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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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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; knésletigeaaations
is crucial for various surgical interventions of the larynx and surgical procedures in the lateral region of the neck thgardintd
triangle. It should be noted that radiological studies, such as selective angiography of the thyroid gland, can alsoithg imistsad of
variations. Herein, we describe a case of bilateral superior laryngeal artery originating directly from the externaltearatidrer neck.
The arteries at first have a transverse course and then pierce through the thyrohyoid membrane alongside internal lsgnigleseoger,
we also review the known variations in the origin of the superior laryngeal artery and propose a new classification of edlriatams.

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

INTRODUCTION

The superior laryngeal artery (SLA) is one of the maifferracol & Guerrier, 1951; Vazquest al, 2009), the
vessels supplying the larynx with arterial blood. Generallpercentage of cases where the SLA originates from the STA
the origin of the SLAs described as a derivative from theranges between 68 % (Rustal, 2007) and 94 % (Andrea,
superior thyroid artery (STA), which is a branch of the externab75). However, there are quite a few different variations in
carotid artery (Standring, 2016). Commonly, the SLA ishe origin of the SLA, which, despite their rare occurrence,
reported to pass downwards toward the larynx, accompaniealve definite clinical significance in a veidange of surgical
by the internal ramus of the superior laryngeal nerve. Theterventions of the larynx, such as laryngeal reconstruction,
SLA penetrates the thyroid membrane and enters the larypartial laryngectomy, and laryngeal transplantation (Anthony
where it divides into several branches, which provide the bloedal, 1996; Cerneat al, 1992; Hurtado-Lopegzt al, 2005).
supply for the mucosa, glands, and laryngeal muscles. Threover, surgeons generally use the STA as a landmark
blood supply area of the SLA is described from the top of thiring surgical interventions of the carotid triangle (Cernea
epiglottis to the inferior part of the thyroarytenoid musclet al, 1992). Cases of aberrant SLA amifing directly from
(Standring, 2016). Even though the most common origin @fe external carotid artery (ECA) or even from the common
the SLA is from the STA, as described in many studiesarotid artery (CCA) could cause confusion and incorrect
(Adachi, 1928; Andrea, 1975; Bergmetral, 2021; Devadas identification of ECA branches, which might have detrimental
etal, 2016; Livini, 1903; Macalister, 1868; Nayetal, 2011; consequences (Cernetal., 1992; Anthonet al,, 1996; Hur-
Quain, 1844; Rusat al, 2007; Schwalbe & Pfitzner, 1891; tado-Lopeztal., 2005).
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As shown, the variations in the origin of the SLA arenerve bilaterally passes superiorly alongside the aberrant
of utmost clinical significance. Therefore, this article aims tartery. Both structures penetrate the thyrohyoid membrane
provide the most complete and relevant current informatiaand enter the larynx. Medical records of the cadaver show
about the known variations of the SLA and to propose a newe history of surgical interventions, of any kind, in the region
classification, as well as to feature one relatively rare bilateraf the neck, nor were any scars observed prior to the
case of SLA originating from the ECA. dissection. The described variations are shown on Figure 1.

