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Introduction. Fragment wounds of the neck with neurovascular bundle injury sustained during combat operations represent a relevant
problem in the field of extreme medicine. High mortality rates, along with a lack of sufficient research, contribute to uncertainty in determining
optimal treatment tactics.

Case report. A successful surgical treatment of a serviceman with a fragment wound to the neck caused by a foreign metallic body (shell frag-
ment) involving the internal jugular vein and a floating thrombus was performed in a field hospital. An open surgery was conducted to remove
the foreign metallic body and the floating thrombus from the internal jugular vein, followed by repair of the venous wall with a 7/0 polypropylene
suture. The postoperative course was uneventful.

Conclusions. The presented case demonstrates previously unpublished data on a variant of fragment injury to the internal jugular vein. The
proposed surgical technique has proven to be effective and safe.

Keywords: internal jugular vein thrombosis; floating thrombus; fragment wound of the neck; military field surgery; foreign body of the jugular
vein; thrombectomy

For citation: Vasiliev D.S., Kazantsev A.N., Kolesnikov V.V., Yakimavichus R.P., Shishkin A.G., Belyai Z.M., Tenishev R.R., Kholmatov V.V.
Removal of a metal fragment and floating thrombus from the internal jugular vein of a serviceman in a field hospital. Extreme Medicine. 2025.
https:/doi.org/10.47183/mes.2025-349

Funding: the study was carried out without sponsorship.

Compliance with ethical principles: a written informed voluntary consent to publish a description of the clinical case, anonymized medical
data and photographs was received from the patient.

Potential conflict of interest: the authors declare no conflict of interest.

><1 Anton N. Kazantsev dr.antonio.kazantsev@mail.ru

Received: 27 June 2025 Revised: 18 Aug. 2025 Accepted: 2 Sep. 2025 Online first: 22 Oct. 2025
YK 616-001.46:616-089:617.53

YOANEHUE METAJIJIMYECKOIO OCKOJTKA U ®TIOTUPYHOLLIEFO TPOMBA U3 BHY TPEHHEN
APEMHOW BEHbI Y BOEHHOCJTY >XKALLEEFO B BOEHHO-MOJIEBOM FOCMUTAJE

[.C. Bacunees', A.H. KazaHues®”, B.B. KonecHukos', P.I. Axumasuyyc!, AL LLnwkuH!, XK.M. Bengit', P.P. TeHuLies?,
B.H. XonmaTtos?

1442 BoeHHbI KnHU4eckuii rocnintans um. 3., ConoBbeBa MuHMcTepcTBa 060p0HbI Poccuiickoin ®epepaunu, Poccus
236 OTAENbHbIN MeAVLMHCKINA OTPSAL, (23PpOMOBMIIbHbIN) BO3AYLLIHO-AECaHTHbIX BOMCK MuHMCTepcTBa 060p0HbI Poccuiickon Gepepaumm,
Poccus

BeepeHune. OCKonoyHble paHeHNS LLEN C MOBPEXAEHNEM COCYANCTO-HEPBHOIO MNyyka B Xo[e BefeHNs 60eBbIX ANCTBUN SBASIOTCS aKTy-
anbHoM NpobemMot MeauLIMHbI IKCTPEMaSTbHbIX CUTYauuii. Bbicokas CMepTHOCTb, a Tak)Ke OTCYTCTBME JOCTAaTOYHOro KONM4ecTBa nccne-
[0OBaHWA CO30al0T HEONPEAENEHHOCTb B BbIOOPE TaKTUKM NEHEHNS.

