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A 13-year-old Tennessee Walking horse gelding was treated 
for aspiration pneumonia secondary to an acute obstruction 
in the cranial esophagus that occurred 24 hours previously. 
The obstruction resolved with hydropulsion and copious 
lavage for a period of approximately 2 hours. The gelding 
was treated for pneumonia with gentamicin (6.6 mg/kg IV 
q24h via a left jugular catheter), metronidazole (15 mg/kg 
PO q8h), and procaine penicillin G (22,000 IU/kg IM q12h). 
On the second day of treatment, the gelding developed uni-
lateral sweating over the left caudal neck, shoulder, and pec-
torals with well-defined borders that did not cross midline 
(FIGURE A). The sweating persisted for approximately 6 to 8 
hours and then dissipated. The patient recovered unevent-
fully from the pneumonia with no further signs of 
sweating. 

1. How can the transient unilateral sweating be explained?

A

Unilateral sweating over the left caudal neck, shoulder, 
and pectoral region. Note the sharp demarcation between the 
sweated and nonsweated regions of the skin.
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1.  The localized area of sweating corresponds to the sixth 
cervical dermatome pattern in the horse (FIGURE B). 
Blockade of a cervical spinal nerve results in localized 
vasodilation and sweating of the associated dermatome. 
 Investigation of the procaine penicillin administration 
site revealed that the intramuscular injection had inadver-
tently been given over the cervical spine in the area of 
C5/C6 1 hour previously. This injection most likely 
resulted in a transient local blockade of sympathetic 
nerve fibers. This, in turn, caused ipsilateral peripheral 
vasodilation and sweating of the area supplied by the 
ventral branch of the sixth cervical nerve.

Discussion
It is theorized that horses are sympathetic sweaters,1 which 
would make them unique among domestic species. The 
equine sweat gland is a secretory tubular structure lined 
with cuboidal cells. These cells are surrounded by myoepi-
thelial cells, which are innervated by a network of nerve 
fibers originating from dermal nerve trunks. The innerva-
tion of the dermal blood supply of horses is similar to that 
of other species, but the capillary network around equine 
sweat glands is more extensive.1 It is controversial as to 

whether the nerve endings directly innervate the gland itself 
or just the vascular supply to the gland.1 The strongest the-
ory is that sympathetic fibers control sweating by action on 
the local circulation. Anything that augments blood flow 
(thereby increasing the delivery rate of circulating adrena-
line) or increases systemic epinephrine concentrations 
through sympathetic stimulation results in increased adren-
ergic stimulation of the sweat gland and, in turn, increased 
sweating.2 For example, exercise results in both increased 
epinephrine release from the adrenal gland and an increased 
delivery rate of adrenaline to the sweat glands by cutaneous 
vasodilation. It is theorized that during rest, nerve stimula-
tion causes vasoconstriction, controlling the transport rate 
of adrenaline to the gland cells and resulting in sweat inhi-
bition.1 Adrenaline has potent sudomotor effects in horses.1,2 
Denervation of the sympathetic nerve supply results in vaso-
dilation, an increased delivery rate of adrenaline, and 
increased sweating.2

 Sympathetic denervation of the skin results in vasodila-
tion in all large animal species, but sweating occurs only in 
horses.2,3 The best described example of sympathetic dener-
vation is Horner’s syndrome, which occurs secondary to a 
loss of sympathetic innervation to the head.4 Clinical signs 
in domestic species include upper eyelid ptosis, miosis of 
the pupil, protrusion of the nictitating membrane, hyper-
thermia of the face, and hyperemia of the nasal and con-
junctival membranes; however, sweating of the face and 
neck is unique to horses. In horses, increased sweating is 
often the most prominent sign, and the exact cause is not 
well understood.3,5 

Answer and Explanation

B

The sixth ventral cervical dermatome pattern (chalk out-
line) covers the cranial aspect of the shoulder, extends from the 
proximal two-thirds of the shoulder to the proximomedial forelimb, 
and does not cross the midline.

C

Thermographic image of a horse after experimental 
blockade of the right sixth ventral spinal nerve. There is 
increased cutaneous heat where the sixth ventral spinal nerve was 
blocked, defining the area of the sixth cervical dermatome.
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 Equine sweat glands are primarily under β-adrenergic 
control, specifically the β2 adrenoceptors.1 Equine sweat 
glands have a lesser response to α-adrenergic stimulation, 
with a predominance of an α2-adrenergic response. It is 
interesting that in horses with acute sympathetic lesions 
resulting in abnormal sweating, administration of α2-agonist 
sedatives causes expected sweating over normal skin but 
often reverses vasodilation and sweating over sympatheti-
cally denervated skin, which becomes dry.2 
 In this case, there was presumably a temporary loss of 
sympathetic innervation to the caudal portion of the horse’s 
neck. This resulted in vasodilation with increased cutane-
ous temperature and a well-demarcated area of sweat cor-
responding to a cervical dermatome (FIGURE A).
  The cervical dermatomes have been mapped in horses 
by blocking the spinal nerves with 0.5% mepivacaine as they 
branch from the spinal column.6 To demonstrate experimen-
tally what occurred accidently in this case, the sixth cervical 
nerve was blocked at the caudal aspect of the transverse 
process of the fifth cervical vertebra in a different horse.6 

The localized area of sweating on this horse’s neck (FIG-

URES B and C) corresponds to the sixth cervical dermatome, 
which includes the cranial half of the shoulder, midcervical 
region, and pectorals, and does not cross the midline if the 
lesion is unilateral. The sweat distribution pattern varies 
depending on whether the dorsal or ventral branch of the 
spinal nerve is affected. With blockade of the dorsal branch, 
the sweating extends from the top of the shoulder to the 
ventral pectorals. With blockade of the ventral spinal nerve, 
sweating extends from two-thirds of the way up the shoul-
der to the proximal part of the medial forearm6 (FIGURES B 
and C). The sweating pattern of this horse corresponds to 
the area supplied by the ventral spinal nerve of C6, as the 
area of sweating does not reach the top of the shoulder and 

it extends distally to involve the medial aspect of the proxi-
mal foreleg. 
 In this case, it seems likely that the local anesthetic activ-
ity of procaine caused the sympathetic blockade. The anes-
thetic was effective for several hours and gradually wore off, 
followed by dissipation of sweating and the region of 
increased cutaneous temperature. Because spinal nerves 
have sympathetic and sensory components, a spinal nerve 
blockade results in localized vasodilation and decreased skin 
sensation over the affected dermatome.6,7 Although skin sen-
sitivity was not assessed in this horse, it is likely that skin 
sensation over the region of the sixth cervical dermatome 
would have been decreased for the duration of the block.
 Thermography has also been used for diagnosing neuro-
vascular injury in horses and is a sensitive technique for 
detecting local changes in surface temperature.6–8 Thermo-
graphic techniques have previously been used to map the 
cervical dermatome patterns of C4 through C6 (FIGURE C) 
and to diagnose Horner’s syndrome and neurovascular inju-
ries to the distal limb.6,7 
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