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COMBINED FRAGMENT WOUND OF THE CHEST AND ABDOMEN M) Check for updates
WITH TENSION PNEUMOTHORAX, RIGHT KIDNEY INJURY, AND INFERIOR
VENA CAVA DAMAGE: A CLINICAL CASE

Anton N. Kazantsev™, Pavel S. Bushlanov, Nodar G. Shengelia, Aron |. Chaava

36th Separate Medical Detachment (Airmobile) of the Airborne Forces, Russia

Introduction. Combined fragment wounds of the chest and abdomen are among the most severe types of combat trauma. Injuries to the
inferior vena cava (IVC) and renal vessels are associated with massive retroperitoneal hemorrhage and high mortality rates, reaching 50-70%.
In a mobile medical group (MMG) (Level 2+ of medical care), located close to the combat zone, treatment success depends on rapid deci-
sion-making, a well-organized multidisciplinary approach, and the performance of complex vascular reconstructions.

Case description. A 32-year-old serviceman was delivered to the MMG 30 min after sustaining a fragment wound. The condition was ex-
tremely severe, characterized by profound hemorrhagic shock grade Il and severe anemia. A penetrating abdominal wound with injury to
the right kidney and retroperitoneal hemorrhage, as well as a right-sided pneumothorax, were diagnosed. The consultation team decided on
emergency surgery. Pleural cavity drainage and a midline laparotomy were performed, revealing a massive retroperitoneal hematoma (2 L of
blood evacuated). Exploration demonstrated an injury to the right renal hilum with avulsion of the renal artery and vein, alongside two defects
of the IVC: avulsion of the right renal vein from its confluence and a through-and-through defect of the anterior wall. After intravenous heparin
administration, the IVC was clamped, the vein defects were closed with a parietal suture, and the renal vein stump was oversewn. Due to
fragmentation of the renal hilum, a right-sided nephrectomy was performed. The operation was completed with a laparostomy. Intraoperative
hemotransfusion amounted to 2000 mL of blood components. The postoperative condition was stable, and the patient was evacuated to a
rear hospital.

Conclusions. This case demonstrates the possibility of successfully providing specialized surgical care to wounded patients with critical
major vessel injuries in a MMG (Level 2+ of medical care). The key success factors were rapid evacuation, coordinated work of a multidisci-
plinary team, correct choice of damage control tactics with temporary hemostasis and subsequent vascular defect closure under systemic
heparinization.
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COYETAHHOE OCKOJTIOMHOE PAHEHUE r'PYAN N XKUBOTA C PA3BUTUEM HAMNPAXXEHHOIO
MHEBMOTOPAKCA, MOBPE>XXAEHVUEM NMPABOW NMOYKN U HUXKHEW MOJIOA BEHDI:
KNMHUYECKNIA CITYHAN

AH. KazaHues™, N.C. bywnaHos, H.I. LLenrenus, AV, HYaasa

36 oTAeNbHbI MEAVLMHCKINA OTPSA (A3POMOBUBbHBIN) BO3AYLLIHO-AeCaHTHbIX BOMCK MuHMcTepcTBa 060poHbl Poccuiickon ®egepaumu,
Poccuga

BeepeHune. CoveTaHHble OCKOIOYHbIE PaHEHWS FPYAN 1 XKMBOTA OTHOCATCH K Hambonee TshkeNbiM Buaam 60eBon TpaBMmbl. [loBpexxaeHus
HKHE nonovi BeHbl (HIMB) 1 no4eYHbiX COCYO0B CONMPOBOXAAITCS MACCHBHbLIM 3aOPIOLLINHHBIM KPOBOTEYEHMEM U BbICOKOW NeTaNlbHOCTbIO,
pocturatoLent 50-70%. B ycnosusix noasukHom meguumHekon rpynnel (MM (2+ ypoBeHb okasaHns MeauLMHCKOM MOMOLLIM), MPUBAVKEH-
HOW K 30He 60eBbIX AENCTBUN, YCMEX NEYEHNS 3aBUCUT OT ObICTPOTbI MPUHATUS PELLEHNIA, YETKOW OpraHn3aumn MynstTuanCLMIIMHaPHOro
NoAXxofa 1 BbIMOIHEHNS CNIOXKHbBIX COCYANCTbIX PEKOHCTPYKLIAIA.