OnucaHune KnMHu4eckoro cnyyas. [pefcTaBneHo yCreLHOe XMpYprudeckoe NeYeHie BOEHHOCYKaLLlero B BOEHHO-MNOJIEBOM rocrnuTane
C OCKOJIOYHBbIM PaHEHMEM LLeV NHOPOAHBIM METaNMYECKUM TENOM (OCKONKOM CHapsiaa), BHYTPEHHEN SpeMHON BeHbl, 1 hNOTURYIOLLIMM
TpoM60oM. BbinonHeHa OTKpbITag onepaums — yaaneHne MHOPOLAHOrO METANIMYECKOro Tena 1 hnoTUpyoLLEero TpoMba 13 BHYTPEHHEN
SPEMHOI BeHbl C YLLIMBaHWEM CTEHKW BEHbl MOANMNPONnNeHoBon H1TLEO 7/0. MocneonepaumoHHbIn neprom npoTekan 663 0CoO6eHHOCTEN.
BbiBogbl. B npeacTtasneHHom paboTe NpoaeMoHCTPUPOBaHb! paHee He Ny6nnkoBaBLUMECS AaHHbIE O BapuaHTe OCKOSI0HYHOMO MOBPEX AEHUS
BHYTPEHHEN APEMHON BeHbl. [1peanoXKeHHbIN CNOCOb XMPYPrMYecKoro neveHmns nokasan cBo aPMEKTUBHOCTb 1 HE30MacHOCTb.

KntoyeBble crnoBa: TpoM603 BHYTPEHHEN SPEMHOI BEHbI; (DIOTUPYHOLLMIA TPOMO; OCKOSIOHYHOE PaHeHWe LLIEeW; BOEHHO-MOMEBas XMpYpPriis;
MNHOPOHOE TS0 APEMHON BEHbI; TODOMOIKTOMUS

Ons untnposanus: Bacunees [1.C., Kasarues A.H., KonecHukos B.B., Akumasudyc P, LnwknH AT, Benan XK.M., Tennwes P.P., Xonma-
TO0B B.H. YoaneHne metannn4eckoro ockosnka 1 hfoTupytoLLero TpoMmoda n3 BHy TPEHHen ApeMHO BeHbl Y BOGHHOCITY>)KaLLIEro B BOHHO-MO-
neBoM rocnutane. MeauuyHa akcTpemasibHbix cutyaimi. 2025. https:/doi.org/10.47183/mes.2025-349

®duHaHcupoBaHue: paboTa BbiNonHeHa 6e3 CNOHCOPCKOM NOAASPIKKU.
CoOTBeTCTBME MPUHLMMNAM 3TUKU: OT MalmMeHTa rnosly4eHo NMCbMeHHOEe MHOPMUPOBaHHOE [0OPOBOIbHOE COrnacue Ha nybamkaLmo

OnMcaHKs KNMHUHECKOro ciy4asi, 06e3n14eHHbIX MEAVUMHCKMX AaHHbIX 1 hoTorpaduii.
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INTRODUCTION

Military-field vascular surgery remains a relevant dis-
cipline within modern medicine of extreme situations.
However, the existing literature lacks sufficient research
dedicated to the surgical management of patients with
vascular injuries sustained during combat operations.
This trend can be traced back to the report by Oppel [1],
published during World War | in 1915. At that time, mili-
tary hospitals admitted rare patients with injuries to ma-
jor arteries and veins due to high mortality from ongoing
bleeding on the battlefield [1]. Consequently, the propor-
tion of servicemen with such wounds did not exceed
1%, presenting as false aneurysms in 30% of cases and
as hemorrhage in 70% [2].

According to Akhutin [3], until 1938, the most
common surgical method for arterial and venous in-
juries in combat settings had been vessel ligation.
Reconstructive surgeries became more widespread in
military field hospitals during World War Il. This shift
was partially determined by the difficulty in evacuating
casualties due to artillery shelling and the moderniza-
tion of long-range weaponry. By April 1943, Petrovsky
had performed 238 successful reconstructive proce-
dures for major vascular injuries [4]. Among these, frag-
ment wounds to the neck were of particular interest.
The neck is the least protected body area, and bleed-
ing from injuries to the brachiocephalic arteries and/
or jugular veins cannot be controlled with a tourniquet
on the battlefield, significantly reducing the wounded
soldier’s chances of evacuation to specialized medical
care facilities.

