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CLASSIFICATION OF GUNSHOT FOREIGN BODIES MIGRATION

e-mail: tertyshnyi.sergey@gmail.com

The purpose of the study was to provide the classification features of the gunshot foreign bodies migration. We analyzed
90 cases of gunshot shrapnel blind wounds of different localization for a certain period, where there was a foreign body migration
in different ways. The wounded which were admitted to the Military Medical Clinical Centre of the Northern Region of the
Command of the Medical Forces of the Armed Forces of Ukraine, were examined by X-ray and, as indicated, using
videoendoscopic methods. We distinguish the following classification features: the localization of the entrance hole; the place of
migration initiation; the direction of migration; the number of foreign bodies; the structure of foreign bodies; the migration distance;
the process of migration occurrence; the time of migration; the cause of migration; the frequency of migration; the foreign body
fixation during migration; the volume of referral of migration surgical treatment. The identification of following three landmarks
(the entrance hole, the place of migration starts and the place of detection), two stages (the wound channel and the migration
corridor) and the direction of gunshot foreign bodies migration form a complete conception. The authors state that gunshot foreign
bodies migration represents a separate type of a gunshot wound manifestation. The proposed original classification of gunshot
foreign bodies migration allows to sort the data of clinical observations, which is of great importance for adequate and rapid
diagnosis, determination of direct foreign body migration and its direction, and for effective treatment of gunshot wounds with
phenomena of gunshot foreign body migration.
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KJIACU®PIKALIA MITPALIIL CTOPOHHIX TLJI BOTHEIAJIBHOI'O IMMOXO/KEHHS

Meroto nociipkeHHs OyJ0 HagaTH KiIacu(ikariifHi 03HaKH MITparii CTOPOHHIX TiJ1 BOTHETIAJILHOTO MOXOUKEHHS. Mu
npoanaiizyBain 90 BUMAAKIB BOrHEMAIbHUX OCKOJIKOBHUX CIIIIHX ITOPaHEHb Pi3HOI JIoKamizallii 3a BU3HAUeHHiT nepion, ae Oyna
Mirpariist CTOpOHHBOTO Tijia pi3HuMH HuTsIxaMu. [TopaHeHi npoxoauin 00CTeKEHHsI Ta JIIKyBaHHS B yMOBax BilicbkoBo-Mean4HOro
KJIiHIYHOTO HeHTpy IliBHIYHOTO perioHy i Oyiam oO6cTexeHi MPOMEHEBIMH Ta 3a IIOKa3aMH BiT€OSHIOCKOIIYHUMH MeTofnaMu. Mu
BUJUIIEMO HACTYNHI KiacudikaliiiiHi O3HaKH: Mirpaiis CTOPOHHIX TN MiCIleé BXiZHOrO OTBOpY, MiCIe MOYaTKy Mirpaii,
HaINpsSMOK Mirpaii, KUIbKiCTh CTOPOHHIX TiJI, CTPYKTypa CTOPOHHIX TiJI, TUCTAHIIis Mirpamii, mporec BHHUKHEHHS Mirpaii, Jac,
NpUYMHA Ta 4YacToTa Mirpamii, (ikcariss CTOPOHHBOrO Tijla HpH Mirpamii, oGCAr HamlpaBiIeHHS ONEpPaTHBHOTO JIIKYBaHHS.
BingokpemiieHHs TPhOX MO/Iii (Miclie BXiJHOTO OTBOPY, Miclie MOYATKy Mirparii, Miclie BUSIBJICHHS), ABOX €TalliB (paHOBUil KaHAT
Ta IUISIX MIrparii) Ta HanpsIMKy Mirpanii CTOpOHHBOTO TiJla BOTHETIAJILHOTO MOXODKEHHS (POPMYIOTh LLTICHY KOHIIEIIiI0. ABTOpH
KOHCTAaTYIOTb, III0 MIrpallis CTOPOHHIX TiJl BOTHENAIEHOTO OXOPKEHHS € OKPEMUM BHJIOM Iepediry BOrHETIAIBHOTO TIOPaHEHHS!.
3anponoHoBaHa OpUriHaibHA Kiacuikallis Mirparii CTOpOHHBOT'O Tijla BOTHEMAIBHOTO MOXOKEHHS J03BOJISIE CHCTEMATH3YBaTH
JIaHi KITIHIYHUX CHOCTEPEKEHb, L0 MAE BEJIMKE 3HAYEHHS JJIs1 a1€KBaTHOI Ta [IBUKOT JIarHOCTHKH, BU3HAYEHHS 0€3110CepeJHEOI0
HpOIIeCy Ta HANpPsAMKY Mirpauii Ta e()eKTHBHOTO JIIKYBaHHs [IOPAHEHUX BHACIIIOK BOTHEIAIBHUX YPa)KeHb 3 SBHIIAMHU Mirpatii
CTOPOHHIX TiJI BOTHEHAIBHOTO MOXOIKEHHS.