OnucaHune cnyyvas. BoeHHocnyxawmin 32 net goctasneH B [NMI yepe3 30 MVH NOCne OCKONOYHOMO paHeHusl. COCTOsIHME KpanHe TsKe-
noe (remopparn4eckui Wok Il cTenenn, aHemms TSHKeNom ctenenu). JuarHoCcTnpoBaHbl MPOHVKAKOLLEE PaHEHME XXBOTA C MOBPEXAEHVEM
NpaBo NOYKU 1 3aBPIOLLNHHBIM KPOBOTEYEHWEM, & TaK>XKe NMPaBOCTOPOHHNIA MHEBMOTOPAKC. KOHCUIMYMOM NPUHSATO pPeLlerre 06 SKCTPEH-
HoW onepauun. BeinonHeHb! AperHVpoBaHme mneBpasbHoM NoAoCTW, CpeanHHasa nanapotomus. ObHapy»KeHa maccrBHasa 3abptolLHHas
rematoma (9BakympoBaHO 2 11 KPOBW), paHeHne BOPOT MPaBOM MOYKM C OTPBLIBOM MOYEYHOW apTepun 1 BeHbl, a Takke Asa aedekta HIMB:
OTPbIB NPaBOW MOYEYHOM BEHbI OT YCTbA 1 CKBO3HOW AedeKT nepeaHern CTeHkW. [ocne BHYTPMBEHHOIO BBEAEHMS renaprHa BbiMNOHEHbI
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nepexxatne HIB, ywmBaHne OedeKkToB BEHbI MPUCTEHOYHbIM LLBOM, MPOLWIMBAHME KYMbTX MNOYEYHOM BeHbl. 113-3a pasMo3XeHns BOPOT
MOYKM BbINOMHEHa NPaBOCTOPOHHSAS HedpakToMus. Onepaums 3aBeplleHa nanapocTomueit. VIHTpaonepauyorHas remoTpaHcdy3ns co-
ctasuna 2000 M KOMMOHEHTOB KPOBU. [locneonepaymoHHOe COCTOsIHVE CTabubHOE, MaUMEHT 9BaKyMPOBaH B TbISIOBOW rocivTasb.
BbiBoabl. [JaHHbIM cnyYan AEMOHCTPUPYET BO3MOXKHOCTb YCMELIHOro OKasaHns creumnann3npoBaHHON XMPYPrm4ecKon NOMOLL paHe-
HbIM C KPUTUYECKMMW NOBPEXAEHNSAMN MarnCTpasbHbIX COCYa0B B ycnoBuax MM (2+ ypoBeHb okasaHus MeanumHCKon nomotn). Knwo-
4eBbIMM hakTopamMu ycrnexa SBUAnChb bbicTpas aBakyalus, cnaxxeHHas padoTa MynsTUANCUMNANHAPHOW Opuragsl, MPaBubHbIN BbIOOP
TaKTUKIN KOHTPOSIS MOBPEXAEHNI C BPEMEHHbBIM FEMOCTAa30M 1 MOCNeyOLMM YLLMBAHWEM COCYAUCTbIX AeEKTOB Ha (hOHE CUCTEMHOM
renapviHu3aumm.

KntoueBble cnosa: 60eBasi XMpyprrn4eckas TpasMa; OCKOJIOHHOE paHeHne; CoHeTaHHaa TpaBMa; HKHAA nosiad BeHa; NoYedHble COCyabl;
366DPOLLII/IHH89| remMatomMa; COCWJ,I/ICTbII;I LLIOB; HE(PPIKTOMUSA; BOEHHO-MONEBASA XUPYPrs; OTKprTbII7I XKMBOT

Ons yutupoBaHus: KazaHues A.H., bBywinaros IN.C., LLeHrenus H.I., Yaasa A.M. Co4eTaHHOE OCKONOYHOE paHeHe rpyamn 1 »KMBoTa ¢ pas-
BUTMEM HAMPSPKEHHOrO MHEBMOTOPAKCA, MOBPEXAEHNEM MPABOM MOYKM U HVKHEN MOSION BEHbI: KIIMHUYECKWIA ClyYant. SKcTpemasibHas
bunomeauimHa. 2026. https:/doi.org/10.47183/mes.2026-488

duHaHcupoBaHue. PaboTa BbinonHeHa 6e3 COHCOPCKOM MOAAEPKKN.

