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ABSTRACT: The equine veterinary nurse plays a crucial role in the preparation of
equine patients for arthroscopic procedures. In this Part 3 of a 3-part series, we aim to
provide a practical resource for equine nurses, covering aspects such as pre-operative
planning, positioning and aseptic preparation of the equine patient undergoing an

arthroscopic procedure.
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Introduction

In this article, Part 3 of our 3-part series on
“The Equine Nurse’s Approach to Arthroscopy,
we will discuss the preoperative consider-
ations and procedures, the preparation of the
patient for surgery, including patient position-
ing and limb preparation, and finally prepara-
tion of the surgical team. The equine nurse’s
emphasis should be focussed on optimising
asepsis, correct and safe positioning of the
patient, and maximising time efficiency.

Preoperative evaluation
and preparation

Prior to taking a decision to perform any
arthroscopic procedure, horses must first
undergo a comprehensive examination,
including both physical and musculoskele-
tal examinations, as well as a dynamic lame-
ness examination. Diagnostic imaging
modalities such as x-ray and ultrasound are
most commonly used, however in recent
years the use of computed tomography (CT)
and magnetic resonance imaging (MRI),
where available, have been found to provide
useful additional information (Mcllwraith
etal.,, 2015). The anesthetist should also
carry out an independent thorough physical
examination and evaluation of the horse’s
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signalment, history, physical condition,
medications and anticipated duration of
surgery (Hubbell et al., 2008). It is recom-
mended that the physical examination for
every horse undergoing anesthesia should
focus attention on musculoskeletal, neuro-
logic, cardiovascular and respiratory func-
tion (Hubbell et al., 2008). Pre-anesthetic
blood profiling should include, at a mini-
mum, Packed Cell Volume and Total Protein
(Hubbell et al., 2008).

It is advised to fast horses for 8-12hours
prior to induction of anesthesia (Coumbe,
2012). Fasting helps to reduce intra-ab-
dominal pressure due to gut fill, which can
compromise movement of the diaphragm,
resulting in hypoventilation, particularly
when the horse is positioned in dorsal
recumbency (Coumbe, 2012). However, it
is not necessary to remove water. Ideally,
the horse’s shoes should be removed, and
feet cleaned, prior to entering the induction
area, in order to minimise contamination of
the surgical area (Coumbe, 2012). Removal
of the shoes also minimises damage to the
padded induction/recovery room floors,
and reduces the risk of injury to the patient,
and personnel, during the induction and
recovery phases (Coumbe, 2012). An intra-
venous catheter should be placed to allow
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administration of medications, induction
agents and intraoperative fluid therapy.

The horse should be groomed to remove
excess debris, focusing on the limbs (Lane,
2016). Rinsing the mouth prior to entering
the induction area removes food debris,
which reduces the risk of tracheal contam-
ination during endotracheal intubation
(Coumbe, 2012). Ideally, the horse should
be clipped, using a no. 40 blade, prior to
induction, in order to minimise anesthetic
time and reduce contamination of the surgi-
cal theatre (Lane, 2016; Packer & Devaney,
2010). However, if the patient is not com-
pliant, this can carry a risk of injury to
personnel and also can result in skin abra-
sions over the intended surgical site. It is not
advised to remove hair more than 12 hours
prior to surgery, as this carries an increased
risk of surgical site infection (Joyce, 2006).
In equine surgery, clipping is often carried
out in the operating theatre, therefore care
should be taken to thoroughly remove hair
and debris using a vacuum cleaner in order
to reduce theatre contamination (Packer &
Devaney, 2010) (Figure 1). Razors or scal-
pels should not be used to remove hair, as
this has been shown to lead to a significant
increase in risk of surgical site infection
due to formation of skin microabrasions
(Bowers, 2012). Disinfection and/or steril-
isation of clipper blades between patients
can reduce bacterial burden (Lane, 2016;
Wesse, 2008). Depending on the position-
ing, draping and surgeon’s preference, the
limb is usually clipped circumferentially,
including a length of approximately 20 cm,
both distally and proximally, from the joint
to be operated (Lane, 2016) (Table 1). Some
surgeons prefer to leave patches of hair over
bony prominences, such as over the medial

Y Figure 1. A vacuum cleaner is used to
remove any residual hair or debris following
clipping in order to minimise contamination
of the operating theatre.
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malleolus of the tarsus or the accessory car-
pal bone of the carpus, to reduce the risk of
development of bandage sores in the sub-
sequent post-surgical period.

