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Objective. To demonstrate the possibilities of minimally invasive
technologies in the diagnosis and treatment of gunshot wounds
of the chest and spine. Methods. Patient N., 42, was wounded in
the chest during mortar fire. From the diagnosis: gunshot frag-
ment blind penetrating wound chest on the right with a gunshot
fracture of the right scapula, I1I-V ribs on the right, damage to
the right lung with the presence of a metal fragment paraver-
tebrally on the right at the level Thy—Thy, vertebrae, right-sid-
ed hemopneumothorax, right-sided post-traumatic pulmonitis,
spinal cord injury, lower paraplegia. Results. The final is es-
tablished diagnosis: gunshot fragment blind penetrating wound
chest on the right with a gunshot fracture of the right scapula,
1II-V ribs on the right, damage to the right lung with the pres-
ence of a metal fragment paravertebrally on the right at the lev-
el Thy vertebra, right-sided hemopneumothorax. right-sided
post-traumatic pneumonia, spinal cord injury, lower paraple-
gia. The operation was performed: video-assisted thoracoscopy
on the right, revision of the pleural cavity, removal of a metal
fragment from the body of the Thy vertebra, sanitation and re-
draining of the right pleural cavity according to Bulau, which
lasted 40 min. In the future, after 2 weeks, the stitches and signs
were removed neurological deficit regressed, the wounded was
sent to the military medical commission and discharged to parts.
Conclusions. Gunshot wounds to the chest with spinal injury are
rare. The use of modern magnetic surgical instrument allows to
remove ferromagnetic foreign bodies during vertebral injury.
The use of minimally invasive operative interventions for gun-
shot wounds of the chest with spinal cord injury reduces opera-
tive trauma and can be applied to the third level of medical care.

Mema. I[loxazamu modxcaueocmi MiHIIHBA3UBHUX MEXHONO2IN
nio uac diaeHOCMUKU Ma JIKY8AHHS GOCHENANbHUX NOPAHEHD
epyoeii i xpeoma. Memoou. [layieum H., 42 p., ompumag no-
panenHs y epyou nio uac minomemnoz2o oocmpiny. I3 diacHo-
3a: 602HenalbHe OCKOIKOGe Cline NpOHUKaye NOpaHeHHS
epyoetl cnpasa 3 602HENANbHUM NepPeoMOM Npagoi 1onamru,
1II-V pebep cnpasa, yukoOdceHHAM Npasoi 1e2eni 3 HASAGHIC-
mio Memaneeo2o0 OCKOIKA napasepmeOpalbHO cnpasa Ha pieHi
Thy—Thy; xpebysa, npasobiunuii 2eMonHe8MOmMopaxce, npagooiu-
HUL NICIAMPABMAMUYHUL NYTbMOHIM, 3a0il CNUHHO20 MO3KY,
HUudCHA napannezis. Pesynomamu. Bcmanosneno 3axnounuil
diaeHo3: 802HENANbHEe OCKOIKOGe Cline NPOHUKAaye NOpaHeHHs
epyoell cnpasa 3 602HEeNATbHUM NepeoMoM Npasoi JONAMmKU,
1II-V pebep cnpasa, yuKoO#CeHHAM NPABOT e2eHi 3 HAABHIC-
M0 Memaneeoeo0 0CKOIKA NapasepmedpaibHO Cnpasa Ha pieHi
Thy xpebys, npagobiuHull 2eMOnHe8MOMOPAKC, NPasoOiuHUL
NICAAMPABMAMUYHUT NYTbMOHIM, 3a01i CNUHHO20 MO3KY, HUIC-
Hs napannecis. Buxkonana onepayis: eideoacucmogana mopa-
KOCKONisi cnpasa, pesizis niespaibHoi NOPONCHUNU, BUOANEHHSL
memanesoeo ockonxa 3 mina xpeoys Thy, canayis ma pedpeny-
8aHHA NPABOI NaespaIbHoi nopodcHunu 3a bioaay, saka mpuea-
na 40 x6. Y nooanvwiomy, uepes 2 mudsicHsa 3uAmMi WU, 03HAKU
He8pOo02iuHOi HedOCMamHOCmi peepecy8an, NOpaHeHull Ha-
npaeneHull Ha BiliCbKOBO-NIKAPCHKY KOMICII0 ma 8UNUCaHull 00
yacmunu. Bucnoexu. Boenenanvui nopanenus epyoeil 3 yuKo-
02iCeHHAM Xpebma € pioKum sieuujem. Bukopucmanms cy4acnozo
MACHIMHO20 XIPYPeiuHO20 ITHCMPYMeHma 00360J58€ GUOANAMU
hepomacHimui cmoponHi mina nio uac YuKoONiCeHHs. Xpedyis.
3acmocysanns MiHIIHEA3UEHUX ONEPAMUSHUX 6MPYUAHb 3d 602-
HenauibHo20 NOPAHEHHS 2pYOell 3 YUKOOJICEHHAM XpeOma 3MeH-
Wyoms onepayiuny mpagmy ma mMoxcyms 6ymu 3acmocoeani na
mpemvomy pigHi Haoannsa meouynoi donomozu. Kniouosi crosa.
Boenenanvhe nopanenns epyoeii, 6ocnenanvhe nopaneHHs xpeo-

ma, MIHIIH6A3UBHI MEXHON02IL.
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Introduction

