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Introduction

The ansa cervicalis (Fig. 1) innervates the infrahyoid mus-
cles. “Ansa” is Latin for the handle of a cup [1]. It exists deep 
to the sternocleidomastoid and is a neural loop with two roots 
consisting of fibers from cervical ventral rami related to the 
cervical plexus. Generally, fibers arising from the ventral rami 
of cervical spinal nerves (C1–2) connect to the hypoglossal 
nerve within 3–4 cm. These then branch from the hypoglos-
sal nerve and descend as the superior root of the ansa cervi-
calis. The inferior root of the ansa cervicalis is comprised of 
nerve fibers arising from ventral rami of C2–C3. These two 
branches join in the anterior wall of the carotid sheath and 
form a neural loop. The ansa cervicalis almost always travels 
anterior to the internal jugular vein [2]. This loop was previ-

ously called the “ansa hypoglossi” as it appeared to arise from 
the hypoglossal nerve and connect to the inferior root stem-
ming from the cervical plexus [3]. This paper aims to review 
the anatomy, variations, and pathology of the ansa cervicalis 
and discuss its clinical applications.

Review

Anatomy
The ansa cervicalis, which innervates the infrahyoid 

muscles, is a neural complex in the neck formed by the com-
bination of the ventral rami of the first three or four cervical 
spinal nerves. It is comprised of both superior and inferior 
roots. The superior root of the ansa cervicalis, the ramus 
descendens hypoglossi, travels with the hypoglossal nerve 
and descends along the anterior wall of the carotid sheath. It 
contains only fibers from the first and second cervical spinal 
nerve (C1–2), not including the hypoglossal nerve [4]. After 
the superior root gives rise to a branch to the superior belly of 
the omohyoid, sternothyroid and sternohyoid muscles, it joins 
the inferior root arising from C2–3, forming the ansa cervi-
calis [3]. Blythe et al. [5] have described a rare case where the 
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descendens hypoglossi (superior root) innervated the lower 
third of the sternocleidomastoid muscle. Chhetri and Berke [6] 
performed a literature review on the ansa cervicalis and found 
that the inferior root arises from the ventral rami of C2–3 in 
74% of cases. In the majority of cases, the ansa cervicalis trav-
els anterior to the internal jugular vein [2]. The inferior root 
gives rise to a branch that innervates the inferior belly of the 
omohyoid muscle which sometimes branches off of the fourth 
spinal cervical nerve (C4) [4] Another branch can be seen to 
descend into the thorax to join the cardiac or phrenic nerves 
[7].

The ansa cervicalis is considered an efferent nerve; how-
ever, there may be an afferent neural component to the infra-
hyoid muscles during phonation and deglutition [6]. Zapata 
and Torrealba [8] reported that reflex contraction of the cri-
cothyroid muscle, mediated by afferent fibers, was induced by 
stimulation of the central end of the transected ramus descen-
dens hypoglossi in cats. Additionally, previous studies have 
reported various connections between the ansa cervicalis, the 
cervical sympathetic trunk, with the descending branch of the 
ansa cervicalis linking a branch arising from C4 [9-14].

Variations
Usually, the superior root of the ansa cervicalis travels 

along the anterior wall of the carotid sheath after leaving 
the hypoglossal nerve; however, the inferior root has a more 
varied composition and course, making the ansa cervicalis 
often asymmetric [15]. Caliot et al. [16]  found the superior 
root was symmetric in almost all cases, however, the inferior 
root was asymmetric in 75% of the cases. They also described 
seven different forms of the ansa cervicalis in regard to the in-
ferior roots: they are a simple classic form (27%), a very short 
single form (1.2%), a double classic form (40%), a double 
form with two separate roots (11%), a double short form 
(7.5%), a triple form (8.7%), and a quadruple form (1.2%) 
[16]. In addition, absence of the inferior root was  reported 
3% of the time [16]. Quadros et al. [17] have reported that 
‘triple form’ of ansa cervicalis was unilaterally observed dur-
ing the routine cadaveric dissection of the left neck. This case 
had three inferior roots originating from the accessory nerve, 
C1, C2, and C3 spinal nerves. A single inferior root formed 
between a branch from the accessory nerve and C1.