Photograph taken by the authors

Fig. 1. Fragment wound of the left shoulder: 1 — the
entrance wound is located on the posterior surface of the
left shoulder

The first documented experience in surgical man-
agement of neck injuries in servicemen was published
by Pirogov [5] during the Eastern War of 1853-1856. He
emphasized the importance of urgent surgical interven-
tion in this cohort of patients [5]. During World War I,
neck wounds accounted for 9.63-19.2% of all injuries,
with fragment wounds comprising 68.4—74.0% of cases
[6]. These figures highlight the high vulnerability of this
anatomical region.

Surgical treatment of fragment wounds to major
neck vessels remains critically relevant in modern com-
bat operations. However, the available literature contains
only sporadic reports focusing primarily on arterial inju-
ries and surgical management of false aneurysms [7, 8].
This gap has resulted in the absence of a unified surgical
approach for servicemen with injuries to the deep veins
of the neck.

In this article, we report the outcome of surgical inter-
vention in a patient with a fragment wound to the neck
penetrating the left jugular vein and complicated by a
floating thrombus.

CASE REPORT

A 28-year-old male serviceman sustained a fragment
wound from an artillery shell explosion during a combat
mission and was evacuated to a field hospital.

The patient’s condition was assessed using military
field surgery (MFS) scoring systems:

1. MFS-DS (Damage Severity Scale for
8.1 points — severe injury;

2. Abbreviated Injury Scale: 4 points — critical injury;

3. MFS-AS (Admission Severity Scale for MFS):
12 points — non-severe condition;

4. Revised Trauma Score: 7.8408 points — non-se-
vere condition.

Consciousness was clear (15 points on the Glasgow
Coma Scale). Complaints included pain in the left shoul-
der and left side of the neck.

Local findings: A 2 cm lacerated wound on the pos-
terior surface of the left shoulder with scant serosan-
guineous discharge (Fig. 1).

Neck radiography revealed a metallic foreign body
(fragment) measuring 2x2 cm within the deep tissues of
the left neck (Fig. 2).

According to ultrasonography (USG), the fragment
was located between the left common carotid artery
and the internal jugular vein (IJV), penetrating the 1JV. A
3 cm floating thrombus attached to the fragment was
visualized within the IJV lumen (Fig. 3).

Diagnosis established: Combined fragment wound
to the left neck and left upper extremity. A blind

MFS):
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Images obtained by the authors

Fig. 2. Neck radiography: 1 — lateral neck radiography: metallic foreign body (fragment) in the left neck tissues; 2 —
anteroposterior neck radiography: metallic foreign body (fragment) in the left neck tissues

Images obtained by the authors

Fig. 3. Left neck ultrasound: 1 — floating thrombus in the lumen of the internal jugular vein; 2 — metallic foreign body
(fragment) penetrating the lumen of the internal jugular vein; 3 — site of attachment of the floating thrombus to the metallic

foreign body (fragment)

(non-penetrating) fragment wound to zone Il of the
left neck, resulting in injury to the internal jugular vein
with formation of a floating thrombus. A blind fragment
wound to the soft tissues of the left shoulder.

This injury is classified as severe according to the
List of Injuries approved by Decree No. 855 of the
Government of the Russian Federation (29.07.1998)".

The decision was made to perform surgical inter-
vention comprising thrombectomy from the IJV with
removal of the fragment (time from injury to surgery
onset: 5 h).

Procedure: A longitudinal incision was made along
the lateral border of the left sternocleidomastoid muscle.
The IJV was isolated. A 1 cm defect in the posterior wall
of the IJV was identified, caused by foreign body inva-
sion — a metallic fragment.

Heparin was administered intravenously in the
amount of 5000 IU. The IV was clamped 3 cm distal
and proximal to the defect. A 2 cm venotomy of the ante-
rior IJV wall was performed. The thrombus was removed
from its lumen. Subsequently, the foreign body was ex-
tracted (Fig. 4).