Patient positioning

Due to their large size, manoeuvring and
positioning the anaesthetised equine patient
is an involved process, requiring several
personnel to perform correctly. Poor posi-
tioning of the patient can lead to several
complications. This includes not only hin-
dering surgical access for the surgeon, but
also puts the patient at increased risk of
anaesthetic-related complications, includ-
ing neuropathy and myopathy (Verwilghen,
2019). Therefore, special attention must be
paid to patient position, both prior to and
during the surgery, to avoid such potentially
life-threatening complications (Johnson,
1993). Following induction of general
anaesthesia, hobbles are placed around the
horse’s pasterns (or, in the case of foals,
around the cannon bones), and patients are
then hoisted by their four limbs, using
either an electronic or mechanical hoist.
Depending on the hospital design, the horse
can be lowered directly onto the surgical
table, which is then rolled into the operating
theatre. Alternatively, the hoist may be
pulled along a ceiling-mounted railing sys-
tem, with the horse attached, directly into
the operating theatre, where the patient is
then lowered onto the table. In cases of limb
fractures or compromised joints, the sur-
geon may request that the affected limb
remain off the hoist in order to avoid any
further exacerbation of the injury. In this
case, the affected limb may be supported
manually during hoisting. Both patient and
surgeon positioning must be taken into con-
sideration, from an ergonomic perspective,
as the positioning and angulation of the
limb can impact the speed and efficiency at
which the surgeon can perform the surgery,
which can have a significant effect on length
of anaesthesia.

A variety of equine surgery tables are avail-
able commercially. When selecting a sur-
gical table design, several factors should
be taken into consideration. These include
frame size, to ensure the table is appropri-
ate to support all sized patients, the ability
to raise and lower the height, provision of
a thick padded mat to support the major
muscle groups in both dorsal or lateral
recumbency, supportive side flaps that can
be adjusted to support the limbs and smaller
muscle groups, positioning aids and acces-
sories that fit the table, and an adjustable
head piece which can be adjusted so the
patients head can be elevated if required.
It is also important to pay attention to
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delicate areas such as the eyes, which are
susceptible to trauma and development of
corneal ulcers (Verwilghen, 2019). Support
cushions of various sizes and shapes are
useful to position the horse squarely with
even pressure distribution, and to support
the limbs and muscle groups, such as the
triceps. Mattresses come in a variety of
designs, ranging from foam padded ones
covered in waterproof fabric, to inflatable
rubber designs.

When the patient is positioned in lateral
recumbency, the lower forelimb should be
pulled forwards and given additional sup-
port to avoid compression of the triceps
muscle, which is commonly affected by
myopathy, and can also lead to develop-
ment of neuropathy in the form of radial
nerve paralysis. All the limbs should be in
a relaxed, but supported position, never in
hyperextension or hyperflexion for pro-
longed periods of time (Coumbe, 2012).
Structures commonly operated in lateral
recumbency include the shoulder, elbow,
digital flexor tendon sheath, navicular bursa
and coffin joint. Otherwise, the most rou-
tinely-performed arthroscopy surgeries are
performed in dorsal recumbency, on joints
such as the fetlock, hock, carpus and sti-
fle (McIlwraith et al., 2015) (Table 1). Care
should be taken to position the horse square
and straight on the table, with the horse’s
hindquarters fully supported on the table,
not extending beyond the end of the table
(Coumbe, 2012). The longissimus dorsi and
gluteal muscles are the muscle groups most
commonly affected by myopathy when
positioned in dorsal recumbency (Valberg,
2014). Hindlimbs should not be allowed to
remain in a flexed, unsupported position.
Instead, they should be supported with side
cushions or ropes. Although the hindlimbs
may be required to be held in extension for
skin preparation and draping, they should
not be held in extension for long periods of
time, as this can result in myopathies and
neuropathies (Verwilghen, 2019). This is
particularly important to consider where
bilateral hindlimb arthroscopies are being
performed, especially on multiple joints.
The most common paralysis which occurs
secondary to arthroscopic procedure is
seen in the hind-limbs following bilateral
femoropatellar joint arthroscopy, as a result
of femoral neuropathy and/or neuromyop-
athy of the quadriceps muscles (Goodrich
& Mcllwraith, 2008).

