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Abstract

An 80-year-old woman was referred to our hospital following a syncope. Contrast-enhanced computed
tomography revealed an acute type A aortic dissection with a bovine aortic arch and an enlarged innominate
artery. The dissection affected only the ascending aorta and not the common trunk, which is composed of
the innominate and left common carotid arteries. Cardiopulmonary bypass was established using common
trunk perfusion and vena cava drainage. Following a thorough evaluation, a surgical intervention involving
the replacement of the ascending aorta and partial arch, accompanied by the excision of the dilated
innominate artery, was meticulously carried out. In instances where the common trunk remains unaffected
by the dissection, it presents as a viable alternative perfusion site. Therefore, opting for an approach
involving the resection of the common trunk followed by the separate reconstruction of the innominate and
left common carotid arteries during the replacement of the ascending aorta and partial arch may serve as a
preventative measure against potential vascular events in the future.
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Introduction

Acute type A aortic dissection (AAAD) is a life-threatening disease that requires prompt diagnosis and
treatment. Although several cannulation sites, such as the femoral and subclavian arteries, are commonly
used in cardiopulmonary bypass (CPB), surgeons need additional skin incisions. The term “bovine arch”
(BAA) refers to the arrangement in which the innominate artery and the left common carotid artery share a
common origin [1]. BAA is found more frequently in patients with aortic diseases [2,3]. We present a case in
which the common trunk was used as a perfusion site in emergency surgery for AAAD.

Case Presentation

An 80-year-old woman was admitted to our hospital following a syncopal attack. Computed tomography
(CT) of the head revealed no significant findings; however, enhanced CT revealed pericardial effusion and
AAAD restricted to the ascending aorta (Figure 1A). The patient had BAA in which the innominate artery
and left common carotid artery (LCCA) arose from the common trunk (Figure /B). The innominate artery was
dilated, the false lumen (FL) contained a thrombus, and an intimal tear was located in the ascending aorta
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FIGURE 1: Preoperative CT

(A) Coronal CT scan demonstrating a type A acute aortic dissection with the innominate artery and left common
carotid artery arising from a common trunk. The dissection is limited to the ascending aorta. (LCCA=left common
carotid artery, T=true lumen, F=false lumen)

(B) 3D CT demonstrating the entry at the ascending aorta. (LCCA=left common carotid artery)

In the operating room, arterial lines were placed at both the right and left radial artery, respectively.
Regional oxygen saturation (rSO2) was monitored on the forehead using near-infrared spectroscopy (INVOS
5100C; Medtronic, Minneapolis, MN, USA). Upon administering general anesthesia, a median sternotomy
was performed, followed by a meticulous examination of the common trunk using direct ultrasonography to
ensure that the dissection did not involve it. Subsequently, CPB was established with common trunk
perfusion and superior and inferior vena cava drainage (Figure 2). To maintain antegrade systemic
circulation, a perfusion cannula (EZF21A; Edwards Life Sciences, Irvine, CA, USA) was inserted into the
common trunk, with its tip directed towards the inner curvature of the aortic arch. The patient was then
subjected to hypothermia and circulatory arrest, with the rectal temperature maintained at 25°C throughout
the procedure. Retrograde cardioplegia was infused via coronary sinus.

FIGURE 2: Intraoperative findings

perfusion cannula placed at the common trunk

Upon opening the ascending aorta, an intimal tear was detected at the inner curvature. The perfusion
cannula was removed from the common trunk. Since the innominate artery exhibited a notable dilation of
approximately 24 mm in diameter, the proximal portion was excised to ensure optimal surgical outcome. To
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maintain cerebral perfusion, antegrade selective cerebral perfusion was initiated using balloon-tipped
cannulas, which were strategically inserted into three distinct arch vessels. The cannulas were placed with
precision to ensure effective and selective cerebral perfusion during the procedure, minimizing any
potential neurological damage. The aortic arch was transected between the common trunk and left
subclavian artery and a 28 mm branched graft (] Graft, Japan Lifeline, Tokyo, Japan) was used for bovine arch
replacement. The innominate artery and LCCA were individually reconstructed using this branch, and CPB
was weaned without any difficulty. Postoperative CT showed no residual dissection (Figure 3). The
postoperative course was uneventful, and the patient was discharged home without complications.

FIGURE 3: Postoperative CT

partial arch replacement with dilated innominate artery resection.

Discussion

The term “bovine aortic arch” usually describes a common anatomic variant of human aortic arch in which
the innominate artery and LCCA have a common origin. This pattern is seen in approximately 10.9-41.1% of
patients [4]. Brownstein et al. reported an increase in the incidence of aortic disease in patients with a
bovine aortic arch [2]. Since the BAA is considered a risk factor for stroke during aortic surgery [3,5],
surgeons must be attentive to avoid cerebral complications in establishing CPB. Although several perfusion
sites, such as the subclavian and femoral artery are used in AAAD, additional skin incisions are required.
Since the common trunk does not need additional skin incisions, it can be the most suitable perfusion site.