The defect in the posterior wall of the IJV was re-
paired using a 7/0 polypropylene suture. Subsequently,
a vascular suture of the venotomy site on the anterior
wall was performed with 7/0 polypropylene. Clamps
were removed, and satisfactory blood flow through the
IJV was confirmed (Fig. 5).

The postoperative course was uneventful. Sutures
were removed on day 12 after surgery, after which the
patient was discharged and evacuated to the next stage
of medical care. The following therapy was administered:

" Decree No. 855 of the Government of the Russian Federation of 29.07.1998 “On Measures to Implement the Federal Law ‘On Compulsory State Insurance of
Life and Health of Military Personnel, Citizens Called up for Military Training, Privates and Commanders of Internal Affairs Agencies of the Russian Federation, and

Employees of Federal Tax Police Bodies’”.
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Photograph taken by the authors

Fig. 4. Foreign metallic body (fragment) and thrombotic
material removed from the internal jugular vein

apixaban 5 mg twice daily; ceftriaxone 1.0 g twice daily
intramuscularly; analgesics.

According to ultrasonography findings, on the first
day and on day 12 after surgery, the internal jugular vein
(IJV) was patent, with no signs of thrombosis or reste-
nosis.

DISCUSSION

The current literature lacks sufficient studies on the sur-
gical management of neck injuries in servicemen dur-
ing combat operations. Anipchenko et al. described a
case of gunshot wound to the neck [9]. The fragment
did not damage blood vessels, being localized parae-
sophageally in the Killian’s triangle region. Subsequently,
an abscess developed, requiring surgical intervention.
Successful open surgery was performed to remove the
foreign body and fragment. The postoperative course
was uneventful [9]. This case highlights that foreign bod-
ies (fragments) in deep neck tissues, even without caus-
ing bleeding, should be removed due to high risks of
infectious complications, abscess formation, and medi-
astinitis.

Dadayan et al. presented a case of foreign body re-
moval from the neck after fragment wound [10]. However,
the fragment did not damage the neurovascular bundle.
According to ultrasound, it was localized between the
jugular vein and common carotid artery. The fragment
was removed via open surgery under ultrasound guid-
ance. The procedure was completed without complica-
tions [10]. The authors emphasized the importance of
such operations due to risks of neurovascular bundle
injury from foreign body migration.

Photograph taken by the authors

Fig. 5. Final result of the operation: 1 — closure of the
venotomy site on the anterior wall of the internal jugular
vein; 2 — internal jugular vein proximal to the site of
reconstruction

Muminjonova et al. [7] reported a case of fragment
wound to the neck with injury to carotid arteries, result-
ing in pseudoaneurysm formation. Aneurysm resection
with subsequent prosthetic grafting was performed. This
approach prevented potential aneurysm rupture-related
bleeding and wound infection [7].

The clinical case presented in this article is the
first report of a military-field surgical intervention de-
scribing surgical management of a neck fragment
wound with fragment invasion into the IJV and float-
ing thrombus formation. The technological complex-
ity was due to the IJV wall defect being located on
its posterior surface, preventing adequate thrombec-
tomy and subsequent repair. Thus, it was decided to
perform anterior IJV venotomy, open thrombectomy,
followed by posterior wall repair and venotomy clo-
sure. A 7/0 polypropylene suture was used for vascu-
lar repair to minimize vein incorporation and prevent
residual restenosis. In our opinion, IJV ligation without
reconstruction could acutely impair cerebral venous
outflow, leading to venous congestion and potential
cerebral edema.

Thus, the implemented surgical strategy has proven
successful and allowed optimal treatment outcomes to
be achieved.

CONCLUSION

The presented case demonstrates previously unpub-
lished data on a variant of fragment injury to the internal
jugular vein. The proposed surgical technique has prov-
en to be effective and safe. Its implementation prevented
the development of distal embolism, wound infection,
and bleeding.
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