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 Variations  in the  Origin  of the  Superior Laryngeal Artery
and their Clinical Significance: A  Case  Report  with a

Proposal for a  New Classification
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Reporte de un Caso  con  una   Nueva   Propuesta de  Clasificación
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SUMMARY:  The superior laryngeal artery is the primary vessel providing the blood supply to the larynx. Commonly, it is derived
from the superior thyroid artery. Different variations in the origin have been described in the current literature; knowledge of such variations
is crucial for various surgical interventions of the larynx and surgical procedures in the lateral region of the neck regarding the carotid
triangle. It should be noted that radiological studies, such as selective angiography of the thyroid gland, can also be misleading in cases of
variations. Herein, we describe a case of bilateral superior laryngeal artery originating directly from the external carotid artery of the neck.
The arteries at first have a transverse course and then pierce through the thyrohyoid membrane alongside internal laryngeal nerves. Moreover,
we also review the known variations in the origin of the superior laryngeal artery and propose a new classification of all known variations.

KEY WORDS Anatomical variants; Classification; Clinical significance; Superior laryngeal artery.

INTRODUCTION

The superior laryngeal artery (SLA) is one of the main
vessels supplying the larynx with arterial blood. Generally,
the origin of the SLA is described as a derivative from the
superior thyroid artery (STA), which is a branch of the external
carotid artery (Standring, 2016). Commonly, the SLA is
reported to pass downwards toward the larynx, accompanied
by the internal ramus of the superior laryngeal nerve. The
SLA penetrates the thyroid membrane and enters the larynx,
where it divides into several branches, which provide the blood
supply for the mucosa, glands, and laryngeal muscles. The
blood supply area of the SLA is described from the top of the
epiglottis to the inferior part of the thyroarytenoid muscle
(Standring, 2016). Even though the most common origin of
the SLA is from the STA, as described in many studies
(Adachi, 1928; Andrea, 1975; Bergman et al., 2021; Devadas
et al., 2016; Livini, 1903; Macalister, 1868; Nayak et al., 2011;
Quain, 1844; Rusu et al., 2007; Schwalbe & Pfitzner, 1891;

Terracol & Guerrier, 1951; Vázquez et al., 2009), the
percentage of cases where the SLA originates from the STA
ranges between 68 % (Rusu et al., 2007) and 94 % (Andrea,
1975). However, there are quite a few different variations in
the origin of the SLA, which, despite their rare occurrence,
have definite clinical significance in a wide range of surgical
interventions of the larynx, such as laryngeal reconstruction,
partial laryngectomy, and laryngeal transplantation (Anthony
et al., 1996; Cernea et al., 1992; Hurtado-Lopez et al., 2005).
Moreover, surgeons generally use the STA as a landmark
during surgical interventions of the carotid triangle (Cernea
et al., 1992). Cases of aberrant SLA originating directly from
the external carotid artery (ECA) or even from the common
carotid artery (CCA) could cause confusion and incorrect
identification of ECA branches, which might have detrimental
consequences (Cernea et al., 1992; Anthony et al., 1996; Hur-
tado-Lopez et al., 2005).
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As shown, the variations in the origin of the SLA are
of utmost clinical significance. Therefore, this article aims to
provide the most complete and relevant current information
about the known variations of the SLA and to propose a new
classification, as well as to feature one relatively rare bilateral
case of SLA originating from the ECA.

CASE REPORT

The 73-year-old male cadaver had undergone a stan-
dard dissection administered in the dissection hall of the
Department of Anatomy, Histology, and Embryology to the
Medical University of Sofia for educational purposes of
medical students, approved by the Medico-Legal Office and
Local Ethics Committee. During the standard dissection of
the cadaver's neck, bilateral variation in the origin of the
SLA was found. After the aberrant arteries were thoroughly
cleaned of the surrounding tissue, it was established that
bilaterally, the SLA originated from the ECA. On the right
side, the origin point of the SLA was approximately 1.4 cm
superior to the carotid bifurcation. Furthermore, it was
determined that the right SLA has an initial transverse then
ascending course, passing superior to the right STA. On the
left side, the SLA has a point of origin approximately 0.6
cm superior to the carotid bifurcation. Moreover, the left
SLA has a transverse course, passing superior to the left STA.
Measurement of the variant arteries was taken with a stan-
dard ruler. The length of the right SLA, from the point of its
origin to the point of its entrance into the larynx, was
measured to be 2.4 cm, and the length of the left SLA was
measured to be 2.2 cm. It should be noted that the left STA
was cut during the dissection procedure. Furthermore, it was
observed that the internal ramus of the superior laryngeal

nerve bilaterally passes superiorly alongside the aberrant
artery. Both structures penetrate the thyrohyoid membrane
and enter the larynx. Medical records of the cadaver show
no history of surgical interventions, of any kind, in the region
of the neck, nor were any scars observed prior to the
dissection. The described variations are shown on Figure 1.