CooTBETCTBUE MPUHLMNAM 3TUKU. [TauneHT 6bin AOCTaBeH B rocnuTaib B KpanHe TSXeNOoM COCTOSHUM (FeMOopparv4eckmii WoK, 9KC-
TpeHHas ornepauusl). B MOMEHT OKa3aHVs MOMOLLIM 1 B PaHHEM MOCNeonepaLOHHOM NMePUOAE Ero COCTOSIHME He MO3BONANO MOMYYUTh
NHopMUpPOBaHHOE cornacve Ha nyeamnkaumio aaHHbIX. Bea nHdopmauysa B cTatbe NnofHOCTbIO 06e3nyeHa, He COLePKNT NepCoHabHbIX

OaHHbIX 1 hoTorpadnin, NO3BONSOLLMX NOEHTUPULMPOBATL JINYHOCTb.

MoTeHuunanbHbIl KOHANKT MHTEPECOB. ABTOPbLI 3asBNAOT 06 OTCYTCTBUM KOHMIMKTA MHTEPECOB.

<1 KaszaHues AHTOH Hukonaesud dr.antonio.kazantsev@mail.ru
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INTRODUCTION

Modern armed conflicts are characterized by high-in-
tensity combat operations and the use of precision
weapons, resulting in a rising proportion of severe com-
bined and multiple injuries [1-3]. According to medical
service data, chest and abdominal injuries constitute a
significant part of combat surgical trauma, being distin-
guished by their particular severity, the development of
life-threatening complications, and high mortality [4, 5].
The combined nature of these injuries, in which a sin-
gle injurious factor (fragments) affects several anatomi-
cal regions, significantly worsens the condition of the
wounded, requiring prompt and coordinated actions
from surgeons [B, 7].

One of the most critical variants of combat abdomi-
nal trauma involves damage to retroperitoneal struc-
tures and major vessels, in particular, the inferior vena
cava (IVC) and the renal vessels. Injuries to the IVC,
despite their relative rarity (about 0.5-5% of all pen-
etrating abdominal wounds), remain among the most
lethal. Mortality for injuries to this vessel, according to
various authors, ranges 20-70%, reaching its highest
values in combined injuries and unstable hemodynam-
ics [8, 9]. As noted by Kurguzov et al., the difficulty of
surgical treatment is due not only to massive, often fa-
tal bleeding, but also to the technical difficulties of ac-
cessing the injury zone, especially with retroperitoneal
hematomas, as well as the high risk of air embolism
and thromboembolic complications in the postopera-
tive period [10].

Injuries to the renal vessels are usually combined with
injury to the kidney itself and surrounding structures.

Massive blood loss, measured in liters, rapidly leads to
the development of irreversible hemorrhagic shock [11,
12]. In their work on the diagnosis and treatment of ret-
roperitoneal organ injuries, Smolyar et al. emphasize
that the detection of a tense or rapidly expanding retro-
peritoneal hematoma during laparotomy is an absolute
indication for its revision to rule out injury to major ves-
sels and parenchymal organs [13]. Delay in this situa-
tion is unacceptable. This conclusion is consistent with
current military field surgery guidelines'.

Modern military field surgery is based on the prin-
ciples of staged treatment with evacuation by designa-
tion; however, the key factor for the survival of wounded
patients with ongoing internal bleeding is the maximum
possible proximity of specialized surgical care to the
combat zone [7, 14]. As shown by the analysis of op-
erations in the North Caucasus and the current Special
Military Operation, the deployment of first-echelon
multidisciplinary hospitals, reinforced by teams of spe-
cialists (vascular, thoracic surgeons, traumatologists),
allows for the provision of high-tech care in the short-
est possible time after injury [15-18]. It is precisely this
approach, implemented in a MMG — mobile medical
group (Level 2+ of medical care), that makes it possible
to perform complex reconstructive vascular interven-
tions, which until recently were considered the prerog-
ative of rear specialized centers [18, 19].

