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Radiology

Rare disease

The thyroid gland is rarely injured in cases of penetrating neck trauma. Computed tomography (CT) plays a
central role in prompt evaluation of the extent of penetrating neck trauma and can demonstrate thyroid gland
injury. The current literature on thyroid gland injury is limited mostly to blunt trauma, with little emphasis on
findings seen on CT imaging. In the present case report, we focus on CT imaging findings of thyroid gland hy-
poperfusion/devascularization in a patient who had a gunshot wound injury through the base of his neck.

A 26-year-old man was transferred to our trauma center after experiencing multiple gunshot wounds, including
one through the base of the neck. The bullet path through his neck was associated with enlargement/edema
involving the right thyroid lobe, with an asymmetric decrease in enhancement involving the mid and superior
aspects of the right thyroid lobe. Maximum-intensity-projection angiographic images of the vascular supply of
the thyroid gland suggested an abrupt decrease in caliber close to the origin of the posterior glandular branch
of the right superior thyroid artery. The findings favored vasospasm rather than an arterial injury, which led to
hypoperfusion/devascularization of the upper pole of the right thyroid lobe.

Thyroid gland hypoperfusion/devascularization after a penetrating neck injury is rare. Recognition of CT imag-
ing findings that favor post-traumatic organ hypoperfusion/devascularization is crucial for prompt manage-
ment and to decrease morbidity in such cases.
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Background

Injuries to the thyroid gland are rare in patients who experi-
ence neck trauma, particularly with a penetrating injury [1].
Computed tomography (CT) plays a central role in prompt
evaluation of the extent of penetrating neck trauma because
it shows thyroid gland injury and can help guide appropri-
ate management. The current literature in this area is limit-
ed mostly to blunt thyroid gland injuries, with little empha-
sis on findings from CT imaging of penetrating injuries. In the
present case report, we describe CT imaging findings of thy-
roid gland hypoperfusion/devascularization in a patient who
had a gunshot wound injury through his neck.

Case Report

A 26-year-old man was transferred to our trauma center after
experiencing multiple gunshot wounds. One of the wounds
was through the base of his neck, to the right of midline, and
the entry and exit wounds were identifiable clinically. A CT an-
giogram (CTA) performed on his admission to our trauma cen-
ter revealed bullet paths at the level of the C6 vertebral body
(Figure 1A, 1B). An underlying complex, comminuted, distract-
ed fracture of C6 was identified, which involved the right later-
al vertebral body, right transverse process, right pedicle, right
facet joint, and the right lamina (Figure 1B). Partial oblitera-
tion of the right foramen transversarium was noted at this
level. Secondary to the bullet paths and multiple bullet frag-
ments at the right C6 foramen transversarium, a post-traumat-
ic injury to the right vertebral artery was seen, likely related to
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post-traumatic dissection with subsequent thrombosis. In ad-
dition, multiple small osseous fragments were seen within the
right anterolateral aspect of the spinal canal at the C6 level.

Anterior to the bullet paths, a comminuted, distracted frac-
ture of the right lamina of the thyroid cartilage was identified,
with a few adjacent overlying osseous fragments (Figure 1B).
There was enlargement/edema of the right thyroid lobe, with
an asymmetric decrease in enhancement involving the mid
and superior aspects of the right thyroid lobe (Figures 2, 3).
Overlying the soft tissues of the neck, diffuse subcutaneous
stranding/edema was observed. Maximum-intensity-projection
(MIP) angiography of the thyroid gland vascular supply sug-
gested an abrupt decrease in caliber close to the origin of the
posterior glandular branch of the right superior thyroid ar-
tery (Figure 4), which favored vasospasm rather than an arte-
rial injury (arterial transection in this setting), and led to hy-
poperfusion/devascularization of the upper pole of the right
thyroid lobe. Opacification of the remaining branches of the
right superior thyroid artery, including the superior larynge-
al artery, the anterior glandular branch, and the cricothyroid
branch, was adequate. Opacification also was adequate in the
right inferior thyroid artery (Figure 5).

