthesia.
Approximately one half of the veterinary schools have incorporated
humane society programs to give students live animal, recovery
surgery experience. Essentially, all schools use inanimate models to
some degree. All of the above changes have been initiated primarily
due to concern for animal welfare. It seems likely that this trend will
progress at an accelerated rate, and continual change in teaching
strategies and methods are inevitable. As new methods are devel-
oped, educators must adopt evaluation tools to insure high quality
veterinary graduates.
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