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AnAtoMiCAl lAnDMArkS USeD to iDentify the lAryngeAl ArterieS in 
lArynx SUrgery (Abstract): the importance of the anatomical landmarks for the identifica-
tion of the larynx arterial supply, when we are talking about the laryngeal surgery, stays in the 
very first places. first of all, because more than one source of arterial bleeding in the neck region, 
will make the bleeding source difficult to be found, because of the small surgical field and the 
variety of the vessels that can be found here, situated in close relation one to each other. the 
landmarks for the identification of the arterial vessels that we used in this paper are chosen to ease 
the work of the surgeon if we are talking about open but also transoral laser microscopic surgery. 
the first successful laryngectomy was reported to be made in 1873 by Billroth (a member of the 
german medical school) and it has been reported, that during the laryngectomy there was consid-
erable bleeding at the moment of the superior thyroid arteries where ligated. After a long time, 
now in present, we are dealing with severe bleeding, especially when we are talking about micro-
scopic transoral suspended surgery with Co2 laser resections of the tumoral processes located at 
the level of the larynx, only by the interception of the laser beam with the arteries located inside 
of the larynx, but also because of the small surgical field in the endoscopic surgery. the study 
aims to establish some landmarks to ease the surgeon’s work and also to help him to deal with the 
stressful bleeding situations. key-words: lArynx ArteriAl BlooD SUPPly, lAryn-
geAl SUrgery, AnAtoMiCAl lAnDMArkS

INtROdUctION
the first successful laryngectomy was re-

ported to be made in 1873 by Billroth (a mem-
ber of the german medical school) and it has 
been reported, that during the laryngectomy there 
was considerable bleeding at the moment of the 
superior thyroid arteries where ligated (1).

the importance of the anatomical landmarks 
for the identification of the larynx arterial sup-
ply, when we are talking about the laryngeal 
surgery, stays in the very first places. first of 
all, because more than one source of arterial 
bleeding in the neck region, will make the 
bleeding source difficult to be found, because 
of the small surgical field and the variety of the 
vessels that can be found here, situated in close 
relation one to each other. identification of the 
arteries sometimes helps us to find other im-
portant structures, as the nerves, so we can use 
the arteries as landmarks after we identify them. 

the landmarks for the identification of the 
arterial vessels that we used in this paper are 
chosen to ease the work of the surgeon if we 
are talking about open but also transoral micro-
scopic surgery (2).

mAtERIAL ANd mEthOd
the dissections were performed on 6 for-

malized corpses, from the laboratory of the 
anatomy department carol Davila Bucharest, 
the regions were carefully prepared. the piec-
es were photographed and the images were 
digitally processed, without interfering with the 
scientific content.

RESULtS ANd dIScUSSION
We established 3 levels of importance re-

lated to the collateral vascular structures of the 
larynx, regarding the vessel diameter and their 
distance from the larynx.

the 3 levels were structure in a next manner:
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1. Main arterial sources located far away to the 
larynx – major incidents.

2. Direct arterial sources of the larynx – rela-
tions 

3. Piercing of the larynx by the vascular pedicles
for each stage, we identified the main rela-

tions between the arteries with the muscles, 
nerves, and veins, but also with the cartilages 
of the larynx.

1. in the first stage (fig. 1) we have done 
the exposure of the carotid arterial vascular 
bundle represented in our picture by the main 
important arterial source of the larynx (external 
carotid artery) and the common carotid artery 
(3). to complete the arterial supply of the lar-
ynx we exposed also the thyrocervical trunk 
with the inferior thyroid artery and its other 
branches.

the common carotid artery is identified in-
side the carotid sheath after removing the ster-
nocleidomastoid muscle. the carotid sheath 
was removed and the content kept, having in 
mind the initial anatomical situation. 

At half distances between the hyoid and the 
clavicle, the omohyoid muscle-tendon intersects 
the common carotid artery to anterior (the main 
landmark which helps the surgeon to identify 
the vessel easy at this level), it represents and 

limits the lower extension of the pre-tracheal 
fascia, although some authors found in their 
works a variability of the omohyoid muscle in-
sertions giving different variations of the mus-
cle (4), we have to keep in mind that in most 
of the cases the tendon remains a useful land-
mark to identify our vessels. in our dissection 
piece, the pre-tracheal fascia is removed, we 
have separated the vagus nerve from the inter-
nal jugular vein and the carotid artery and have 
highlighted the origins of the phrenic nerve in 
the cervical plexus. Considering the comple-
mentarity of the surgical relations, the surgeon 
can mobilize the lateral the main arterial axis 
and expose the dedicated arterial pedicle of the 
larynx.