Koro4oBi ci10Ba: BorHenansHe IIOpaHeHHs, CTOPOHHI Tija, Mirpais, Kiacudikaris.

The study is a fragment of the research project “Development of modern methods of diagnosis and treatment of
purulentseptic complications in combat surgical trauma”, state registration No. 0120U101834.

The migration of foreign bodies of gunshot origin is a rare phenomenon [1, 3, 6] and requires
appropriate attention and response. The main methods of gunshot foreign bodies migration diagnosis are
X-ray and videoendoscopic methods [2, 5, 6]. The importance of this topic and the direction of research
became amplified due significant increase in gunshot wounds of various localization occurring after the
large-scale aggression against our country [5, 6].

The absence of a foreign body in the wound channel with anamnestic and clinical signs of its
presence indicates its migration which is usually limited by the cavity edges, by both length and cross-
section of natural or pathological pathways [3]. Inconsistency in the wound channel direction by the foreign
body localization and its size decrease also indicate with a high probability that it has been migrated.
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The foreign body migration occurs usually within the cavity (pleural or abdominal, joint etc.) in
natural (arteries, veins, respiratory tract, gastrointestinal tract etc.) or pathological (in case of suppuration)
ways [2, 3].

In the case of penetrating gunshot wounds of cavities (pleural, abdominal, large joints etc.) where
the foreign bodies migration is possible the preference should be given to minimally invasive endoscopic
methods of their removal using modern magnetic instruments [5, 6, 12].

However, there are also known clinical cases of foreign body migration during surgery which
requires the surgeon to be prepared and have special competencies in additional intraoperative research
methods [3, 8, 13].

The lack of gunshot foreign bodies migration classification encouraged the authors to analyze their
own experience in this pathology diagnosis and treatment [4, 12] and other specialists results [7, 10] to
clarify the problem.

The purpose of the study was to provide the classification features of the gunshot foreign bodies
migration.

Materials and methods. We analyzed 90 cases of gunshot shrapnel blind wounds of different
localization for a certain period, where there was a foreign body migration in different ways. All the
wounded were treated at the Military Medical Clinical Center of the Northern Region during 2014-2023.
All the wounded were men, their average age was 43.2+4.1 years.

The data of anamnesis, objective clinical and general clinical and laboratory studies, as well as the
results of instrumental diagnostics were analyzed. The injured were examined by X-ray and, as indicated,
using videoendoscopic methods.

Depending on the wound location all the injured were subjected to multispiral computed
tomography (MSCT) of the head, chest and abdominal cavities using “Toshiba Activion 16 (Japan) device
with a tomograph step of 0.5 mm with and without tomohexol contrast. We used also the head, organs of
the thoracic and abdominal cavities and limbs radiographic studies using the X-ray diagnostic “KRD-50
INDIASCOP-01" complex (Ukraine), fibrobronchoscopy, fibrogastroduodenoscopy, fibrocolonoscopy
using the “OLYMPUS CV-170” (Japan) videoendoscopic stand, the neck, chest, abdomen, joints and soft
tissues ultrasound examination using the “GE LoGiQ P8” (USA) device.

Mini-invasive surgical interventions with the use of magnetic technologies predominated [12], the
conservative tactics foreign bodies migration along the gastrointestinal tract inspection represented a
smaller part of our clinical observations.