In the medical care delivery system of the Russian
Federation, the MMG at the level 2+ represents a spe-
cialized stage at which specialist physicians of narrow
profiles are involved in treatment and diagnosis using
special research methods. While casualty care at the
first level is primarily delivered by general practitioners

T Samokhvalov IM, ed. Military Field Surgery. National Guideline. Moscow: GEOTAR-Media; 2024. EDN: AYGYWM
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or paramedics, the second level integrates both com-
prehensive surgical capabilities—including vascular,
neuro-, and general surgeons—and specialized medi-
cal specialties, such as neurologists, cardiologists,
ophthalmologists and endocrinologists. The key tasks
of this level are as follows:

e conducting in-depth diagnostics using special re-
search methods;

e treating diseases that require follow-up by specialist
physicians on an outpatient basis or in a day hospital
setting;

e providing consultative assistance by specialist physi-
cians upon referral from general practitioners?.

The management of such wounded patients is in-
extricably linked to the concept of damage control
surgery (DCS), which involves performing a shortened
intervention to stop bleeding and control the source
of contamination, followed by correction of vital func-
tions and definitive reconstruction [6, 18]. However, in
some cases, with stable hemodynamics or the pos-
sibility of rapid definitive bleeding control, performing a
single-stage radical intervention is possible. The choice
of strategy is a complex decision made after an on-site
consultation [11].

The issue of reconstruction of venous trunks de-
serves special attention. Historically, ligation of injured
veins was preferred; however, modern studies, includ-
ing the work of Nikolaev et al., demonstrate a high risk
of developing venous thromboembolic complications
and chronic venous insufficiency following the liga-
tion of major veins such as the IVC or iliac veins [20].
Therefore, restoring the integrity of the IVC, especially
in cases of complete transection or extensive defects,
is the operation of choice.

Thus, the presented clinical case is highly relevant,
as it demonstrates the successful application of the
entire arsenal of modern military field surgery: from
rapid evacuation and coordinated work of a multidisci-
plinary team to the performance of a complex vascu-
lar intervention on the IVC and renal vessels in a MMG
(Level 2+ of medical care).

CASE DESCRIPTION

The patient, a 32-year-old male serviceman, sustained a
blind fragment wound as a result of an unmanned aerial
vehicle strike. The time interval from the moment of in-
jury to admission to the MMG (Level 2+ of medical care)
was approximately 30 min. Evacuation was carried out
by ambulance (armored medical vehicle) accompanied
by a paramedic, who applied aseptic dressings to the
wounds at the prehospital stage.

Complaints upon admission

The patient complained of intense pain at the wound
sites in the left suprascapular region and the right lumbar

region, severe general weakness, dizziness, a feeling of
shortness of breath, and difficulty breathing.

Objective status upon admission

General condition. Extremely severe. Consciousness

clear, the patient is coherent, oriented, but lethargic.

Skin and visible mucous membranes are pale, acrocya-

nosis is present. Breathing is somewhat rapid and shal-

low. The patient is in a forced supine position.

Circulatory system. Pulse of weak volume and ten-
sion; tachycardia — heart rate 100 bpm. Blood pres-
sure (BP) was 90/60 mmHg. Auscultation reveals muf-
fled but rhythmic heart sounds. Peripheral veins are
collapsed.

Respiratory system. Respiratory rate (RR) 21/min.
Auscultation of the lungs reveals markedly diminished
breath sounds on the right, and vesicular breath sounds
on the left. Percussion reveals a tympanic sound on the
right. Hemopneumothorax on the right.

