Indian Journal of Basic and Applied Medical Research; December 2019: Vol.-9, Issue- 1, P. 189 - 200

Original article
A study on the variations in the relationship of external branch of
superior laryngeal nerve with the superior thyroid artery in adult

human cadavers and its clinical significance

1Dr.V.Rajapriya, 2Dr.T.S.R.Anjana, 3Dr.Jeyanthi.C.Gnanadeepam

1Associate Professor, Institute of Anatomy, Madras Medical College.
2Associate Professor, Dept. of Anatomy, Govt.Thiruvarur Medical College,
3Professor, Dept. of Anatomy, Govt.Tirunelveli Medical College,

Corresponding author: Dr.T.S.R.Anjana, Associate Professor, Dept. of Anatomy, Govt.Thiruvarur Medical College

ABSTRACT

AIMS & OBJECTIVES: To study the differences in the course and classify the pattern of relationship of external laryngeal
nerve (EBSLN) with superior thyroid artery (STA) and the upper pole of thyroid gland and emphasise on its clinical
importance.

MATERIALS AND METHODS: The observations related to the course in relation to the superior thyroid artery, and
distance of external laryngeal nerve from the upper pole of thyroid gland based on Cernea and Kierner classification was
made on both sides in 25 adult human cadavers in the Institute of Anatomy, Madras Medical College, following a midline
dissection in the neck.

RESULTS: The EBSLN descended medial to STA in majority of specimens (64%) and at a distance of less than 1cm above
the upper pole of thyroid gland in 57% of specimens (Type 2a of Cernea classification and type 2 of Kierner classification).
CONCLUSION: In the present study, since the external laryngeal nerve descended medial to the STA and at a shorter
distance of less than 1 cm in majority of specimens belonging to South Indian population, it is essential to take utmost care
to prevent iatrogenic lesions of the EBSLN while performing thyroid surgeries.
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INTRODUCTION
The surgical anatomy of the nerves lying in close relation to the vessels supplying the thyroid gland gain
paramount importance while performing thyroid surgeries. The superior and inferior thyroid arteries are related
to the external laryngeal nerve and recurrent laryngeal nerve respectively. The external branch of superior
laryngeal nerve passes downwards crossing the superior thyroid artery close to the upper pole of thyroid gland.
Within lem of the superior thyroid artery’s entrance into the thyroid capsule, the nerve usually takes a medial
course and enters into the cricothyroid muscle. The cricothyroid muscle acts as a tensor of the vocal cord. The
nerve is at risk of being entrapped, if superior pole vessels are ligated at too great a distance above the superior
pole of the thyroid " Damage to the external laryngeal nerve results in easy fatigue during phonation,
difficulties in high pitch or singing voice and alteration in the fundamental speaking frequency, especially in
women and professional singers'.

Sir James Berry in 1901 strongly advocated preliminary ligation before resection in very toxic cases,
and because of the difficulties and dangers associated with ligation of the deeply placed inferior arteries, chose
the superior thyroid arteries™.Iatrogenic lesion of the external branch of the superior laryngeal nerve during
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thyroidectomies are frequent due to the possibility of anatomic variations of relationships of this nerve with
superior thyroid vessels. The most famous and frequently quoted case of the superior laryngeal nerve injury was
that of famous singer Opera Soprano Amelita Galli — Curci, who sustained injury to the external branch of the
superior laryngeal nerve during thyroidectomy which ended her career'.
AIMS & OBJECTIVES:
To study the differences in the course and classify the pattern of relationship of external laryngeal nerve
(EBSLN) with superior thyroid artery (STA) and the upper pole of thyroid gland and emphasise on its clinical
importance.
MATERIALS AND METHODS:
The present study was carried out on 25 adult human cadavers aged between 52 — 80 years comprising 18 male
and 7 female cadavers at the Institute of Anatomy, Madras Medical College. The institutional ethical committee
clearance was obtained. The dissection was done with neck in hyper extended position. A longitudinal midline
incision from the symphysis menti to the jugular notch was made and the structures were dissected in planes.
The thyroid gland, superior thyroid artery and the external laryngeal nerve from its origin till it supplied the
cricothyroid muscle was dissected. The relationship between the external laryngeal nerve was classified as being
medial, lateral or posterior to the superior thyroid artery was observed. Then the distance of the crossing of the
artery and the nerve from the upper pole of thyroid gland was noted and classified according to Cernea and
Kierner classification.
Cernea classification:
Type 1 — crosses STA > 1cm above upper pole of thyroid gland.
Type 2 — crosses STA < 1cm above upper pole of thyroid gland.
Type 3 — crosses STA under cover of upper pole of thyroid gland.
Kierner classification:
Type 1 — crosses STA > 1cm above upper pole of thyroid gland.
Type 2 — crosses STA < 1cm upper pole of thyroid gland.
Type 3 — crosses STA under cover of upper pole of thyroid gland.
Type 4 — Descends dorsal to artery and crosses STA branches immediately above upper pole of thyroid gland.
The percentage of specimens belonging to each category of the aforementioned classification was observed in
the present study and compared with the studies mentioned in the literature.
OBSERVATIONS & RESULTS:
The following results were observed in studying the relationship between the external branch of superior
laryngeal nerve with the superior thyroid artery and measuring distance between the entry point of the nerve into
the cricothyroid muscle and the upper pole of thyroid gland.
The EBSLN was found to follow one of the three patterns.

