RaDp1oLOGY CASE REPORTS 17 (2022) 50-53

Available online at www.sciencedirect.com

journal homepage: www.elsevier.com/locate/radcr

ScienceDirect

RADIOLOGY

CASE
REPORTS

Case report

A rare case of positional changes of carotid artery
depicted within a single MR study and a wandering
carotid artery depicted on a serial MR studies ™

Akira Baba, MD, PhD%"* Ryo Kurokawa, MD, PhD®, Reina Kayama, MD, PhD¢,
Yukiko Tsuneoka, MD? Mariko Kurokawa, MD?", Yoshiaki Ota, MDP®, Taiki Suzuki, DDS,
PhD¢, Hideomi Yamauchi, MD, PhD’, Satoshi Matsushima, MD, PhD¢, Hiroya Ojiri, MD,

PhD*

@ Department of Radiology, The Jikei University School of Medicine, 3-25-8, Nishi-Shimbashi, Minato-ku, Tokyo,

1058461, Japan

b Division of Neuroradiology, Department of Radiology, University of Michigan, 1500 E. Medical Center Dr., Ann

Arbor, MI, 48109, USA

€Oral Cancer Center, Tokyo Dental College, 5-11-13 Sugano, Ichikawa-shi, Chiba, 272-8513, Japan

ARTICLE INTFO

ABSTRACT

Article history:

Received 17 September 2021
Revised 23 September 2021
Accepted 28 September 2021

Keywords:

Retropharyngeal carotid artery
Retropharyngeal space
Wandering carotid artery

MRI

The retropharyngeal carotid artery (RCA) is a relatively rare anatomical malposition, and
positional changes in the RCA is also extremely rare. In addition, there are some reports
of "wandering carotid artery” which means that the carotid artery reciprocate positional
changes (wandering) between its normal position and retropharyngeal regions, during
follow-up evaluations. A male patient in his 50s with a chief complaint of globus pharyn-
geus. A pulsatile swelling of the posterior pharyngeal wall of the right side was found on
clinical examination. In this case, the right carotid artery showed the clinical course of a
wandering carotid artery, which reciprocated between its normal position and the retropha-
ryngeal space during three serial MR investigations. Interestingly, both the most recent MR
study and the MR study performed 4 years ago showed that the carotid artery at the level
of the hyoid bone moved laterally (positional normalization) during the single MR investi-
gation. This is a first case which showed a rare clinical course of a wandering carotid artery
on serial follow-up MR studies and positional changes of carotid artery within a single MR
study. It is important for clinicians to be aware of these phenomena, in order to avoid fatal
and unexpected complications during clinical procedures.
© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Introduction

The retropharyngeal carotid artery (RCA) is a relatively rare
anatomical malposition, and positional changes in the RCA is
also extremely rare [1,2]. These anatomical variations could
cause fatal complications during biopsies and surgeries of the
head and neck region, including the pharynx, and should be
known by all clinicians. Several case studies reported that the
position of the carotid artery changed from its normal posi-
tion to the retropharyngeal space (RPS) or vice versa [1,2,3].
In addition, there are some reports of "wandering carotid
artery" which means that the carotid artery reciprocate posi-
tional changes (wandering) between its normal position and
retropharyngeal regions, during follow-up evaluations [4,5].
This is a first case which showed a rare clinical course of a
wandering carotid artery on serial follow-up MR studies and
positional changes of carotid artery within a single MR study.

taken 4 years after the first MR investigation, depicted right
RCA at suprahyoid bone and at hyoid bone level on TOF-MRA
at the beginning of the scan. However, the T2-weighted image
obtained 6 minutes later and the MR-DSA image obtained 20
minutes later showed that the common carotid artery at the
level of hyoid bone had moved laterally (normalized), with-
out any displacement of the internal carotid artery at the
suprahyoid bone level (Fig. 1). Retrospective evaluation of MR
study taken 2 years ago revealed that the carotid artery at both
suprahyoid bone and hyoid bone level was displaced medially
(RCA) without any positional changes during the investigation
(Fig. 2). Retrospective evaluation of MR study taken 4 years ago
revealed that the carotid artery at the level of suprahyoid bone
and the hyoid bone had displaced medially (RCA) on the T2-
weighted axial image obtained at the beginning of the scan,
which had moved laterally at the level of the hyoid bone as
shown on the TOF-MRA, which was obtained 10 minutes later

(Fig. 3).

