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Summary: This case series reports the clinical manifestations, diagnosis and treatment of an ectopic horn formation. Three adult horses, each
with an ectopic horny spur (EHS) after a chronic coronary band avulsion (occuring approximately 3 months prior), were admitted for treatment.
The coronary band lesion caused ectopic epidermal germ cells o grow horn at right angles to the hoof wall at the plantaromedial or dorso-
lateral side of the hoof. Under general anaesthesia in all three horses the EHS and its matrix was excised followed by a reconstruction of the
coronary band. The hoof was immobilised by a half limb cast for 2-3 weeks. In all horses the wound healed per primam and no recurrence

occurred.
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Introduction

Avulsion of the coronary band can result in permanent defor-
mation of the hoof and lameness. [l Less commonly, ectopic
horn formation occurs, defined as persistent growth of horn
tissue at any site other than the anatomic hoof. In human
onychoheterotopia or ectopic nail, characterized by nail plate
growth in regions other than the normal nail bed due to the
presence of an ectopic nail matrix, might be similar, 231 In
equines ectopic horny spur (EHS) is a clinical diagnosis and
develops as a consequence of a trauma to the coronary band
in which the integrity has been disturbed. It manifests as a

Fig. 1 An ectopic horny spur at the plantaromedial side of the
hoof of the right hind limb (case 1). |  Ein ektopischer Hornsporn
auf der plantaromedialen Seite des Hufes der rechten Hinterglied-

mafBe (Fall 1).
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proliferative protrusion of horn, having a height that is more
than half of the diameter of its base. Clinically EHS does not
cause symptoms, but might be subject to trauma.

The differential diagnosis cornu cutaneum (CC) or ectopic
cutaneous horn could be considered as well, which is a clini-
cal term for the hyperproliferation of layers of firmly adhered,
compact keratin associated with a lesion at its base. [4]

Simply excising is not the solution, and complete surgical exci-
sion with its germinal matrix is necessary, followed by primary
closure of the defect and/or reconstruction of the coronary band.

This study describes the clinical manifestations, diagnosis and
treatment of an ectopic horn formation in 2 warmblood hors-
es and an Appaloosa.

Case 1
History

Over a period of 6 years 3 patients were referred with an
ectopic horny spur (EHS).

A seven-year-old Appaloosa gelding was presented with a
history of an avulsion of the coronary band of the right hind
limb, followed by the formation of a horn-like outgrowth pro-
jecting over the hoof (ectopic horny spur EHS) (Fig.1). The
horse had a heel trauma three months before presentation,
which initially healed, but 2 weeks before arrival at the clinic
a fast-growing EHS was noticed. The EHS was not associated
with pain, swelling or itching.
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The horse was sound at the moment of presentation. On phys-
ical examination a solitary well defined EHS with a unicorn
horn appearance and a base of 2.5cm in width and 8.0cm
in length, was located at the plantaromedial side of the hoof
connected to the proximal alignment of the coronary band. The
horn was extending vertically from the skin surface. No other
obvious abnormality was found on clinical examination except
a small vertical superficial crack in the underlying heel horn,
running from proximal to distal (Fig. 1). Radiographs (laterome-
dial and anterior posterior views) of the affected hoof revealed
no bony abnormalities. Due to its location and its size, it was
prone for frauma and the owner wanted it fo be excised.

With a diagnosis of EHS complete excision with its germinal
matrix was planned. Prior to surgery the affected foot was
trimmed, rasped, scrubbed and a wet disinfecting bandage
(povidine iodine) was applied overnight.

Treatment

Surgery was performed under general anaesthesia, in lateral
recumbency with the affected side of the foot uppermost. The
hoof wall was lowered at the weight-bearing surface site of
the EHS and the horn distal to the spur and surrounding the
crack frimmed with a Dremel tool to reduce the pressure on the
coronary band (Fig. 2 and 3). After a medial and lateral local

Fig. 2  Medial view of the ectopic horny spur at the plantaromedi-
al side of the hoof of the right hind limb under general anaesthesia
(case 1). | Seitliche Ansicht des ektopen Hornsporns an der
plantaromedialen Seite des Hufes der rechten Hintergliedmafie unter
Vollnarkose (Fall 1).

