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Abstract 
Ansa cervicalis presents great anatomic variability regarding its origin and formation, the number of its roots and its distribution, as well. 
In the current case, we report an aberrancy in the form and distribution of ansa cervicalis’ branches to the infrahyoid muscles and the 
sternocleidomastoid muscle, which is unique, since, to the best of our knowledge, a similar case has not been recorded in the literature. 
During regular dissection, we detected that the ansa cervicalis’ loop, which was formed underneath the superior belly of the omohyoid muscle, 
provided a branch for the sternothyroid muscle, from which two recurrent rami were arisen. These two rami joined together forming an 
unusual triangular nerve formation. The neural trunk formed by the union of the aforementioned two rami perforated the inferior belly of the 
omohyoid muscle and afterwards was directed towards the ipsilateral sternocleidomastoid muscle. The awareness of such an unusual 
variability to the surgeons of the head and neck region would be of great importance, since it is crucial not to damage the ansa cervicalis or 
its branches in order to prevent any possible phonation disorders. Additionally, ansa cervicalis is proved to be extremely useful in the re-
innervation of the larynx following paralysis of the recurrent laryngeal nerve. 
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 Introduction 

Multiple variations have been reported regarding the 
macroscopic anatomy of the ansa cervicalis (AC), other-
wise known as ansa hypoglossi. AC is derived from  
two or more of the first four cervical (C) ventral rami, 
with the combination of C1–C3 ventral rami being the 
most frequent pattern, thus 87.5% [1]. The most usual 
aberrancies concern AC’s origin and formation, number 
of its roots and its distribution. In the current literature 
can be traced some cases of the AC with abnormal origin 
from the vagus nerve instead of the hypoglossal nerve, 
where a distinct so-called vagocervical plexus is formed 
[2–4]. In addition, Banneheka (2008) and Jelev (2013) 
have classified seven and five different AC’s types, 
respectively, based on the number, kind and pattern of 
formation by its roots [1, 5]. Moreover, Quadros et al. 
(2013) classified AC in four types based on its formation 
by specific cervical nerves [6], whereas Hegazy (2013) 
distinguished four AC’s patterns in accordance to the 
specific form of the nerve loop [7]. 

AC has been proved to be extremely useful for the 
re-innervation of the larynx following paralysis of the 
recurrent laryngeal nerve, owning to thyroid cancer, 
invasion of cancer into the recurrent laryngeal nerve  
or esophageal cancer [8]. Taking into consideration its 
strategic significance for the restoration of vocal cord 
paralysis, it is of paramount importance for surgeons to 
be aware of any AC’s variants they might face during 
surgical interventions undertaken in the head and neck 
region. 

In the present case, we report an AC’s variation 
detected during dissection in the form and distribution 

of AC’s branches to the infrahyoid muscles and the 
sternocleidomastoid muscle. 

 Materials, Methods and Results 

During a routine dissection of the neck at the 
Department of Anatomy, Faculty of Medicine, University 
of Thessaloniki, Greece, in an 82-year-old female cadaver 
a variant of the AC was encountered. The cadaver that 
had been fixed in formalin was provided to our Department 
for the educational anatomical course. The cause of death 
was unrelated to the present study. There was no finding 
showing any medical histories related to the neck region, 
thus neither evidence of previous surgical procedures 
nor other abnormalities of the surrounding anatomical 
structures were detected. After careful dissection of the 
neck region, the infrahyoid muscles, as well as the AC 
along with the internal jugular vein and the carotid arteries 
were identified and prepared meticulously on the right 
side. Next, we carefully dissected the AC to clarify its 
precise morphological pattern, as well as its branching 
pattern. The AC’s loop was formed just underneath  
the superior belly of omohyoid muscle. After providing 
three separate branches, one for the superior belly of the 
omohyoid muscle, one for the thyrohyoid and one for 
the sternohyoid muscle, the AC’s loop gave off a branch 
for the sternothyroid muscle, from which two recurrent 
rami were arisen. These latter rami joined together 
forming a nerve trunk, which after piercing the inferior 
belly of the omohyoid muscle, was directed to the 
ipsilateral sternocleidomastoid muscle contributing to its 
innervation. The two rami of the sternothyroid branch 
formed an unusual triangular nerve formation located 
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anterior to the inferior portion of the right internal jugular 
vein (Figure 1). The precise formation, morphology as well 
as the AC’s relationship to the neighboring anatomical 
structures were detected as photographs and schematic 
drawing during the course of the anatomical dissection. 