Status localis:

e \Wound No. 1. In the left suprascapular region, about
0.5 cm in diameter, edges even, no signs of active
external bleeding, discharge scanty serosanguine-
ous. No foreign body (fragment) is visualized in the
wound.

e Wound No. 2. In the right lumbar region, 5 cm lateral
to the spinous process of L1, up to 1 cm in diameter,
edges even, no active external bleeding, discharge
hemorrhagic. No fragment is visualized (Fig. 1).
Abdomen. Not distended, but tense in the lower

parts and the right half. Palpation reveals sharp ten-

derness in the right parts. Peritoneal irritation signs
are doubtful. No dullness of percussion sound in the
flanks. Peristalsis is audible but diminished.

Urination. Spontaneous, urine of the color of “meat
washings” (macroscopic hematuria).

Injury severity assessment

Revised Trauma Score (RTS). Upon admission:
SBP = 90 — 3 points, RR = 21 — 3 points, GCS = 15 —
4 points. RTS = 3.4491. This value corresponds to a
severe condition, indicates a high probability of fatal
outcome, and confirms the need for immediate surgi-
cal intervention.

Laboratory and instrumental diagnostics. In the ad-
mission and triage department of the MMG, the mini-
mal investigations necessary for making the decision to
operate were performed.

A stat complete blood count (CBC) demonstrated a
sharp decrease in hemoglobin to 86 g/L, a red blood
cell count of 2.8 x 10™?/L, and a hematocrit of 25%,
which was consistent with moderate post-hemorrhagic
anemia.

Chest and abdominal X-ray (plain) revealed the
presence of free gas in the right pleural cavity (Fig. 2).

2 Samokhvalov IM, ed. Military Field Surgery. National Guideline. Moscow: GEOTAR-Media; 2024. EDN: AYGYWM
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Fig. 1. Blind penetrating fragment wounds to the chest (1) and abdomen (2)
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Fig. 2. Chest and abdominal X-ray. 1 — right-sided pneumothorax; 2 — foreign body in the right half of the abdomen

On the plain abdominal X-ray. A metallic fragment
measuring up to 1.0 x 2.0 cm is projected onto the area
of the right kidney at the level of L1-L2. The contours
of the right kidney and the lumbar muscle are not dif-
ferentiated. Conclusion: penetrating shrapnel wound of
the right half of the abdomen with damage to the right
kidney.

Focused Assessment with Sonography for Trauma
(FAST). The examination revealed the presence of free
fluid in the right pleural cavity (hemothorax). While no
fluid was visualized within the abdominal cavity, a mas-
sive heterogeneous area (hematoma) was detected in
the right retroperitoneal space, extending from the sub-
hepatic space to the pelvic cavity.

Preoperative diagnosis. Combined injury to the
chest and abdomen. This included a penetrating frag-
ment wound to the chest in the left suprascapular re-
gion, resulting in a right-sided hemopneumothorax,
alongside a penetrating fragment wound to the abdo-
men in the right lumbar region, resulting in a retroperi-
toneal hematoma. Severe post-hemorrhagic anemia.
Traumatic shock grade Il.

Surgical procedure
This intervention was performed by the Level 2+ MMG

staffed with a specialized team, including a trained
vascular surgeon. The operation was performed

SKCTPEMAJIbHAA BUOMEONLINHA | 2026
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under endotracheal anesthesia with muscle relaxants.
Intraoperative infusion-transfusion therapy was admin-
istered.

First stage. Drainage of the pleural cavity. To elimi-
nate the pneumothorax and expand the lung, drain-
age of the left pleural cavity was performed as the first
stage, using the standard technique in the second in-
tercostal space along the midclavicular line. A Bulau
(underwater seal) drain was placed.

Second stage. Laparotomy and exploration. A mid-
line laparotomy from the xiphoid process to the pubis
was performed. No pathology was found during explo-
ration of the abdominal organs. A bulging of the pos-
terior parietal peritoneum on the right side was noted,
caused by a massive, tense retroperitoneal hematoma
extending to the ascending colon, the duodenum,
and into the pelvis. The hematoma was bluish-purple
in color, tense, and pulsatile. A decision was made to
open it (Fig. 3A).