>

Fig. 3  Plantar view of the ectopic horny spur at the plantarome-
dial side of the hoof of the right hind limb under general anaesthe-
sia (case 1). |  Plantaransicht des ektopen Hornsporns an der
plantaromedialen Seite des Hufes der rechten Hintergliedmafie unter
Vollnarkose (Fall 1).
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sesamoid block (2% lidocaine)° an Esmarchs’ tourniquet was
applied. Under strict aseptic condition surgery was performed.
A vertical elliptical skin incision was made on either side of the
EHS. The EHS was excised along with a part of the germinal
matrix from which it was arising. The wound was closed using
far-near-near-far sutures (Polydioxanone polymer PDS USP1)b
taking care to apposition the coronary band; a FNNF suture
was placed through the horn distal to the coronary band. Me-
dicinal honey (Mielosan)< was put on the wound followed by a
non-adhesive gauze. A half limb cast was applied for 19 days.
The cast consisted of 2 layers thin woven padding (Cellona)¢
with extra padding in the fetlock, covered by crepe paper to
ensure easy removal of the cast (prevents padding to adhere to
the cast material). One roll of semi rigid synthetic cast (7 cm,
3M™ Scotchcast™ Soft Cast)e was applied from proximal to
distal to ensure a flexible proximal boundary of the cast pre-
venting pressure sores by the hardened rigid cast during limb
flexion, leaving 1cm of the padding uncovered. Then 5-6 lay-
ers of rigid cast (starting just distally to the border of the semi
rigid cast) with 50 % overlap were applied. The heel was slightly
elevated with rigid cast. To prevent slippage and to protect the
cast to excessive wear, especially at the toe, the solar surface
was covered with polymerised resin (Technovit)!. Elastic tape
was positioned at the proximal end of the cast and the skin to
prevent contamination from the outside.

Peri-operative antibiotics and pain relief medication were pro-
vided for 3 days using once daily gentamicin (6.6 mg/kg i.v.)e,
and twice daily procaine penicillin G (22.0001U/kg i.m.)" and
flunixin meglumine’ (1.1 mg/kg iv.).

The cast was removed and the wound had healed per primam.
A hoof bandage was applied for another 3 days. The horse
was discharged and box rest was advised for 2 weeks fol-
lowed by training again.

Outcome

Follow-up was obtained by telephone interview with the own-
er half year after surgery and no recurrence of the EHS was

Fig. 4  Plantar view of the plantaromedial side of the hoof of the
right hind limb 8 months after surgery (case 1). |  Plantaransicht
der plantaromedialen Seite des Hufes der rechten HintergliedmafBe 8
Monate nach der Operation (Fall 1).
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noticed and the horse was performing at the same level as
before. After 8 months, the horse returned to the clinic for

unrelated reasons, and no crack or scar tissue could be no-
ticed (Fig. 4).

Cases 2 and 3

Both warmblood horses (a seven-year-old mare and an
eight-year-old gelding) developed an EHS after trauma to
the coronary band of the right hindlimb on the dorsolateral
aspect of the hoof; the size of the EHS was 4.0 X 2.5cm and
3.5%2.0cm respectively (Fig. 5). About three months after
spontaneous wound healing, the horses developed a EHS. It
had grown persistently up to the time of presentation at the
clinic and reoccurred after trimming. Both owners could not
provide information about the growth rate, but considered it
to be faster than normal hoof horn growth.

Both horses were sound at the moment of presentation. The
ectopic horny spurs were not associated with pain, swelling
or itching. Underneath the EHS a small rim of thickened horn
was visible on the hoof. Treatment was performed as men-
tioned above (Fig. 6 and 7). In both cases the half limb cast

Fig. 5  An ectopic horny spur at the dorsolateral side of the hoof of
the right hind limb (case 2). |  Ein ektopischer Hornsporn an der
dorsolateralen Seite des Hufes der rechten HintergliedmafBe (Fall 2).

