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Introduction: 
Superior thyroid artery (STA) is closely related to external branch of 
superior laryngeal nerve (EBSLN). During thyroidectomy, injury to 

1EBSLN is not very rare . It is advised to dissect the structures related 
to superior pole of thyroid gland and identify the EBSLN and STA 

2,3before ligating and cutting the vascular pedicle . Cricothyroid, the 
only externally placed intrinsic muscle of the larynx gets its motor 
supply from EBSLN. Iatrogenic injury to EBSLN lead to varying 
degree of changes in phonation. Because of such surgical 
importance, anatomical relations of these two structures are studies 
extensively. 

e part of anterior triangle between upper pole of thyroid gland and 
superior thyroid vessels laterally, superiorly attachment of strap 

4muscles, medially midline is referred as Joll's triangle' . Cricothyroid 
forms its floor. EBSLN is present within this triangle. is nerve is 
also known with an eponym – nerve of Galli-Curci, after a famous 
singer Amelita Galli – Curci suffered EBSLN damage after thyroid 

3surgery . EBSLN supplies cricothyroid muscle, that increases 
longitudinal tension of the vocal folds. ough minimal, its injury, 
results in reduction in pitch of the voice and in breathy voice. 

Various surgeons have classified the course and relation of EBSLN in 
the past. e Friedman classification describes three courses of the 
nerve in relation to inferior constrictor of pharynx. e widely 
acclaimed Cernea classification defines course of EBSLN and 
relation with STA under three headings. Type 1, type 2a and type 2b.  
In type 1, EBSLN crosses STA more than 1 cm from the upper end of 
thyroid gland. In type 2a variation, EBSLN crosses STA within 1 cm 
from the upper pole of thyroid. In type 2b variations, nerve crosses 
STA under the cover of upper pole of thyroid (table 1). Kierner 
classification in a similar fashion describes course and relation of 
EBSLN with STA under 4 classes.   

Table 1: Compilation of different classification schemes for 
relation of external branch of superior laryngeal nerve (EBSLN) 
and superior thyroid artery (STA); UTG – Upper pole of thyroid 
gland, IC – inferior constrictor muscle of pharynx 

–79ere are many studies from Indian subcontinent–  and various 
–1014other countries––  regarding STA. However, many the researchers 

have not attempted to study the relation of STA with EBSLN. e 
objective of the present study was to study the relation of EBSLN and 
STA. Meanwhile, the branches of EBSLN and STA were also studied. 

Methodology: 
In a descriptive cadaveric study, 28 head and neck specimens of 14 
cadavers were studied (12 males and 2 females). All cadavers were 
unclaimed bodies from district hospital and age range could not be 
ascertained. All cadavers were formalin fixed via femoral artery and 
neck was not dissected for the purpose of embalming. 
 
Anterior triangle was dissected via a midline incision. After reflecting 
platysma and the related fascia, strap muscles were cut in the middle 
and reflected. yroid gland superior pole and Joll's triangle is 
exposed and neurovascular structures were studied. Relation of 
external branch of superior laryngeal nerve (EBSLN) to superior 
thyroid artery (STA) was noted. Relations were categorized based on 
Cernea classification2. Number of branches and branching pattern of 
EBSLN, distance between EBSLN and STA crossing and superior pole 
of thyroid pole and branches of STA were identified and noted. 
Images of EBSLN relation to STA were written on the transparencies. 
Similar images were examined for common course and relation of 
these two structures. Common principal components were analysed 
before classifying the relations.  As the study is directed to evaluate 
the relations of EBSLN and STA, right – left differences in the values 
obtained were not studied for statistical difference. All other data 
were analysed and mean values with standard deviation were 
calculated. 

Results: 
EBSLN and STA relation and Cernea classification ( figure 1)
EBSLN was identified in all 28 preparations. Fixteen specimens 
(57.4%) had Cernea type 1 variety. e mean distance between the 
crossing point of EBSLN and STA from the upper pole in type 1 
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Classifi
cation

Type Description

Cernea
2

Type 1 > 1 cm between EBSLN and STA crossing and UTG
Type 2a < 1 cm between EBSLN and STA crossing and UTG
Type 2b EBSLN and STA crossing below UTG

Friedm
5an

Type 1 e nerve runs superficial to the IC 
Type 2 e nerve penetrates the lower part of the IC
Type 3 e nerve runs deep to the IC

