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Aim: Penetrating blast injuries to the neck carry a high risk
of mortality due to the presence of vital structures. Common
carotid artery (CCA) injuries require urgent management
to prevent exsanguination or ischemic complications.
Temporary shunting is often preferred in ROLE 2 (NATO
medical role system) military settings, as it reduces stroke
and mortality rates. However, in cases where vascular ex-
pertise is limited, CCA ligation may be a safer and faster
alternative, as it minimizes the risk of distal embolization.
This case report presents a combat-related CCA injury and
the rationale for ligation over shunting in a ROLE 2 envi-
ronment.

Methods: A 35-year-old soldier sustained a blast injury to
the neck and was evacuated to a front surgical team with
signs of major vascular damage. Surgery identified injuries
to the right CCA and vertebral artery. Due to the risk of em-
bolization and limited vascular expertise, CCA ligation was
performed instead of temporary shunting. The patient was
stabilized and transferred to ROLE 3 for definitive repair,
where autologous vein grafting was successfully performed.

Results: Temporary shunting is the preferred approach for
maintaining cerebral perfusion but requires vascular ex-
pertise and carries the risk of embolization. In resource-lim-
ited combat settings, ligation provides rapid hemorrhage
control and facilitates faster evacuation. This case demon-
strates that CCA ligation can be an effective damage control
strategy when shunting is not feasible. The patient recov-
ered well, with minimal postoperative complications.

Conclusions: Combat-related CCA injuries require rapid de-
cision-making based on available resources and expertise.
While temporary shunting is ideal, ligation is a practical al-
ternative in ROLE 2 settings where vascular specialists are
unavailable. This case highlights the need for adaptive sur-
gical strategies in military trauma care.

Keywords: neck injuries; wounds, penetrating; wounds,
gunshot; carotid artery, common; blood vessel injuries;
shunts (surgical)
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Introduction

Penetrating blast injuries to the neck carry a significant mortality rate of up to 10% pri-
marily due to the high concentration of vital structures in this anatomically compact
region. These structures, including major blood vessels, the airway, the cervical and bra-
chial plexuses, the phrenic nerve, the cervical ganglia of the autonomic nervous system,
and the esophagus, are embedded in soft tissue and lack the protective shielding of bone,
making them highly vulnerable to trauma (7). If they are damaged, patients often suf-
fer from life-threatening complications and long-term disabilities. Vascular injuries can
lead to exsanguination or ischemia, obstruction of the airway may result in respiratory
failure, and neurological damage can cause permanent deficits. Given the complexity of
these injuries and their potential for rapid deterioration, a multidisciplinary approach is
essential for optimal management. Coordination between trauma surgeons, vascular and
neurosurgical specialists, otolaryngologists, and critical care teams is crucial to ensuring
timely and effective intervention, improving both survival rates and functional outcomes

).

We present a case of a soldier who suffered a blast injury to the neck involving the com-
mon carotid artery (CCA), which was managed through temporary ligation in a forward
ROLE 2 military surgical setting, followed by definitive repair. This case highlights the sur-
gical decision-making process in combat trauma, where resource limitations may impact
treatment choices.

Methods

A 35-year-old male soldier sustained a blast injury from an explosive device deployed by
a drone during combat operations on the southern front of the war in Ukraine. We evac-
uated him to the forward ROLE 2 surgical unit, where he presented with a penetrating
wound to the right side of the neck, signs of major vascular injury, active bleeding from
the wound, tracheal deviation to the left, and impaired respiration.

We initiated resuscitation and performed an emergency surgical intervention, as we iden-
tified injuries to the right CCA and right vertebral artery. The patient was intubated and
placed on mechanical ventilation. Surgical management included neck wound debride-
ment, hemostasis of the damaged cervical vessels, and ligation of the CCA. We controlled
the bleeding from the injured vertebral artery by using topical hemostatic agents.

After stabilizing the patient, we evacuated him to a ROLE 3 (NATO medical role system)
medical facility providing an advanced level of care within the echelons of military med-
ical support (3), under the supervision of a specialized team. He remained on mechanical
ventilation under analgosedation.

The patient’s medical history was unremarkable. His general condition was severe, but
stable, with normal vital signs. On further physical examination, we noted a 20 cm longi-
tudinal wound on the right side of the neck, extending along the anterior surface, that had
been packed and secured with temporary sutures. Hemostasis was preserved, and the left
carotid artery was pulsatile.
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Laboratory tests, including a complete blood count, were within normal limits. A con-
trast-enhanced computed tomography (CT) scan revealed an injury to the right CCA
(post-ligation status), a large soft tissue defect on the right side of the neck, and a metal
fragment at the level of the right transverse process of C7. We also identified a metal for-
eign body measuring 5x5x5 mm and damage to the V1 segment of the right vertebral
artery, though we observed no signs of active bleeding (Figure 1, Panels A and B). We in-
spected the wound, after which we planned and immediately commenced an operation to
repair the right CCA. We removed the skin sutures and swabs from the neck wound, after
which we carefully extracted the polymer-based hemostatic material (SanaSeal Putty and
SanaSeal Gauze; SanaHeal Inc., Cambridge, MA, USA) which was firmly attached to the
tissues at the wound’s base by the front surgical team doctors.
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Figure 1. Panel A. An X-ray showing a metallic fragment projected over the right transverse process of C7. Panel B.
Removal of the foreign body under fluoroscopic guidance.