1. Passing medial to the superior thyroid artery(Fig.1).

2. Passing posterior to the superior thyroid artery(Fig.2).

3. Passing lateral to the superior thyroid artery(Fig.3).

The chart 1 depicts the percentage of specimens in each of the above categories.
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The EBSLN enters the cricothyroid muscle after crossing the superior thyroid artery at varying
distance from the upper pole of thyroid gland. In some specimens, the nerve enters the muscle at more than 1 cm
above the upper pole of thyroid gland, in other specimens less than 1cm above the upper pole of thyroid gland
and in the rest of the specimens below the upper pole of thyroid gland. The chart 2 shows the percentage of
specimens in each of the above categories for the medial, lateral and posterior relations of the nerve and the
artery.

In 20% of specimens, the ELN descends medial to the STA and courses into the cricothyroid muscle at a
distance of less than 1 cm above the upper pole of thyroid gland (Fig.6).

In 8(16%) adult specimens, the EBSLN descends medial to the STA up to the upper pole of the thyroid
gland and then descends below the upper pole of the gland and then courses medially into the cricothyroid
muscle at a mean distance of <lcm below the upper pole of thyroid gland (Fig.7). In 5(10%) adult specimens,
the EBSLN descended posterior to the STA and then courses medially into the cricothyroid muscle at a distance
of more than 1cm above the upper pole of the thyroid gland(Fig.8).

In 6(12%) adult specimens, the EBSLN descended posterior to the STA and then courses medially into
the cricothyroid muscle at a distance of less than 1cm above the upper pole of the thyroid gland.In 4(8%) adult
specimens, the EBSLN descended posterior to the STA and then it crosses the branches of the STA and courses
medially into the cricothyroid muscle at a distance of <lcm above the upper pole of the thyroid gland(Fig.9)

In 3(6%) adult specimens, the EBSLN descended lateral to the STA and then crossed the trunk of the
superior thyroid artery from lateral to medial side into the cricothyroid muscle at a distance of more than lecm
above the upper pole of the thyroid gland(Fig.10). In 7 adult specimens where the EBSLN crossed the superior
thyroid artery, in 3 specimens (42.86%) the EBSLN crossed the trunk of superior thyroid artery more than lem
above the upper pole of the thyroid gland to reach the cricothyroid muscle (Fig. 10) and in 4 specimens
(57.14%), the nerve loops and crossed the branches of the superior thyroid artery less than 1cm above the upper

pole of the thyroid gland, to reach the cricothyroid muscle (Chart - 3)..

Fig 1 depicts the ELN descending medial to the superior thyroid artery (on the right side).
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Fig 2: showing the ELN descending posterior to the superior thyroid artery ( right side).

%
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Chart - 1 depicts the percentage of specimens showing the relationship between ELN and STA.
Relation of the EBSLN with the
Superior thyroid artery
6%

30%

o EBSLN Medial to STA @ EBSLN Posterior to STA @ EBSLN Lateral to STA ‘

Chart - 2: Distance at which EBSLN curves
medially from the STA to enter into the
cricothyroid muscle (CTM) with respect to the

upper pole.of thyroid gland

BEBSLN enters CTM > 1cm above the upper pole

BEBSLN enters CTM <1cm above the upper pole

OEBSLN enters CTM <1cm below the upper pole

BEBSLN enters CTM >1cm above the upper pole

BOEBSLN enters CTM <1 cm above the upper pole

OEBSLN enters CTM <1cm above the upper pole between branches
BEBSLN enters CTM >1cm above upper pole
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Fig 4: the ELN descending posterior to the superior thyroid artery ( left side) and enters the

cricothyroid at < 1cm above upper pole of thyroid gland.

Fig 5: EBSLN passing medial to STA and entering into the cricothyroid muscle at a distance of more

than 1 cm above upper pole of thyroid gland.
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Fig 6: EBSLN passing medial to the STA and entering into the cricothyroid muscle at a distance of less
than 1 cm above upper pole of thyroid gland.

Fig 7: EBSLN passing medial to the STA and entering into the cricothyroid muscle below the upper pole
of thyroid gland.
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Fig 8: shows EBSLN passing posterior to STA and entering into the cricothyroid muscle at a distance of

more than 1 cm above the upper pole of thyroid gland

Fig 9: shows EBSLN passing in between the branches of the STA and entering into the cricothyroid
muscle less than 1 cm the upper pole of thyroid gland.
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Fig 10: shows crossing of the EBSLN from lateral to medial side above the upper pole of thyroid gland.

