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Мета. Показати можливості мініінвазивних технологій 
під час діагностики та лікування вогнепальних поранень 
грудей і хребта. Методи. Пацієнт Н., 42 р., отримав по-
ранення у груди під час мінометного обстрілу. Із діагно-
за: вогнепальне осколкове сліпе проникаюче поранення 
грудей справа з вогнепальним переломом правої лопатки, 
III–V ребер справа, ушкодженням правої легені з наявніс-
тю металевого осколка паравертебрально справа на рівні  
ThV–ThVI хребця, правобічний гемопневмоторакс, правобіч-
ний післятравматичний пульмоніт, забій спинного мозку, 
нижня параплегія. Результати. Встановлено заключний 
діагноз: вогнепальне осколкове сліпе проникаюче поранення 
грудей справа з вогнепальним переломом правої лопатки, 
III–V ребер справа, ушкодженням правої легені з наявніс-
тю металевого осколка паравертебрально справа на рівні 
ThV хребця, правобічний гемопневмоторакс, правобічний 
післятравматичний пульмоніт, забій спинного мозку, ниж-
ня параплегія. Виконана операція: відеоасистована тора-
коскопія справа, ревізія плевральної порожнини, видалення 
металевого осколка з тіла хребця ThV, санація та редрену-
вання правої плевральної порожнини за Бюлау, яка трива-
ла 40 хв. У подальшому, через 2 тижня зняті шви, ознаки 
неврологічної недостатності регресували, поранений на-
правлений на військово-лікарську комісію та виписаний до 
частини. Висновки. Вогнепальні поранення грудей з ушко-
дженням хребта є рідким явищем. Використання сучасного 
магнітного хірургічного інструмента дозволяє видаляти 
феромагнітні сторонні тіла під час ушкодження хребців. 
Застосування мініінвазивних оперативних втручань за вог-
непального поранення грудей з ушкодженням хребта змен-
шують операційну травму та можуть бути застосовані на 
третьому рівні надання медичної допомоги. Ключові слова. 
Вогнепальне поранення грудей, вогнепальне поранення хреб-
та, мініінвазивні технології.

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, III–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 ThV–ThVI 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, 
III–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 ThV 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 ThV 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. 
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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 Bülau 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, III, 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 ThV–ThVI 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 Bülau, 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-S400, 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 ThV vertebra, sanitation and 
redraining of the right pleural cavity according to 
Bülau.

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, 
III, 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 ThV 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 Bülau; PST of the gunshot wound.
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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 

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

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 × 1 cm was found 
in the body of the 5th thoracic vertebra, which was 
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 

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, III–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 × 1 cm in the body of the ThV 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

Fig. 3. Removed foreign body (metal fragment)

a b c d

a b c d
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to Bülau 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.

Conflict of interest. The authors declare no conflict 
of interest.

References
1. (2021) Atlas of Combat Surgical Trauma (Experience of An-

ti-Terrorist Operation / Joint Forces Operation). Ed. V. I. Tsim-
balyuk. Kharkiv : Collegium. [in Ukrainian]

2. Boyko, V. V., Zamyatin, P. M., Beresnev, S. O., Zamyatin, D. P., 
Bunin, Yu. V., Provar, L. V., & Krytsak, V. V. (2020). Deter-
mination of treatment and diagnostic tactics for penetrating 
gunshot and stab wounds of the chest using spiral computer 
tomography. Kharkiv Surgical School, 4(103), 47-54.  https://
doi.org/10.37699/2308-7005.4.2020.09. [in Ukrainian]

3. Khomenko, I. P., Hetman, V. G., Gumenyuk, K. V., Shapovalov, 
V. Yu., Herzhik, K. P., Safonov, V. E., Yenin, R. V., & Murodyan, 
K. R. (2021). Video thoracoscopic technologies for combat 
wounds and chest injuries. Methodological recommendations. 
Kyiv : Lyudmila Publishing House. [in Ukrainian]