DISCUSSION

The SLA is not only an essential artery from an
anatomical point of view because it is the main artery providing
the blood supply to the larynx (Standring, 2016), but it is also
a vital artery from a clinical point of view because of its high
clinical significance. Therefore, detailed knowledge of the
variations in the origin of the SLA is paramount for all medical
professionals working in the anterior and lateral regions of
the neck. First, a brief comparison of the results submitted by
different studies (Quain, 1844; Macalister, 1868; Schwalbe &
Pfitzner, 1891; Livini, 1903; Adachi, 1928; Terracol &
Guerrier, 1951; Andrea, 1975; Rusu et al., 2007; Vázquez et
al., 2009; Nayak et al., 2011; Devadas et al., 2016; Bergman
et al., 2021) was performed throughout the years.

The most common origin of the SLA is from the STA,
which is present in 68 % (Adachi, 1928) to 94 % (Rusu et al.).
Second, SLA is being described to originate from the ECA,
with an incidence rate of 4 % (Adachi, 1928) to 32 % (Rusu et
al., 2007). A rare variation of the SLA originating from the
lingual artery (LA) has been described in 1.7 % (Devadas et
al., 2016) to 5.4 % of cases. Another uncommon variation of
SLA originating from a linguo-facial trunk was described with
a probability rate of 2.7 %. SLA originating from the CCA
has been described with an incidence rate of 1 % (Quain, 1844;

Fig. 1. Picture of the superior laryngeal artery (SLA) originating from the external carotid artery (ECA). A-right side, B-left side. CCA
- common carotid artery; ICA – internal carotid artery; IJV – internal jugular vein; white arrows – internal laryngeal nerve (ILN); black
arrows – SLA; STA – superior thyroid artery.
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Schwalbe & Pfitzner, 1891) to 5 % (Terracol & Guerrier, 1951;
Vázquez et al., 2009). The SLA can also originate from carotid
bifurcation, and this deviation has a probability of 4 % (Vázquez
et al., 2009). A more unusual variation of the origin of the SLA is
from the ascending pharyngeal artery (APA) (Lasjaunias & Moret,
1976; Devadas et al., 2016), with an incidence rate of 1.7 %
(Devadas et al., 2016). Cases of SLA originating from the facial
artery (FA) have also been described (Bergman et al., 2021);
however, the exact percentage of this uncommon variation has not
been specified. Another variation is the SLA originating in a
common trunk with the LA, with an incidence rate of 1.5 %, which
has been described by Livini (1903). Seldom the SLA can be found
originating from a common trunk with the hyoidean branch from
the ECA – only one such case has been described by Macalister
(1868). A singular case of doubled SLA was reported. Finally, SLA
was described as absent in 4 % of cases (Vázquez et al., 2009).

All of the described variations in the origin of the SLA and
their probability rates are summarized in Table I.

To be utmost thorough with the data representation of our
review of the literature, we made a comparison between all the
previously conducted studies on this matter that we could find in
the literature. All of the cited studies have been conducted on
formalin-fixated cadavers. In Table II, we summarize the total
sample size of heminecks used throughout the studies and the male
to female ratio (where the data were provided). Furthermore, we
made a comparison of the most common variations in the origin of
the SLA and gave the left to right ratio of the described variations
(where the data were provided). It should be noted that variations
described by singular authors are excluded from the comparison
table for obvious reasons. In addition, we performed a meta-analysis
of the data. Incidence rates of the variations were calculated by
dividing the number of variant cases by the number of total cases.