Fig. 6  Lateral view of the EHS in lateral recumbency (case 2). |
Seitliche Ansicht des EHS in Seitenlage (Fall 2).
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was removed 14 days after surgery and wound healing was
per primam. In the mare a crack was created in the hoof
when removing the cast with the cast saw (Fig. 8). Both horses
refurned fo original function within 6 weeks after surgery. The
mare came back to the clinic two months after surgery for an
eye lid laceration. The coronary band was intact, horn had
grown distally for about 2cm in a normal way, the crack of
cast removal could still be noticed (Fig. 9). Follow-up was ob-
tained by telephone interview with the owners one year after
surgery and both horses performed af the same level as prior
to surgery with no signs of scar tissue on the coronary band.

Discussion

Posttraumatic ectopic horny spur (EHS) has seldom been re-
ported in equines.!1:5-8] It is an interesting entity which proba-
bly results from the traumatic inoculation of epidermal matrix
dorsal to the coronary band resulting in horn tissue growth
outside the hoof. It might be compared with human ectopic
nail, onychoheterotopia, which is an extremely rare disorder,

Fig. 7  Lateral view of the hoof after resection of the EHS in lateral
recumbency (case 2). | Seitliche Ansicht des Hufes nach Resektion
des EHS in linker Seitenlage (Fall 2).

Fig. 8  Dorsal view of the hoof after removal of the cast (case 2). |
Dorsalansicht des Hufes nach Entfernung des Castverbandes (Fall 2).
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in which the nail tissue grows outside the classic nail unit of
the dorsal fingers and toes. [2:3: 7 9. 10 The coronary band of
the horse is like the cuticle or nail bed of a human finger. This
is the germinal centre that actively makes new cells, and so
the growth of the hoof wall depends on the viability of these
cells. An injury disrupting the congruency of the coronary
band can result in the development of a hoof crack as well as
an EHS. Also, a horny spur distally to the coronary band can
develop after an incomplete avulsion in which the coronary
band remains elevated. ! It is essential to take care of an
accurate alignment and apposition of the coronary band in
case of trauma to prevent those complications. ']

In all three cases the EHS developed after trauma of the cor-
onary band and had a high height-to-base ratio. The majority
of ectopic nails arise 2-3 months after the digit injury (Parks
2008), as was the case in our patients. The growth rate in
humans is at the same speed as that of the underlying nail.112]
In the described patients the owners mentioned it was grow-
ing faster. They were asymptomatic; however, they might be
subject to trauma resulting in a painful wound and surgical
excision was indicated.

These EHS can be self-managed by shortening at regular in-
tervals, similar to normal horn growth. However, tfrimming is
not curative, and surgical resection of the EHS and its entire
matrix, followed by reconstruction and primary closure of the
coronary band, is indicated to prevent recurrence of the EHS
and the formation of a hoof crack. In only the first case a thin
heel crack was noticed, starting at the coronary band, where-
as in the other two cases, only a small rim of horn was present
on the hoof just distal to the EHS.

Considering the potential challenges of wound healing due
to the loading and unloading of the hoof, a cast bandage
was selected for immobilization. Alternatively, plating the hoof
distal to the wound could be considered; however, a half limb
cast might better mitigate vertical compressive forces at the
coronary band.

As a differential diagnosis cutaneous horn can be consid-
ered. Cutaneous horns are conical hyperkeratotic cutane-

Fig. 9  Dorsal view of the hoof two months after surgery (case 2). |
Dorsalansicht des Hufes zwei Monate nach der Operation (Fall 2)
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ous protrusions that appear similar to animal horns but lack
bone. [413-16] They tend to grow slowly, equal to normal horn
growth. Cutaneous horns are now widely accepted as a reac-
tive cutaneous growth caused by a variety of benign, prema-
lignant, or malignant primary processes and most commonly
a seborrheic or lichenoid keratosis. In dogs a viral cause has
been described. " Occasionally they manifest at the muco-
cutaneous junction.[17.181 Although the morphological ap-
pearance looks alike, the cause of EHS is differently.

Ectopic horn spur formation is a rare complication after coro-
nary band injury. Given the small number of case reports avail-
able, it is difficult to identify the actual incidence of EHS and
possible risk factors beyond traumatic injury to the coronary
matrix. Whereas they seldom result in clinical complaints, and
can be self-managed by trimming, owners might not seek med-
ical care. To prevent recurrence complete surgical excision with
its germinal matrix is necessary, followed by primary closure of
the defect and/or reconstruction of the coronary band.
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