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A clinical case of gunshot shrapnel penetrating wound of the chest
with injury to the inferior vena cava with migration of a foreign body
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Damage to the major vessels in a retroperitoneal trauma belongs to the category of the most difficult, including damage to the in-
ferior vena cava.

The aim of the work is to demonstrate the features of clinical manifestations and tactical solutions of a gunshot fragment blind
wound of the inferior vena cava with the migration of a foreign body along the blood stream.

Materials and methods. A case of a gunshot fragment wound of the inferior vena cava with migration of the foreign body along
the blood stream was studied. An injured person underwent sCT with and without contrast, FAST protocol, general blood test,
biochemical blood test, CBV was determined using the formula of Moore, hourly diuresis was measured.

Results. The patient was operated on for vital signs, the condition of the injured person was stabilized. During the revision of
the abdominal cavity and paranephric tissue, no foreign body was identified. In the immediate postoperative period, the injured
person underwent chest and abdominal CT, according to the data of that, a metal fragment was identified, which migrated along
the inferior vena cava to the point of connection with the right atrium.

The injured man was operated on at another specialized facility, where the foreign body was removed using a surgical magnetic
tool.

Conclusions. Fire damage to the inferior vena cava is classically accompanied by a severe general condition, massive blood
loss, which requires urgent surgical interventions. Multi-component preoperative preparation, a clearly established diagnostic
plan, a multidisciplinary approach based on the example of our clinical case allow saving life even in the most complex
cases.

KAiHiuHKI BUNAAOK BOrHENaAbHOTO 0CKOAKOBOTO NPOHMKHOFO NOPaHEHHA
FPYAHOI KAITKM 3 YIWKOAXKEHHAM HUXXHbOI MOPOXXHUCTOI BEHU
3 Mirpaui€to CTOPOHHbLOrO TiAa MO0 KPOBOHOCHOMY PYCAY

B. I. Lumbantok, I. A. AypiH, B. B. Makapos, B. B. Heroayiiko,
0. B. byuHeBa, C. B. TepTUwuHUM, 0. B. ByHiH

[OLWKOMKEHHS MariCTpanbHUX CYAMH 3a04epeBHOI TPABMU HaneXuTb [0 KaTeropii HancknagHiLLmX, 30Kpema 1 MOLUKOMKEHHS
HWKHBOI MOPOXHUCTOI BEH.

MeTa po60Ty — feMOHCTpaLList 0COBNMBOCTEN KNIHIYHWX NPOSIBIB | TAKTUMHMX PiLLEHb BOTHENarbHOr0 OCKOMKOBOrO CRinoro nopa-
HEHHS! HKHBOT MOPOXHUCTOT BEHW 3 MirpaLjieto CTOPOHHBOTO Tirna 3a TOKOM KPOBI.

Marepianu Ta metogu. Bueumnu BUNagoK BOrHEMAsbHOTO OCKOMKOBOTO MOPAHEHHS! HUXKHBOI MOPOXXHUCTOI BEHW 3 MirpaLlieto
CTOPOHHLOTO Tina 3a TOKOM KpoBi. MopaHeHoMy BukoHanu CKT i3 KoHTpacTyBaHHAM Ta 6e3 Hboro, FAST npotokon, 3aranbHui i
BioxiMmiuHWiA aHani3un kpoBi, Bu3Haumnu OLIK 3a gonomoroto dhopmynu Mypa, noroguHHWi fiypes.

Pesynbratu. 3gificHUnM onepaTuBHe BTPYYaHHS 3a XUTTEBMMM NOKa3aHHSAMM, CTaH NopaHeHoro cTabinisoBaHo. Mig yac pesisii
YepeBHOI NOPOXHMHY Ta NapaHepanbHOi KNITKOBIHI CTOPOHHE TiNo He ineHTudikoBaHo. B nicnsionepadinHomy nepiogi Bigpasy
nopaHeHOMy NOBTOPHO BuKoHan CKT opraHiB rpyaHOI KNiTKW Ta YepeBHOI MOPOXHUHM, Y pe3ynbTaTi ineHTnikoBaHO MeTanesuin
OCKOIOK, LLIO MirpyBaB Mo HUXKHIA MOPOXHMCTIN BEHi 40 MicUs 3'€4HaHHS 3 NPaBUM Nepeacepasm.