Clinical significance of the variations in the origin of the SLA

Variants of the SLA, as mentioned above, are not
uncommon. Therefore, knowledge of these variations can be crucial
in surgical settings and stress the need for extensive yet practical
classification. There are a series of complications due to
unrecognized variations in SLA during procedures such as
laryngeal reconstruction, partial laryngectomy, and laryngeal
transplantation (Cernea et al., 1992;Anthony et al., 1996; Hurta-
do-Lopez et al., 2005). As Anthony et al. (1996) noted, the
reattaching of a single superior thyroid artery can revascularize
the entire larynx. In cases of variants of the SLA, its preservation
is crucial for retaining the functions of the aryepiglottic fold and
epiglottis and the laryngopharynx in the arytenoid region. The
typically meandering intralaryngeal branches of the SLA supply
the following: the aryepiglottic fold – superior posterior branch,
anterior laryngeal wall- anterior branch, medial wall- medial
branch, posterior medial branch – arytenoid region, anteroinferior  
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and posteroinferior branches supply the corresponding areas (Iimura et al.,
2004). There are specific considerations that should be taken in the partial
reconstruction/partial laryngectomy process to regain mobility and preser-
ve phonation and swallowing, which would be rendered obsolete if the
branching pattern is overlooked and the artery is damaged early in the
procedure (Oki, 1958). Proper artery identification is helpful in superselective
intra-arterial administration of chemotherapy for laryngeal and pharyngeal
cancer. Although the administration is usually through the STA, it should be
directly catheterized if the SLA arises from the ECA (Terayama et al., 2006).
It is important to note that the clinical significance does not only apply to
procedures on the larynx per se and various operative techniques in which
the arterial vessels are used as landmarks, such as ligation of the ECA. As
ligation is usually performed inferior to the origin of the STA, SLA branching
directly from the ECA as a first artery could cause difficulties in obtaining
the best results (Hollinshead, 1968). It should be noted that the STA is used
as a landmark for the superior laryngeal nerve and the ECA itself. Therefore,
variations of the ECA with SLA branching as a separate artery before STA
can be a cause for the misidentification of STA (Cernea et al., 1992; Hurta-
do-Lopez et al., 2005). Procedures targeting thyroid tissues, such as selective
embolization of the thyroid arteries (SETA), must be performed with caution
to avoid affecting the SLA, as the dominant arterial supply of the larynx
(Tazbir et al., 2005). Aberrant SLA can cause vascular damage and
subsequent bleeding in a plethora of surgical procedures, including superior
laryngeal nerve blocks, radical neck dissection, and bloodless surgery. It is
important to mention that although the surgical implications are more often
discussed, radiological studies can also be misleading in cases of variant
SLA. Studies focused on the branching pattern of the STA classify the latter
into 3 to 6 patterns (Gupta et al., 2014; Hu et al., 2006; Ozgur et al., 2009).
Variants that are usually discussed are the origin of the SLA from the ECA.
However, it should be noted that in angiographic studies in cases of variations
of the SLA, not only the pattern of the STA can be difficult to define but also
interventional procedures can be complicated.

Classification of SLA’s variations. Our literature review showed a plethora
of different studies and sources providing in-depth information about different
variations in the origin of the SLA. However, although none of the above
mentioned studies provides thorough information for all of the known
variations in the origin of the SLA, the main point of this article is to provide
the utmost comprehensive information regarding all known variations in
the origin of the SLA to date and to propose a new classification that is
anatomically thorough and clinically relevant. With that being said, during
our literature review, we stumbled upon one classification proposed by
Vasquez et al., which divides the variations in the origin of the SLA into
four different categories: "Type I: the SLA arising from the STA; Type II:
the SLA arising from the ECA; Type III: the SLA arising from CCA; Type
IV: the SLA arising from the carotid bifurcation" (Vázquez et al., 2009). In
their study, they also reported 5 cases of the SLA being absent (4 %), but
they did not specify which, if any other artery overtook the function of the
SLA to provide adequate blood supply to the larynx, nor did they include
this type in their classification. Even though both of the reviewed above
classifications do indeed cover the most common deviations in the origin of
the SLA, they both fail to cover the vast majority of the rarer variations.
Moreover, there is a significant discrepancy between Types II to IV proposedTa
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by the two authors (Vázquez et al., 2009). Therefore, we
suggest a new, thorough classification including all the known
variations in the origin of the SLA. To create a simple and
easy-to-understand yet thorough anatomical classification, we
divided all of the reviewed above variations in the origin of
the SLA into five categories: I to III are regarding the deviations
in the origin point of the SLA. Category III addresses variations
of the SLA arising from a common trunk with other arteries.
Furthermore, as category IV, we marked the duplicated SLA,
and finally as category V – the absence of the SLA.

Anatomical classification

Type I. Variations in the SLA arising from branches of the
ECA:
1. The SLA arising from the STA.
2. The SLA arising from the LA.
3. The SLA arising from the APA.
4. The SLA arising from the FA.

Type II. Variations of the SLA arising from the carotid tree:
1. The SLA arising from the ECA.
2. The SLA arising from the CCA.
3. The SLA arising from the carotid bifurcation.