Chest injuries are one of the leading causes
of mortality due to injuries, as well as temporary and
permanent disability in people under 40 years old,
both in our country and abroad [1, 6]. In modern mili-
tary conflicts, the frequency of gunshot wounds to
the chest is 8-12 %, of which 79.4 % are non-pene-
trating, and 20.4 % are penetrating with damage to
intrathoracic organs. Such injuries of the chest in
80 % of cases include lung injuries; 10-15 % peri-
cardium, heart, large vessels; 5 % trachea, esopha-
gus and diaphragm. Wounded with gunshot lesions
of the spine and spinal cord make up 0.5 % of all
combat injuries and about 5 % of neurotraumas.
During the anti-terrorist operation/military operation
in eastern Ukraine, gunshot wounds to the spine and
spinal cord accounted for 1.14 % of combat spinal
cord injuries, of which gunshot wounds — 39.1 %,
mechanical spinal injuries — 60.9 % [4, 5].

X-ray and ultrasound examination of the chest are
used for the diagnosis of chest injuries, when using
which errors in determining the anatomical charac-
teristics of intrathoracic injuries range from 16.1 to
56.4 %. The most difficult is the choice of tactics for
penetrating wounds of the chest due to the impossibili-
ty of verifying the anatomical and topographic nature
of the wound by non-invasive methods before the ope-
ration. Spiral computed tomography (SCT) somewhat
expanded the possibilities of studying the structure
of tissues and allowed a new look at the process
of preoperative examination of the patient [2].

Today, in all fields of surgery, there is a trend to-
wards the widespread use of minimally invasive tech-
niques. The endovideothoracoscopy method is cur-
rently experiencing a second birth [3].

Purpose: to demonstrate the possibilities of mini-
mally invasive technologies during the diagnosis and
treatment of gunshot wounds of the chest and spine.

Material and methods

The research materials were reviewed and ap-
proved by the ethics committee at the Military Medi-
cal Clinical Center of the Northern Region (Protocol
No. 2/04 dated 07.05.2024).

A 42-year-old patient N. was wounded in the chest
during mortar shelling, was brought an hour after
the injury to the advanced surgical group in severe
condition, where a thoracentesis on the right, drain-
age of the pleural cavity according to Biilau was per-
formed. After 3 hours he was transferred to the Mili-
tary Medical Clinical Center of the Northern Region
of the Military Medical Center of the Armed Forces,
hospitalized in the emergency medical department.

The diagnosis was as follows: gunshot fragment
blind penetrating wound of the chest on the right with
a gunshot fracture of the right scapula, I1I, IV, V ribs
on the right, damage to the right lung with the pre-
sence of a metal fragment paravertebrally on the right
at the level of the Thy—Thy, vertebra, right-sided he-
mopneumothorax and post-traumatic pulmonitis,
contusion of the spinal cord, lower paraplegia. Opera-
tions: thoracentesis, drainage of the right pleural ca-
vity according to Biilau, primary surgical treatment
(PST) of a gunshot wound.

The wounded patient was hospitalized in a severe
condition. An ultrasound examination of the chest
and abdominal organs was performed according to
the FAST protocol (ultrasound of the thoracic cavity
and abdominal cavity). Laboratory studies included
general clinical blood tests, urine, biochemical analy-
sis and blood coagulogram, which were performed
on Respons 920 (Germany) and Lab Analyt (Chi-
na), HumaClot Duo Plus (Germany), Labline 40 and
Sunrise (Austria) devices with additional BIORAD
equipment and BIOSAN. Multispiral spiral computer
tomography of the head, chest and abdominal organs,
pelvis (MSCT of the head, chest and abdomen, pel-
vis) was performed on the Revolution EVO device
(2021) with a tomograph step of 0.5 mm. Video thora-
coscopy was performed on the OLYMPUS VISERA
4K UHD OTV-5400, 2021 video endoscopic stand.

The following operative treatment was performed:
video-assisted thoracoscopy on the right, revision
of the pleural cavity, removal of a metal fragment
from the body of the Thy vertebra, sanitation and
redraining of the right pleural cavity according to
Biilau.

