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A novel approach to ear pain in the horse: A case report
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Abstract

Background: During electrochemotherapy (ECT), a chemotherapeutic drug is injected into the tumor and then an
electroporation is provided. In horses, ear manipulation may be very painful, and combining a loco-regional technique
with sedation might be a good option to avoid anesthesia-related risks. A two-injection-point block of the internal
and external pinna and acoustic meatus was described in horse cadavers, and it permitted complete stain of all three
branches of the great auricular nerve (GAN), internal auricular nerve branch (IAB), lateral auricular branch (LAB),
and caudal auricular nerve (CAN), suggesting a lower risk of intra-parotid injection during the IAB and LAB block.
Case Description: An 8-year-old Italian jumping gelding presented for ECT to treat a fibroblastic sarcoid in the left
medial pinna. After intravenous sedation with acepromazine, romifidine, and butorphanol, a two-injection-point block
was provided as previously described. The block of the GAN was blind, whereas an electrical nerve locator was used
for the IAB, LAB, and CAN. A total of 12 ml of 0.5% ropivacaine was injected. The ECT was safely performed
without any difficulties. The horse well tolerated the procedure and completely recovered 75 minutes after sedation.
No complications were detected.

Conclusion: The described approach seems feasible and suitable for the blockade of the sensory innervation of the

equine ear in the case of ECT.
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Introduction

Electrochemotherapy (ECT) is a technique in which
a chemotherapeutic drug is injected into the sarcoid
and then electric pulses are applied at high voltage
(electroporation). This leads to an increase in drug
concentration in the sarcoid cells and an increase in its
effect. Horses usually undergo the procedure under a
brief general anesthesia because of the electric shock
(Tamzali et al., 2012), if sedation combined with
locoregional techniques is not a viable option.

In equids, ear manipulation may be very painful. Many
procedures, such as otoscopy and surgery, often require
general anesthesia as sedation may not be effective.
Combining a locoregional technique with sedation
might be a good option to avoid anesthesia-related risks
(Johnston et al., 2001), as standing procedures seem
to carry less risks than general anesthesia in equines
(Gonzalo-Marcilla et al., 2021).

In horses, the anatomy of the sensory innervation of
the ear is characterized by differences in nomenclature
and descriptions (Sommeraurer ef al., 2012). The great
auricular nerve (GAN), facial nerve, and vagal nerves
play a role in the innervation of the auricular region,
whereas the presence of the auriculotemporal nerve is
still controversial in horses (Ellenberger and Baum,

1943; Barone and Simoens, 2010; Sommeraurer et al.,
2013; Cerasoli et al., 2017).

The external and internal surface of the pinna is
innervated by the GAN (a branch of the second cervical
nerve), whereas the internal auricular nerve branch
(IAB, a branch of the facial nerve) innervates the
internal faces of both the auricle and acoustic meatus.
The other two branches of the facial nerve the lateral
auricular branch (LAB), and the caudal auricular nerve
(CAN), contribute to the sensory and motor innervation
of the external pinna with the GAN. The sensory
component is provided by the fibers of the Vagus nerve
that join the LAB and IAB.

Few locoregional techniques are reported to
desensitize the ear in horses and some of them are not
completely effective or may have accidental puncture
of the parotid gland and guttural pouch as possible
collateral effects (McCoy et al., 2007; Sommeraurer,
2012).

In 2017, Cerasoli and colleagues described a new
approach for the block of the internal and external
pinna and acoustic meatus in adult warm-blood horse
cadavers (Cerasoli et al., 2017). This two-injection-
point approach permitted complete stain of all three
branches of GAN and suggested a lower risk of intra-
parotid injection during the IAB and LAB block.
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Fig. 1. After palpating the cranial aspect of the atlas wing, the GAN and its branches were localized, and the first injection of
0.5% ropivacaine (6 ml) was performed. A second injection at the caudal base of the ear was performed to block the IAB, LAB,
and CAN. The needle was inserted through the skin once the parotid gland was palpated, then it was advanced in a sagittal
direction, parallelly to the ear canal until its tip was just above the parotid gland (about 2 cm deep). When medio-lateral twitch

of the pinna was well elicited at a current of 0.4 mA, 6 ml of 0.5%

Case Details

An 8-year-old Italian jumping gelding presented for
ECT to treat a fibroblastic sarcoid in the left medial
pinna.

The medical history was unremarkable, except for the
tumor; the preanesthetic physical examination revealed
a physiological systolic aortic murmur and complete
blood analyses displayed no abnormalities.

After obtaining owner’s consent, the horse’s weight
was estimated at 600 kg using a weight tape wrapped
around its girth, directly behind the elbow.

Being the horse’s temperament agitated, 25 mcg/kg of
acepromazine (Prequillan, 10 mg/ml, Fatro SPA, Italy)
was intravenously (IV) injected, and a 14-gauge IV
catheter (Introcan safety, BBraun, USA) was placed in
the left jugular vein.