CASE REPORT DISCUSSION

The 73-year-old male cadaver had undergone a stan-  The SLA is not only an essential artery from an
dard dissection administered in the dissection hall of tlamatomical point of view because it is the main artery providing
Department of Anatomy, Histology, and Embryology to théhe blood supply to the larynx (Standring, 2016), but it is also
Medical University of Sofia for educational purposes oé vital artery from a clinical point of view because of its high
medical students, approved by the Medico-Legal Office amtinical significance. Therefore, detailed knowledge of the
Local Ethics Committee. During the standard dissection @ériations in the origin of the SLA is paramount for all medical
the cadaver's neck, bilateral variation in the origin of thgrofessionals working in the anterior and lateral regions of
SLAwas found. After the aberrant arteries were thoroughtiie neck. First, a brief comparison of the results submitted by
cleaned of the surrounding tissue, it was established tluifferent studies (Quain, 1844; Macalister, 1868; Schwalbe &
bilaterally, the SLA originated from the ECA. On the righPfitzner, 1891, Livini, 1903; Adachi, 1928; Terracol &
side, the origin point of the SLA was approximately 1.4 crsuerrier, 1951; Andrea, 1975; Rusual, 2007; Vazqueet
superior to the carotid bifurcation. Furthermore, it waal., 2009; Nayalet al, 2011; Devadast al, 2016; Bergman
determined that the right SLA has an initial transverse thenal, 2021) was performed throughout the years.
ascending course, passing superior to the right STA. On the
left side, the SLA has a point of origin approximately 0.6 The most common origin of the SLA is from the STA,
cm superior to the carotid bifurcation. Moreover, the lefivhich is presentin 68 % (Adachi, 1928) to 94 % (Ret<al).
SLAhas a transverse course, passing superior to the left SB&cond, SLA is being described to originate from the ECA,
Measurement of the variant arteries was taken with a stamith an incidence rate of 4 % (Adachi, 1928) to 32 % (Raisu
dard ruler. The length of the right SLA, from the point of ital., 2007). A rare variation of the SLA originating from the
origin to the point of its entrance into the larynx, was$ingual artery (LA) has been described in 1.7 % (Devadas
measured to be 2.4 cm, and the length of the left SLA wak, 2016) to 5.4 % of cases. Another uncommon variation of
measured to be 2.2 cm. It should be noted that the left SBAA originating from a linguo-facial trunk was described with
was cut during the dissection procedure. Furthermore, it wagrobability rate of 2.7 %. SLA originating from the CCA
observed that the internal ramus of the superior laryngdsls 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 sidsjd&-l&liCA
- common carotid artery; ICA — internal carotid artery; IJV — internal jugular vein; white arrows — internal laryngealLm&nsgtk
arrows — SLA; STA — superior thyroid artery.
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<
; . Schwalbe & Pfitzner, 1891) to 5 % (Terracol & Guerrier, 1951,
5 g Vazquezet al, 2009). The SLA can also originate from carotid
< |8 © bifurcation, and this deviation has a probability of 4 % (Vazquez
g g g mgl R et al, 2009). A more unusual variation of the origin of the SLA is
§ o« oW - from the ascending pharyngeal artery (APA) (Lasjaunias & Moret,
T i 1976; Devadagt al, 2016), with an incidence rate of 1.7 %
% g? . < (Devadast al, 2016). Cases of SLA originating from the facial
E = i 588 § § artery (FA) have also been described (Bergreaal., 2021);
<« |Z8% 293N R however, the exact percentage of this uncommon variation has not
< ) been specified. Another variation is the SLA originating in a
R common trunk with the LA, with an incidence rate of 1.5 %, which
& ?E has been described by Livini (1903). Seldom the SLA can be found
g §§ g o o o ° originating from a common trunk with the hyoidean branch from
§ > R N P < the ECA — only one such case has been described by Macalister
g (1868). A singular case of doubled SLA was reported. Finally, SLA
2 35 was described as absent in 4 % of cases (Vazfwdz 2009).

Q
3 5 £ S
ﬁ 2 § I All of the described variations in the origin of the SLA and
% their probability rates are summarized in Table I.
g |8 o
S g g ; = To be utmost thorough with the data representation of our
g % review of the literature, we made a comparison between all the
85 previously conducted studies on this matter that we could find in
ST § the literature. All of the cited studies have been conducted on
o8 % % formalin-fixated cadavers. In Table II, we summarize the total
; < g g LS © sample size of heminecks used throughout the studies and the male
o £3 8« s to female ratio (where the data were provided). Furthermore, we
E 5 made a comparison dfé most common variations in the origin of
§ E § © \D the SLA and gave the left to right ratio of the described variations
IR 85 (where the data were provided). It should be noted that variations
=2 described by singular authors are excluded from the comparison
2 ) - . table for obvious reasons. In addition, we performed a meta-analysis
o558 g3 3 of the data. Incidence rates of the variations were calculated by
2, :%” - = L g dividing the number of variant cases by the number of total cases.
=5 3
ﬂ’o_’ % o g < Clinical significance of the variations in the origin of the SLA