Positioning of the limb for surgery is also
dependent on surgeon preference and pre-
vious experience. The limb should be held in
position using positioning aids such as long
ropes extended from the ceiling and wall,
or table attachment poles, hooks or bars

© 2021 British Veterinary Nursing Association (BVNA)
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Y Table 1. Typical positions and preparation routines for most commonly performed arthroscopic procedures in the horse
(Mcllwraith et al., 2015).

Joint

Fetlock Dorsal
approach

Carpus
Radiocarpal

Tarsus Tarsocrural
Dorsal

Stifle Femorotibial

Shoulder

Elbow
Caudomedial
approach

Navicular Bursa

Common
Recumbency

Dorsal

Dorsal

Dorsal

Lateral,
affected
limb
down.

Lateral,
affected
limb up.

Dorsal or
Lateral.

Clip Margins

Distally to mid-pastern,
proximally to mid-cannon,
360°

Distally to mid-cannon,
proximally to mid-radius.
360°, except for boney
prominences medially and at
the accessory carpal bone.

Distally to mid-cannon,
proximally to mid-gaskin.
360°, except for patch
over the medial malleolus.

Distally to mid-gaskin,
proximally to the flank.
360°, or just medially and
laterally, 20 cm from the
point of the stifle.

Cranially to C4, caudally to
the elbow and medially to
the sternum.

From mid-scapula level distally
to mid-humerus; 360°, and
to mid-sternum.

Entire hip and gluteal region.

From mid-cannon distally to
coronary band, 360°.

Degree of Flexion

Extension

120° = 130°

Prepared in extension then
released to 90°.Varying
degrees of flexion will be
required.

90° at the hock and stifle.

Limb is supported in an
adducted position.

Limb is supported in neutral
position, flexion and
extension required.

Limb is supported in a
neutral position, flexion
and extension required.

Limb can be held in passive
flexion by placement of
conforming pad (e.g.
cotton wool roll) behind
flexed carpus, between
forearm and cannon bone.

Other Notes

The limb generally is held
in extension for the
procedure

Limb may require changes
in degrees of flexion
intra-operatively.

The limb may be removed
from the positioning aid
after draping depending
on surgeon preference.

The limb should be
supported in flexion
using ropes.

Traction may be required
during surgery.

Adduction may be
required to distract the
medial aspect of the
joint.

Limb will need to be
mobilised during
surgery.

Aseptic foot preparation is
required before surgery.

Positioning Aids

The carpus can be secured
in flexion to help lock
fetlock into extension.

Limb is secured to a bar in
a flexed position after

clipping.

Ropes or a hoist,
suspended from the
ceiling +/- walls.

Ropes or a hoist,
suspended from the
ceiling +/- walls.

Support leg stand; ropes
attached to the wall may
be required for traction.

Support leg stand.

Support leg stand.

Tourniquet may be applied
to the limb.
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(Figure 2). The joint should be positioned in
a manner to facilitate subsequent draping,
and in such a way that the surgeon has easy
access circumferentially to the joint, and is
not inhibited by the positioning aid itself
(Figure 3). The joint should also be angled
very slightly abaxially, in a manner in which
the joint is presented for easy access for the

7Y Figure 2. A horse in dorsal recumbency
with a limb hung from the ceiling by ropes.
Initial quarter-draping has been performed
and sterile vetwrap placed over the foot. The
hind limbs are secured to the operating table
with ropes tied around the pasterns.

