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Ahbstract : The aim of this study was to examine the variation of ansa cervicalis in Thais in terms of
its origin, formation and relation to the great vessels of the neck. Anatomical dissections were examined
bilaterally in 108 cervical plexuses of Thai cadavers ranging in age from 34 to 87 years. There were 57
male and 51 female cervical plexuses. The ansa eervicalis which consists the first to third cervical ventral
rami (C-C,), is formed by the junction of the superior and inferior roots. Its anatomical course and
mnrphﬂlug}r are complicated by the variable lengths, origins, and relations with the great vessels of the
neck. Twenty types of ansa cervicalis were classified into 5 different groups according to the length of ansa
loop as compared with the level of cricoid cartilage and the relation of the inferior root of the ansa to the
internal jugular vein. Depending on the origins of the inferior and superior roots, each group co nsisted of
various types. Group I and I had long ansa loops with the inferior rootlying lateral to the internal jugolar
vein in group I, and medial to the vein in group IL. Similarly, group Il and [V had short loops of the ansa
with the inferior root lying lateral to the internal jugular vein in group 111, and medial to the veinin group
V. However, group V was not related to the criteria. It was suggested that the majority of ansa cervicalis
were found to be group IV and group 1. The variation of ansa cervicalis patterns occurred in both sides.
This was not statistically different with regard to either gender or side. The results of this study provide
additional information and new insights info the variation of the ansa cervicalis which may have useful
applications in laryngeal reinnervation surgery and anesthesia,
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INTRODUCTION

There has recently been a proliferation wech-
nique utilizing the ansa cervicalis nerve Lo reinnervate
the paralyzed larynx by nerve implantation or neuro-
muscular transfer.'® The anatomical course and the
morphology of the ansa cervicalis is complicated by
the variable courses and locations it can have with
respect to the great vessels of the neck, as well as the
significant differences observed in the arrangement
af its contribution and regional branching patterns.
The ansa cervicalis, arising from the first, second and
third cervical ventral rami (C -C ) is formed by the
superior root and inferior root at the [ront of the com-
mon carotid artery ™", The superior root, which origi-
nates from loop C, -C, joins the hypoglossal nerve
for a short distance, then separates and descends to
join the inferior root, which originates from
C,-C,."* Dececasionally this root emerges from C,
after connecting with the hypoglossal nerve!™" or is
derived entirely or in part from the vagus nerve.”
Meanwhile, the inferior root is derived from the union
of the second and third cervical ventral rami (C,-C,).
EH I pusses downward on the lateral side of the inter-
nal jugular vein, crosses in front of this vein a litlle

below the middle of the neck and joins the
superior root in front of the commen carotid artery.”

Although the ansa cervicalis and its
branches have become the prime choice for nerve-
muscle transplantation in laryngeal reinnerva-
tion,"™ the information currently available on its
location and course is still controversial, The pur-
pose of this study is to examine the variation of ansa
cervicalis in terms of its ongin, relationship o the
great vessels of the neck and its formation, The influ-
ence of gender and side difference are also taken into
consideration,

MATERIALS AND METHODS

Anatomical examination was conducted in
|18 halves of formalin-embalmed cadavers at the De-
partment of Anatomy, Faculty of Medicine Sirira)
Hospital, Mahidol University. All preserved cadav-
ers were Thais ranging in age from 34 1o 87 years.
Filly-seven male cervical plexuses (28 left and 29
right plexuses), and 51 female cervical plexuses (26
left and 25 right plexuses) were disseeted. The skin
and fat of the neck were removed, then the platysma
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muscle was separated and removed from the deep
structures, The sterocleidomastoid muscle was care-
fully removed and the ansa cervicalis was located.
Its course was [ollowed. After exploring the ansa
cervicalis, its origin, length, relative location to the
internal jugular vein and formation were dissected.
The different patterns of the ansa cervicalis were clas-
sified according to the length of the ansa loop as
compared with the level of cricoid cartilage, the rela-
tionship of inferior root to the internal jugular vein,
and the origin of the inferior and superior roots,

RESULTS
The ansa cervicalis usually found to be
comprised of the first to third cervical ventral rami
(C,-C,) but its Ur1gm varied, as it could be derived
frurn du. ventral rami of C,-C,, C -C,, or C,-C.. I

F:gumi Phnmgrnph of the repre&entalwe pattern

of ansa cervicalis showing its origin, ana-
tomical course, and morphology. The ansa
cervicalis formed by the superior root and
the inferior root at the front of the common
carotid artery.
{ A, common carotid a; Ansa, ansa cervicalis; cri-
coid, cricoid cartilage; Inl, inferior root; io, n. 1o
inferior belly of omohyoid; N. XII, hypoglossal
nerve; sh, 1. to sternohyeid; so, n. to superiar
belly of omotyoid; st n. ta sternothyroid; Sup,
superior root; V, internal jugalar v.)