During the wounded examination and treatment, we carried on the following. The gunshot foreign
body migration conceptually has three landmarks: the entrance hole, the place of migration starts and the
place of fixation (detection); two stages: the wound channel and the migration corridor; and the direction
of migration, which could be changed.

We used the following definitions to operate with the results obtained from the diagnostic
procedures. The wound channel we suppose to be located from the place of the entrance hole to the place
of migration start. We believe the wound channel ends blindly in case of gunshot foreign bodies migration
and the foreign body is not identified at its end. We considered the corridor of migration as the space
between the place where the migration starts (this is the damaged organ) and the place of its fixation
(detection). The direction of migration goes from the place of the entrance hole through the wound channel
to the place of migration initiation further along the migration corridor towards the foreign body's place of
fixation (detection).

Results of the study and their discussion. 1. Endoscopic methods for the gunshot foreign bodies
migration detection. The videogastroduodenoscopy (VGDS) method prevails among all used endoscopic
investigations studies, we used it in 19 cases. We used videobronchoscopy (VBS) in 18 cases and
vidoecolonoscopy (VCS) in 3 cases (Table 1).

Table 1
The number of endoscopic examinations in the case of gunshot foreign bodies migration
No Method of investigation Absolute and relative (in %) quantity
1 Videobronchoscopy 18 (45)
2 Videogastroduodenoscopy 19 (47.5)
3 Vidoecolonoscopy 3(7.5)
Totally: 40 (100)

The endoscopic methods of investigation use were equal to 44.4 %, among all wounded with
foreign body migration. If compared to the total number of studies — 11.8 %.

The using of VGDS frequency was equal to 47.5 % (19 cases) followed by VBS —45 % (18 cases)
and VKS — 7.5 % (3 cases). Intraoperative diagnostic endoscopic methods were used in 11 (27.5 %) cases,
which helped to determine the localization of hollow organ damage and the existence of foreign bodies.

We received the exciting data using VGDS method (Fig. 1).
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Fig. 1. Endoscopic signs of foreign bodies presence in the lumen of hollow organs: A — foreign body (metal fragment) in the lumen of
the stomach; B — a foreign body (part of a tooth) in the lumen of the lower third of the esophagus; C — foreign body (metal fragment) in the lumen
of the stomach; D — a foreign body (a metal fragment and part of a tooth) in the lumen of the stomach.

MSCT manifestations of foreign bodies (metal fragments) migration through the vascular bed after
a gunshot fragment wound of the right thigh with femoral vein damage are shown in Fig. 2.

B C

Fig. 2. MSCT of the chest and abdomen of patient K., 42 years, the first day after the injury. A metal fragment was found in the
lumen of the cardiac right ventricle: A — axial projection; B — coronal projection; C — sagittal projection.

Next, we would like to present the MSCT signs of a gunshot fragment blind penetrating wound of
the chest with pericardium damage and with a foreign body (a metal fragment inside the cavity of the
pericardial sac) migration (Fig. 3).

2. Classification of the gunshot foreign bodies migration.

Having certain personal experience and taking into account fundamental knowledge we distinguish
the following classification features: the localization of the entrance hole; the place of migration initiation;
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the direction of migration; the number of foreign bodies; the structure of foreign bodies; the migration
distance; the process of migration occurrence; the time of migration; the cause of migration; the frequency of
migration; the foreign body fixation during migration; the volume of referral of migration surgical treatment.

C

Fig. 3. MSCT of the chest and abdomen of patient G., 47 years, the first day after the injury. A metal fragment inside the
pericardial sac: A — axial projection; B — coronal projection; C — sagittal projection.

According to the entrance hole location (in accordance with data by Khoroshun EM et al., 2022)

one could distinguish the following items:

1. Head;

2. Neck;

3. Breasts;

4. Stomach;

5. Pelvis;

6. Limbs.

According to the place of migration initiation, the classification items correspond to organs whose

damage initiates the passage of gunshot foreign bodies.