surgeon. Alterations in limb or joint posi-
tion may be necessary during the surgical
procedure, for example the joint may need
to be flexed or extended intra-operatively,
so the positioning aid should have an
adjustable point where the limb is attached
to facilitate this. Care should be taken that
the joint is well secured to the positioning
aid, to ensure that it does not slip during the
procedure. This is particularly relevant for
joints such as the coffin joint, where there is
limited surface area available to secure the
foot to the positioning aid. For this reason,
we prefer to use a cohesive bandage such
as Vet Wrap instead of duct tape, which
can slip when wet, causing the limb to be
unexpectedly released from its position. For
certain procedures, such as tarsocrural joint
arthroscopy, the surgeon may prefer to leave
the limb loose so that he/she can manipulate
the limb intra-operatively (Figure 4). It is
advised to secure the non-operated limbs
to the table, using ropes around the pas-
terns, to immobilise the limbs should the
horse become light under general anaesthe-
sia and move (Figure 3). Rectal sleeves are
placed over the feet and distal limbs of the
non-operated feet to prevent contamination
of the operating theatre (Figure 3). Cohesive
bandage is applied to the limb from the clip
margins proximal and distal, above and
below the joint/surgical site. This can help
to reduce the contamination of the surgical
site with loose hairs or dust during draping.
In addition, the hoof of the operated limb
is normally covered in a single or double
glove to minimise cross contamination of
the surgical site. In certain circumstances,
the surgeon may request application of
a tourniquet, which is usually done prior
to commencing the surgical scrub. Time

PN Figure 3. The limb is positioned to allow
circumferential access to the fetlock joint
thereby facilitating entry to the palmar pouches.
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PN Figure 4. Some surgeons preferthe limbs to
be left free to facilitate flexion and extension
during tarsocrural joint arthroscopy.
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of tourniquet application must be noted
as prolonged use may result in develop-
ment of neuropathy/myopathy (Goodrich
& Mcllwraith, 2008). Once the limb is
secured in place, the surgical scrub should
commence.

Surgical site preparation

Following positioning and clipping, the sur-
gical site is aseptically prepared. There are
two populations of bacteria on the surface
of the skin, the transient population and the
resident one (Hennig etal, 2001).
Antiseptic solutions target the transient
bacterial population of the skin surface
(Hennig et al., 2001). The resident bacteria
reside within the hair follicles of the skin,
and do not routinely pose an infection risk
unless they become exposed. Both mac-
ro-abrasions due to trauma, and micro-abra-
sions due to poor clipping technique or
excessive scrubbing, can result in expulsion
of follicular contents onto the skin surface.
This, in turn, can lead to contamination of
the skin surface with the normally deep-
er-dwelling resident bacteria and thereby
increase the risk of surgical site infection
(Lane, 2016; Stewart & Richardson, 2019).
Surgical site preparation is a critical step for
avoiding development of surgical site infec-
tions and septic arthritis following elective
arthroscopy. It has been estimated that
approximately 0.9% of joints develop septic
arthritis following arthroscopic surgery
(Olds et al., 2006). Staphylococcus spp. are
most commonly implicated in the develop-
ment of septic arthritis following arthros-
copy (Olds et al., 2006). These bacteria are
considered skin contaminants. Although
discussion on antimicrobial use is outside
the scope of this paper, presurgical skin
preparation is an important factor to con-
sider in order to reduce the risks of surgical
site infection associated with arthroscopic
procedures. Chlorhexidine gluconate anti-
septic scrub solution has been shown to
have greater efficacy in reducing the bacte-
rial load on the skin surface, compared to
Povidone Iodine (Wilson etal., 2011).
Chlorhexidine gluconate offers some other
advantages, including proven efficacy in the
presence of organic material, as well as a
residual effect for up to six hours (Lane,
2016). This makes it the ideal choice of anti-
septic skin preparation solution for arthros-
copy surgery. Depending on the chosen
method of limb positioning, the surgical site
should ideally be prepared using a ‘hanging
limb’ technique, or target skin preparation
pattern. Antiseptic efficacy of chlorhexidine
gluconate is maintained at concentrations as
low as 0.4%, provided a 10-minute contact
time is observed (Bajaj etal, 2014).
Current manufacturer guidelines recommend

© 2021 British Veterinary Nursing Association (BVNA)