There is also a classification of the ansa cervicalis based 
on its relationship to the internal jugular vein [4].  There are 
three types: (1) the medial type where both roots of the ansa 
cervicalis are located deep to the internal jugular vein, (2) the 
lateral type in which the inferior root is anterior to the inter-
nal jugular vein [18], and (3) the mixed type where the ansa 
cervicalis has double loops; the upper branch of the inferior 
root runs posterior to the internal jugular vein while the lower 
root travels anterior to it.  Moreover, Banneheka has classified 
different arrangements of the inferior root of ansa cervicalis 
into seven groups [19]. In all cases, the superior root of the 
ansa cervicalis was formed by C1–2. Group 1 forms a single 
loop between the superior root and the inferior root consisted 
of a single branch from either C2 or C3 (n=46, 22.1%). Group 
2 was the most common variation where the inferior root 
had two branches joining the superior root independent of 
one another (n=86, 41.3%).  Group 3 had the inferior root 
consisting of two branches, but their two branches joined the 
superior root at a single point (n=6, 2.9%). Group 4 showed 
two branches arising from C2, C3, or C4 joining to form one 
inferior root that formed a single loop with the superior root 
(n=58, 27.9%).  Two branches arise from C2 or C3 in 53 cases 
and from C3 and C4 in five cases. Group 5 has the inferior 
root with three branches, which connect to the superior root 
independent of one another (n=6, 2.9%). Group 6 has the 
inferior root with three branches similar to group 5, but their 
three branches join the superior root at a single point (n=1, 
0.5%) [20].  Group 7 has three branches arising from C2, C3, 

Fig. 1. Schematic drawing of anatomical structures of the ansa cervicalis 
in the left neck. The platysma, sternocleidomastoid, omohyoid muscle, 
all veins and the submandibular gland were already dissected. AC, 
ansa cervicalis; CCA, common carotid artery; IR, inferior root; OM, 
omohyoid muscle; PN, phrenic nerve; SHM, sternohyoid muscle; SR, 
superior root; STM, sternothyroid muscle; X, vagus nerve; XII, hypo­
glossal nerve.
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or C4 joining to form one inferior root which forms a single 
loop with the superior root (n=5, 2.4%). 

Jelev classified the ansa cervicalis into five types [21]. It is 
further classified into three components for different neural 
communications: the C1–2 fibers with the hypoglossal nerve 
(hypoglossal component), the C1–2 fibers with the vagus 
nerve (vagal component), and separate branches off the C2–3 
(cervical component). Type I does not form an ansa cervica-
lis. It has the hypoglossal component and cervical component 
without connection [22]. Type II is a typical ansa cervica-
lis (so-called hypoglosso-cervical ansa). The superior root 
branches from the hypoglossal component to form a loop 
with the inferior root from the cervical component. Type III 
has double loops and is composed of the hypoglosso-cervical 
ansa and vagocervical ansa (hypoglosso-vagocervical ansa) 
[23-25]. Type IV has the hypoglossal component but forms 
a loop with the vagal and cervical components (vagocervical 
ansa) [25-29]. Type V has the hypoglossal component and 
vagal component but does not form an ansa cervicalis [26, 28, 
30]. These authors have reported that, with the exception of 
type II, most variations of the ansa have a low frequency of 
less than 1%. 