According to the direction of gunshot foreign bodies migration, we propose to distinguish the

following items:

of pus;

items:

1. In one direction:

1. Respiratory tract;

2. Gastrointestinal tract;

3. Vascular channel (main veins and arteries, heart);

4. Urinary tract;

5. In cavities (pleural, abdominal, pericardium, joints etc.);

6. In soft tissues during suppuration, when the source is a foreign body that moves along the flow

II. In several directions (a combination of different directions).

By the number of gunshot foreign bodies that migrate one should identify:

1. Single foreign body;

2. Multiple foreign bodies (2 or more).

According to the structure of gunshot foreign bodies that migrate there might be the following

1. Metal fragment;

2. Bone fragment;

3. Fragments of another structure;

4. Fragments and bone pieces simultaneously.

By the distance from the wound channel termination to the place of foreign body fixation (the

migration distance), the following items should be distinguished:

1. Short (up to 100 mm);

2. Medium (from 101 mm to 1000 mm);

3. Long (above 1001 mm).

According to the process of occurrence of gunshot foreign bodies migration, they might be the

following:
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1. Instantaneous (when a foreign body during an injury enters a blood vessel, respiratory tract,
gastrointestinal tract, or cavity and is immediately fixed);

2. Staged (when the foreign body gradually changes its localization).

Over time, the migration of gunshot foreign bodies might be as follows:

1. Immediate (occurs immediately during the injury);

2. Short-term (hours or days before the development of the complications);

3. Prolonged (with purulent complications development).

The cause of gunshot foreign bodies migration, they might be the following:

1. Spontaneous (occurs without the evident reason);

2. Provoked (occurs during surgery, during movements or in case of wound suppuration).

According to the frequency of gunshot foreign body migration one could distinguish the following
items:

1. Primary;

2. Repeated.

According to gunshot foreign bodies fixation during migration, the following classification should
be used:

1. Static (immovable);

2. Dynamic (moving).

By volume of referral of gunshot foreign bodies migration surgical treatment, one could distinguish
the following:

1. Entrance hole of a gunshot wound;

2. Place of migration initiation;

3. Place of foreign body detection;

4. A mix of points ##1-3

5. Non-operative treatment.

Therefore, the proposed original classification of gunshot foreign body migration allows sorting of
the data of clinical observations, which is of great importance for adequate and rapid diagnosis, determination
of direct foreign body migration and its direction, and for effective treatment of gunshot wounds with
phenomena of gunshot foreign body migration. We want to stress that the proposed classification is the result
of our own extensive surgical experience and exceptional military medical practice experience during the
ATO/OUF (Antiterrorist operation and Operation of the United Forces) and now during the military
aggression against our country. The original classification was built taking into account the body of gunshot
wounds clinical characteristics and using the fundamental positions of pathophysiological mechanisms
expression inside the body of the wounded after the gunshot injury [1, 3, 5, 6].

We would like to emphasise the following when discussing the results obtained and the proposed
conceptual classification of gunshot foreign bodies migration.

The foreign bodies penetrated into the tissues during a gunshot wound and remain in the wound
channel. However, in the future, as a result of numeral factors, i.e., the patients’ active movements, the
wound channel rehabilitation faults and/or inadequacy, the purulent complications development
characterized by tissues “melting”, blind wounds of anatomical cavities (sheaths of tendons, paranasal
sinuses) etc., the foreign bodies migrate sometimes to a significant distance from the place of their initial
penetration. One could read reports that the bullet which was inside the cardiac right ventricle cavity 40
days later was found in the femoral artery, as well as the foreign bodies identified inside the cardiac cavity
after the jugular vein injuries [5, 15].

The study of foreign bodies migration into the large joint cavity or bag is of significant practical
importance because of its anatomical complexity, deep localization in the tissues, especially inside the hip
joint, favorable conditions for infection development and a high rate of wounded disability [5].

We want to stress that there is a lack of scientific works devoted the gunshot foreign bodies
migration. Such descriptions occasionally are found in scientific literature but they have the character of
short reports, case reports and give limited information [9, 15]. We found mostly reports concerning the
foreign bodies migration in pediatrics who observed the foreign bodies swallowing into the respiratory tract
or digestive system in children [11, 14]. Consequently, the analysis of a significant amount of material and
individual provisions systematization regarding the gunshot foreign bodies migration are of huge interest
to surgeons.