[MopaHeHoro npoonepyBanu B iHLLOMY CrieLianiaoBaHOMY 3aKnagi, Ae BUAanuv CTOPOHHE Tino 3a A0MOMOTOH XipypriYHOrO MarHiTHOro
IHCTPYMEHTY.

BucHoBKuM. BorHenanbHi MOLIKOMKEHHS HUXHBOI MOPOXHUCTOI BEHU 3a3BMYall CynPOBOMKYIOTECS TSHKKMM 3aranbHUM CTaHOM,
MacuBHOI KPOBOBTPATOH), LLO CMIPUYMHSIE 3MiIACHEHHS TEPMIHOBMX OMepaTUBHUX BTpyYaHb. BaraTokoMnoHeHTHa nepesnonepa-
LLiiHa NigroToBKa, YiTKO BCTAHOBMEHWIA AiarHOCTUYHWIA NaH, MyNLTUAUCLMNNIHAPHWIA NiAXi4 Ha NPUKNagi KNiHIYHOro BUNAAKY, Lo
onvcany, AarTb 3MOTy 36eperTy KUTTS HaBITb Y TakWUX HAWCKNaZHILLUX Kercax.
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The changing nature of warfare and the use of personal
protective equipment have a significantimpact on the num-
ber and type of sanitary losses. During the local wars and
armed conflicts of the last decades, the tactics of conduct-
ing hostilities have changed: missile and bomb strikes,
raiding of the area are more often used, the conduct of
motor vehicle or human convoys through enemy territory
is considered as a type of operations accompanied by
the sanitary losses from the enemy attack or detonations
on mines, in connection with which the structure of com-
bat surgical trauma has changed. In recent years, both
types of explosive devices used in military conflicts and
the nature of combat wounds from them have changed
[1]. The use of mines, improvised explosive devices,
and new types of heavy-energy weapons has become
a characteristic feature of modern military conflicts. A
change in the tactics of conducting an armed conflict
with the transition from a maneuverable war to a remote
character of fighting, the use of new-generation weapons
with new ballistic characteristics, and new deadlines for
delivering the wounded to a level of medical care has led
to a change in the mechanism and severity of injuries [2].

In the authors’ opinion, evacuation of wounded persons
to a medical institution with available specialized surgical
care from the line of contact with the enemy, the involve-
ment (use) of a multi-component examination (chest and
abdominal CT, abdominal CT angiography, ultrasound of
the abdomen and retroperitoneal space, chest and abdo-
minal cavity organs (OAC) RG, a multidisciplinary approach
to treatment of a wounded person with a gunshot injury of
the inferior vena cava, demonstrates practical feasibility,
uniqueness and variety of injuries.

The paper demonstrates a diagnostic algorithm not
only as an example of highly specialized surgical care for
the wounded in the Navy, but also shows the high quality
of medical care provided in the Armed Forces Navy. In our
report, we present a clinical case of awounded Sh., 35 years
old, with the following diagnosis: combined gunshot wound
of the head, chest, abdomen, upper and lower extremities
from 06.10.2022. Penetrating wound of the left temporal
area with a gunshot fracture of the left temporal bone of
the inferior orbital wall, paraorbital hematoma on the left;
conjunctival chemosis in the left eye. Thoracoabdominal
wound on the right with damage to the middle and lower
lobe of the right lung, diaphragm, retroperitoneal hematoma
on the left with the presence of a foreign body (a metal frag-
ment) in the left renal vein and its migration with the blood
flow into the inferior vena cava. Hemopneumothorax on
the right. Pneumomediastinum. Hydropericardium. Sub-
cutaneous emphysema. Penetrating wound of the right
shoulder with a gunshot fracture of the right humerus. Blunt
injury to the right hip with a gunshot fracture of the greater
trochanter of the right femur with a damage to the right
femoral artery and the presence of a free foreign body in
the pelvis (a metal fragment). Blunt injury to the penis body.
Blunt and penetrating wounds of the soft tissues of the right
forearm and hand, left thigh and both shins.