Additional findings were encountered on chest and abdomino-
pelvic CT scans that were performed on the patient concomi-
tant with his admission to our trauma center. A chest CT with
i.v. contrast revealed moderate pulmonary interstitial edema
and abundant tracheobronchial mucous debris with associat-
ed distal left lower lobe consolidation and ground-glass opac-
ities, which were compatible with aspiration pneumonitis and

Figure 1. Axial neck computed tomography angiograms showing bullet paths at the level of the C6 vertebral body. (A) Soft tissue
window. (B) Bone window. There was an underlying complex, comminuted, distracted fracture of C6 (arrow in B), with
partial obliteration of the right foramen transversarium. A comminuted, distracted fracture of the right lamina of the thyroid
cartilage was identified, with a few adjacent overlying osseous fragments (arrowheads in B).

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€930 2

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Rodriguez-Ortiz LR. et al:
Thyroid gland hypoperfusion/devascularization after neck gunshot wound
© Am J Case Rep, 2021; 22: €930505

Figure 2. A coronal neck computed tomography angiogram
shows enlargement/edema of the right thyroid lobe
with asymmetric decreased parenchymal enhancement
of the mid and superior aspects of the right thyroid
lobe (arrow). Note the preserved parenchymal
enhancement of the lower pole of the right thyroid
lobe. An endotracheal tube is partially visible.

resorptive atelectasis. An abdominopelvic CT with i.v. contrast
revealed extensive diffuse submucosal edema of the patient’s
stomach and small and large bowel, as well as mesenteric ede-
ma and large amounts of intraabdominal free fluid. His infe-
rior vena cava was markedly distended. The findings suggest-
ed a need for aggressive fluid hydration.

Given the extent of the patient’s gunshot wound injuries and
subsequent multiorgan findings, he was in critical clinical con-
dition and required mechanical ventilation. There was no clin-
ical or imaging evidence of tracheal injury. Three days after
being admitted, the patient experienced further clinical dete-
rioration, which progressed until he died. Therefore, no sur-
gery was performed on his thyroid gland.

Discussion

The neck is a complex anatomical region of the human body,
with structures from multiple organ systems arranged in com-
pact spaces. The thyroid gland is a major endocrine organ that
lies midline within the anterior lower neck. When describing
a penetrating injury, the neck is divided into 3 anatomical ar-
eas: zones 1, 2, and 3 [2]. Depending on its size, the thyroid
gland may span zones 1 and 2, because these anatomical re-
gions include structures between the suprasternal notch and

Figure 3. (A) A coronal computed tomography angiogram of the neck. (B) An axial slice through the upper pole of the right thyroid
lobe shows edema and decreased parenchymal attenuation. Note the adjacent comminuted, distracted fracture of the right
thyroid cartilage.
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A: Superior Thyroid Artery

B: Superior Laryngeal Artery
C: Posterior Glandular Branch
D: Cricothyroid Branch

E: Anterior Glandular Branch

Figure 4. A sagittal computed tomography image of the thyroid
vascular supply. Close to the origin of the posterior
glandular branch ‘C’ of the right superior thyroid
artery ‘A’ there is a suggestion of an abrupt decrease
in caliber (*) without distal opacification beyond this
point. Note that this finding is at the level of the
bullet path (arrowhead) and upper to middle aspect
of the right thyroid lobe (curved arrow), which shows
decreased parenchymal enhancement. For comparison,
the anterior glandular branch ‘D’ has adequate
opacification throughout its course. The findings favor
vasospasm rather than an arterial injury (arterial
transection in the setting of gunshot wounds).

mandibular angle. The thyroid gland consists of right and left
lobes connected by an isthmus. Each thyroid lobe has upper
and lower poles. Paired superior and inferior thyroid arteries
supply the thyroid gland. Anatomical landmark boundaries
include the sternohyoid and sternothyroid strap muscles an-
teriorly, the trachea posteriorly, and the thyroid cartilage su-
periorly. On CT imaging, a normal thyroid gland shows homo-
geneous parenchymal attenuation throughout the symmetric
right and left lobes.