was [ormed by the junction of superior and inferior
roots, The superior root that originated from loop C|
-C, joined the hypoglossal nerve for a short distance,
then separated and descended to join the inferior root,
which originated from C, -C, (Figure 1). The
anatomical course and the morphology of ansa
cervicalis were complicated by the variable length,
arigination, and relation with the great vessels of the
neck, Twenty different types of the ansa cervicalis
were classified into 5 groups according to the length
of the ansa loop as compared to the level of cricoid
cartilage and the relationship of the inferior root of
the ansa to the internal jugular vein. Depending on
the arigin of the inferior and superior roots, each group
consisted of various types. Group T and IT consisted
of the ansa cervicalis with a long ansa loop. Group |
had the inferior root lying lateral to the internal
jugular vein and Group 11 had the root lying medial
to the vein. Group 1T and TV consisted of the ansa
cervicalis with a short loop of the ansa. Group T had
the inferior root lying lateral to the internal jugular
vein and group IV medial to the vein, However, group
Y was not related o the above mentioned criteria,

Group I consisted of the long ansa loop
with its inferior root lying Iateral 10 the internal
jugular vein, It accounted for 38 of the cases
(35.19%). Depending on the origin of inferior and
superior roots, 4 lypes were classified (Figure 2), Type
I- AL which was cccurred in 22,229 and was the most
common pattern, consisted of a long ansa loop with
the inferior root coming from C,-C, and lying lateral
Lo the vein, and a superior root that originated from
the loop of C,-C,. It joined the hypoglossal nerve for
a short distance then separated and descended to join
the inferior root, Three other types were similar to
type I-A, with variations as follows: Type I-B: superior
root originated from C,; Type I-C: superior root from
the union of C, -C, and C, and the inferior root from
C,: Type I-D: uupcnar toot from the union of C-C
and C, and the inferior root from C,-C .

Group IT consisted of T.ha Inng ansa loop
with its inferior root lying medial to the internal
jugular vein. It accounted for 5 of the cases (4.63%)
and was classified into 2 types (Figure 3} as follows:
Type II-A: the long ansa and the inferior root from C,
-C, lying medial to the vein. The superier root from
loop of C,-C,, joined the hypoglossal nerve for a
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Figure 2. Diagram showing 4 different types of ansa cervicalis group 1.
(A, common carotid a; Ansa. ansa cervicalis; C, cervical ventral rami; ericoid, cricoid cartilage; Inf root, inferior
root; io, n. to inferior belly of omehyoeid; N. X101, hypoglossal nerve; sh, n. to sternohyoid, so, n. to superior belly
of smohyeid; st, n, to sternothyroid; Sup root, superior root; ¥, internal jugular v.)
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Figure 3. Diagram showing 2 different types of ansa cervicalis group 11
{ A, common carolid o; C, cervical ventral rami; ericoid, ericoid cartilage; Infrool, inferior root; io, n, to inferior belly
of omohyoid; N, XI1, hypoglossal nerve; sh, n. to sternohyoid: so, n. to superior helly of omohyoid; st, n. to
sternothyroid; Sup root, superior root; ¥, intemal jugular v.)
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Figure 4. Diagram showing 2 different types of ansa cervicalis group 101
{ A, common carotid a; €, cervical veniral rami; cricoid, cricoid cartilage: Inf root, inferior root; io, n. to inferior belly
of omehyoid: N, XI1, hypoglossal nerve; sh, n. 1o sternohyoid; so. n. to superior belly of omohyoid; st, n. to
sternothyroid: Sup root, superior rook; V, internal jugular v.)
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short distanee then separated and descended to join
the inferior root, Type 11-B: similar to type [I-A except
that the origin of the inferior root was from C, and the
superior reot from the union of C -C, and C..

Group I consisted of the short ansa loop
with its inferior root lying lateral to the internal
Jugular vein. Tl accounted for 12 of the cases (11.1195)
and classified into 2 types (Figure 4) as follows: Type
11-A: the short ansa and the inferior root [rom C,-C,
lying lateral 1o the vein, and the superior root which
originated from the loop of C, -C, joined the
hypoglossal nerve for a short distance then separated
and descended to join the inferior root. Type 111-B;
similar to type 1II-A except that the superior rool [rom
the loop of C,-C,, C, joined the hypoglossal nerve
for a short distance then separated and descended 1o
Join the inferior root from C,,