Q [
c |2 Q
oF| g E S Q % Variants of the SLA, as mentioned above, are not
o i A& R - & uncommon. Therefore, knowledge of these variations can be crucial
ﬁ g g in surgical settings and stress the need for extensive yet practical
w8l 5 classification. There are a series of complications due to
S 23 3 °§ S S £ unrecognized variations in SLA during procedures such as
g o= o ® - & laryngeal reconstruction, partial laryngectomy, and laryngeal
g S ? transplantation (Cernest al, 1992;Anthonyet al, 1996; Hurta-
S € o o o do-Lopezet al, 2005). As Anthonyet al (1996) noted, the
g % Y . 5 : = S reattaching of a single superior thyroid artery can revascularize
5 § 5 8 R c the entire larynx. In cases of variants of the SLA, its preservation
% 8 F o g g g . % is crucial for retaining the functions of the aryepiglottic fold and
E - § T £ 5% & epiglottis and the laryngopharynx in the arytenoid region. The
% 5 S § EgE § ; & typically meandering intralaryngeal branches of the SLA supply
f c:rs < g é < E § 2 §(‘ " % & 5 §8 . © the following: the aryepiglottic fold — superior posterior branch,
o8 ;ani £ €€ 2 E £ £ LE S E S.g 5 7 % anterior laryngeal wall- anterior branch, medial wall- medial
S o -, 5660666 665662522 2|3 - . . . . .
® £ OBle= & s &8s &=880 <2 branch, posterior medial branch — arytenoid region, anteroinferior
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<< —
] ®
>
2 I = __© & | and posteroinferior branches supply the corresponding areas (kiralra
= S g ot % 2004). There are specific considerations that should be taken in the partial
c S reconstruction/partial laryngectomy process to regain mobility and preser-
- p Y p p
2 g - << ve phonation and swallowing, which would be rendered obsolete if the
é £ % kS & § branching pattern is overlooked and the artery is damaged early in the
3o |E rocedure (Oki, 1958). Proper artery identification is helpful in superselective
p
£ 2« p p p
o g 6 J g o intra-arterial administration of chemotherapy for laryngeal and pharyngeal
8o |3 S £ = cancer. Although the administration is usually through the STA, it should be
sg |77 directly catheterized if the SLA arises from the ECA (Terayeinai, 2006)
= € irectly catheterized if the arises from the era :
E £ o . _ & | Itis important to note that the clinical significance does not only apply to
§ @ 8 S 2 2 % procedures on the larynx per se and various operative techniques in which
25 . ~ | the arterial vessels are used as landmarks, such as ligation of the ECA. As
oY |5 ligation is usually performed inferior to the origin of the STA, SLA branching
=) 8 £ P
‘D 5«3 directly from the ECA as a first artery could cause difficulties in obtaining
g 20 . .
B8 |89 the best results (Hollinshead, 1968). It should be noted that the STA is used
'é g ; E §> 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
= 1. oranc p
o AT RS ERG S | can be a cause for the misidentification of STA (Cested, 1992; Hurta-
L < seddTLE 2L . o .
g b 8|F N & S3535° & | do-Lopezetal, 2005). Procedures targeting thyroid tissues, such as selective
QL ~ | embolization of the thyroid arteries (SETA), must be performed with caution
5 g P
% 2 |5 e to avoid affecting the SLA, as the dominant arterial supply of the larynx
TEu T‘;‘ = S % 5 & (Tazbir et al,, 2005). Aberrant SLA can cause vascular damage and
o |54 subsequent bleeding in a plethora of surgical procedures, including superior
LD £ .
g |3¢5 e laryngeal nerve blocks, radical neck dissection, and bloodless surgery. It is
—~ (DI = = . . S
O important to mention that although the surgical implications are more often
%g -G8 SB8SBESS g discussed, radiological studies can also be misleading in cases of variant
» 3 5P TTNE IFE T | SLA. Studies focused on the branching pattern of the STA classify the latter
= 3 N a4 « — 3 . P
g » < | into 3 to 6 patterns (Guptd al, 2014; Huwet al, 2006; Ozguet al, 2009).
ﬁ/ < . Variants that are usually discussed are the origin of the SLA from the ECA.
) B ?} However, it should be noted that in angiographic studies in cases of variations
28 _g o of the SLA, not only the pattern of the STA can be difficult to define but also
*g E £ < interventional procedures can be complicated.
g sbg 3
£t <5°F ® Classification of SLA's variations.Our literature review showed a plethora
Q n & . . . . . . .
o0 of different studies and sources providing in-depth information about different
S5 p p
£ 3 % S 8NS5 variations in the origin of the SLA. However, although none of the above
S2 b 588 mentioned studies provides thorough information for all of the known
o L p
> s variations in the origin of the SLA, the main point of this article is to provide
X2 o S ¥Eeg the utmost comprehensive information regarding all known variations in
55 |3 TIRS P . .
2o |2 N 8883 the origin of the SLA to date and to propose a new classification that is
£ prop
£E® anatomically thorough and clinically relevant. With that being said, during
LA Lo . . .
% Q g 29 our literature review, we stumbled upon one classification proposed by
= = 5 £ 388958 ¢Y =l & | Vasquezet al, which divides the variations in the origin of the SLA into
(TR = g NN NYN A = q R . ..
22358 four different categories: "Type I: the SLA arising from the STA; Type Il
EcsIf e .. P ..
2 S % the SLA arising from the ECA,; Type Ill: the SLA arising from CCA; Type
252 s IV: the SLA arising from the carotid bifurcation" (Vazquetzal, 2009). In
5 E g = B their study, they also reported 5 cases of the SLA being absent (4 %), but
§ 2 g E :,_J'- g 9 they did not specify which, if any other artery overtook the function of the
€20 & § BSOS SLA to provide adequate blood supply to the larynx, nor did they include
ES < 2,208 5 52 | this type in their classification. Even though both of the reviewed above
n O g 8 3 S $9 62w 2 p . . .. . .
~ 50|, S83 75 ‘% g g g % g classifications do indeed cover the most common deviations in the origin of
o i E% .§ g :g g g s358S¢ the SLA, they both fail to cover the vast majority of the rarer variations.
S E 5« B3 <+ <& >zo0o=| Moreover, thereis a significant discrepancy between Types Il to IV proposed
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by the two authors (Vazques al, 2009). Therefore, we 3. The SLA arising from a linguo-facial trunk.
suggest a new, thorough classification including all the known