Selva
6n

Type 1a EBSLN < 1 cm of the entry of the vessels into UTG 
either anterior or between the branches of the STA 

and within 3 cm from the cricoid cartilage
Type 1b EBSLN located posterior to the STA but within 1 cm 

of the entry of the superior thyroid vessel into the 
gland

Type 2 EBSLN within 1 to 3 cm of the entry of the vessels 
into the UTG

Type 3 EBSLN within 3 and 5 cm of the entry of the vessels 
into the UTG



specimens was 1.52 (± 0.31) cm. Type 2a variations was found in 
seven specimens (25%) with mean distance being 0.37 (±0.3) cm. Two 
specimens had EBSLN traversing behind the superior pole of thyroid 
gland. In four specimens, had EBSLN running almost parallel to STA 
was found. ese four specimens the relation of EBSLN to STA was 
not classified with Cernea criteria as the nerve and artery were not 
crossing.  

Figure 1: Schematic representation of relation of External 
branch of superior laryngeal nerve and superior thyroid artery 
according to Cernea classification

EBSLN branches
Only in twelve preparations, EBSLN was single trunk as far as 
cricothyroid muscle.  Out of  such specimens branch to 
cricopharyngeus (lower part of inferior consctictor) was identified in 
9 specimens. In sixteen other specimens, EBSLN had atleast two 
twigs below the level of upper pole of thyroid gland. Out of these 
specimens, nerve twigs to cricopharyngeus was identified in eleven 
preparations. 

STA origin and branches
In twenty one specimens, STA was arising from external carotid 
artery. In seven specimens, origin was very close to bifurcation of 
common carotid artery. yrolingual trunk (co-origin of STA with 
lingual artery) was noted in one specimen. In all 28 specimens, 
superior laryngeal artery was identified. Infrahyoid artery was noted 
in 18 specimens. Muscular artery to sternocleidomastoid was 
identified in only 10 specimens. Only three specimens showed 
distinct muscular arterial twig to cricothyroid. In all specimens, STA 
divided into anterior and posterior branches at the upper pole of 
thyroid gland. In 7 specimens, an additional lateral branch was noted 
at the upper pole of thyroid gland. 

Discussion:
e present study with 28 hemi – head and neck specimens, Cernea 
type 1 variation was commonest. Even though, Cernea classification 
was followed in during the study, we report four cases, where EBSLN 
and STA do not cross superior to the upper end of thyroid gland. 
Similar reporting made by Antonius C. Kierner et al.–14 ey have 
modified Cernea classification, introduced a fourth variation to 
classify such course of EBSLN and STA. Contrary to many reports on 
Cernea classification, we report the mean distance of EBSLN and STA 
crossing from the upper pole of thyroid gland. is adds to clarity to 
the dissection of nerves and vessels at the upper pole of thyroid while 
operating. 
 
Recurrent laryngeal nerve is routinely identified and preserved in 
thyroidectomy. In a similar way, identification of EBSLN prevents 
undue injury to the nerve. However, few head and neck surgeons are 
of the opinion that in  Cernea type 2b variation and Friedman type 3 
variation, it is not always possible to identify the nerve.3 
International Neural Monitoring Study Group advocates use of intra 
operative neural monitoring to identify and preserve the EBSLN.15 
Injury to EBSLN will result in decreased pitch of the voice, mild 
hoarseness, decreased voice projection and patient gets fatigue after 
prolonged voice use. Iatrogenic injury to the nerve can be prevented 
by routine identification of the nerve during surgery. 
Many recent cadaveric studies have pointed out a newer 
understanding of origin of STA. Accordingly, STA is now established 

to origin from common carotid artery bifurcation point and not from 
external carotid artery.10,12,16 In the present study, though origins 
close to common carotid artery bifurcation was noted in seven cases, 
we have not categorically classified origin of STA from common 
carotid artery. In all remaining 21 cases it was originated from 
external carotid artery as explained in classical anatomical books. 
However, the information of origin of STA is not of great importance 
to surgeons as the ligation during thyroidectomy is not near its 
origin, but towards the gland. STA branches near gland are in 
accordance with previous reports, into anterior and posterior 
branches in most cases.–  –1012

Conclusion: 
For routine identification of EBSLN during thyroid surgeries, the 
normal anatomical variation has to be considered. Cernea type 1 is 
the commonest scheme of relation between EBSLN and STA. In cases 
of non-localization of EBSLN, possibility of type 2b variation 
considered. 
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