The foreign body (metal fragment) was removed
using a magnetic tool for endovideoscopic diagnosis
and removal of metal ferromagnetic foreign bodies
from the abdominal and pleural cavities [8].

Results

According to our data, chest injuries occur in
13 % of cases, spinal injuries in up to 2 % of cases,
and their combination is much less common.

The final diagnosis was established: gunshot
fragment blind penetrating wound of the chest on
the right with a gunshot fracture of the right scapula,
IIL, IV, V ribs on the right, injury to the right lung
with the presence of a metal fragment paravertebrally
on the right at the level of the Thy vertebra, right-si-
ded hemopneumothorax and post-traumatic pulmo-
nitis, contusion of the spinal cord, lower paraplegia.

Operations: thoracentesis, drainage of the right pleural
cavity according to Biilau; PST of the gunshot wound.
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Fig. 1. Photoscans of the SCT of the chest organs during the hospitalization of the wounded: gunshot fracture of the body
of the right scapula, I1I-V ribs on the right, bone fragments in the parenchyma of the right lung and lying freely in the right pleural
cavity, a metal fragment 2 x 1 cm in the body of the Thy vertebra, post-traumatic pneumonitis of the upper parts of the right
lung, pleural drainage in the pleural cavity, signs of a small hemopneumothorax: a) axial plane; b) coronal projection; c) sagittal
projection; d) 3D modeling

Fig. 2. Stages of surgical intervention: a) appearance of a foreign body (metal fragment) in a vertebra; b) removal
of a foreign body using a shaver; c) removal of a foreign body using a curette; d) removal of a foreign body using a magnetic
tool for endovideoscopic diagnosis and removal of metal ferromagnetic foreign bodies from the abdominal and pleural
cavities

of a metal fragment from the body of the ThV ver-
tebra, sanitation and redraining of the right pleural
cavity according to Biilau.

After treatment of the operative field with anti-
septic solutions, under general anesthesia with one-
lung intubation and artificial lung ventilation (ALV),
the first thoracoport for 10 mm oblique optics was
installed in the 6th intercostal space along the mid-
dle axillary line on the right. Working thoracoports
were installed in typical places. Revision: a collapsed
hemothorax with a volume of up to 300 ml was sani-
tized. A metal fragment up to 2 X 1 cm was found
in the body of the 5th thoracic vertebra, which was

Fig. 3. Removed foreign body (metal fragment)

Ultrasound examination showed free fluid and air
in the right pleural cavity. The patient was examined
by a neurosurgeon.

A photo of a multispiral CT scan of the injured
patient during admission is shown in Fig. 1.

The patient underwent video-assisted thoracosco-
py on the right, revision of the pleural cavity, removal

removed using a shaver, curette and a magnetic tool
for endovideoscopic diagnosis and removal of me-
tal ferromagnetic foreign bodies from the abdomi-
nal and pleural cavities. Hemostasis control was dry.
Aerostasis control was satisfactory. The right pleural
cavity was redrained with a 24Fr tubular PCV drain,
inserted to the apex of the lung. Drainage according
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to Biilau was set. Drainage control functioned satis-
factorily. Wounds were sutured. Aseptic stickers were
applied.

Thoracoscopic stage of surgery is shown in Fig. 2.

The operative intervention lasted 40 minutes,
the foreign body (metal fragment) was removed
(Fig. 3). On the 3rd day, drainage from the pleu-
ral cavity was removed, stitches were removed in
2 weeks; signs of neurological insufficiency re-
gressed, the wounded patient was sent to the military
medical board and discharged to the unit.

Discussion

Study of literary sources [4—6] showed that gun-
shot wounds of the chest with damage to the spine are
not a frequent injury, so the given clinical case once
again allows us to pay attention to the peculiarities
of diagnosis, tactics and treatment of this condition.

In this case, a spinal injury was diagnosed with
a spinal cord trauma, the presence of a large foreign
body (a metal fragment) [6] in the spine, which was
an indication for surgical treatment.

The use of a modern magnetic surgical tool for di-
agnosis and removal of ferromagnetic foreign bodies
during thoracoscopic surgical interventions has been
used in practice for a long time and significantly mini-
mizes intervention time and operative trauma [7, 9, 10].

Conclusions

Gunshot wounds to the chest with damage to
the spine are rare. The use of modern magnetic surgi-
cal instruments allows the removal of ferromagnetic
foreign bodies in case of damage to the vertebrae.

The use of minimally invasive operative interven-
tions for gunshot wounds of the chest with spinal cord
injury reduces operative trauma and can be applied at
the third level of medical care.
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