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Abstract

cervical artery injury.

Background: Blunt traumatic aortic injury (BTAI) is a life-threatening pathology that most commonly occurs after
traffic accidents or a fall from a considerable height. We report a rare case of traumatic double transection which
included the brachiocephalic artery (BCA) and left carotid artery (LCA) following a motorcycle accident.

Case presentation: A 52-year-old man was brought to our emergency room for blunt trauma. Urgent computed
tomography (CT) indicated BCA and LCA transection. Two weeks after the BTAI, CT indicated an increase in the size

of the BCA pseudoaneurysm, a newly developed LCA pseudoaneurysm, and a spread of hematoma. An emergency
partial aortic arch replacement including BCA and LCA reconstruction was performed 17 days after the BTAI The post-
operative course was good, and he was discharged 12 days later.

Conclusions: An open aortic repair appeared to be more suited in the present case because the aortic injury
occurred in a branched lesion of the aortic arch. It was thought that complete stent graft coverage of the transec-
tion lesion would be difficult. Although coexisting multiple system injuries complicate aortic repair, there was a rapid
enlargement of the BCA and LCA pseudoaneurysms. Therefore, strict management is needed even in the case of
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Background

Blunt traumatic aortic injury (BTAI) is a life-threatening
pathology that most commonly occurs after traffic acci-
dents or a fall from a considerable height [1]. The most
common site of injury is the aortic isthmus distal to the
left subclavian artery. Traumatic injury to the cervical
artery is rare and caused by penetrating trauma in the
majority of cases, although 35% of cases result from blunt
trauma [2]. Herein, we report a rare case of traumatic
double transection which included the brachiocephalic
artery (BCA) and left carotid artery (LCA) following a
motorcycle accident.
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Case presentation

A 52-year-old man was brought to our emergency
room for blunt trauma. He was riding his motorcycle
when he collided head-on with a car at high speed.
Urgent computed tomography (CT) indicated BCA
and LCA transection (Fig. 1A, B), right clavicle dislo-
cation, bilateral hemothorax, left radial and ulnar frac-
ture, and carotid-cavernous fistula (CCF). Head CT
showed no indication of intracranial hemorrhage. He
was intubated and chest drainage tubes were inserted
bilaterally. One week later, surgical fixation of the
radial and ulnar bones was performed. Two weeks after
the BTAI CT indicated an increase in the size of the
BCA pseudoaneurysm (Fig. 2A, B), a newly developed
LCA pseudoaneurysm, and a spread of hematoma
(Fig. 2C, D). An emergency partial aortic arch replace-
ment under deep hypothermia was performed 17 days
after the BTAI. Adherent tissue and hematoma were
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(BCA) (A) and left carotid artery (LCA) (B)

Fig. 1 Contrast computed tomographic (CT) images during the emergency transportation. CT showed transections in the brachiocephalic artery

(C) and a three-dimension CT (D)

Fig.2 CT scans 2 weeks later following emergency admission. An enlargement of the BCA pseudoaneurysm (white arrows) was detected in a

sagittal slice of CT (A) and a three-dimension CT (B). A newly developed LCA pseudoaneurysm (white arrows) was detected in a sagittal slice of CT

evident in the upper mediastinum, around the aortic
arch, and in cervical vessels. A half-round intima of
the BCA and LCA was transected (Fig. 3A). A thick
hematoma was found around the LCA (Fig. 3B). A
branched Dacron graft (J Graft Shield, Japan Lifeline
Co., Ltd., Tokyo, Japan) was anastomosed end-to-end
to the aorta and cervical vessels (Fig. 3C). The post-
operative course was good, and he was discharged
12 days later. Transvenous embolization for CCF was
performed 2 weeks later.

Discussion and conclusion

Traditional views have held that sudden decelera-
tion causes a tear usually near the aortic isthmus [1].
BTAI simultaneously involving the BCA and LCA is
extremely rare. Bito and colleagues have reported the
incidence of blunt BCA injury was 0 to 2.2% among
blunt trauma victims [3]. A proposed mechanism is
compression of the mediastinum between the sternum
and the vertebrae, resulting in a left-sided displacement
of the heart. Concomitant left lateral head rotation and



Inaba et al. General Thoracic and Cardiovascular Surgery Cases

(2022) 1:11

Page 3 of 4

() )

Fig. 3 Partial aortic arch replacement was performed 17 days after emergency admission. Surgical view of cervical arteries under cardio-pulmonary
bypass. A white arrow indicates branched lesion of the BCA. A half-round intima of the BCA was transected (A). The LCA was taped by a yellow tape.
A thick hematoma was found around the LCA (B). A branched Dacron graft was anastomosed end-to-end to the aorta and cervical vessels (C)

neck hyperextension results in tension in the BCA and
LCA [4].

A classification for grading the severity of the aortic
injury has been proposed: grade 1 (intimal tear), grade 2
(intramural hematoma), grade 3 (pseudoaneurysm), and
grade 4 (rupture) [5]. This case indicated that the BCA
pseudoaneurysm had been slightly enlarged and the LCA
pseudoaneurysm had been newly developed for 2 weeks
of follow-up. So, the present case is thought to be an
unstable BTAI grade 3. The Society for Vascular Surgery
recommends urgent repair or after other injuries have
been stabilized for traumatic aortic injuries [5]. Some
have reported that nonoperative management of grade
1 and grade 2 did not result in long-term aortic compli-
cations or the need for reintervention. Even the select
grade 3 in injury, such as small pseudoaneurysm, mini-
mal hematoma, or those in difficult to treat locations, can
be safely followed up with surveillance [6]. Initially, it was
thought that this cervical artery injury would not pro-
gress similarly to aortic arch injury because these injuries
were not the aorta itself and there were small aneurysms.
However, there was a rapid enlargement of the BCA and
LCA pseudoaneurysms and hematoma. The aortic repair
should be performed urgently although coexisting mul-
tiple system injuries complicate aortic repair. Therefore,
strict management is needed even in the case of cervical
artery injury.