Case presentation

A male patient in his 50s who presented himself with a
chief complaint of globus pharyngeus, 4 years ago. A pulsatile
swelling on the right posterior pharyngeal wall was found on
clinical examination. The patient underwent MRI which de-
picted RCA. His past medical history was unremarkable. The
patient then underwent 2 follow-up MR studies, with inter-
vals of 2 years. The most recent follow-up MR study, that was

Discussion

In this case, the right carotid artery showed the clinical course
of a wandering carotid artery, which reciprocated between its
normal position and the retropharyngeal space during three
serial MR investigations. Interestingly, both the most recent
MR study and the MR study performed 4 years ago showed
that the carotid artery at the level of the hyoid bone moved
laterally (positional normalization) during the single MR in-

Fig. 1 - Most recent MR study (4 y after the first MR study). Original 3D TOF MRA images at the level of suprahyoid bone (A),
at the level of hyoid bone (B), and 3D TOF MRA MIP images (C), which were taken at the beginning of MR study, showed that
the right internal carotid artery (arrow) and the right common carotid artery (arrowhead) were displaced medially.
T2-weighted axial image at the level of the suprahyoid bone taken 6 minutes after the first sequence, showed that the right
internal carotid artery (arrow) remained unchanged, whereas T2-weighted axial image at the level of the hyoid bone (E)
showed that the right common carotid artery (arrowhead) had moved laterally to its normal position. In the MR-DSA MIP
image (F) taken 20 min after the first sequence, the right internal carotid artery (arrow) is located medially and the right
common carotid artery (arrowhead) is located laterally, which coincide with the findings of T2-weighted images (D, E).
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Fig. 2 - MR study taken 2 y ago. 3D TOF MRA MIP image

showed that the right internal carotid artery (arrow) and
right common carotid artery (arrowhead) were displaced
medially. The position was the same in all sequences.

vestigation. There has not been a previous report of carotid
migration during a single MR investigation.

RCA was first reported as an anatomical variant in 1925 [6].
This anatomical variant is seen as medialization of unilateral
or bilateral carotid arteries to the RPS, with a prevalence of

2.6~15.5% [3,7]. Congenital factors, age-related changes, arte-
riosclerosis, hypertension, and being female have been con-
sidered as probable causes [3,8]. This variant is clinically im-
portant because of the risk of bleeding and injury during surgi-
cal operations such as palatine tonsillectomy, adenoidectomy,
peritonsillar abscess drainage, transoral tumor resection, and
glossopharyngeal nerve block in the transoral approach [6,9].
Especially in this case, a positional change of the carotid artery
was observed within a single MR study. During MRI, patients
are in the supine position for relatively long periods of time (at
least 15 minutes). Therefore, when performing surgical proce-
dures thatrequire relatively long time in the supine position of
the patients, the potential complications caused by this phe-
nomenon should be carefully noted.

There have been 8 cases of carotid artery position changes
reported so far [1-5]. The incidence of positional changes
of carotid artery in RCA is estimated to be 6.3% [3]. Some
causes of this positional changes are speculated to include
atherosclerosis, gender (female), hypertension, advanced age,
vascular tortuosity [5], inadequacy of the carotid sheath fascia
[1,4,5], respiratory movement [1], swallowing [2], neck exten-
sion during scanning [5], decreased carotid artery tension and
increased body mass index [5]. However, there is not enough
evidence for any of these factors, and the detailed pathogen-
esis is remains unknown.

Wandering carotid artery is a rare condition in which recip-
rocal positional changes of carotid artery is observed on serial
contrast-enhanced CT examinations, with only three previous
cases including this case [4,5]. In our case, the right common
carotid artery moved between medial and lateral (normal)
position on three MR studies, and was considered as a

Fig. 3 - MR study taken 4 y ago. The right internal carotid artery (arrow) and the right common carotid artery (arrowhead)
were displaced medially in the T2-weighted axial images at the level of the suprahyoid bone (A) and the level of the hyoid
bone (B) that were obtained at the beginning of the MR study. Original 3D TOF MRA image at the level of the suprahyoid
bone (C) obtained 10 min after the first sequence showed that the right internal carotid artery (arrow) remained unchanged
with its medial position, whereas the original 3D TOF MRA image at the level of the hyoid bone (D) and 3D TOF MRA MIP
images (E) showed that the common carotid artery (arrowhead) had shifted laterally and returned to its normal position.
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wandering carotid artery. The detailed cause of this condition
has not been clarified. Previous reported cases were confirmed
by serial CT scans, but this case was confirmed by MR studies,
suggesting that it is not affected by the imaging modality.