Group 1V consisted of the short ansa loop
with 1ts inferior rool lving medial o the internal
Jugular vein. [t accounted Tor 40 of the cases {37 .04%)
and was classified into 7 types (Figure 3). Type IV-A;
the short ansa and the inferior root from C,-C, lying
medial to the vein, and the superior root which
originated from the loop of C-C, joined the
hypoglossal nerve for a short distance then separated
and descended 1o join the inferior rool Three other
types were similar to type IV-A except that in Lype
IV-B the origin of superior root was from C ;in type
IV-C from loop of C -C,, C,; and in type IV-D from
C,. The later 3 types were also similar to type IV-A
except that in type IV-E the origin of inferior root
was from C, and superior root from loop of C -C,, C,
which joined the superior root close to the ansa; in
type IV-F from C, C,; and in type IV-G from C,,

Group V was nol related 1o the criteria
mentioned above, These accounted for 13 cases
(12.04%). Five different types were classified (Figure
6). Type V-A did not have an ansa cervicalis but it
was replaced by the hypoglossal-cervical complex.
This complex formed by the hypoglossal nerve with
C, and C, components from the cervical complex,
giving off a descending branch to supply the
infrahyoid muscles of the neck. In type V-B and type
V-, 2 cases of multiple loops of ansa cervicalis were
noticed. In type V-, the superior root originated from
loop of C -C, and joined vagus nerve instead of the
hypoglossal nerve [or a short distance, then it

scparated and descended to join the inferior root.
Type V-E consisted of the normal origin of the superior
rool but its inferior root received a branch from the
VAZLS nerve,

It was found that the majority of ansa
cervicalis had the short ansa loop with the inferior
root Iying medial to the internal jugular vein (group
IV, 37.045%), and the long ansa loop with the inferior
root lying lateral to the vein (group 1, 35.19%); The
variant of ansa cervicalis occurred on both sides.
There was no statistical difference with regard to either
gender or side.

DISCUSSION

This study demonstrated that ansa cervicalis
can be derived from the first, second and third cervi-
cal ventral rami (C -C.). It is formed by the junction
of the superior root and the inferior root derived en-
tirely from cervical ventral rami. Although its origin
was similar to those described in the previous stu-
dies,™" the anatomical course, the origin of superior
and inferior roots and the morphology of the ansa
cervicalis were found (o be varied and complicated,
Twenty types of ansa cervicalis were classified and
described in this stedy., Ansa cervicalis that had a
short ansa loop and its inferior root lying medial (o
the internal jugular vein was found to be the most
common group of the ansa cervicalis in Thais. These
results were similar to those of an earlier study in
Thais which showed the short ansa loop and its infe-
rior oot lying medial to the internal jugualar vein'
but different from those studies in non-Thais™"
which showed the Tong ansa loop and the inferior
root Jying lateral to the internal jugular vein. The
varying features of the ansa cervicalis may different
depending on race.

Interestingly, 6 cases showed that the
superior root of the ansa cervicalis branched off of
the vagus nerve instead of from the hypoglossal
nerve. Also one case showed that the inferior root
was derived from C,. To our knowledge, the features
that were typically found in Thais were similar to
those described in other studies and references "
The ansa cervicalis with no loop or with multiple
loops found in this study has not previously been
reported. [n 1987, Sangvichien et al'® revealed that
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Figure 5. Dhagram showing 7 different types of ansa cervicalis group IV.
(A, common caretid a; C, cervical ventral rami; cricoid, cricoid cadilage; Infroot, inferor root; 1o, n. to inferior belly
of omohyoid; N. X1, hypoglossal nerve; sh, n. to sternohyoid; so, n. to superior belly of omohyoid; st, n. to
sternothyroid; Sup root, superior rool; ¥, intermnal jugular v.)
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Figure 6. Diagram showing five different types of ansa cervicalis group V.
(A, commeon caratid a; C, cervical ventral rami; ericoid, cricoid camtilage; Inf root. inferior root: o, n. 1o inferior belly
al omohyoid; N, X1 hypoglossal rerve; M. X, vagos n; sh, n. to sternohyoid: so, n. to superior belly of omohyoid;
s, 1, 1o stemothyroid; Sup rool, superior rool; YV, internal jugalar v.)

there were 10 patterns of the ansa cervicalis in Thais,
However, none of the reported patierns revealed the
absence of a loop or multiple loops in the ansa
cervicals,

There was an observed pattern of variation
in the ansa cervicalis between sides ol the neck.
However, the anatamical variability of the patierns
of ansa cervicalis was not statistically different with
repard to either side or gender. The results of this
study provide additional information and further

insights into the variation of the ansa cervicalis which
may have useful applications for laryngeal reinnerva-
tion surgery and anesthesia.
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