Chart - 3: Distance at which the EBSLN crosses the
STA above the upper pole of the thyroid gland

OEBSLN Crosses the branches of the STA <1cm above the upper pole of thyroid Gland

BEBSLN Crosses the trunk of STA >1cm above the upper pole of thyroid gland
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CHART - 5: Relationship of the EBSLN to the STA
with respect to the upper pole of thyroid gland
according to Cernea classification.
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CHART - 6: Relationship between EBSLN, STA
and upper pole of thyroid gland with respect to
kierner. A.C. et al classification.
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DISCUSSION:

Henry N.Gray (1858), D.J.Cunningham (1902), Orlo H.Clark et al (1997), Thawley.S.E. et al (1999), M.Sean
Boger & Nancy D.Perrier (2004) quoted that the EBSLN was related medial to the superior thyroid artery ),
in majority of specimens. In the present study, in 32 (64%) adult specimens, the EBSLN was found to be
medial to the STA and coincides with the findings of the above authors.

Chummy S.Sinnatamby (1954) said that the EBSLN lies close to and behind the superior thyroid
artery[ 10] in many specimens. In 30% of specimens in the present study, the EBSLN was found to be posterior
to the superior thyroid artery. Lennquist.S et al (1987) stated that the EBSLN was lateral to the STA in 18% of
cases.[11] Thawley. S.E. et al (1999) also reported that the EBSLN may lie lateral to the STA ®™.In the present
study, in 3 adult specimens (6%) the EBSLN was found to be lateral to the STA, which was less than that of
Lennquist.S et al study. Moosman D.A. and Deweese M.S. (1968) reported that the EBSLN was between the
branches of the STA in 6%. Kierner A.C. et al (1998) reported that in 14% the EBSLN crossed the branches of
the STA immediately above the upper pole of thyroid gland.[12].Thawley S.E. et al (1999) stated that the
EBSLN is close to and interwines with branches of the artery!™.In the present study,in 4 adult specimens (8%),
EBSLN runs posterior to the STA and passes in between (interwines) the branches of the STA which
corresponds to the statement of Thawley S.E. et al, but the percentage is 8 which is close to Moosman. D.A. &
Deweese M.S. study (6%) & less than that of Kierner A.C. et al (14%).[13,12](Chart - 4). Orlo.H.Clark et al
(1997) stated that cranial to the superior pole of the thyroid lobe, the EBSLN curves medially to innervate the
cricothyroid muscle!.In the present study, in 20 adult specimens (40%), the EBSLN curved from the STA
medially to the cricothyroid muscle within a distance of less than 1cm from the upper pole of the thyroid gland
which corresponds to the statements of above authors.

In 22 (44%) adult specimens the EBSLN curves from the STA medially to supply the cricothyroid
muscle at a distance of more than lcm from the upper pole of thyroid gland. In 8 (16%) adult specimens, the
EBSLN descended below the upper pole of the thyroid gland and then curved medially into the cricothyroid
muscle at a distance of less than 1cm from the upper pole of thyroid gland and none of the authors specifically
mentioned about this.

According to Cernea.C.R.et al (1992) in their type 1 classification state that the EBSLN crosses the
STA and courses medially into the cricothyroid muscle more than 1cm cranial to the upper pole of the thyroid
lobe. In type 2a classification, EBSLN crosses STA and courses medially into the cricothyroid muscle less than
1 cm cranial to the upper pole of the thyroid gland. In type 2b classification, the EBSLN crosses the STA caudal
to the upper pole of the thyroid gland!*. Based on Cernea classification, Mishra A.K. et al (2007) reported
28.2% of type 1 cases; 53.54% of type 2a cases and 10.25% of type 2b cases'*. In the present study, out of 7
adult specimens in which the EBSLN crosses the STA or its branches according to Cernea. C.R. et al
classification, type-1 crossing was seen in 3 specimens (42.86%) which was much higher when compared to
Mishra.A.K. et al study and type 2a crossing was present in 4 specimens (57.14%) which is almost same as that
of Mishra. A.K et al study. (Chart-5). In none of the specimens of the present study, type 2b crossing was seen.
According to  Kierner A.C.et al (1998) classification %,

Type 1 —the EBSLN crossed the STA more than lcm above the upper pole of thyroid gland in 42% of cases.
Type 2 — the EBSLN crossed the STA less than 1cm above the upper pole of thyroid gland in 30% of cases.
Type 3 — the EBSLN crossed the STA undercover of the upper pole of thyroid gland in 14% of cases.
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Type 4 — the EBSLN descended dorsal to the STA and then crossed the branches of the STA cranial to the
upper pole of thyroid in 14% of cases. In the present study, out of 7 adult specimens in which the EBSLN
crossed the STA or its branches, according to Kierner. A.C. et al classification type 1 crossing was seen in
42.86% which is same as that of Kierner. A.C. et al and type 4 crossing present in 57.14% and is much higher
than Kierner.A.C.et al study. In none of the cases type 3 and type 4 crossing was seen (Chart - 6).
CONCLUSION:

The study on variations in the relation of EBSLN to the STA and the upper pole of thyroid gland helps prevent
iatrogenic lesions of EBSLN while performing thyroid surgeries, thereby preventing postoperative
complications. Since the EBSLN descends medially and crosses the STA at a distance of less than 1cm from the
upper pole of thyroid gland in majority of specimens, care must be taken to avoid injury to the nerve while

ligating the STA during thyroid surgeries.
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