In this case, the carotid artery moved its position from
RPS to the lateral (normal) position within a single MR study.
However, this case was a male patient, with unremarkable
medical history and a normal body mass index, and his neck
was fixed in a normal supine position during the MR scan,
which is inconsistent with the previously mentioned con-
founding factors. There is a possibility that this phenomenon
is caused by the gravitational force of larynx pushing the
carotid artery laterally, when maintaining supine position
of the neck. Nonetheless, the definitive cause of this phe-
nomenon remains unconfirmed. In the eight cases reported
so far, positional change was confirmed at the level from the
hyoid bone to the suprahyoid bone [1-5], which is consistent
with our case. It has been previously suggested that the posi-
tion of the hyoid bone may be related to changes in the po-
sition of the carotid artery [1]. These phenomena might be
related to changes in the position of the hyoid bone and the
carotid artery, which are moved by the contraction of the phar-
ynx when swallowing saliva. The anatomical features of the
common carotid artery below the hyoid bone and the inter-
nal carotid artery above the hyoid bone, as well as the in-
consistency of the strength of the connective tissue around
the internal carotid artery may also contribute to this phe-
nomenon. Nevertheless, there have been no previous report
of positional changes of carotid artery within a same imag-
ing examination, therefore this case represents an extremely
valuable finding that allows visualization of a relatively swift
positional changes of carotid artery by a MR study. In order to
clarify the cause of this condition, it is necessary to accumu-
late more cases in the future.

Conclusion

We described a first case of a carotid artery that moved later-
ally (positional normalization) at the level of the hyoid bone
during a single MR study. The present case also showed a
very rare course of wandering carotid artery. Since there is

not enough evidence to explain the cause of this positional
change, further accumulation of cases is required. It is impor-
tant for clinicians to be aware of these phenomena in order
to avoid fatal and unexpected complications during surgical
procedures.

Patient consent

Patient consent was obtained from the patient.

REFERENCES

[1] Gupta A, Shah AD, Zhang Z, Phillips CD, Young R]J. Variability
in the position of the retropharyngeal internal carotid artery.
Laryngoscope 2013;123:401-3.
Chitose S, Haraguchi M, Nagata S, Katayama R, Sato K,
Fukahori M, et al. Analysis of passive motion of para- and
retropharyngeal structures during swallowing using dynamic
magnetic resonance imaging. Dysphagia 2014;29:387-95.
Lukins DE, Pilati S, Escott EJ. The moving carotid artery: a
retrospective review of the retropharyngeal carotid artery and
the incidence of positional changes on serial studies. AJNR
Am ] Neuroradiol 2016;37:336-41.
Baba A, Yamauchi H, Ogino N, Okuyama Y, Yamazoe S,
Munetomo Y, et al. Wandering carotid arteries: Reciprocating
change between normal and retropharyngeal positions on
serial CT studies. Radiol Case Reports 2017;12:752-5.
Gerasymchuck M, Anwarulislam S, Nayate AP. Infrahyoid
wandering carotid arteries. Radiol case reports. Radiol Case
Reports 2020;15:400-4.
[6] Kelly AB. Tortuosity of the Internal Carotid in Relation to the
Pharynx. ] Laryngol Otol 1925;40:15-23.
[7] Koreckij J, Alvi H, Gibly R, Pang E, Hsu WK. Incidence and risk
factors of the retropharyngeal carotid artery on cervical
magnetic resonance imaging. Spine (Phila Pa 1976)
2013;38:109-12.
Marcucci C, Thomas P, Sewell DA. Retropharyngeal carotid
artery: an important anatomic variation for the
anesthesiologist. Anesthesiology 2009;111:454-5.
Hong JT, Kim TH, Kim IS, Yang SH, Sung JH, Son BC, et al. The
effect of patient age on the internal carotid artery location
around the atlas: Clinical article. ] Neurosurg Spine
2010;12:613-18.

2

3

4

[5

[8

[9


http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0001
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0001
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0001
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0001
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0001
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0001
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0002
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0002
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0002
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0002
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0002
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0002
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0002
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0002
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0003
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0003
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0003
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0003
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0004
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0004
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0004
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0004
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0004
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0004
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0004
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0004
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0005
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0005
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0005
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0005
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0007
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0007
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0007
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0007
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0007
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0007
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0008
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0008
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0008
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0008
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0009
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0009
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0009
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0009
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0009
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0009
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0009
http://refhub.elsevier.com/S1930-0433(21)00711-1/sbref0009

	A rare case of positional changes of carotid artery depicted within a single MR study and a wandering carotid artery depicted on a serial MR studies
	 Introduction
	 Case presentation
	 Discussion
	 Conclusion
	 Patient consent
	 References


