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A CASE OF ATYPICAL ORIGIN OF SUPERIOR LARYNGEAL
ARTERY: ANATOMICAL AND CLINICAL RELEVANCE
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Abstract. The superior laryngeal artery (SLA) is considered a typical branch of the superior
thyroid artery and serves as a primary source of blood supply of the larynx. The present
case describes an atypical origin of the left SLA from the external carotid artery — a rarely
observed anatomical variant. The review of literature reveals multiple documented varia-
tions in SLA origin with important clinical relevance for surgical procedures, such as thy-
roidectomy, laryngectomy, and targeted intra-arterial chemotherapy for laryngeal cancer.
The detailed knowledge of SLA variations reduces the risk of surgical and postoperative

complications in the neck region.
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INTRODUCTION

main sources of blood supply of the larynx. Itis

described as a branch of the superior thyroid
artery (STA) — the first anterior division of external
carotid artery (ECA). SLA passes beneath the thy-
rohyoid muscle and penetrates through the thyrohy-
oid membrane to supply the mucosa and muscles
in the area of laryngeal vestibule and ventricle [1].
Topographically, SLA is accompanied by the superior
laryngeal nerve providing sensory innervation of the
upper larynx, as well as motor innervation of the cri-
cothyroid muscle [2]. The incidence of SLA with origin
from STA ranges between 68% [2] and 94% [3]. The
knowledge of variations in the origin of SLA, when
present, may minimize the surgical complications in
cases of partial laryngectomy, thyroidectomy, laryn-
geal transplantation and reconstructive procedures
in the neck [4, 5]. Moreover, the accurate identifica-
tion of the origin of SLA is essential for interventional

The superior laryngeal artery (SLA) is one of the

radiologists in the context of selective intra-arterial
chemotherapy for laryngeal cancer [6].

The current case report represents a rare variation of
SLA with origin from ECA and suggests its possible
clinical significance.

CASE REPORT

During a routine anatomical dissection of the cadaver
of a 79-year-old woman at the Department of Anat-
omy, Histology and Embryology, Medical University
— Sofia, approved by the Medico-Legal Office and Lo-
cal Ethics Committee, variation in the origin of the left
SLA was found. The dissection of the anterior neck
region was conducted according to standard proto-
col. After reaching the left ECA, its branches were
thoroughly cleaned of the surrounding soft tissues. It
was established that the left SLA originated as a di-
rect branch of ECA. The origin of SLA was observed
approximately 1.9 cm superior to the carotid bifurca-
tion. Moreover, the SLA had an initial horizontal then
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descending course and was measured to be 2.6 cm
in length. It was accompanied by the left superior la-
ryngeal nerve, and both structures entered the larynx
through the thyrohyoid membrane. There was no evi-
dence for other anomalies or previous surgical proce-
dures in the region of the neck. The atypical origin of
the SLA is shown in Figure 1.
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Fig. 1. Photograph of the superior laryngeal artery (SLA)
with origin from the external carotid artery (ECA). STA - su-
perior thyroid artery; TG — thyroid gland; white arrowheads
— superior laryngeal artery; white asterisk — superior laryn-
geal nerve; white arrow — thyrohyoid membrane

DISCUSSION

The review of the literature indicates numerous varia-
tions of the origin of SLA. Vazquez et al. [7] have
suggested four main variations of origin SLA — type
| — SLA with origin from STA; type Il — SLA arising
from ECA,; type Ill — SLA with origin from common
carotid artery (CCA); type IV — SLA with origin from
carotid bifurcation. Another more detailed classifica-
tion for the origin of SLA includes five main variants:
type |, from ECA; type II, from carotid tree; type lll,

from a common trunk; type IV, doubled SLA; type V,
absent [8].In the present case the described origin
of SLA from ECA ranges between 4% [9] and 32%
[2]. Devadas et al. [10] have described SLA arising
from ECA in 5% of the cases, which contrasts with
the study of Rusu et al. [2]. There are relatively rarely
reported variants of SLA, such as higher origin from
lingual artery 1.7% to 5.4% of cases [10]; facial artery
[11]. The atypical lower origins of SLA include origins
from carotid bifurcation in 4% of the cases [7] or CCA
in 1% [12] to 5% [7]; SLA arising from the ascend-
ing pharyngeal artery 1.7% [10]. The diversity of SLA
variations also includes rare cases of SLA with origin
from linguofacial trunk, as well as from a common
trunk with origin from ECA, further bifurcating into SLA
and inferior thyroid artery [13, 14]. Muramilanju et al.
2012 [15] described multiple variations including SLA
with origin from ECA and STA with origin from the
CCA. Motwani and Jhajhria, 2015 [16] demonstrated
the presence of unusual common trunk arising from
the anterior aspect of ECA superiorly to the carotid
bifurcation. The common trunk further branched into
SLA, STA, cricothyroid artery, infrahyoid and sterno-
cleidomastoid arteries.

Knowledge of SLA variants is important in the field of la-
ryngeal surgery and reconstructive techniques in ante-
rior neck region. SLA is considered as a main source of
blood supply of aryepiglottic fold, the anterior laryngeal
wall and arytenoid region [1]. Anthony et al. [4] suggest-
ed the hypothesis that single STA is quite enough to
provide sufficient revascularization of the entire larynx.
However, if the SLA has a variant origin differing from
STA, it may result in graft failure or necrosis.

The ligature of the ECA is a frequently used maneu-
ver in cases of severe epistaxis or trauma [17, 18].
Usually, the ligation is performed inferiorly to the ori-
gin of the STA [19]. If the SLA originates separately
from the ECA, inferiorly to the STA, standard ligation
techniques might fail to control hemorrhage. More-
over, the presence of variant SLA can be confusing
during the recognition of the branches of ECA. Super-
selective intra-arterial chemotherapy is an effective
treatment for advanced laryngeal and hypopharyn-
geal cancer, allowing for high local drug concentra-
tions administrated via microcatheter positioned into
the STA [20]. The procedure can be compromised
in case of variations of SLA, thus affecting the de-
livery of chemotherapeutic drugs to the target zone.
For this reason, angiography is used for identification
of the branching pattern of the blood vessels to the
larynx [21]. The thyroidectomy or selective emboliza-
tion of thyroid blood vessels may be associated with
higher risk for vulnerability of aberrant SLA causing
excessive hemorrhage and complications [22, 23].
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CONCLUSION

The variations of the origin of SLA have important
clinical significance in neck surgery. The preopera-
tive angiographic mapping of the laryngeal vessels
minimizes the potential injury of the larynx and post-
operative complications.
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