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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 The presented case demonstrates previously unpublished data on a variant of fragment injury to the internal jugular vein.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.
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УДАЛЕНИЕ МЕТАЛЛИЧЕСКОГО ОСКОЛКА И ФЛОТИРУЮЩЕГО ТРОМБА ИЗ ВНУТРЕННЕЙ 
ЯРЕМНОЙ ВЕНЫ У ВОЕННОСЛУЖАЩЕГО В ВОЕННО-ПОЛЕВОМ ГОСПИТАЛЕ
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Введение. Осколочные ранения шеи с повреждением сосудисто-нервного пучка в ходе ведения боевых действий являются акту-
альной проблемой медицины экстремальных ситуаций. Высокая смертность, а также отсутствие достаточного количества иссле-
дований создают неопределенность в выборе тактики лечения.
Описание клинического случая. Представлено успешное хирургическое лечение военнослужащего в военно-полевом госпитале 
с осколочным ранением шеи инородным металлическим телом (осколком снаряда), внутренней яремной вены, и флотирующим 
тромбом. Выполнена открытая операция — удаление инородного металлического тела и флотирующего тромба из внутренней 
яремной вены с ушиванием стенки вены полипропиленовой нитью 7/0. Послеоперационный период протекал без особенностей.
Выводы. В представленной работе продемонстрированы ранее не публиковавшиеся данные о варианте осколочного повреждения 
внутренней яремной вены. Предложенный способ хирургического лечения показал свою эффективность и безопасность.
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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 I 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 II. 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.

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 II, 
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 MFS): 
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 IJV. 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 

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



3EXTREME MEDICINE | 2025

Clinical Report | Surgery

(non-penetrating) fragment wound to zone  II 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)1.

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 IJV 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: 

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)

1	 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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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.

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.

Photograph taken by the authors

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

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
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