It’s vitally important to understand that migration can be inside the cavities or with the different
juices (secretions) movement in hollow structures. The migration in the case of multiple foreign bodies can
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be implemented simultaneously by different migration routes (for example, along the respiratory pathways
or through the gastrointestinal tract in case of the facial skull injury, or in both these cavities).

Many colleagues point to be personally difficult the cases of digestive organs gunshot damage [6].
The migration peculiarities through the gastrointestinal tract are due to peristalsis presence, the foreign
body migration slows down in case of peristalsis either absence or decrease. The foreign body migration
along the gastrointestinal tract can be combined with the abdomen penetrating wound — the volume of
surgical intervention depends in these cases upon the place of foreign body migration initiation and its final
location [6]. Non-operative treatment of the gunshot foreign body migration inside the gastrointestinal tract
is possible in cases of the hollow organ perforations absence [6, 12].

For that reason, each of the used key classification features is important from the point of view of
gunshot foreign body migration process understanding and for the prospective operative or conservative
treatment extent determination. Operative treatment in these cases can be aimed both to wounds primary
surgical treatment and to the defect at the point of migration initiation suturing together with the foreign
body extraction when indicated.

We emphasize the gunshot foreign bodies migration for the reason that that this type of migration
is a separate type of gunshot wound manifestation since it differs from other courses of a gunshot wound.

We suppose the following three items are important to prevent foreign bodies remigration: (a)
radiation control methods using after wounded persons transportation, before and during surgery; (b) to fix
the appropriate position of the body on the operating table, in which the foreign body cannot move; (c)
intraoperative proximal control during the foreign body migration through the veins.

. Z 7/

1. The identification of the following three landmarks (the entrance hole, the place of migration
starts and the place of detection), two stages (the wound channel and the migration corridor) and the
direction of gunshot foreign bodies migration form a complete conception.

2. Each of the identified classification features is important in understanding the process of gunshot
foreign body migration and determining the volume of operative or conservative treatment.

3. Migration of gunshot foreign bodies represents a separate type of gunshot wound manifestation.

4. Foreign body migration can occur in places where foreign bodies penetrate into vessels, hearts,
cavities, or where secretions move in hollow organs and structures.

5. The original classification was built taking into account the body gunshot wounds clinical
characteristics and using the fundamental positions of pathophysiological mechanisms expression inside
the body of the gunshot wounded.

6. The proposed original classification of gunshot foreign bodies migration allows to sort the data
of clinical observations, which is of great importance for adequate and rapid diagnosis, determination of
direct foreign body migration and its direction, and for effective treatment of gunshot wounds with
phenomena of gunshot foreign body migration.

Prospects for further research include the study of additional improvement of the original concept of classification of
gunshot foreign bodies migration and its implementation in the practical activities of surgeons to improve the efficacy of diagnostics
and treatment of soft tissue gunshot injuries which are accompanied by foreign bodies migration.
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COMPLEX TREATMENT OF PERIODONTITIS IN SYSTEMIC
LUPUS ERYTHEMATOSUS

e-mail: Dr.luchynivan@gmail.com

The research is devoted to the implementation of an integrated approach to treatment to improve the quality of life of
patients with periodontitis in systemic lupus erythematosus with the determination of quantitative changes in transcutaneous
tension before and after treatment. The study involved 50 patients with systemic lupus erythematosus (10 men and 40 women)
aged 20 to 55 years (mean age 38.847.6 years) who were treated in the rheumatology department. During treatment, patients were
divided into two groups by blind randomisation. The first group received only systemic drug and local treatment of periodontitis.
The second group received systemic treatment of systemic lupus erythematosus, local therapy and laser therapy on the gum area.
A quantitative comparison of patients in group I before and after treatment revealed that in mild systemic lupus erythematosus, the
regional perfusion index increased by 30 % in the lower jaw, and in severe lupus erythematosus, only by 28 %. In a quantitative
comparison of patients in group II before and after treatment, the regional perfusion index increased to 46 % in mild systemic
lupus erythematosus and to 29 % in severe lupus erythematosus.