Third stage. Bleeding control from major vessels.
After mobilizing the right colon and incising the pari-
etal peritoneum over the hematoma, a massive gush
of fresh blood with clots occurred, from which ap-
proximately 2 L of blood were evacuated. The right
renal hilum zone was visualized in the wound, from
which intense pulsatile bleeding continued. An injury
to the right renal hilum with transection of the renal
artery and renal vein was found. Both the artery and
vein were bleeding. Vascular clamps were immedi-
ately placed on the proximal vessel segments, and
the bleeding was stopped. According to the AAST
(American Association for the Surgery of Trauma)
kidney injury scale, the findings corresponded to
grade V injury: a shattered kidney in the hilar region

combined with traumatic amputation (avulsion) of
the renal artery and vein from the main vessels. This
type of injury carries an extremely high risk of uncon-
trolled hemorrhage and, as a rule, requires nephrec-
tomy (Fig. 3B).

Fourth stage. IVC reconstruction. Upon careful ex-
ploration of the IVC, two defects were identified. Defect
No. 1: Avulsion of the right renal vein from the lateral
wall of the IVC. The size of the defect in the IVC walll
was approximately 1 cm in diameter. Defect No. 2: A
through-and-through (penetrating) defect of the ante-
rior wall of the IVC, approximately 1 cm in diameter,
located 1.5 cm above the first defect. To prevent throm-
bosis during vessel clamping, 5000 IU of unfraction-
ated heparin was administered intravenously. The IVC
was dissected and clamped both above and below the
defects (Fig. 4).

Both defects were repaired via a continuous pa-
rietal suture using a 6/0 polypropylene suture on an
atraumatic needle. The avulsed stump of the right re-
nal vein was then oversewn with a 6/0 polypropylene
suture (Fig. ).

After this, blood flow through the IVC was re-
stored — there was no bleeding, and the major blood
flow was satisfactory.

Fifth stage. Nephrectomy. Exploration of the retro-
peritoneal space was performed, the left kidney was
examined, and no evidence of injury was found. Upon
re-examination of the right kidney, it was found to be
shattered in the hilar region, the renal pelvis was rup-
tured, and the parenchyma had multiple lacerations.
Renal reconstruction was deemed impossible due to
the extensive nature of the injuries. A right-sided ne-
phrectomy was performed (Fig. 6).

Photos taken by the authors

Fig. 3. Abdominal cavity revision, presence of retroperitoneal hematoma (A); clamping of the left kidney vessels
after hematoma exposure (B). 1 — retroperitoneal hematoma; 2 — vascular clamps on the renal artery and the renal

vein; 3 — injury to the right renal hilum
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Fig. 4. Clamping of the inferior vena cava (A), with visualization of defects in its wall (B). 1 — defect in the anterior
wall; 2 — defect in the wall at the site of avulsion of the right renal vein

Photos taken by the authors

Fig. 5. Suturing of defects in the wall of the inferior vena cava (IVC) and the stump of the right renal vein. 1 — su-
turing of the wall defect at the site of avulsion of the right renal vein; 2 — suturing of the anterior wall defect; 3 — over-

sewing of the right renal vein stump

The renal bed was dried, and hemostasis was ad-
ditionally controlled.

Sixth stage. Completion of the operation. The ab-
dominal cavity was irrigated with antiseptic solutions.
Given the high risk of developing intra-abdominal hy-
pertension, the massive blood loss, and the planned
re-exploration (if necessary), a decision was made to
complete the operation by creating a laparostomy us-
ing a sterile plastic film and gauze pads.

Intraoperative transfusion. During the operation,
a hemotransfusion protocol was initiated: delivering
1000 mL of packed red blood cells and 1000 mL of
fresh frozen plasma (FFP). Reinfusion was not per-
formed. The total volume of infusion-transfusion

therapy was approximately 4000 mL (crystalloids, col-
loids, blood components).

Postoperative diagnosis. Combined injury to the
chest and abdomen. Blind penetrating fragment wound
to the chest in the left suprascapular region, resulting in
left-sided hemopneumothorax. Blind penetrating frag-
ment wound to the abdomen in the right lumbar region,
with injury to the left kidney, the IVC, and the forma-
tion of a retroperitoneal hematoma. Severe post-hem-
orrhagic anemia. Traumatic shock grade Il. Left-sided
nephrectomy. Laparostomy.

