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Prenatal evaluation of fetal aortic arch is not an easy task, especially during obstetrical screening; however, in 
tertiary centres, both high-quality ultrasound machines and experience of physicians/echocardiographers have 
achieved great progress in recent years in the evaluation of this particular part of the fetal heart. It is possible to 
distinguish between left and right fetal aortic arch, to describe fetal double arch, fetal interrupted aortic arch, 
coarctation of the aorta, and it is even possible to detect major aorto-pulmonary collateral arteries coming from 
the descending artery. In a referral centres for fetal cardiology, from time to time we also detect bovine aortic arch, 
but fetal literature on this topic is rare.
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Introduction
Prenatal evaluation of fetal aortic arch is not an easy task, 

especially during obstetrical screening; however, in tertiary 
centres, both high-quality ultrasound machines and the expe-
rience of physicians/echocardiographers had led to great prog-
ress in recent years in the evaluation of this particular part of 
the fetal heart. It is possible to distinguish between left and 
right fetal aortic arch [1-3], to describe fetal double arch [4], fe-
tal interrupted aortic arch [5], coarctation of the aorta [6], and 
it is even possible to detect major aorto-pulmonary collateral 
arteries coming from the descending artery [7]. In a referral 
centres for fetal cardiology, from time to time we also detect 
bovine aortic arch, but fetal literature on this topic is rare. 

Ultrasound/echo technique
Visualisation of the aortic arch is usually possible in fetal 

mediastinum in a 3-vessel view; however, its longitudinal scan 
should also be recorded but is not always easy to notice and 
prove, especially in the 3rd trimester of pregnancy. Therefore, 

fetal aortic arch in the 1st or 2nd trimester in a more flexible 
fetal position, in the case of good quality for recording, also 
deserves our attention. Our main goal is to confirm its continu-
ity, to exclude hypoplasia, right aortic arch, double aortic arch, 
coarctation of the aorta, and interruption aortic arch; however, 
with the current technology, aortic arch branches are also ready 
for our evaluation.

Ultrasound technique
Branching of the aortic arch can be detected in the sagittal 

plane, when both ascending and descending aorta are visible. 
Branching is first demonstrated with B-mode greyscale imag-
ing and then confirmed with colour or power Doppler imaging 
(Figure 1). Images are acquired during conventional scanning 
in the sagittal plane, at the level of the aortic arch, avoiding 
acoustic shadows from the spine and ribs. The preferable sag-
ittal planes are obtained while the fetus is in a dorsoposterior 
or dorsoanterior position. The images acquired should be per-
formed during fetal rest in the absence of fetal movements.
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It is worth adding that often the aortic arch and its branch-
es are easier to evaluate during fetal life, compared to early 
postnatal neonatal echocardiography, due to physiologically 
short neonatal neck. It usually takes 3-4 years until good su-
prasternal aortic arch visualization is possible again without 
causing discomfort for infants and toddlers. 

Types of aortic arch branches
From an anatomical point of view there are several types of 

aortic arch branches.
The most common aortic arch branching pattern found in 

humans has separate origins for the innominate, left common 
carotid, and left subclavian arteries (Figures 1A, 1B, 2).

The second most common pattern of human aortic arch 
branching has a common origin for the innominate and left com-
mon carotid arteries. This pattern has been referred to as a “bo-
vine arch” (Figure 3); however, it is not “pure” bovine aortic arch.

Another variant of aortic arch branching, the left com-
mon carotid artery, originates separately from the innominate 
artery. This pattern has also been erroneously referred to as 
a “bovine arch” (Figure 4).

So-called “true bovine aortic arch” – the aortic arch 
branching pattern found in cattle – has a single brachiocephalic 
trunk originating from the aortic arch and eventually splits into 
the bilateral subclavian arteries and a bicarotid trunk.

Bovine aortic arch 
Bovine aortic arch in the majority of ultrasound prenatal 

studies is defined as the second most common variant of aor-
tic arch branching, in which only 2 branches originate directly 
from the aorta (Figure 5). The prevalence of this condition has 
been reported in different studies to be around 4.8% in human 
fetuses and 11-27% in the adult population [8] or the common 
origin of the brachiocephalic trunk and left common carotid 

Figure 1. Branching of the aortic arch detected in the sagittal plane, when both ascending and descending aorta were visible. Branching demonstrated 
with B-mode greyscale imaging and confirmed with power Doppler imaging (A) or colour Doppler imaging (B). Images acquired during fetal rest in the 
absence of fetal movement
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Figure 2. The most common aortic arch branching pattern: separate origins for the innominate, left common carotid, and left subclavian arteries
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artery (“bovine arch”/type II aortic arch), with an incidence 
of 7.2-21.1% [9].