 

 
Figure 1 – (A) The right hemi-neck has been dissected, 
with the ipsilateral sternocleidomastoid muscle (SM) 
being retracted. The superior (SR) as well the inferior 
root (IR) of the ansa cervicalis has been demonstrated 
forming at the lateral aspect of the internal jugular 
vein (IJV) a loop. The branches to the omohyoid muscle 
(OHM), thyrohyoid muscle (THM), sternohyoid muscle 
(SHM) and sternothyroid muscle (STM) are shown. 
The sternothyroid branch gives off two rami forming 
a triangular formation innervating the inferior belly 
of OHM and SM. 1: Branch to superior belly of OHM, 
2: Branch to THM, 3: Branch to SHM, 4: Branch to 
STM. (B) Schematic representation of (A). 

 Discussion 

The AC lies in front of the internal jugular vein and 
gives branches to the infrahyoid muscles. It is formed 
by the union of superior and inferior roots. The superior 
root or descendens hypoglossi branch leaves the hypo-
glossal nerve and descends anterior to or in the carotid 
sheath and contains only C1 fibers. After giving a branch 
to the superior belly of the omohyoid, it is joined by the 
inferior root. The inferior root or descendens cervicalis 
is formed by the union of two branches originating from 
C2 and C3 respectively. The single nerve so formed spirals 
around the internal jugular vein and continues forward 
to join the superior root. From the loop of AC originate 

branches to the sternohyoid, sternothyroid and the inferior 
belly of the omohyoid muscle [9, 10] (Figure 2). 

 
Figure 2 – The “classical” ansa cervicalis, as it is 
formed by the union of its superior (SR) and inferior 
roots (IR) in front of the internal jugular vein (IJV) 
along with its branches innervating the infrahyoid 
muscles. CA: Common carotid artery, HN: Hypoglossal 
nerve, C2: Second cervical ventral ramus, C3: Third 
cervical ventral ramus, SHM: Sternohyoid muscle, 
STM: Sternothyroid muscle, OHM: Omohyoid muscle, 
1: Branch to superior belly of the omohyoid muscle, 
2: Branch to sternohyoid muscle, 3: Branch to sterno-
thyroid muscle, 4: Branch to inferior belly of the 
omohyoid muscle. 

It has been shown that AC’s lesion can lead to changes 
in voice quality, such as loss of voice’s pitch and prosody 
in singing. Such disorders might be due to loss of support 
given by infrahyoid muscles to the cartilages of larynx 
during movements of vocal folds [11, 12]. 

A plethora of AC’s variations regarding its origin, 
course, morphological patterns and branching types has 
been detected in the relevant literature. No AC formation 
has been noted in cases where C1 and C2 ventral ramus 
are integrated with the hypoglossal nerve and C2 and 
C3 ramus are united to a distinct inferior root [13],  
as well as in cases where C1, C2 and C3 rami after 
incorporating with the vagus nerve, are emerging from 
that nerve providing innervation to infrahyoid muscles 
[3, 4]. In particular, Caliot et al. (1986) mentioned AC’s 
absence in 2.5% of the studied cases [14], whereas Rath 
and Anand (1994) noticed such an absence in 0.25% with 
the AC replaced by the so-called vagocervical complex 
constituted of the descending branch of vagus distributed 
to infrahyoid muscles; the latter one branch contained 
C1 and C2 ventral rami [15]. Moreover, a pseudo-AC 
may be presented resembling to AC but not providing 
branches to infrahyoid muscles. In such case, the superior 
root is derived from the superior cervical sympathetic 
ganglion and the inferior root from the vagus nerve [16]. 
Connections or deriving of AC from the cervical sym-
pathetic trunk, the accessory nerve, the phrenic nerve 
and cervical branch to sternocleidomastoid muscle have 
also been previously described [16–18]. 