There are a few reports of unusual forms of the superior 
root of the ansa cervicalis. Verma et al. [31] have described 
an unusual case where the vagus and hypoglossal nerves 
were fused immediately after exiting the hypoglossal canal 
and jugular foramen, respectively. Branches from the vagus 
nerve innervated the sternohyoid, sternothyroid, and superior 
belly of the omohyoid muscles forming the superior root of 
the ansa cervicalis. Nayak et al. [32] have also reported a rare 
variant of the superior root branching off the vagus and hypo-
glossal nerves. Some variations lack the typical ansa cervical 
loop, forming the “vagocervical plexus” or “vagocervical com-
plex” [30, 33]. It is a replacement of the ansa cervicalis formed 
by the vagus nerve and fibers from C1–2.  The vagocervical 
plexus, which is a unilateral absence of the ansa cervicalis is a 
very rare finding [30]. In addition, a rare case was presented 
in which the ansa cervicalis was found to be totally absent on 
both sides, but was replaced by a vagocervical plexus [33]. 
The descending branch of this plexus entered the superior 
and inferior belly of the omohyoid, sternothyroid and sterno-
hyoid muscles, distinguishing it from a pseudo ansa cervicalis, 
which does not give rise to muscular branches to the infrahy-
oid muscles. It could be considered a pseudo ansa cervicalis if 
the superior or inferior roots arise from the vagus nerve and 
the superior cervical sympathetic ganglion, respectively [34].

Banneheka [35] have observed communications between 
the ansa cervicalis and the vagus nerve using a surgical micro-
scope. Two types of communications were observed: (1) false 
(pseudo) communications where two nerves were connected 
only by connective tissue, and (2) true communications, in 
which the two nerves were connected by nerve fibers. The 
majority of the ansa-vagal communications observed were 
false (pseudo) communications. The authors have suggested 
that the ansa-vagal communications result from the close 
physical relationship between the two nerves and may carry 
consideration in certain surgical procedures such as laryngeal 
reinnervation using the ansa cervicalis.

Pathology
Schwannomas of the ansa cervicalis are rare occurrences 

[36-41]. Schwannomas, also known as neuromas, neuri-
lemmomas, or neurinomas, are benign nerve sheath tumor 
composed of Schwann cells [42]. Schwannomas occur most 
commonly in the head and neck regions arising from the va-
gus nerve or the sympathetic nervous system [43]. They are 
usually characterized by a painless mass in the neck and are 
difficult to diagnose because they are often mistaken for other 
lesions such as carotid body tumors, enlarged lymph nodes, 
branchial cysts, or thyroid lesions [44, 45]. Although de Diego 
Sastre et al. [37] reported a schwannoma of the ansa cervica-
lis, the preoperative diagnosis was a thyroid tumor [34].

Clinical applications
The ansa cervicalis is an attractive and useful candidate 

for laryngeal reinnervation in cases of recurrent laryngeal 
nerve paralysis (RLNP) [46]. RLNP is one of the most serious 
complications in esophageal cancer surgery. Functional de-
pression of deglutition and phonation induced by RLNP may 
lead to postoperative malnutrition and degradation of com-
munication [47]. Moreover, RLNP may cause pneumonia by 
aspiration, affecting the long-term prognosis after esophageal 
cancer surgery [48]. Frazier [49] first reported laryngeal rein-
nervation using the ansa cervicalis for non-selective laryngeal 
reinnervation in 1924. It has been debated which branch of 
the ansa cervicalis should be used with many reporting that 
using the superior root improves surgical outcomes [49]. 
The collateral branches of the sternothyroid and omohyoid 
muscles have also been recommended for use in such opera-
tions [50]. Prades et al. [51] recommend the selection of the 
common nerve trunk to the sternothyroid and sternohyoid 
muscle as the prime choice. In 80% of the cases, it was in 
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close proximity to the larynx and corresponded to the size of 
the recurrent laryngeal nerve. Recently, the application of the 
common trunk for laryngeal reinnervation was proposed as 
an easy, safe, and consistent method [52]. 

Iatrogenic damage to the ansa cervicalis may occur during 
surgical procedures such as thyroplasty [53], arytenoid ad-
duction [54], Teflon injection [55], nerve-muscle pedicle im-
plantation [56], surgery of the parotid gland, removal of the 
deep cervical lymph nodes [32], reanimation of facial paraly-
sis using the hypoglossal nerve [57], and during infrahyoid 
myocutaneous flap reconstruction [58].

Conclusion

A comprehensive knowledge of the anatomy, variations, 
and clinical importance of the ansa cervicalis will allow for 
more precise preoperative assessment and surgical accuracy.  
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