After 40 minutes, the horse was conducted to the
box and premedicated with butorphanol (0.05 mg/kg
IV, Dolorex 10 mg/ml, MSD Animal Health, USA),
and romifidine (60 mcg/kg IV, Sedivet 10 mg/ml,
Boehringer, Germany). The sedation was effective, and
the horse was standing with a minimal degree of ataxia
that completely disappeared after a few minutes.
Following the disinfection of the auricular area, a block
of the GAN (Fig. 1) was blindly executed as described
by Cerasoli and colleagues (2017): after palpating
the cranial aspect of the atlas wing, the GAN and its
branches were localized, and the first injection of 0.5%

ropivacaine was slowly administered.

ropivacaine (Ropivacaina 7.5 mg/ml, Bioindustria,
Italy) was performed. Six ml of the local anesthetic was
slowly administered subcutaneously using a 21-gauge
needle (Sterican 0.8 x 50 mm, BBraun, USA).
Afterward, a second injection at the caudal base of the
ear was performed to block the IAB, LAB, and CAN
(Fig. 1) using an electrical nerve locator (Stimuplex
HSN 12, BBraun, USA). The needle was inserted
through the skin once the parotid gland was palpated,
then it was advanced in a sagittal direction, parallelly
to the ear canal until its tip was just above the parotid
gland (about 2 cm deep). When medio-lateral twitch of
the pinna was well elicited at a current of 0.4 mA, 6 ml
of 0.5% ropivacaine was slowly administered through
an insulated needle with an extension set (Stimuplex
D 22G x 80 mm, BBraun, USA). The total dose of
ropivacaine administered was 0.1 mg/kg. After each
injection, the area was gently massaged. The duration
of the entire locoregional technique was 4 minutes and
the technique was easily executed without any reaction
of the horse.

After 5 minutes, the electroporation started, and
cisplatin was administered to the sarcoid. The horse
tolerated the application of the high-voltage electric
pulses, but he slightly shook his head when the
chemotherapeutic drug was injected. The procedure
lasted 9 minutes and it was safely performed without
any difficulties.
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The horse completely recovered 75 minutes after
sedation and was discharged from the hospital after 2
hours of observation. No complications were detected.

Discussion

This case report describes the sedation combined with
the block of the internal and external pinna in a horse
undergoing ECT to treat a sarcoid in the left medial
pinna.

The approach described by Cerasoli and colleagues
(Cerasoli et al., 2017) was effective in successfully
desensitizing the motor and sensitive components of
the pinna and allowed them to easily and safely execute
the ECT.

In literature, there are few locoregional techniques
desensitizing the equine ear: a ring block around the
auricular base, which is often not tolerated by the horses
and may result in an incomplete block (McCoy et al.,
2007); a blind GAN and IAB block which involves two
injection points (one at the base of the ear for the GAN
and the other on the lateral side of the pinna, just above
the parotid gland’s cranial border, for IAB) (McCoy
et al., 2007). However, the success rate of this GAN
block may be limited due to anatomical differences.
The GAN travels dorso-ventrally starting from the
second cervical vertebral nerve and ending at the base
of the ear. In horses, the GAN path is characterized by
a high inter- and intra-variance: two or three branches
traveling either cranially or caudally to the cranial
aspect of the atlas wings are reported, as well as further
unpredictable bifurcations of these branches on the
auricular pinna (Cerasoli et al., 2017).

Using a more caudal approach to GAN, as in this
clinical case, it can be assumed that the local anesthetic
solution has more chances to completely bath all the
branches of GAN, suggesting a better desensitization
than that reported in the previously described blocks at
the base of the ear (McCoy et al., 2007; Sommeraurer
etal., 2013).

The blind GAN and TAB block described by McCoy
et al. (2007) was effectively used under ultrasound
(US) guide to perform bilateral otoscopies in 23 horses
(Sommeraurer et al., 2013). As the landmark for the
IAB was the styloid process that is close to the parotid
gland and guttural pouch, they reported that caution
must be taken not to accidentally puncture these
structures and advised the US evaluation before local
anesthesia. In the current case, US guidance was not
deemed necessary because our injection point for TAB
was at the caudal auricular base, just above the parotid
gland, lowering the risk of intra-parotid injection and
the possibility of gland inflammation than the above-
mentioned block. In the hectic pace of today’s practice
or if a US machine is not available, a technique that
does not require US guidance may be a suitable option.
Facial nerve paralysis is a complication that must
be considered when performing auricular blocks.
Sommeraurer and colleagues (2013) reported mildly

drooping ears and ptosis in 3 out of 23 horses receiving
GAN and IAB block. In this perspective, ropivacaine
may be a good choice because of its differential
sensory/motor blocking capacities.

Ropivacaine is a long-acting, amide-type local
anesthetic that has a high pKa and low lipid solubility.
Ropivacaine blocks the Ad- and C-nerve fibers
involved in pain transmission. At low concentrations,
ropivacaine causes a significant differential blockade
between sensory and motor fibers (Casati ef al. 2001).
Ropivacaine has also fewer cardiotoxic side effects
than bupivacaine (Graf et al., 2002).

In equine anesthesia, different uses of 0.5% ropivacaine
have been described: Ganidagli et al. (2004) used 0.1
mg/kg ropivacaine for caudal epidural administration
in adult Thoroughbred horses; Gonzalez et al. (2023)
in the subconjunctival space; Souto et al. (2020) for
continuous block of median and ulnar nerves.

The technique was easy and fast to perform. The
electrolocation of the IAB was an advisable aid to
perform the block, but if an electrical nerve locator is
not present the block could be blindly executed.
Further clinical studies are advised to determine the
efficacy and safety of this technique.

Conclusion

The described approach seems feasible and suitable for
the blockade of the sensory innervation of the equine
ear in the case of ECT.
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