With continuous hostilities, the expediency of demon-
strating the option of surgical treatment for wounded and
injured with damages to the inferior vena cava remains at
a high level, as it is one example of this type of damage
treatment.
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Statistical materials presented during previous military
conflicts (in Vietnam 1964-1973, Afghanistan 1979-1989,
the North Caucasus 1994-1996, 1999-2002, the US war
in Afghanistan and Iraq 2001-2009) [3,4] differ according
to the injury nature and the number of damaged anatomical
structures, among which vascular damage is represented
in the range of 2.7-8.0 % [5,6]. Such figures are due to
the fact that the collection and generalization of information
during the military conflict is significantly complicated. In
our observations, it is further complicated by the fact that
the term of the military conflict is still ongoing in Ukraine.

According to V. M. Rohovskyi, a gunshot damage
to blood vessels ranges from 2.8 % to 8.0 % [3,6]. Du-
ring the Anti-Terrorist Operation in the east of Ukraine in
2014-2015, damage to the major vessels occurred in 2 %
of victims. 90 % of the wounded had injuries to the vessels
of the lower extremities [6]. During the war in Afghanistan,
isolated gunshot injuries to arteries were found in 24 %
of the wounded, in the remaining cases, they were ac-
companied by damages to long tubular bones — in 47 %,
major veins —in 42 %, and nerves —in 45 % [7]. According
to N. M. Rich et al., who analyzed traumatic injuries in
the Vietnam war, combined injuries of vessels and nerves
were in 42.2 % of the wounded, vessels and bones — in
28.5 %, injuries to veins accounted for 37.7 % of all vascular
injuries [8-10].

Gunshot wounds with damage to organs and vascular
structures of the retroperitoneal space are an extremely
rare and very difficult problem that a surgeon must solve in
a matter of moments to save life of the wounded. Damage
to the major vessels due to abdominal trauma belongs to
the most difficult category, including damage to the inferior
vena cava [11-13]. Lethality in case of damage to the sup-
rahepatic and retrohepatic part of the inferior vena cava is
100%, suprarenal and renal — 60.6 %, infrarenal — 30.6 %.

Special attention should be paid to gunshot injuries of
the inferior vena cava. These injuries, in combination with
damages to the abdominal organs, lead to a high mortality
rate of 86 % [14]. The clinical picture of a wounded with
a damage to the inferior vena cava requires a specific,
narrowly focused (or defined) algorithm of the diagnostics
and differential diagnosis by a military surgeon or a civilian
surgeon during the treatment of a wounded with damage
to the specified anatomical structure of the human body.

Aim
The aim of the clinical case is to demonstrate the features
of clinical manifestations and tactical decisions in case of

a gunshot shrapnel wound of the inferior vena cava with
the presence of a foreign body in the vessel lumen.

Clinical case

A wounded Sh., 35 years old, was admitted to the Military
Medical Clinical Center of the Northern Region (MMCC NR)
CMF of the Armed Forces of Ukraine in a serious condition
with mechanical ventilation. The medical documentation
indicated that he was wounded 4 hours before admission.
He was operated on in the advanced surgical group, brought
to the Military Medical Center of the Republic of Poland
with the diagnosis: Combined gunshot wound of the head,
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Fig. 1. sCT of chest and abdominal organs before surgical treatment in different planes. A: longitudinal; B: sagittal; C: lumbar. The presence of a foreign body (a metal fragment)

