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Introduction

Introduction and relevance: Penetrating neck trauma re-
sults in a 10% mortality rate for patients and management
can be challenging, often requiring a multidisciplinary ap-
proach.

Methods: This is a case report of a 33-year-old male patient
who received a neck gunshot through the oral cavity during
close combat on the south front of the Ukrainian-Russian
war in January 2023.

Clinical discussion: A CT scan revealed a foreign body in
the neck on the right side, between the mastoid process and
the right jaw angle. A CT scan with contrast revealed a for-
eign body in the neck — a bullet — and helped with observing
relations to surrounding tissues and following the bullet’s
trajectory. The multidisciplinary team performed surgery
for foreign body removal. As a first step, carotid arteries
and the internal jugular vein were dissected and looped to
control potential bleeding. The bullet was 7.62 caliber. The
patient recovered well with minimal postoperative compli-
cations, including hypoglossal and facial nerve neuropathy,
which resolved in two weeks.

Conclusion: The proximity gunshot resulted in unexpect-
edly moderate tissue injury, but regardless of the rela-
tively low destruction of palate tissue, the location of the
foreign body near carotid arteries made the surgery ap-
proach challenging.

Keywords: gunshot wound; penetrating neck trauma; ballis-
tic injury to the neck; War in Ukraine

Penetrating neck injuries (gunshots in particular) are associated with high mortality (up to

10%) and morbidity due to numerous adjacent vital structures located in the neck, without

adequate musculoskeletal protection [1]. Gunshot wounds to the head and neck result in

significant bone and soft tissue loss [1]. Injuries of major vessels, airways, spinal cord, ma-

jor nerves, and esophagus lead to dramatic sequela; such cases require a multidisciplinary

approach [2]. Here we present a case of a soldier shot into the oral cavity that resulted in
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unexpectedly moderate tissue injury and that required a multidisciplinary surgical ap-
proach because of the proximity of the foreign body to the neck vascular and nerve struc-
tures.

Case presentation

A 33-year-old male patient was shot in the mouth by AKM Kalashnikov’s Automatic Rifle
Modernized (AKM) assault rifle during close contact combat while defending his position
on the south front of the Ukrainian-Russian war. The incident happened on January 3,
2023. A 7.62 caliber bullet, shot into the oral cavity, destroyed the first and second premo-
lars of the left upper jaw, traversed the palate (Figure 1), and got lodged in soft tissues of
the neck in zone III on the right side close to the internal jugular vein, and both internal
and external right carotid arteries.

Figure 1. Photograph of the injured soldier shot in the oral cavity showing the destroyed 1% and 2" left premolar (black
arrow) and wound of the palate (white arrow).
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Patient information

The patient’s general condition on admission was stable. His medical history, vital signs,
and general physical examination were normal. The patient complained of neck and jaw
pain on the right.

Clinical findings

On focused examination, we noted mild bleeding from the oral cavity. The 15t and 2" left
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premolar of the upper jaw were destroyed and extracted. We detected mild edema of the

gingival. The neck was slightly tender on the right side, just below the angle of the jaw. We
detected no edema on the neck. Carotid pulsation was satisfactory. Neither bruit nor thrill
was auscultated over the carotid vessels on the affected side. We did not detect a neuro-
logical deficit.

Diagnostic assessment

Basic blood tests were normal. A CT scan revealed a foreign body in the neck on the right
side, between the mastoid process and the right jaw angle (Figure 2, panels A and B).

Retraction of damaged teeth was performed under local anesthesia. CT scan with contrast
revealed a 27.5 by 6.9 mm metal foreign body above the bifurcation of the common carotid
artery 2 mm away from the right internal jugular vein (Figure 2, panels C and D).

Therapeutic intervention

Initial management included pain control with dexketoprofen 50 mg IM TDS, mouthwash
with chlorhexidine, and Ceftriaxone 1 gr IV BID. We analyzed the missile’s path in detail
and planned the foreign body removal surgery. We obtained the patient’s informed con-
send for the procedure.

Due to the proximity to the internal carotid artery and suspected injury to the vessel wall,
during preoperative planning, we decided to reveal and display the common carotid ar-
tery, external carotid artery, and internal carotid artery prior to attempting to remove the
foreign body. The potential necessity to operate on the distal portion of the internal carotid
artery in the narrowed space (between the jaw and cervical vertebrae) and anticipated
challenges required the involvement of a maxillo-facial surgeon to perform subluxation
of the right temporomandibular joint. Also, the anticipated difficulties in tissue dissection
close to the neural roots of the cervical spine required the expertise of the neurosurgeon.