a minimum of two scrub cycles for surgical
skin preparation using Chlorhexidine glu-
conate. Gauze swabs and disposable sponges
are the recommended material to use, as
they are non-linting, and do not leave resid-
ual debris, which could potentially be intro-
duced into the joint. Seventy-percent
Isopropyl alcohol, which does not inhibit
the efficacy of Chlorhexidine gluconate, is
recommended for use between scrub cycles,
as it has a rapid bactericidal effect and does
not inhibit the efficacy of chlorhexidine
gluconate (Stewart & Richardson, 2019). A
chlorhexidine-isopropyl ~ alcohol-based
solution can be made in-house, or pur-
chased commercially, for use as a final
preparation solution. The authors recom-
mend application of the final preparation
solution in a sterile fashion, using sterile
gloves and sterile gauze swabs. If using a
squeeze- or spray-bottle to apply the final
preparation solution, care should be taken
to avoid contamination of the sterile surgi-
cal site as a result of ‘run-oft” of final prepa-
ration solution from contaminated areas
due to gravity. For joints in close proximity
to the hoof, e.g. the coffin joint, it is import-
ant that the hoof is dressed/rasped to
remove the outer dirty layer of corneum of
the hoof wall and sole. An antiseptic solu-
tion, such as Povidone iodine solution or
iodine tincture, can then be applied to the
hoof wall (avoiding the skin) to minimise
the bacterial load (Johnson etal., 2015;
Stewart & Richardson, 2019) (Figure 5).
Following pre-surgical preparation of the
foot, a light bandage can be applied to pro-
tect it from gross contamination, until time

2

i, |

of surgery. In general, depending on the
surgical procedure, the hoof is normally
covered with a single or double examination
glove to prevent cross-contamination of the
surgical site during pre-surgical prepara-
tion. Surgical scrub solutions should be
made up shortly before surgery and should
not be left for too long in order to avoid
contamination of the stock solutions.
However, preparation prior to surgery is an
important factor in order to reduce anaes-
thesia times, which in turn reduces the risk
of surgical site infections (Stewart &
Richardson, 2019, Beal et al., 2000).

Final Prep Solution 500ml (Phillips, 2018):
20 ml Chlorhexidine Solution 4%

75ml Sterile Water

405 ml 70% Isopropyl Alcohol

Preparation of the
surgical team

Surgical hats, masks and surgical scrub suits
should be a minimum requirement for
all personnel in the operating theatre
(Verwilghen, 2019). For the surgeons, sterile
surgical gloves are important for the preven-
tion of surgical site infections, however they
do not replace the need for thorough
pre-surgical hand preparation procedures.
The World Health Organisation (WHO) has
shown that after two hours of surgery, 35%
of all gloves demonstrated punctures which
will contribute to the development of sub-
sequent surgical site infection. Double-
gloving decreases the risk of punctures, but

7N Figure 5. Where surgical sites are situated close to the foot, such as with coffin joint
arthroscopy, prior to preparation of the intended surgical site, pre-surgical preparation of the
equine hoof is performed using povidone-iodine scrub followed by topical application of iodine

tincture to the horn.
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punctures are still observed in 4% of cases
(WHO, 2009). Pre-surgical hand prepara-
tion should aim to eliminate transient bac-
teria and reduce resident bacteria, while also
reducing the subsequent release of bacteria
from the surgeon’s hands throughout the
procedure beneath gloves (WHO, 2009)
Jewellery, long fingernails and nail polish
should be removed (Verwilghen, 2019).
Chlorhexidine and Povidone-iodine based
hand washes have been shown to be effective
after two applications, using warm water
and a contact time of five minutes, in reduc-
ing the bacterial load by 99% (WHO, 2009).
Brushes should be avoided as they result in
microabrasians, but sponges can be useful
in reducing the bacterial load. Sterile nail
picks do not provide additional decontam-
ination of the hands (Tanner et al., 2009).
The hands should be dried using a sterile
towel. Several alcohol-based hand rubs are
available on the market, that have additional
long-acting compounds which limit the
regrowth of bacteria (WHO, 2009). These
are applied following handwashing and
allowing hands to airdry. Following gown-
ing, surgical gloves should be applied using
a closed-gloving technique. Disposable sur-
gical gowns should be water resistant, AAMI
Level 4, as discussed in Part 2 (Ryan et al.,
2020). Reusable gowns and drapes will lose
their water resistance after 25 washes, there-
fore are not advised for use in arthroscopic
surgeries (Leonas, 1998). Anti-fatigue floor
mats can be beneficial for surgeons under-
taking long or multiple arthroscopy surger-
ies, to reduce stresses on their lower back
and joints (Attari et al., 2015).

Conclusion

The equine veterinary nurse, as part of the
surgery team, plays a crucial role in the
smooth and successful performance of
arthroscopy surgery. Paying close attention
to detail and executing procedures accurately
and efficiently will lead to reduced anesthesia
times, best conditions for optimum perfor-
mance for surgeons and successful outcomes
for their patients and clients.
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