in the left renal hilum.
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chest, abdomen, upper and lower limbs from 06.10.2022.
Penetrating wound of the left temporal area with a gunshot
fracture of the left temporal bone of the inferior orbital wall,
paraorbital hematoma on the left. Conjunctival chemosis
in the left eye. Thoracoabdominal wound on the right with
damage to the middle and lower lobe of the right lung,
diaphragm, retroperitoneal hematoma on the left with
the presence of a foreign body (a metal fragment) in the left
renal vein. Hemopneumothorax on the right. Pneumome-
diastinum. Hydropericardium. Subcutaneous emphysema.
Penetrating wound of the right shoulder with a gunshot
fracture of the right humerus. Blunt injury to the right hip with
agunshot fracture of the greater trochanter of the right femur
with a damage to the right femoral artery and the presence
of a free foreign body in the pelvis (a metal fragment). Blunt
injury to the penis body. Blunt and penetrating wounds of
the soft tissues of the right forearm and hand, left thigh and
both shins. Operations (October 6, 2022): primary surgical
treatment (PST) of wounds, thoracentesis on the right,
drainage of the pleural cavity according to Biilau, laparo-
centesis, drainage of the abdominal cavity. PST of wounds
of the right thigh with end-to-end anastomosis on the right
superficial femoral artery.

According to a CT scan (spiral computed tomography)
of the head, thoracic and abdominal cavity organs: the con-
dition after a penetrating gunshot wound to the zygomatic
area on the left. Multifragmentary fractures of all the walls
of the left maxillary sinus, the left inferior orbital wall, a
fracture of the left zygomatic bone body with a significant
displacement, a fragmentary fracture of the left mandibu-
lar branch. No pathological focal changes were found in
the brain substance. The lateral ventricles were not dilated.
The average structures were not changed. The condition
after blunt gunshot penetrating wounds of the chest and
abdomen. Drainage of the right pleural cavity, laparocen-
tesis, right-sided pneumothorax. Pneumomediastenum.
Subtotal consolidation of the right lung tissue (pulmonitis),
fluid accumulation in the pericardium (hydropericardium),
in the projection of the left renal hilum, a metal fragment
measuring 7.0 x 5.0 mm, unchanged paranephric tissue. In
the soft tissues of the pelvis, adjacent to the iliac wing, there
was a fragment of 6 x 5 mm (it was impossible to exclude a
damage to the intestine, taking into account the trajectory of
the wound channel), right comminuted femoral neck fracture

with the presence of a metal fragment of 9 x 5 mm (Fig. 7).

After stabilization of the general condition of the wound-
ed in order to prevent complications (07.10.2022) we
performed an operation: right thoracocentesis, re-draining
the pleural cavity according by Biilau. Laparotomy. Revision
of the abdominal cavity organs and retroperitoneal space on
the left. Dissection of retroperitoneal hematoma on the left.
Sanitation and drainage of the retroperitoneal space on
the left. Repeated surgical treatment of wounds of the right
thigh. Additional drainage of the pleural cavity according to
Bilau on the right, mediastinotomy, drainage of the anterior
mediastinum. PST of the gunshot wound of the left cheek,
zygomatic areas, open reposition of the upper and lower
jaws on the left and the left zygomatic bone with metal
osteosynthesis (MOS) titanium miniplates and minimesh.
Secondary surgical treatment (SST) of gunshot wounds
of the right thigh and left shin. PST of gunshot wounds of
the right shoulder. SST of the right humerus fracture with a
rod external fixation device (EFD).

During the surgical intervention in the paranephric
tissue on the left, a metal fragment was not identified. In
the postoperative period, we performed a control CT scan
of the chest and abdominal organs: the metal fragment mi-
grated along the inferior vena cava to the point of connection
with the right atrium (Fig. 2).

