Reconstruction of orofacial injury due
to a horse hoof kick: Report of a case
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We report the case of an orofacial injury caused by a horse kick. Animal attacks most commonly involve domestic animals,
such as dogs, cats, bulls, camels, and horses. When an orofacial injury caused by a kick from a horse occurs, it is often
serious, and may even be fatal. Children are the most common victims of horse kick injuries, generally being attacked by a
horse they know. The patient was successfully treated via three stages of reconstruction: surgical, orthodontic, and prosthetic.
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ABSTRACT

Introduction

Horse-related injuries comprise approximately 55% of the
accidents caused by large animals.["! However, maxillofacial
injuries caused by animal incidents are uncommon, with the
head, hand, wrist, foot, ankle, vertebral column, and spinal
cord being the most susceptible to horse-related injuries.’?!
Injuries caused by horses may occur due to a horse hoof kick, a
horse throwing its head, falling from a horse, or a horse bite.!
Furthermore, 79% of horse-related injuries are associated with
a hoof kick and may result in head or facial injuries, abrasions,
fractures, strains, lacerations, and internal injury.?

Horse accidents most often occur while riding horses
or farming, whether in a field or a paddock. In addition,
these accidents are more common in the warmer weather.
Therefore, the use of helmets or protective headgear, as
well as learning how to properly deal with horses, may
reduce the serious head injury risks caused by horse-related
injuries. Face shields and mouth guards for facial and
oral protection are recommended during contact sports
involving horses.??!
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The objective of this study was to report a severe case of
dentoalveolar fracture caused by a horse’s hoof kick.

Case Report

A 12-year-old male was referred to the Army Medical
Center, from a nearby small rural town, with a history
of having been attacked by a horse 2 years previously.
The patient had undergone immediate surgical closure
of the facial wounds, as well as repair of the upper lip, at
Another Hospital. Two years later, the patient exhibited an
orofacial deformity, so a functional occlusal reconstruction
was undertaken, starting with the removal of the impacted
left maxillary central and lateral incisor teeth and a rapid
palatal expansion, followed by a prosthetic application
(fixed partial denture).

At the time of presentation, the patient was conscious, alert,
and calm, and the clinical examination showed normal
vital signs. The radiological evaluation showed a callused
fracture line on the right side of the maxilla and at the
roots of the first and second upper incisor teeth. During the
extraoral examination, a scar line was observed traveling
from the left lower part of the left nostril to the vestibular
sulcus, passing directly through the upper lip.
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On intraoral examination, all teeth were observed in situ,
except the left central and lateral incisors. The upper
left central and left lateral incisor teeth were avulsed
(unerupted), and there were anterior and posterior
crossbites with a loss of occlusal contact, with the exception
of the right upper first central incisor (to the lingual side of
the lower incisors). There was hard tissue observed in the
upper anterior region, with infected tissues visible nearby
[Figure 1].

A treatment plan was created to form a functional
occlusion, with surgical, orthodontic, and finally, prosthetic
stages. Through the surgical approach, the impacted roots
and infected tissues were removed [Figure 1]. Fifteen days
later, to treat the anterior and posterior cross-bite issues, we
designed a fixed rapid maxillary expansion (RME) appliance
using a Hyrax-type screw. The patient was instructed to
twist the screw open twice daily for 20 days, in order to
expand the maxilla [Figure 2]. For retention, the patient
continued to use the RME device for 3 additional months
[Figure 2].

Next, to bring the upper left canine tooth distally and
extrude, a new removable appliance was designed. A
cleat was bonded to the vestibular face of the upper left
canine tooth, and elastics were used from the canine to the
vestibular arch of the appliance. The patient continued to
use this appliance until the canine came into the desired
position, which occurred after 18 months [Figure 3].

For the final stage, the prosthetic treatment was begun.
By using the upper right canine tooth for guidance, the
posterior part of the mandibular dental arch was restored
bilaterally. Metal-porcelain bridges were used so that
the patient gained posterior occlusal contact for good
mastication [Figure 4].

After the patient had turned 17-year-old, a restoration from
the upper right first incisor to the first left bicuspid tooth
was completed using metal-porcelain bridges [Figure 4].
Finally, the patient obtained an aesthetic smile together
with good functional occlusion.

Discussion

The human facial region is a frequent target of animal attacks.
Facial defects can vary in size and severity depending on
the injured anatomical structures, including the nose, lips,
and maxillary and mandibular bones.! Surgical correction
of these injuries remains an important challenge, due to
both the lesion itself and the resulting infection. Delayed
reconstruction of significant facial defects may cause an
undesirable appearance and physiological problems for
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Figure 1: Photographs of the surgical procedure: (a) Upper left central
and left lateral incisor teeth showing avulsion (unerupted). Anterior and
posterior cross-bite with a loss of occlusal contact, except in the right
upper first central incisor. (b-d) Surgical approach; impacted tooth roots
and infected tissues were removed

the patient. The initial approach to injuries caused by
animal attacks depends on several well-known principles,
including anti-tetanus prophylactic irrigation of the wound
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Figure 2: A fixed rapid maxillary expansion appliance with a Hyrax-
type screw

with 1% iodine solution, and antibiotic prophylaxis. In
our case, we administered prophylactic antibiotic therapy
for 7 days.

In the RME method, during the 1+t or 3" weeks, appropriately
spaced and strong forces are applied to the midpalatal suture
to separate the two parts of the maxilla from each other.
The aim is to obtain the greatest skeletal effect, with the
least movement of the teeth, using heavy strengths.'® Any
maxillary narrowness caused by a maxillary fracture is treated
using RME in order to obtain an ideal occlusal relationship,
as well as an aesthetic appearance. In this case, with a one-
fourth rotation of the screw twice per day, the RME continued
for 20 days, and a retention plate was used for 3 months.

Researchers have reported that after urgent surgical
intervention, a prosthetic restoration prevented speech
and chewing disorders and provided a good aesthetical
appearance; therefore, any psychological problems could
be resolved.”® We applied fixed prosthetic restorations
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Figure 3: Removable orthodontic appliance for upper left canine tooth
(for distal movement and extrusion)

(metal-porcelain) in our case, after RME treatment, to
provide good masticatory and speech functions, as well
as a good appearance.

During the 5 years follow-up examination, this patient was
determined to be doing well.

A multidisciplinary approach prevents most complications
of a facial-jaw trauma and can obtain an aesthetic smile
together with good functional occlusion, for the patient.
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Figure 4: Anterior metal-porcelain bridge: (a) Prepared anterior teeth.

Dalkiz and Bilgig: Orofacial injury

(d) Gained aesthetic appearance
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