Three days-post admissions, the patient was taken to the operative theater and placed in
a supine position with a bolster under the shoulders. The head was turned right. Under
general anesthesia, a longitudinal skin incision over the anterior border of the sternoclei-
domastoid muscle was made. The common carotid artery, internal and external carotid
arteries, and internal jugular vein were dissected and looped. The hypoglossal nerve was
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Figure 2. (A) The head CT scout view (topogram) showing the location of the foreign body (FB). (B) Axial view of CT scan
of the cranial base showing the position of the foreign body (arrow). (C) Anteroposterior and (D) lateral view of the 3D
reconstruction of a CT angiography image showing the position of the foreign body and its relation to the right internal
carotid artery (ICA) and external carotid artery (ECA). Due to the metal composition of the foreign body, the artifact sur-
rounding the foreign body is visible. The (E) axial and (F) sagittal view of 3D skull reconstruction showing the position of
the bullet (arrows) and an assumed bullet trajectory (dotted lines) (E). FB - foreign body, ECA - external carotid artery,
ICA - internal carotid artery.

exposed and gently retracted. Further, cephalad dissection revealed a cavity. The cavity
was opened and 2 ccs of pus were drained. On inspection, the metal piece (7.62 caliber
bullet) was detected and gently retrieved (Figure 3). No hemorrhage was observed. The
cavity was washed with saline and povidone-iodine, and a corrugated drain was placed.
No other abnormalities were detected. The wound was sutured and covered with sterile
gauze.

Follow-up and outcomes

Postoperatively, the patient developed deviation of the tongue to the right and mild asym-
metry of the face as a consequence of hypoglossal and fascial nerve neuropathy. There
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Figure 3. Intraoperative photograph of operation field showing removal of a bullet. Dissected right internal carotid
artery is visible on the left of the bullet.

were no postoperative wound complications. The drain was removed after two days. The
patient was discharged on the third postoperative day. Face asymmetry and tongue devia-
tion resolved within two weeks.

Discussion

The immediate and long-term consequences of injury to the neck can be significant be-
cause of the close relationship of important anatomical structures in a confined space.
Delayed recognition of major injury and inadequate treatment results in high morbidity
and mortality [3, 4]. Major neck vessels, if injured, may lead to fast, massive bleeding and
death at the scene if not arrested, either by forming hematoma or medical assistance.
Injury to the airways may cause immediate or delayed asphyxia [5]. Injuries to the spi-
nal cord, neural roots, and vertebrae are associated with significant neurological deficits.
Perforation of the esophagus, if left untreated, leads to neck abscess, and mediastinitis and
eventually may become lethal. Computed tomography angiography of the neck has been
shown to be a sensitive, specific, and safe technique in screening for vascular injuries [1].

Management of gunshot neck injuries depends on a clear understanding of the anatomy
of the neck. The radiologist can contribute substantially to the successful treatment of
a patient with a gunshot wound. The important analysis includes the assessment of the
missile path in emergency conditions by using plain film and computed tomography [6,
7]. Surgical dissection can cause iatrogenic injuries to the nerves with serious adverse
outcomes. The multidisciplinary approach is essential for repairing all injured organs and
covering all possible intraoperative scenarios [2]. If injury to carotid arteries and internal
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jugular vein is suspected, vascular control is mandatory before approaching foreign body
removal to avoid uncontrolled bleeding. As compared with other similar cases [8, 9], we
first dissected major vessels of the neck from our patient first to provide anticipated hem-
orrhage control before attempting to remove the foreign body. The endovascular tech-
nique for the treatment of penetrating gunshot injuries is feasible and safe for selected
patients [6]. Postoperative complications, such as neuropathy, are common but usually
resolve over time [10].

Conclusion

Penetrating neck injuries, gunshots in particular, are associated with high mortality and
morbidity due to numerous vital structures residing in the neck, close to each other, and
the lack of adequate musculoskeletal protection. Treatment of such injury is complex. It is
important to analyze the missile path using CT. The multidisciplinary approach is essen-
tial. Vascular control is required to prevent uncontrolled bleeding during retrieval of the
foreign body. Postoperative complications, such as neuropathy, are common but in most
cases resolve over time.

Provenance: Submitted. This work is part of the Translational Research in Biomedicine (TRIBE)
doctoral program project “Giving voice” aimed at helping Ukrainian authors to publish their war-re-
lated experiences.

Peer review: Externally peer reviewed.
Received: 14 March 2023 / Accepted: 8 May 2023 / Published online: 23 June 2023.

Acknowledgments: We are grateful to the directors of the Translational Research in Biomedicine
(TRIBE) doctoral program Damir Sapunar and Livia Puljak for their help in preparing the article.

Funding: This work was supported by the TRIBE postgraduate program, at the University of Split
School of Medicine, Split, Croatia.

Ethical approval: This study was approved by the Ethics Committee at the Zaporizhzhia Military
Hospital.

Authorship declaration: Patient was under the care of DM, IM, KD, OY, and VL. DM drafted the
initial version of the manuscript. VL, IM, and OY contributed to revising, editing, and finalizing the
manuscript. KD prepared figures. All authors read and approved the final manuscript.

