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Mine-explosive trauma of the maxillofacial region: current
state of the problem and description of a case from practice

Agil N. Huseynov', Vladislav A. Malanchuk', Vyacheslav P. Maistrenko?, Mykhailo S. Myroshnychenko?,
Olena V. Markovska®, Andrii A. Boiko', Oleksii I. Hryniuk'
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ABSTRACT

Military conflicts, terrorist attacks and wars around the world pose a wide range of questions to the medical community about providing medical care to military
personnel and civilians with mine-explosive trauma, which is characterized by simultaneous damage of various anatomical areas, including the maxillofacial
region. The purpose of this work was to describe a case from practice of treating a patient with a mine-explosive trauma, which manifested by a fracture of
the right zygomatic-orbital complex and the upper jaw on the right. Using own case from practice, the authors showed that the treatment of patients with
mine-explosive trauma of the maxillofacial region is long-term, multi-stage and should take place in a specialized hospital with the involvement of a team

of multidisciplinary specialists.

KEY WORDS: mine-explosive trauma, maxillofacial region, case from practice

INTRODUCTION
The high intensity of military conflicts and terrorist
attacks in the world, the full-scale war in Ukraine have
led to a significant increase in the frequency of mine-ex-
plosive traumas among military personnel and civilians
[1]. Mine-explosive traumas are a common cause of loss
of work ability and disability, characterized by high mor-
tality. The frequency of losses during combat operations
as a result of mine-explosive traumas reaches 25% [2].
Mine-explosive traumas occur as a result of a one-
time action on the human body of damaging factors
of heterogeneous characteristics caused by a mine-ex-
plosive device (shock wave, gas flame jet, ammunition
fragments, toxic products of explosion and combustion,
etc.) [3]. Damage caused by a mine-explosive trauma
depends on the person location at the time of the ex-
plosion, the type of explosive device and its strength,
the presence or absence of protective equipment [4].
Mine-explosive traumas are characterized by simul-
taneous injury of several organs and systems (two or
three anatomical areas or more) [5]. The most common
locations of injuries in mine-explosive traumas, ac-
cording to various scientists, are the extremities, head
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and neck, chest, abdomen, etc. [6, 7]. This category of
patients is characterized by the frequent development
of traumatic shock and multiple organ failure [2]. Vic-
tims of mine-explosive traumas require immediate and
highly qualified medical care followed by a range of
rehabilitation measures.

AIM

The purpose of this work was to describe a case from
practice of treating a patient with a mine-explosive
trauma, which manifested by a fracture of the right
zygomatic-orbital complex and the upper jaw on
theright.

CASE REPORT

Patient M., 35 years old, was admitted to the hospital
on June 14, 2023. After a comprehensive examination,
a comminuted fracture of the right zygomatic-orbital
complex and the upper jaw on the right was diagnosed
(Fig. 1). During hospitalization, the patient signed a
written consent that his photographs and medical
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Fig. 1. 3D computed tomography of the
skull of patient during hospitalization on
June 14, 2023.

Fig. 2. 3D computed tomography of the skull of patient after surgery on
June 16, 2023.

records would be analyzed and published as an article
in a journal. It is known from the anamnesis that the
patient received a mine-explosive trauma on June 6,
2023. At the previous stages of providing medical care

to the patient, primary surgical treatment of the wound
and removal of the right eyeball were performed. On
June 15, 2023, a conference of doctors was held with
the participation of a neurosurgeon, a neuropatholo-
gist,an ophthalmologist, an otorhinolaryngologist, and
a maxillofacial surgeon and the tactics of treatment
were decided.

On June 16, 2023, the patient underwent surgery.
Wound revision and reposition of bone fragments were
made using intraoral and external approaches through
the wound. Using microplates, metal osteosynthesis
of the right zygomatic-orbital complex and the upper
jaw on the right was performed in the areas of the zy-
gomatic arch, nasolabial buttress, and anterior wall of
the maxillary sinus (Fig. 2). During the revision of the
wound, tissue fragments were obtained, which were
subsequently subjected to morphological examination.
During the survey microscopy of the latter, fragments of
connective, muscle and bone tissues with pronounced
dystrophic-necrotic changes, signs of circulatory disor-
ders, and focal moderately pronounced polymorphic
cellular infiltration were determined (Fig. 3). The latter
was mainly represented by neutrophilic leukocytes,
macrophages and lymphocytes.

Taking into account the presence of massive bone
defects in patient, the method of electrical stimulation
was used to activate the processes of reparative osteo-
genesis, the effectiveness of which was proven by us in
the previously conducted morphological study of the
experimental material [8, 9]. It was used an electrode for
electrical stimulation, connected to the negative pole of a
battery with a diameter of 8x2.5 mm (Fig.4). The electrode
was attached to the microplate, which fixed the fracture
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Fig. 3. Bone, muscle and connective
tissue fragments with alterative, hemo-
dynamic and inflammatory changes.
Hematoxylin and eosin staining, %<40.

Fig. 4. Appearance of the electrode that
was used for electrical stimulation.

fragments. The battery was introduced into the oral cavity
and fixed with a vicryl to the mucous membrane of the
transitional fold of the upper jaw. The duration of the
electrical stimulation procedure was 30 days, after which
the device was removed under local anesthesia.

On June 28, 2023, the patient was discharged from
the hospital for further conservative treatment in an

2106

outpatient setting. On September 5, 2023, patient M.
was re-hospitalized to the hospital with the diagnosis
“Facial deformation in the area of the right zygomat-
ic-orbital complex, bone defect of the outer edge and
bottom of the orbit on the right”. The patient underwent
reconstruction of the orbit with the help of an individ-
ually made implant (Fig. 5-7), which was developed by
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Fig. 5. Development of individual implant (a) and
its printed version ().

the engineers of the MATERIALISE company (Belgium)
using the Materialise Mimics Viewer program and print-
ed by the 3D MetalTech company (Ukraine) (Fig. 5). The
microplate was removed from the nasolabial suture area
before installing the implant, during which small tissue
fragments were obtained and sent to the morphological
study. During the morphological study of the latter, con-
nective and lamellar bone tissue, which are the formed
regenerate components, were determined (Fig. 8). The
results of the morphological study of clinical material
proved the effectiveness of the electrical stimulation
method of the reparative osteogenesis processes,
which coincides with the results of other scientists and
the morphological study of the experimental material
conducted by us earlier [8-11].

On December 11, 2023, patient underwent the next
stage of surgical treatment, during which a bed for
an eye prosthesis was formed. On January 10, 2024,
ophthalmologists performed a prosthetic procedure
on patient’s right eye, after which he was discharged
from the hospital.

After mine-explosive trauma, physical therapy is ex-
tremely important, which contributes to the physical
and psychological recovery of the person and the return
to a full-fledged life [12].

CONCLUSIONS

Military conflicts, terrorist attacks and wars around the
world pose a wide range of questions to the medical
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Fig. 6. View of the installed
implant during the operation.

Fig. 7. 3D computered tomog-
raphy of the skull of patient
after the reconstruction of the
orbit bottom using an individ-
ual implant.

community about providing medical care to military  various anatomical areas, including the maxillofacial
personnel and civilians with mine-explosive trauma, region. Using own case from practice, the authors
which is characterized by simultaneous damage of showed that the treatment of patients with mine-ex-
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Fig. 8. Lamellar bone tissue from the area of the
formed regenerate. Hematoxylin and eosin staining,
%400.

plosive trauma of the maxillofacial region is long-term,  hospital with the involvement of a team of multidis-
multi-stage and should take place in a specialized ciplinary specialists.
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