2. in the second stage (fig. 2) we exposed 
the two main vascular-nervous laryngeal pedi-
cles (superior and inferior). Both approach the 
larynx from lateral to medial with a transverse 
direction in the space between the carotid axis 
and the laringo-tracheal axis. this transverse 
arrangement is the main element of the guid-
ance of the surgeon ready to intercept one of 
the two arterial pedicles. the carotid arterial 
axis is flattened laterally and in the upper part 
of the carotid trigon, it has a relation with the 
upper thyroid horn (5) (used as a landmark) at 
which the common trunk of the upper laryn-
geal and upper thyroid arteries is identified. 
Also, the superior margin of the thyroid cartilage 
is a valuable landmark used for the identifica-

fig. 1. right cervical lateral exposure after 
removing the sternocleidomastoid muscle and 

retraction to medial of the main vasculonervous 
bundle crossed by the tendon of the omohyoid 

muscle (1) for the good exposure of the thyrocer-
vical trunk (2) and phernic nerve (3).

fig. 2. lateral view of the larynx with the two 
vascular-nervous pedicles exposed. Superior is the 
origin of the superior thyroid artery (1) and the 

superior thyroid horn (2). to inferior, we exposed 
the inferior thyroid artery (3) with its relation 
with the right recurrent laryngeal nerve (4).



154

Al.V. Breazu et al.

tion of the common carotid bifurcation (6).
the inferior thyroid artery appears under-

neath the carotid sheath with a descending and 
transversal direction and crosses the sympathetic 
chain, intersects with the recurrent laryngeal 
nerve passing anterior, posterior or between the 
branches of the artery, below the lower pole of 
the thyroid gland the artery divides into its 
terminal branches. the relations between the 
two elements (inferior thyroid artery and recur-
rent laryngeal nerve) is used also as a landmark 
to identify the recurrent laryngeal nerve in the 
thyroid and parathyroid gland surgery (7). the 
surgical identification of the inferior thyroid 
artery is based also on its transversal and per-
pendicular path to the carotid axis.

3. the place where the arteries penetrate the 
larynx wall is well defined on the larynx and 
is the last region before which the surgeon can 
clamp the arterial pedicles in case of laryngeal 
resection or any hemorrhage that occurs inside 
of the larynx. in some of the endolaryngeal 
laser Co2 resections, there is a small percent 
of bleedings that can occur after surgical tumor 
removal especially in those cases of supraglot-
tic carcinoma, carcinoma of the piriform sinus, 
and carcinomas of the oral cavity and the pos-
terior lingual region (8).

in the third picture (fig. 3) we observe the 
superior laryngeal pedicle containing the supe-
rior laryngeal artery (situated inferior in the 
pedicle), superior laryngeal vein (in the middle) 
and the internal branch of the superior laryn-

geal nerve (the most superior element inside 
the pedicle) (9). the pedicle perforates the 
thyrohyoid membrane reaching inside of the 
larynx (10). note the position of the artery to 
the upper edge of the thyroid cartilage and the 
upper horn of the cartilage, these are fixed 
landmarks, located inferior and posterior to the 
artery, that give the surgeon safety and facilitate 
the identification of the pedicle. in some cases, 
other authors rely on the identification of the 
pedicle by finding the nerve with the nerve 
stimulator (11).

in the fourth image (fig. 4) we identify the 
inferior thyroid artery in its last segment, about 
the recurrent laryngeal nerve. this relation be-
tween the two structures plays an important role 
in most of the cervical surgeries at this level, 
as carotid endarterectomies, thyroidectomies, 
parathyroidectomies, esophagectomies, and oth-
ers, because finding the artery helps the surgeon 
in finding the nerve to preserve it (7, 12).

the inferior laryngeal artery has an ascend-
ing path located between the cricoid and crico-
thyroid muscle. then it perforates the cricothy-
roid membrane reaching the endolarynx (13).

cONcLUSIONS
Arterial risk is one of the biggest problems 

in establishing the surgical strategy and action 
(14). the division of the arteries involved in 
the larynx vascularization according to the size 

fig. 3. larynx piece exposed from right lateral 
view. the vascular-nervous bundle: superior 

laryngeal artery (1), superior laryngeal vein (2), 
internal branch of the superior laryngeal nerve (3)

fig. 4. the inferior part of the larynx after the 
removal of the thyroid gland to expose the relation 
between the right inferior thyroid artery (1) with 
the right recurrent laryngeal nerve (2) passing in 

our situation posterior to the branches. the 
inferior laryngeal artery (3) continues its pathway 

to the cricoid cartilage (4) superiorly.
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and distance from the larynx represents a stra-
tegic advantage for the surgeon and also in 
some malignant spreading pathology if we talk 
about the endolaryngeal arterial supply (15). 
the arteries in group 1 have to be identified, 
manipulated and protected with increased ogre 
because their injury is a complication some-
times incompatible with life. the arteries in 
group 2 identifiable after the transverse route 

indicate to the surgeon the approach to the 
target organ and are reserve elements in the 
surgical strategy, in case of the impossibility of 
mastering a local or intralaryngeal hemorrhage. 
the arteries in group 3 are the ones to which 
the surgeon addresses as a priority, the land-
marks and collaterals having a special impor-
tance in identifying them and increasing the 
degree of operative safety.
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