In study research from Israel a bovine aortic arch was 
found in 20/413 fetuses between 15 and 40 weeks of gesta-
tion (4.8%, 95 CI: 3.1-7.3%), of whom 14/310 (4.5%) had no 
fetal anomalies and 6/77 (7.8%) exhibited minor changes  
(p = 0.241). 

In another study by Chaoui et al. in addition to observ-
ing anatomic structures in 6 fetuses with bovine aortic arch 
(among 39 fetuses) they studied haemodynamic evaluation 
and found statistically significant differences between the bo-
vine arch and normal aortic arch. They concluded that there is 
a possible relationship with the incidence of some pathologies 
in adult life, and prenatal knowledge of anatomic variants of 
the aortic arch can bring benefits to the individual’s health for 
future possible cardiovascular investigations [9]. 

Although few publications deal with fetal bovine aortic 
arch, it is well known in radiology. There is also lots of sci-
entific discussion about the term per se. The human “bovine” 
variant may be present in dogs, cats, and most rabbit species 
(2 major branches from the aortic arch, the first being an in-
nominate or brachiocephalic artery giving origin sequentially 
to the left common carotid and right common carotid arteries, 

and the second being a left subclavian artery). But it is not seen 
in cattle. So, according to the human arch variant described 
above, using a term like “canine”, “feline”, or “lapine” aortic arch 
would be more appropriate [10-13].

Clinical presentation
Bovine arch in the fetus is not typical and may cause pa-

rental anxiety, and in current perinatal medicine there might 
be a question from the primary care obstetrician: does it need 
genetic work-up? This common variant is asymptomatic most 
of the time. In rare cases of head and neck surgery during post-
natal life, e.g. tracheostomy, it can be a risk factor for injury 
and cause complications. In combination with an aberrant right 
subclavian artery (ARSA) it can cause a dysphagia lusoria. The 
bovine arch pattern has been described in the paediatric litera-
ture as associated with coarctation of the aorta, and higher rates 
of prevalence have been reported in paediatric populations with 
congenital disease (17.6% among patients with aortic coarcta-
tion compared to 15.2% in the entire population studied).

In adults the prevalence of a bovine aortic arch configura-
tion is higher in patients treated for thoracic aortic aneurysms 
and type B dissection, and in a group with aortic isthmic trau-
ma [14]. The bovine aortic arch was significantly more com-

A B

C



Shehla Guiljeva, Maria Respondek-Liberska� Fetal bovine aortic arch – review

77Prenatal Cardiology

Right vertebral a.

Right vertebral a.

Right subclavian a.
Right subclavian a.

Innominate a.

Brachiocephalic trunk

Right carotid a. Right carotid a.Left carotid a. Left carotid a.

Left vertebral a.
Left vertebral a.

Left subclavian a.
Left subclavian a.

Figure 4. Variant of aortic arch branching: the left common carotid artery 
originates separately from the innominate artery. This pattern has also been 
erroneously referred to as a “bovine arch”

Figure 5. True bovine aortic arch. The aortic arch branching pattern in cattle: 
a single brachiocephalic trunk originating from the aortic arch and eventu-
ally splitting into the bilateral subclavian arteries and a bicarotid trunk

Figure 3. The second most common pattern of human aortic arch branching: a common origin for the innominate and left common carotid arteries. This 
pattern has erroneously been referred to as a “bovine arch”
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mon among embolic stroke patients, probably due to altered 
haemodynamic properties within the bovine arch [15].

Coming back to prenatal life, based on literature search 
and our own experience, in the case of the good quality  
visualisation of the aortic arch in longitudinal scan and an 
attempt to evaluate its branches, we propose a special step-

by-step diagnostic process as part of the echocardiographic 
report (Figure 6). 

Conclusions 
The presence of “bovine aortic arch” in the fetus may have 

some haemodynamic differences. And maybe there is a possi-
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ble relationship with the incidence of some pathologies in adult 
life. Therefore, prenatal knowledge of anatomic variants of the 
aortic arch can bring benefits to the individual’s prophylactic 
health for future possible cardiovascular investigations.
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Figure 6. Steps in the diagnostic process
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