Immediate postoperative period. After the operation,
the patient was transferred to the anesthesia and inten-
sive care unit of the MMG for prolonged mechanical

SKCTPEMAJIbHAA BMOMELVILIVIHA | 2026
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Fig. 6. Resected right kidney. 1 — injury site of the right renal hilum

ventilation. The condition stabilized: hemodynamics
was stable (HR 85 bpm, BP 110/70 mmHg), RR 12/min,
SpO, 96% on mechanical ventilation. Control blood
test: hemoglobin 100 g/L, red blood cells 3.2 x 10'2/L,
hematocrit 30%. Anemia was corrected. Infusion, an-
tibacterial, and analgesic therapy were continued, and
thromboprophylaxis (low molecular weight heparins)
was started 6 h after surgery in the absence of signs
of bleeding.

Evacuation. Due to the staged treatment protocol,
6 h after surgery a decision was made to medically
evacuate the patient to a specialized rear hospital for
further treatment and closure of the laparostomy. The
patient was evacuated, accompanied by an anesthe-
siologist-intensivist, on prolonged mechanical venti-
lation. The pleural drain and laparostomy were left in
place. Therapy was continued in the intensive care unit
for 3 days. The patient was stabilized, extubated, and
had clear consciousness. He was then evacuated to a
specialized hospital in the Russian Federation.

DISCUSSION

The presented clinical case provides a compelling illus-
tration of modern combat trauma — a combined frag-
ment wound of the chest and abdomen with injury to vi-
tal structures (lung, major vessels, parenchymal organ).
Analysis of this case allows us to identify the key aspects
that determined the favorable outcome and to discuss
complex issues of surgical management in such injuries.

The primary determinant of the favorable outcome
in this case was the rapid evacuation of the wounded
soldier to a stage providing qualified and specialized
care. The 30-min interval from injury to arrival in the

EXTREME MEDICINE | 2026

operating room is critically important for patients with
ongoing intra-cavitary bleeding. As emphasized in
analyses of medical care organization in modern con-
flicts, bringing specialized surgical teams closer to the
combat zone and using high-speed evacuation assets
make it possible to save wounded soldiers who, in pre-
vious wars, died on the battlefield or at forward medical
stations [7, 14]. In this case, evacuation was carried out
by standard medical units, which aligns with the mod-
ern concept of medical support [4].

The second key factor was accurate diagnosis and
triage upon admission. Despite the extreme severity
of the patient’s condition, a minimal set of diagnostic
procedures (two-view chest/abdominal radiography,
FAST protocol, rapid blood test), provided a means to
accurately establish the nature of the injuries, which
comprised a penetrating abdominal wound with kid-
ney injury, a massive retroperitoneal hematoma, and a
pneumothorax. The FAST protocol played a decisive
role in this case, confirming the presence of blood in
the retroperitoneal space in the absence of free fluid in
the abdominal cavity, thereby directing the diagnostic
search in the right direction [5]. The detection of severe
anemia provided an objective indicator of blood loss.

The third factor that directly influenced the outcome
was the appropriate and timely decision by the con-
sultation team to perform an emergency operation.
The presence of signs of ongoing bleeding (unstable
hemodynamics, worsening anemia) combined with in-
strumental findings constituted an absolute indication
for urgent surgical intervention. The participation of a
vascular surgeon, who was part of the reinforcement
team, in the consultation made it possible to perform
the complex stage of IVC reconstruction [11, 17].
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Surgical approach and technique

Drainage of the pleural cavity as the first stage was fully
justified. Eliminating the tension pneumothorax allowed
the lung to expand, thereby improving oxygenation be-
fore the main, most traumatic stage of the abdominal
operation.

The discovery of a tense, pulsatile retroperitoneal
hematoma during laparotomy dictated the need for
its immediate exploration. According to the principles
of military field surgery and the recommendations of
leading specialists, central retroperitoneal hematomas
(Zone 1), especially those that are pulsatile or rapidly
expanding, must be opened to identify the source of
bleeding [11, 12]. In this case, this was the only cor-
rect decision, allowing the detection and control of
life-threatening bleeding from the major vessels.