Key words: periodontitis, treatment measures, systemic lupus erythematosus, transcutaneous tension, adult patients.
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KOMIUIEKCHE JIIKYBAHHSA TIAPOJOHTUTY IIPU CUCTEMHOMY
YEPBOHOMY BOBYAKY

LL Jlyuun, A.B. Kpupanuu, C.B. CK%J‘ILC];K&, P.A. KoreneBcbkmii, O.A. YeboTap,

JlocmikeHHs IPUCBSIYEHO BTUICHHIO B MIPAKTHKY KOMIUICKCHOTO MiZXO/AY B JTIKyBaHHI JUIsl IIOKPALIEHHS SIKOCTI KUTTS
XBOPUX Ha MapOJOHTHT NP CHCTEMHOMY YEPBOHOMY BOBUAK 3 BU3HAYEHHSM KUIBKICHUX 3MiH TPAHCKYTaHHOTO HAINpy>KEHHS J10
Ta TICI MPOBEACHOTO JIKyBaHHA. Y NOCTIHKEHHI MpuiMany y4acTb 50 XBOpUX Ha CHCTEeMHUI uyepBoHHUiT BoBYaK (10 4on0BiKiB
ta 40 xiHok) Bix 20 1o 55 pokiB (cepexniii Bik 38,8+7,6 pokiB), sKi IPOXOJMIIM JIIKyBaHHS B peBMaTOJIOTiYHOMY BijinenHi. ITix
4ac MPpOBEIEHHs JIKyBaHHs XBOPi OyJIM MOJIIeH] CIIINOI0 paHoMi3aLiero Ha aBi rpymu. [lepma rpyna gicraBana TUIBKY CHCTEMHE
MEIMKaMEeHTO3HE Ta JIOKaJIbHE JIIKYBaHHS APOJOHTHUTY. A ipyra rpyma — CUCTeMHE JIIKYBaHHS CHCTEMHOTO Y4epBOHOTO BOBYAKY,
JIOKQJIBHY TEparlilo Ta Jla3epoTeparito Ha AUITHKY siceH. [Ipy KibKicHOMY MOpIBHSIHHI anieHTIiB | rpymnu g0 Ta miciis JIiKkyBaHHS
BCTAaHOBJICHO, IO IPH JIETKiH (POpPMi CHCTEMHOTO YepBOHOTO BOBUAKY iHAEKC perioHapHoi mepdysii 3pocrae Ha 30 % Oinbpmre y
HIDKHIH Iereri, a mpu Baxkiit Gpopmi tineku y 28 %. Ipu kinpkicHoMy mopiBHSHHI xBopux Il rpynu mo Ta micist JiKyBaHHS IpH
JIETKil JOpPMi CHCTEMHOT'O YEPBOHOTO BOBUAKY 1HIEKC perioHapHoi nepdysii 3poctae 10 46 %, a npu Baxkii — 10 29 %.

Knio4oBi ci10Ba: mapogoHTHT, JIIKyBalbHI 3aX011, CHCTEMHUI YepBOHHI BOBYAK, TPAaHCKYTaHHE HAIPY KEHHS, TOPOCIL
HaI[i€HTH.

The work is a fragment of the research project “Clinical-experimental analysis of the biological impact of iodine-fluorine
deficiency and pollution of the ecosystem in the environment on the intensity of changes in the course of pathologies of the dental-
maxillofacial system. Examination of the efficiency of the latest technologies of clinical protocols for dental rehabilitation of
patients”, state registration No. 0124U000885.

Chronic inflammatory periodontal diseases remain one of the most common dental pathologies,
the effectiveness of treatment of which is still low [6, 10]. Despite the generally recognised role of
microbial factors and occlusal disorders in their development, somatic disorders are one of the most
important aggravating factors of periodontal disease [7]. The problem of diagnosing dentogenic pathology
is of particular relevance in patients with chronic somatic diseases of autoimmune genesis [3, 9].
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