The wounded man was transferred to S| “Zaitsev V. T.
Institute of General and Emergency Surgery of the National
Academy of Medical Sciences of Ukraine”, where he un-
derwent sternotomy, pericardiotomy, removal of the foreign
body (the metal fragment) using a magnetic flexible device to
remove ferromagnetic foreign bodies from the mouth of the in-
ferior vena cava, pleural and pericardial drainage (Fig. 3).

Later, the wounded man was transferred to the MMCC
NR CMF of the Armed Forces of Ukraine for further treat-
ment. On the 14" day, he was submitted to the military
medical commission and discharged to the unit with a sick
leave for 30 calendar days.

Results

Our clinical case was delivered to the Medical Military Clini-
cal Center of the NR from the previous stage of the forward
surgical group (FSG) of the area of responsibility within 4
hours by an ambulance.

Zaporozhye medical journal. Volume 24. No. 6, November — December 2022



Multidisciplinary assessment of the nature and fea-
tures of the injury. The patient was operated on for vital
signs. Taking into account the seriousness of the general
condition, instrumental monitoring methods were used
urgently in the preoperative algorithm of the examination,
the FAST protocol, general blood tests, biochemical blood
analysis, CBV determination using the formula of Moore,
and hourly diuresis included. In parallel with the diagnostic
procedures, there was preparation — stabilization of the se-
rious condition of the wounded in the form of puncture of
the subclavian vein, antibiotic prophylaxis, analgesia in
order to combat the phenomena of hemorrhagic shock,
infusion of erythrocyte mass and FSG. On 06.10.2022,
operative intervention was carried out for vital signs,
the condition of the injured person was stabilized. On
07.10.2022, in order to prevent fat or thromboembolism,
PST of the wound was performed, as well as the right
humerus fracture fixation with a rod of the EFD, open
reposition of the upper and lower jaws on the left and
the left zygomatic bone, MOS with titanium miniplates
and a minimesh. There were no signs of peritonitis. During
the revision of the abdominal cavity and paranephric tissue,
no foreign body was identified. Therefore, in the postope-
rative period, the wounded person underwent a CT scan
of the chest and abdominal cavity. According to the CT
scan data, the metal fragment was identified. It migrated
along the inferior vena cava to the place of connection
with the right atrium.

After the approval of the leadership of the MMCC of
the Republic of Poland, the wounded man was transferred to
SI“Zaitsev V. T. Institute of General and Emergency Surgery
of the National Academy of Medical Sciences of Ukraine”.

Discussion

Considering the high mortality in gunshot wounds of the in-
ferior vena cava, the presence of foreign bodies inside
the vessel lumen is a rare clinical case [10,11]. Migration of
the foreign body — the fragment of gunshot origin in the di-
rection of blood flow, was clinically asymptomatic in this
case. Contrast methods for the vascular system examination
did not give a clear localization of the foreign body. Perform-
ing the second CT scan after the surgery made it possible
to determine its location and perform the second surgical
intervention with a different approach in order to extract it.

Conclusions

1. Fire damage to the inferior vena cava is classically
accompanied by a severe general condition, massive blood
loss, and requires urgent surgical interventions which should
be performed by experienced and highly qualified surgeons,
in the best case — by vascular surgeons with experience in
stopping bleeding in case of gunshot damage to the major
vessels.

2. Multi-component preoperative preparation, clearly
established diagnostic plan, multidisciplinary approach on
the example of our clinical case make it possible to save
life even in the most complicated cases.

Conflicts of interest: authors have no conflict of interest to declare.
KoHOAIKT iHTepeciB: BiACyTHIl.
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Fig. 2. sCT of the chest
and abdominal organs after
laparotomy. A: longitudinal;
B: sagittal; C, D: lumbar. The
presence of a foreign body (a
metal fragment) in the mouth
of the inferior vena cava.

Fig. 3. Removed foreign
body (the metal fragment)
from the mouth of the inferior
vena cava using the magnetic
flexible device for removing
ferromagnetic foreign bodies.
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