Type III. Variations of the SLA arising from a common trunk:
1. The SLA arising from a common trunk with the LA.
2. The SLA arises from a common trunk with the Hyoidean
branch originating from the ECA.

3. The SLA arising from a linguo-facial trunk.

Type IV. Doubled SLA

Type V. Absent SLA.

All of the described variations are shown in Figure 2.

CONCLUSION

Comprehensive knowledge of the variations in the
origin of the SLA is paramount for every medical profession
regarding the lateral region of the neck due to the high clinical
significance of the SLA for a plethora of surgical, radiological,
and invasive procedures. Therefore, this article aims to provide
meticulous information regarding the variable origin of the
SLA. Furthermore, the systematized classification that we
propose strives to clarify the variant origin of the SLA.
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Fig. 2. The variations described in the classification are shown. SLA - superior laryngeal artery; STA – superior thyroid artery; ECA -
external carotid artery; LA - lingual artery; CCA - common carotid artery, CB – carotid bifurcation, APA - ascending pharyngeal artery;
FA - facial artery, HA – hyoid artery.
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RESUMEN: La arteria laríngea superior es el vaso princi-
pal que proporciona el suministro de sangre a la laringe. Común-
mente, se deriva de la arteria tiroidea superior. Han sido descritas
diferentes variaciones en su origen y el conocimiento de éstas resul-
ta  crucial para las intervenciones quirúrgicas realizadas en la larin-
ge, como también en los procedimientos quirúrgicos que se llevan a
cabo en la región lateral del cuello,  respecto al triángulo carotídeo.
Cabe señalar que los estudios radiológicos, como la angiografía se-
lectiva de la glándula tiroides, también pueden ser engañosos en ca-
sos de variaciones anatómicas. Aquí, describimos un caso de arteria
laríngea superior bilateral que se originaba directamente de la arteria
carótida externa. Las arterias al inicio tenían un curso transversal y
luego atravezaban la membrana tirohioidea junto con los nervios
laríngeos internos. Revisamos también las variaciones conocidas en
el origen de la arteria laríngea superior y proponemos una nueva
clasificación de todas las variaciones conocidas.

PALABRAS CLAVE Variantes anatómicas; Clasifica-
ción; Significado clinic; Arteria laríngea superior.

REFERENCES

Adachi, B. Das Arteriensystem der Japaner. Kyoto, Maruzen Co., 1928.
Andrea, M. Vascularização Arterial da Laringe. Distribução Macro e

Microvascular (Doctoral Thesis). Lisbon, School of Medicine, Lisbon
University, 1975.

Anthony, J. P.; Argenta, P.; Trabulsy, P. P.; Lin, R. Y. & Mathes, S. J. The
arterial anatomy of larynx transplantation: microsurgical revascularization
of the larynx. Clin. Anat., 9(3):155-9, 1996.

Bergman, R. A.; Afifi, A. K. & Miyauchi, R. Illustrated Encyclopedia of
Human Anatomic Variation. Superior Thyroid Artery. Web Site, Anatomy
Atlases, 2021. Available from: https://www.anatomyatlases.org/
AnatomicVariants/Cardiovascular/Text/Arteries/ThyroidSuperior.shtml

Castrogiovanni, P.; Mazzone, V. & Imbesi, R. Immunolocalization of HB-
EGF in human skin by streptavidin-peroxidase (HRP) conjugate method.
Int. J. Morphol., 29(4):1162-7, 2011.

Cernea, C. R.; Ferraz, A. R.; Nishio, S.; Dutra, A. Jr.; Hojaij, F.C. & dos
Santos, L. R. Surgical anatomy of the external branch of the superior
laryngeal nerve. Head Neck, 14(5):380-3, 1992.

Devadas, D.; Pillay, M. & Sukumaran, T. T. Variations in the origin of supe-
rior laryngeal artery. Anat. Cell Biol., 49(4):254-8, 2016.

Gupta, P.; Bhalla, A. S.; Thulkar, S.; Kumar, A.; Mohanti, B. K.; Thakar, A. &
Sharma, A. Variations in superior thyroid artery: A selective angiographic
study. Indian J. Radiol. Imaging, 24(1):66-71, 2014.

Hollinshead, W. H. Anatomy for Surgeons. Head and Neck. London, Harper
and Row, 1968.

Hu, K. S.; Song, W. C.; Kim, S. H.; Choi, S. W.; Han, S. H.; Paik, D. J.; Kim,
H. J. & Koh, K. S. Branching patterns of the arterial branches supplying
the middle vascular pedicle of the sternocleidomastoid muscle: a
topographic anatomical study with surgical applications for the use of
pedicles osteomuscular flaps. Surg. Radiol. Anat., 28(1):7-12, 2006.