Competing interests: The authors completed the ICMJE Unified Competing Interest form (available
upon request from the corresponding author), and declare no conflicts of interest.



http://st-open.unist.hr

2023 Vol. 4 - €2023.2319.14

ORCID

Dmytro Mialkovskyi  https://orcid.org/0000-0001-5565-0850
Iurii Mikheiev  https://orcid.org/0000-0002-0305-1570
Oleksandr Yegorov  https://orcid.org/0000-0003-1021-0418
Kostiantyn Deinichenko  https://orcid.org/0009-0009-2501-8083
Vitalii Lukiianchuk https://orcid.org/0000-0003-2415-0428

References

L
—
—
-
oc
<
I
&)
(o=
<C
L
n
L
(a2

1. Doctor VS, Farwell DG. Gunshot wounds to the head and neck. Curr Opin Otolaryngol Head
Neck Surg. 2007 August;15(4):213-8. https://doi.org/10.1097/M00.0b013e3281fhd3ef

2. Chung TR, Mishler M, Aukerman W, Nannapaneni S, Urias D, Shayesteh K. A multidisciplinary,
approach to penetrating neck trauma in a patient with self-inflicted gunshot injuries to zones
1-3 of the neck. Am Surg. 2022 March;88(3):538-41. https://doi.org/10.1177/0003134820973357

3. Khan AM, Fleming JC, Jeannon JP. Penetrating neck injuries. Br ] Hosp Med (Lond). 2018
February 2;79(2):72-8. https://doi.org/10.12968/hmed.2018.79.2.72

4. Maier H, Tisch M, Steinhoff S, Lorenz K]J. Penetrierende Schussverletzung im Halsbereich.
Fallbericht und Literaturiibersicht [Penetrating gunshot wound in the neck. Case report and
review of the literature]. HNO. 2009 August;57(8):839-44. https://doi.org/10.1007/s00106-009-
1945-9

5. Dayal S, Dugom P, Kharazi A, Iannettoni M, Anciano C, Oliver A, et al. Tracheal Transection from
Gunshot Wound to the Neck. Ann Thorac Surg. 2022 July;114(1):e39-41. https://doi.org/10.1016/j.
athoracsur.2021.08.076

6.  Yevich SM, Lee SR, Scott BG, Shaltoni HM, Mawad ME, Benndorf G. Emergency endovascular
management of penetrating gunshot injuries to the arteries in the face and neck: a case series
and review of the literature. ] Neurointerv Surg. 2014 January;6(1):42-6. https://doi.org/10.1136/
neurintsurg-2012-010574

7.  Pinto A, Brunese L, Scaglione M, Scuderi MG, Romano L. Gunshot injuries in the neck area: bal-
listics elements and forensic issues. Semin Ultrasound CT MR. 2009 June;30(3):215-20. https://
doi.org/10.1053/j.sult.2009.02.006

8.  Yetiser S, Kahramanyuol M. High-velocity gunshot wounds to the head and neck: A review
of wound ballistics case report. Mil Med. 1998 May;163(5):346-51. https://doi.org/10.1093/
milmed/163.5.346

9.  Godhi S, Mittal GS, Kukreja P. Gunshot injury in the neck with an atypical bullet trajectory. J
Maxillofac Oral Surg. 2011 March;10(1):80-4. https://doi.org/10.1007/s12663-010-0124-6

10. Nowicki JL, Stew B, Ooi E. Penetrating neck injuries: a guide to evaluation and management.
Ann R Coll Surg Engl. 2018 January;100(1):6-11. https://doi.org/10.1308/rcsann.2017.0191

st-open.unist.hr



http://st-open.unist.hr
https://orcid.org/0000-0001-5565-0850
https://orcid.org/0000-0002-0305-1570
https://orcid.org/0000-0003-1021-0418
https://orcid.org/0009-0009-2501-8083
https://orcid.org/0000-0003-2415-0428
https://doi.org/10.1097/MOO.0b013e3281fbd3ef
https://doi.org/10.1177/0003134820973357
https://doi.org/10.12968/hmed.2018.79.2.72
https://doi.org/10.1007/s00106-009-1945-9
https://doi.org/10.1007/s00106-009-1945-9
https://doi.org/10.1016/j.athoracsur.2021.08.076
https://doi.org/10.1016/j.athoracsur.2021.08.076
https://doi.org/10.1136/neurintsurg-2012-010574
https://doi.org/10.1136/neurintsurg-2012-010574
https://doi.org/10.1053/j.sult.2009.02.006
https://doi.org/10.1053/j.sult.2009.02.006
https://doi.org/10.1093/milmed/163.5.346
https://doi.org/10.1093/milmed/163.5.346
https://doi.org/10.1007/s12663-010-0124-6
https://doi.org/10.1308/rcsann.2017.0191