The combined injury to the IVC (avulsion of the re-
nal vein and a through-and-through defect of the wall)
represents an extremely complex surgical situation.
Historically, mortality for IVC injuries has been reported
to be high, reaching 50-70% [8, 10, 21, 22]. However,
current trends favor an active reconstructive approach.
Ligation of the IVC below the renal veins may some-
times be acceptable, but ligation above the renal veins
or in cases of injury to the renal veins is associated with
a high risk of severe venous insufficiency, thrombosis,
and renal dysfunction [13, 20]. Therefore, suturing of
the IVC defects is the operation of choice.

The key technical maneuver that ensured success
was the intravenous administration of heparin before
vascular clamping. This helped prevent thrombosis at
the clamping site and in the distal venous bed, which
is critically important for preventing massive throm-
boembolic complications in the postoperative pe-
riod [20].

The use of atraumatic suture material (6/0 polypro-
pylene) and a parietal suture technique allowed the
defects to be reliably closed without significantly nar-
rowing the vessel lumen. This is consistent with mod-
ern requirements for vascular suture [12, 15, 23]. In this
specific case, given the small size of the defects, there
was no need for plastic materials (autologous vein or
synthetic patches), which simplified and expedited the
intervention.

Avulsion of the renal artery and vein from the main
vessels, combined with shattering of the renal hilum,
makes any attempt at organ-preserving surgery (vas-
cular reconstruction and nephropexy) obviously futile
and dangerous. In the setting of ongoing bleeding and
unstable hemodynamics, any delay in removing the
non-viable organ could cost the patient his life. The ne-
phrectomy performed was the only correct decision in
this situation [11].

Completion of the operation with the placement
of a laparostomy. Massive blood loss (over 2 L from
the retroperitoneal space alone), a prolonged surgical

procedure, and massive hemotransfusion all create a
high risk for the development of intra-abdominal hy-
pertension syndrome, abdominal compartment syn-
drome, and postoperative infectious complications [6].
Laparostomy helps avoid these complications, pro-
vides an opportunity for re-exploration of the abdomi-
nal cavity (if necessary), and allows for definitive closure
after the patient’s condition stabilizes in a specialized
hospital.

The transfusion of 2 L of blood components (packed
red blood cells and FFP) represents an adequate re-
placement for the massive blood loss. The 1:1 ratio of
red blood cells to fresh frozen plasma aligns with cur-
rent hemotransfusion protocols aimed at correcting
coagulopathy and preventing the development of dis-
seminated intravascular coagulation.

Evacuation to the next stage

Stabilization of the patient’'s condition after surgery
made it possible to safely evacuate him to a rear hospi-
tal. This is standard practice for forward hospitals, which
are not designed for the long-term management of such
complex patients. The primary mission of the forward
stage was accomplished: the patient’s life was saved
and conditions were created for further restorative treat-
ment [7, 15, 16].

Thus, the presented case demonstrates the optimal
interaction of all components of the military medical
support system: rapid evacuation, accurate diagnosis,
a timely and technically flawless surgical intervention
within a multidisciplinary approach, and appropriate
evacuation to the designated facility.

CONCLUSION

The presented clinical observation demonstrates the
successful provision of specialized surgical care to
a serviceman in a MMG (Level 2+ of medical care)
with an extremely severe combined fragment wound
of the chest and abdomen, massive blood loss, and
injury to the IVC and renal vessels. This case confirms
that, given rapid evacuation, the presence of a multi-
disciplinary team (including a vascular surgeon), and
adequate equipment, a MMG can successfully per-
form complex reconstructive interventions on major
vessels.

The key elements of success included strict ad-
herence to the DCS principles, timely diagnosis of the
bleeding source, skilled surgical technique (suturing of
IVC defects under systemic heparinization, nephrecto-
my), adequate infusion-transfusion therapy, and com-
plication prevention through the placement of a lapa-
rostomy.

The examined treatment experience of the wound-
ed soldier confirms the need for further improvement
of the medical evacuation system, equipping forward
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hospitals with vascular instruments and consumables,
and training military surgeons in emergency vascular
surgery. Only a comprehensive approach, implemented
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