Hurtado-Lopez, L. M.; Pacheco-Alvarez, M. I.; Montes-Castillo, M. L. &
Zaldivar-Ramirez, F. R. Importance of the intraoperative identification
of the external branch of the superior laryngeal nerve during
thyroidectomy: electromyographic evaluation. Thyroid, 15(5):449-54,
2005.

Iimura, A.; Itoh, M.; Terayama, H.; Nakamura, Y.; He, G.; Kondo, Y.;
Takahashi, T. & Shimada, K. Anatomical study of meandering and
functions of human intralaryngeal artery. Okajimas Folia Anat. Jpn.,
81(5):85-92, 2004.

Lasjaunias, P. & Moret, J. The ascending pharyngeal artery: normal and
pathological radioanatomy. Neuroradiology, 11(2):77-82, 1976.

Livini, F. Le type normal et les variations de l’A. carotis externa. Arch. Ital.
Biol., 39(1):486-7, 1903.

Macalister, A. Superior thyroid artery. Med. Press Circul., 5(1):305, 1868.
Nayak, S. R.; Krishnamurthy, A.; Prabhu, L. V.; Potu, B. K.; Bagoji, I. B.;

Jiji, P. J. & Chettiar, G. K. Variable origin of the superior laryngeal artery
and its clinical significance. Al Ameen J. Med. Sci., 4(1):69-74, 2011.

Oki, T. The distribution of blood vessels in the larynx. Nippon Jibiinkoka
Gakkai Kaiho., 61(1):1827-1841, 1958.

Ozgur, Z.; Govsa, F.; Celik, S. & Ozgur, T. Clinically relevant variations of
the superior thyroid artery: an anatomic guide for surgical neck dissection.
Surg. Radiol. Anat., 31(3):151-9, 2009.

Quain, R. The Anatomy of the Arteries of the Human Body. London, Taylor
and Walton, 1844. pp.104-7.

Rusu, M. C.; Nimigean, V.; Banu, M. A.; Cergan, R. & Niculescu, V. The
morphology and topography of the superior laryngeal artery. Surg. Radiol.
Anat., 29(8):653-60, 2007.

Schwalbe, G. & Pfitzner, W. Varietaten-Statistik und Anthropologie. Zweite
Mitteilung. Anat. Anz., 6(1):574-90, 1891.

Standring, S. Gray’s Anatomy. The Anatomical Basis of Clinical Practice.
41st ed. New York, Elsevier, 2016.

Tazbir, J.; Dedecjus, M.; Kaurzel, Z.; Lewinski, A. & Brzezinski, J. Selective
embolization of thyroid arteries (SETA) as a palliative treatment of ino-
perable anaplastic thyroid carcinoma (ATC). Neuro. Endocrinol. Lett.,
26(4):401-6, 2005.

Terayama, N.; Sanada, J.; Matsui, O.; Kobayashi, S.; Kawashima, H.;
Yamashiro, M.; Takanaka, T.; Kumano, T.; Yoshizaki, T. & Furukawa,
M. Feeding artery of laryngeal and hypopharyngeal cancers: role of the
superior thyroid artery in superselective intraarterial chemotherapy.
Cardiovasc. Intervent. Radiol., 29(4):536-43, 2006.

Terracol, J. & Guerrier, Y. Le systéme artériel du larynx. Étude Anatomique.
Montpellier Médicale, 41-42:340-56, 1951.

Vázquez, T.; Cobiella, R.; Maranillo, E.; Valderrama, F. J.; McHanwell, S.;
Parkin, I. & Sañudo, J. R. Anatomical variations of the superior thyroid

and superior laryngeal arteries. Head Neck, 31(8):1078-85, 2009.

Corresponding author:
Prof. Boycho V. Landzhov, MD, PhD
Department of Anatomy
Histology and Embryology
Medical University of Sofia
2 Zdrave Str.
1431 Sofia
BULGARIA
 

E-mail: landzhov_medac@abv.bg

LANDZHOV, B.; GAYDARSKI, L.; ANGUSHEV, I.; TIVCHEVA, Y.; OLEWNIK, L.; KRASTEV, N.; KIRKOV, V. & GEORGIEV, G. P. Variations in the origin of the superior laryngeal artery
and their clinical significance: a case report with a proposal for a new classification. Int, J. Morphol., 40(3):595-600, 2022.