variations in the origin of the SLA. To create a simple and@lype IV. Doubled SLA

easy-to-understand yet thorough anatomical classification, we

divided all of the reviewed above variations in the origin ofype V. Absent SLA.

the SLA into five categories: | to 1l are regarding the deviations

in the origin point of the SLA. Category Il addresses variation&ll of the described variations are shown in Figure 2.
of the SLA arising from a common trunk with other arteries.

Furthermore, as category 1V, we marked the duplicated SLA,

and finally as category V — the absence of the SLA. CONCLUSION

Anatomical classification Comprehensive knowledge of the variations in the

o ) o origin of the SLA is paramount for every medical profession
Type |. Variations in the SLA arising from branches of theagarding the lateral region of the neck due to the high clinical

ECA: significance of the SLA for a plethora of surgical, radiological,
1. The SLA arising from the STA. and invasive procedures. Therefore, this article aims to provide
2. The SLA arising from the LA. meticulous information regarding the variable origin of the
3. The SLA arising from the APA. SLA. Furthermore, the systematized classification that we
4. The SLA arising from the FA. propose strives to clarify the variant origin of the SLA.

Type Il. Variations of the SLA arising from the carotid tree:

1. The SLA arising from the ECA. ACKNOWLEDGMENTS

2. The SLA arising from the CCA.

3. The SLA arising from the carotid bifurcation. “The authors sincerely thank those who donated their

o o bodies to science so that anatomical research could be
Type lll. Variations of the SLA arising from a common trunkperformed. The results from such research can potentially

1. The SLA arising from a common trunk with the LA.  increase mankind's overall knowledge that can then improve
2. The SLA arises from a common trunk with the Hyoideapatient care. Therefore, these donors and their families

branch originating from the ECA. deserve our highest gratitude.”
I. Variations of SLA, arising 1. Variations of SLA, arising 1ll. Variations of SLA, IV. Doubled SLA
from branches of ECA from the carotid tree arising from a common

trunk with another artery
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ECA
SLA
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1 1 B SLA
1
,1 LA V. Absent SLA.
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3 3
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Fig. 2. The variations described in the classification are shown. SLA - superior laryngeal artery; STA — superior thyrdiCarter
external carotid artery; LA - lingual artery; CCA - common carotid artery, CB — carotid bifurcation, APA - ascending pharjemyeal
FA - facial artery, HA — hyoid artery.
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