On inspection, we found the CCA to be torn and ligated 4 cm distal to the bifurcation. Signs
of contusion were present, and the vagus nerve was traumatically interrupted. We also
noted injuries in the branches of the thyrocervical trunk and the right vertebral artery. We
excised the damaged segment of the CCA and flushed the artery with a heparin solution.
Afterwards, we removed the thrombus and restored central and retrograde blood flow.
We performed autologous grafting of the CCA using a segment of the reversed great saphe-
nous vein. After clamp removal, we observed no leakage from the anastomoses.

Results

The patient developed mild neuropathy of the right brachial plexus during the postoper-
ative period, diagnosed through neurological examination and electromyography, which
confirmed a peripheral neuropathy with decreased voltage at the level of the brachial
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plexus. After two days, we transferred him from the intensive care unit to the vascular sur-
gery department in stable condition, with stable vital signs, clear consciousness (Glasgow
Coma Scale 15/15), and fully oriented, responsive, and mobile in bed. We discharged the
patient on postoperative day 15. Signs of right brachial plexus neuropathy resolved after
two weeks. During follow-up, we confirmed the patency of the vein graft and observed no
late complications.

Discussion

The immediate and long-term consequences of neck injuries can be significant due to the
close proximity of critical anatomical structures within a confined space. Delayed recog-
nition of major injuries and inadequate treatment result in high morbidity and mortality
(4). If major neck vessels are injured, rapid and massive bleeding can occur, potentially
leading to death at the scene, unless it is controlled either by hematoma formation or time-
ly medical intervention. In our case, significant bleeding resulted in hypovolemic shock.

Injury to the airway can lead to immediate or delayed asphyxia (5). Damage to the spi-
nal cord, neural roots, and vertebrae is often associated with severe neurological deficits.
Esophageal perforation, if left untreated, can lead to the development of neck abscess,
mediastinitis, and, ultimately, fatal complications.

Previously, CT angiography of the neck has been demonstrated to be a sensitive, specific,
and safe technique for screening vascular injuries (1). In our case, it was instrumental in
clarifying the extent and type of injury. The management of gunshot wounds to the neck
requires a thorough understanding of neck anatomy. Radiologists play a crucial role in
patient care by assessing the missile trajectory in emergencies using plain film and CT (6).

A multidisciplinary approach is essential for surgical intervention, as it helps minimize
intraoperative complications (2). In cases of major vessel injury, restoring vascular in-
tegrity is crucial to prevent uncontrolled hemorrhage and maintain cerebral perfusion.
Temporary shunting or ligation of the CCA may be employed as damage control measures
in ROLE 1 or ROLE 2 settings. When hard signs of CCA injury are present, emergency sur-
gery is indicated. Reconstruction of the common or internal carotid artery is preferred
over ligation, provided the patient’s physiological condition allows and the procedure is
technically feasible. This is especially recommended in penetrating carotid artery injuries
classified as Grade 2 or 3 by the European Society for Vascular Surgery. However, in he-
modynamically unstable patients, in the absence of a vascular-trained surgeon, or during
mass casualty events, CCA ligation may be the more practical option. If a vascular surgeon
is available but the patient remains unstable or resource constraints persist, temporary
shunting may be considered. Literature suggests that temporary shunting is preferable to
ligation, as it improves the likelihood of avoiding ischemic stroke and enhances survival
by preserving cerebral perfusion (7). Nevertheless, shunting requires basic vascular sur-
gical skills and carries significant risks, including intimal dislodgement, embolism, and
stroke. Furthermore, if the shunt obstructs the external carotid artery, it may block a vital
collateral pathway, worsening cerebral ischemia. In such scenarios, ligation may be safer
and more time-efficient, as it shortens operative time, facilitates rapid evacuation to high-



http://st-open.unist.hr

2025 Vol. 6 * €2025.2519.22

er-level care and reduces the risk of iatrogenic embolization. This approach can improve
patient survival and decrease the incidence of stroke. In our case, ligation was deemed the
most appropriate course of action, and the outcome was favorable.

This type of injury is typically accompanied by nerve damage (8). Postoperative neurolog-
ical deficits are common, but often resolve over time. Posttraumatic neuropathy is gener-
ally considered a minor complication and is usually reversible.

Conclusion
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Neck injuries, particularly penetrating and blast-related trauma, carry a high mortality
risk due to the presence of numerous vital anatomical structures and the absence of mus-
culoskeletal protection. The treatment of such injuries is highly complex. X-ray and CT
scans are essential emergency imaging modalities for assessing the wound trajectory and
identifying associated damage. A multidisciplinary approach is crucial for optimal man-
agement. In cases of major vascular injury, emergency surgical intervention is life-saving.
Effective hemorrhage control using all available techniques significantly improves sur-
vival rates. Restoring vascular integrity is essential to prevent uncontrolled bleeding and
to maintain cerebral perfusion. While temporary vessel ligation can be a feasible and safe
option in a damage control strategy, it carries the risk of cerebral ischemia and perma-
nent neurological deficits. Postoperative neurological deficits are a common complication;
however, they often improve over time, as does neuropathy.
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