Traumatic thyroid injuries are typically either blunt or pene-
trating wounds. Blunt thyroid injuries can result from motor
vehicle accidents or physical aggression, whereas penetrat-
ing thyroid injuries can result from stab wounds and gun-
shot wounds. In the United States, the reported incidence of
gunshot wounds to the head and neck is 11% in cases of as-
sault and 10% in unintentional cases [3]. The extent of a gun-
shot wound depends on direct damage to tissue and indirect
blast injury due to shockwave transmission. Evaluation with
contrast-enhanced CT imaging provides an excellent assess-
ment of the extent of direct and indirect injury caused along
a bullet’s path.

Although the thyroid gland is in proximity to the surface of the
anterior neck, penetrating traumatic injury to it is rare. After a
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A: Lower Pole of the Right
Thyroid Lobe

B: Right Internal Jugular Vein
C: Right Common Carotid
Artery

D: Right Inferior Thyroid
Artery

Figure 5. An axial computed tomography angiogram shows
adequate opacification of the right inferior thyroid
artery ‘D’, which arises from the thyrocervical trunk.
‘A’: Note the normal parenchymal enhancement of the
lower pole of the right thyroid lobe.

penetrating injury to the anterior lower neck, damage to the
neck vessels, larynx, and trachea is more common [4]. A na-
tionwide analysis of thyroid trauma in the United States by
Spencer et al [1] revealed an incidence of 0.02%, with pene-
trating injury being prevalent. Gunshot wounds were the most
common mechanism of penetrating injury. Isolated thyroid in-
jury was present in 59.7% of the cases, whereas concomitant
neck injury was present in 40.3% of the cases. In cases of con-
comitant neck injury, 19.6% involved a cervical spine vertebra,
as in our patient, who experienced a complex, comminuted,
distracted C6 fracture. No associated vertebral artery injuries
were reported in the cases in the literature, in contrast to our
patient, who experienced post-traumatic dissection of the right
vertebral artery with subsequent thrombosis.

Because the arterial and nervous structures that define the
head and neck region are complex, penetrating lesions in this
area are high-risk and multidisciplinary management is re-
quired [5]. Each patient is treated individually, depending on
results of clinical and radiological evaluation. The spatial re-
lation of the foreign body and its surroundings should be de-
termined via contrast-enhanced CT and 3D angiographic re-
construction before and after surgery, allowing for proper
decision-making in a critical timeframe [5]. Mild injuries to the
thyroid gland are managed conservatively, with observation
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and monitoring. Moderate and severe injuries to the thyroid
gland are managed surgically, with direct suturing, arterial li-
gation, and lobectomy [6].

A review of the English literature shows that thyroid injury due
to blunt trauma has been documented more often than pen-
etrating trauma [7-19]. We found only 2 case reports of pen-
etrating traumatic injury to the thyroid gland [20,21]. To the
best of our knowledge, the present case is the first to under-
score and illustrate evidence from CT imaging of thyroid gland
hypoperfusion/devascularization due to penetrating neck inju-
ry resulting from a gunshot wound. In our patient, a traumatic
thyroid injury manifested as focal enlargement and decreased
parenchymal attenuation of the right thyroid lobe. Focal right
thyroid lobe enlargement was most compatible with edema-
tous changes. The MIP angiographic images of the vascular
supply to the patient’s thyroid gland suggested an abrupt de-
crease in caliber close to the origin of the posterior glandu-
lar branch of the right superior thyroid artery. Vasospasm and
arterial transection are the main diagnostic possibilities for
these imaging findings. An associated asymmetric decrease
in the parenchymal enhancement of the middle and superior
aspects of the right thyroid lobe favored CT imaging evidence
of hypoperfusion/devascularization.
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Conclusions

Traumatic hypoperfusion/devascularization of the thyroid gland
after a penetrating neck injury is rare. Contrast-enhanced CT
imaging plays an integral role in assessment of the extent of
injury from penetrating neck trauma, including involvement of
the thyroid gland. It is crucial to recognize imaging findings that
represent organ hypoperfusion/devascularization so that man-
agement can be instituted promptly and morbidity decreased.
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