Although patients with BAA are more likely to have aortic pathologies than those without, Dumfarth et al.
reported that the entry site in the aortic arch was found more frequently in patients with BAA than in those
without (46.8% versus 14.3%) in AAAD [3]. Tissues extracted from the aorta with BAA displayed moderate
medial degeneration, which included elastin fragmentation, cell loss, mucoid accumulation, and fibrosis [6].
In that study, they compared the bicuspid aortic valve and BAA groups and concluded that both might have
a similar risk of rupture. The anatomical configuration of BAA differs from the standard arch configuration,
resulting in different hemodynamic stresses on the aortic wall [7]. According to Shalhub et al., 4D flow
magnetic resonance imaging revealed significant flow acceleration at the region of the inner curve in BAA,
resulting in elevated regional wall shear stress [8]. In our patient, the entry tear was found on the small
curvature of the middle ascending aorta, differing from the above-mentioned flow acceleration point. We
assumed that ascending aorta dilatation had been present previously, and that the higher wall shear stress
caused the ascending aorta tear. We speculate that individual reconstruction of the innominate artery and
LCCA using a branched graft may alleviate shear stress on the walls of the arch vessels and descending aorta
compared to island implantation where arch vessels are reimplanted to the arch graft. Although we resected
all aortic pathologies in this patient, BAA patients are more likely than the general population to develop
aortic dissection B and descending aortic aneurysms [2]. Therefore, regular CT monitoring of the patient is
required.

Conclusions

Common trunk perfusion is an alternate perfusion site when it is not involved in dissection. It does not need
other skin incisions to establish CPB, which can contribute to a better outcome. BAA replacement with
resection of the common trunk and reconstruction of the innominate artery and LCCA using individual
grafts may contribute to alleviating hemodynamic stress on the arch vessels and descending aorta.
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Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Layton KF, Kallmes DF, Cloft HJ, Lindell EP, Cox VS: Bovine aortic arch variant in humans: clarification of a
common misnomer. AJNR Am ] Neuroradiol. 2006, 27:1541-2.

2. Brownstein AJ, Bin Mahmood SU, Saeyeldin A, et al.: Simple renal cysts and bovine aortic arch: markers for
aortic disease. Open Heart. 2019, 6:e000862. 10.1136/0penhrt-2018-000862

3. Dumfarth J, Peterss S, Kofler M, et al.: In DeBakey type I aortic dissection, bovine aortic arch is associated
with arch tears and stroke. Ann Thorac Surg. 2017, 104:2001-8. 10.1016/j.athoracsur.2017.05.026

4. Mylonas SN, Barkans A, Ante M, Wippermann J, Bockler D, Brunkwall JS: Prevalence of bovine aortic arch
variant in patients with aortic dissection and its implications in the outcome of patients with acute type B
aortic dissection. Eur ] Vasc Endovasc Surg. 2018, 55:385-91. 10.1016/j.ejvs.2017.12.005

5. Berger T, Kreibich M, Mueller F, et al.: Risk factors for stroke after total aortic arch replacement using the
frozen elephant trunk technique. Interact Cardiovasc Thorac Surg. 2022, 34:865-71. 10.1093/icvts/ivac013

6. Pham T, Martin C, Elefteriades ], Sun W: Biomechanical characterization of ascending aortic aneurysm with
concomitant bicuspid aortic valve and bovine aortic arch. Acta Biomater. 2013, 9:7927-36.
10.1016/j.actbio.2013.04.021

7. Nonga BN, Pasquet A, Noirhomme P, El-Khoury G: Successful bovine arch replacement for a type A acute
aortic dissection in a pregnant woman with severe haemodynamic compromise. Interact Cardiovasc Thorac
Surg. 2012, 15:309-10. 10.1093/icvts/ivs143

8. Shalhub S, Schéfer M, Hatsukami TS, et al.: Association of variant arch anatomy with type B aortic dissection

and hemodynamic mechanisms. ] Vasc Surg. 2018, 68:1640-8. 10.1016/j.jvs.2018.03.409

2023 Sasaki et al. Cureus 15(3): €36553. DOI 10.7759/cureus.36553

4 0of 4


https://www.ajnr.org/content/27/7/1541?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/openhrt-2018-000862?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/openhrt-2018-000862?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.athoracsur.2017.05.026?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.athoracsur.2017.05.026?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ejvs.2017.12.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ejvs.2017.12.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/icvts/ivac013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/icvts/ivac013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.actbio.2013.04.021?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.actbio.2013.04.021?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/icvts/ivs143?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/icvts/ivs143?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jvs.2018.03.409?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jvs.2018.03.409?utm_medium=email&utm_source=transaction

	Partial Arch Replacement Using Common Trunk Perfusion in Type A Acute Aortic Dissection
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Preoperative CT
	FIGURE 2: Intraoperative findings
	FIGURE 3: Postoperative CT

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