In recent years, endovascular aortic repair has
become the standard management for BTAIL Endovas-
cular repair is associated with a significantly lower mor-
tality and fewer blood transfusions than open repair
[7]. In thoracic traumatic cases, the majorities cases
were performed TEVAR without heparinization due
to a high risk for bleeding [8]. Moreover, a successful

endovascular repair using a kissing technique for trau-
matic BCA injury has been reported [9]. However,
recent meta-analysis found that postoperative mortal-
ity was not significantly different between TEVAR and
open surgery [10]. Evans and colleagues have reported
by a retrospective cohort study of BTAI 427 cases that
TEVAR was not associated with improved survival to
maximum follow-up when compared with either medi-
cal management, hybrid repair, or surgical repair [11].
In the present case, the aortic injury occurred in a
branched lesion of the aortic arch. It was thought that
complete stent graft coverage of the transection lesion
would be difficult. This case favored open surgery
under systemic heparinization owing to its anatomical
complexity.

Acknowledgements

We thank Dr. Edward Barroga (http://orcid.org/0000-0002-8920-2607) for
reviewing and editing the manuscript.

Authors’ contributions

Yl was a major contributor in writing the manuscript. YI, HO, TM, TH, and HS
analyzed and interpreted the patient data regarding the BTAI The authors
read and approved the final manuscript.

Funding
No funding was received.

Availability of data and materials
Please contact the author for data request.

Declarations

Ethics approval and consent to participate
Ethical approval for this report was obtained from the ethics committee of our
hospital. Consent of the patient has been obtained.

Consent for publication
Consent of the patient has been obtained.


http://orcid.org/0000-0002-8920-2607

Inaba et al. General Thoracic and Cardiovascular Surgery Cases (2022) 1:11

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Cardiovascular Surgery, Saiseikai Yokohamashi Tobu Hospital,
3-6-1 Shimosueyoshi tsurumiku, Yokohama City, Kanagawa 230-8765, Japan.
’Department of Cardiovascular Surgery, Keio University, Tokyo, Japan.

Received: 18 May 2022 Accepted: 31 August 2022
Published online: 17 October 2022

References

1. Neschis DG, Scalea TM, Flinn WR, et al. Blunt aortic injury. N Engl J Med.
2008;359:51708-16.

2. Veerasingam D, Vioreanu M, O'Donohue M, et al. Traumatic transection of
the innominate artery. Interact Cardiovasc Thorac Surg. 2003;2(4):569-57.

3. BitoY, Hirai H, Sasaki Y, et al. Successful surgical treatment of traumatic
transection of the innominate artery: a case report. Ann Vasc Dis.
2014;7(2):165-8.

4. LovelockT, Cheng A, Negri J, et al. Transection of the origin of the innomi-
nate artery: a rare sequela of blunt traumatic chest trauma. Trauma Case
Rep. 2020;11(27):100307.

5. Lee WA, Matsumura JS, Mitchell RS, et al. Endovascular repair of traumatic
thoracic aortic injury: clinical practice guidelines of the Society for Vascu-
lar Surgery. J Vasc Surg. 2011;53(1):187-92.

6. Madigan MC, Lewis AJ, Liang NL, et al. Outcomes of operative and
nonoperative management of blunt thoracic aortic injury. J Vasc Surg.
2022,76(1):239-47.

7. Demetriades D, Velmahos GC, Scalea TM, et al. American Association for
the Surgery of Trauma thoracic aortic injury study group. Operative repair
or endovascular stent graft in blunt traumatic thoracic aortic injuries:
results of an American Association for the Surgery of Trauma multicenter
study. J Trauma. 2008;64(3):561-70.

8. Al-Thani H, Hakim S, Asim M, et al. Patterns, management options and
outcome of blunt thoracic aortic injuries: a 20-year experience from a
tertiary care hospital. Eur J Trauma Emerg Surg. 2022. https://doi.org/10.
1007/500068-022-01930-1 Epub ahead of print.

9. Volpe P, De Caridi G, Serra R, et al. Successful kissing stent of the
innominate artery and left common carotid artery subsequent to blunt
injury, in the setting of a bovine aortic arch. Ann Vasc Surg. 2020;64:410.
e7-410.e10.

10. Gogna S, Gachabayov M, Goyal P, et al. Does endovascular repair for blunt
traumatic aortic injuries provide better outcomes compared to its open
technique? A systematic review and meta- analysis. Surg Technol Int.
2021;4(39):283-96.

11. Evans CCD, LiW, Yacob M, et al. Longer-term rates of survival and reinter-
vention after thoracic endovascular aortic repair (TEVAR) for blunt aortic
injury: a retrospective population-based cohort study from Ontario,
Canada. Trauma Surg Acute Care Open. 2022;7(1):e000856.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 4 of 4

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1007/s00068-022-01930-1
https://doi.org/10.1007/s00068-022-01930-1

	Blunt traumatic aortic injury to the brachiocephalic and left carotid arteries
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion and conclusion
	Acknowledgements
	References