4. Zarutskyi, Y. L., Belyi, V. Ya., & Denisenko, V. M. (2018). Mil-
itary field surgery: textbook. Kyiv : PHOENIX. [in Ukrainian]

5. Zarutskyi, Y. L., Tkachenko, A. E., & Vovk, M. S. (2021). Clini-
co-epidemiological characteristics of chest wounds in servicemen 
during anti-terrorist operation/unmanned aerial vehicle operation. 
Ukrainian Journal of Military Medicine, 1(2), 87-93. https://doi.
org/10.46847/ujmm.2021.1(2)-087. [in Ukrainian]

6. Lurin, I. A., Khoroshun, E. M., & Humenyuk, K. V. (2023). 
Treatment of the wounded with combat injuries of the chest: 
monograph. ed. V. I. Tsimbalyuk. Ternopil : TNMU. [in Ukrainian].

7. Lurin, I. A., Khoroshun, E. M., Negoduyko, V. V., Makarov, V. V., 
Bunin, Yu. V., Salyutin, R. V., & Tertyshnyi, S. V. (2022). Video-
thoracoscopic removal of a foreign body (arrow-shaped element) 
of gunshot origin from the body of a vertebra using radiation 
and magnetic technologies. Pediatric Surgery (Ukraine), 4(77), 
84-88. https://doi.org/10.15574/PS.2022.77.84. [in Ukrainian]

8. Mykhailosov, R. M., Negoduyko, V. V., Velikodny, O. M., 
Kovtun, K. V., Khuda, M. Yu., Shipilov, S. A., & Bunin, Y. V. 
(2019). Magnetic endoscopic tool for removing foreign bodies 
from the pleural or abdominal cavity. Patent 135918 (UA). 
[in Ukrainian]

9. Lurin, I., Khoroshun, E., Negoduiko, V., Makarov, V., Shy-
pilov, S., Boroday, V., Gorobeiko, M., & Dinets, A. (2023). 
Retrieval of ferromagnetic fragments from the lung using 
video-assisted thoracoscopic surgery and magnetic tool: a case 
report of combat patient injured in the war in Ukraine. Inter-
national Journal of Emergency Medicine, 16, 51. https://doi.
org/10.1186/s12245-023-00527-8.

10. Miller, K., Benns, M., Bozeman, M., Franklin, G., Har-
brecht, B., Nash, N., Smith, J., Smock, W., Richardson, J. 
(2019). Operative Management of Thoracic Gunshot 
Wounds: More Aggressive Treatment Has Been Required 
over Time. Am Surg, 85(11), 1205-1208. https://doi.org/ 
10.1177/000313481908501123.8.

The article has been sent to the editors 20.05.2024



ISSN 0030-5987. Orthopaedics, traumatology and prosthetics. 2024.  № 2

* Igor Khomenko, MD, DMSci., Prof.: hip65@ukr.net 
* Eduard Horoshun, MD, PhD: ehoroshun@i.ua 
* Vitaly  Makarov, MD, DMSci.,Prof.: docvvmakarov@gmail.com 
* Volodymyr Nehoduiko, MD, DMSci.: vol-ramzes13@ukr.net 
* Yurij Bunin: 77bun@ukr.net 
* Sergij Tertyshnyi, MD, DMSci.: tertyshnyi.sergey@gmail.com

A RARE CASE OF MINIMALLY INVASIVE REMOVAL  
OF A VERTEBRAL FOREIGN BODY AFTER A GUNSHOT FRAGMENT 
PENETRATING WOUND OF THE CHEST AND SPINE
I. P. Khomenko 1, E. M. Khoroshun 2, 3, V. V. Makarov 2, 3,  
V. V. Nehoduiko 2, 3, Yu. V. Bunin 2, S. V. Tertyshny 4, 5

1 National Academy of Medical Sciences of Ukraine, Kyiv 
2 Military Medical Clinical Center of the Northern Region, Kharkiv. Ukraine 
3 Kharkiv National Medical University. Ukraine 
4 Military Medical Clinical Center of the Southern Region, Odesa. Ukraine 
5 Odesa National Medical University. Ukraine