AC’s superior root was found originating proximal 
to the posterior belly of the digastric muscle in 75% [14] 



Unusual morphological pattern and distribution of the ansa cervicalis: a case report 

 

995

or in 92% [19], whereas the AC’s loop was noticed distal 
to the superior belly of the omohyoid muscle in 30% [20], 
10.8% [8], 7.5% [6] and 15% [14]. Moreover, AC’s superior 
root was found descending on the external carotid artery 
in 68% [7], 60% [14] and 72% [20]. In the remaining 
cases, AC’s superior root descended on the internal carotid 
artery. Most frequently, the inferior root compared to the 
superior root of AC presents more variations [18, 20]. 

A great variability exists as regards the AC’s branches 
to the infrahyoid muscles and such an issue is beyond 
the aim of the present study. It is noteworthy to mention 
that occasionally some branches may provide origin to 
phrenic nerve [21, 22] or descend into the thorax to join 
the cardiac nerves or may innervate the sternocleido-
mastoid muscle [23]. In the latter work, the sterno-
cleidomastoid ramus was taking origin from the superior 
root of AC that consisted of fibers from the hypoglossal 
nerve, the C1 and C2 nerves. Interestingly, in a recent 
research it was observed that AC’s superior root gave 
off branch to sternocleidomastoid muscle in a very high 
incidence of 24% [7]. In our study, the sternocleido-
mastoid branch was derived from the union of two twigs 
arising from the sternothyroid branch of AC. That neural 
trunk after innervating the inferior belly of the omohyoid 
muscle was distributed to the sternocleidomastoid muscle. 

As regards the various morphologic patterns of AC’s 
loop, Jelev (2013) noticed five patterns, concerning the 
various nerve sources in which type I and V correspond 
to no AC formation, type II represents a hypoglosso-
cervical ansa, type III represents a hypoglosso-vagal-
cervical ansa, and type IV represents a vagocervical ansa 
[5]. Hegazy (2013) distinguished four forms of AC’s 
loop, thus U-shaped, Y-shaped , double fused Y-shaped 
and double separate Y-shaped loop [7], whereas Quadros 
et al. (2013) classified AC based on its formation as 
follows: normal ansa, dual ansa with absent inferior root, 
dual ansa with absent inferior root and intercommuni-
cation between C2 and C3 nerve and inferior root formed 
solely by C3 nerve [6]. 

Our case represents a unique combination of a new 
morphological AC pattern, where an unusual triangular 
nerve formation formed by two rami of the sterno-
thyroid branch was innervating the sternocleidomastoid 
muscle as well as the inferior belly of the omohyoid 
muscle. To the best of our knowledge, no such a similar 
case has been reported in the literature, and since this 
finding constitutes an exceptionally rare anatomic variant, 
it is worthwhile for surgeons to bear in mind such an 
aberrancy during surgical interventions in the area. We 
consider that a sternocleidomastoid branch derived from 
an AC is not such a surprising finding, since numerical 
connections exist between cervical nerves and the 
accessory and hypoglossal nerve [24]. 

AC can be damaged during various surgical procedures 
undertaken in the neck region, such as thyroid surgery, 
anterior cervical spine surgery, carotid endarterectomy 
and cervical lymphadenectomy. AC’s lesion has no serious 
functional or cosmetic consequences [20]. Accord et al. 
(2010) noticed that after sacrificing the AC, no signs of 
dysphagia and dysphonia or palsy of the ipsilateral hemi-
tongue was noted [4]. Nevertheless, some late changes 
in phonation have been reported after AC’s transection 

[11]. Furthermore, the similarity of AC’s diameter to that 
of the recurrent laryngeal nerve makes the AC a prime 
neural graft choice for re-innervating the paralyzed 
vocal cords after recurrent laryngeal nerve damage. 

 Conclusions 

Conclusively, surgeon of the region should be aware 
of the precise morphological and branching patterns of 
the AC in order not to damage it or/and its branches, 
since phonation disorders might appear. Moreover, AC’s 
maintenance is of great importance since it could 
potentially utilize as a graft in instances of paralyzed 
vocal cords. 

References 
[1] Banneheka S, Morphological study of the ansa cervicalis 

and the phrenic nerve, Anat Sci Int, 2008, 83(1):31–44. 
[2] Abu-Hijleh MF, Bilateral absence of ansa cervicalis replaced 

by vagocervical plexus: case report and literature review, 
Ann Anat, 2005, 187(2):121–125. 

[3] Verma R, Das S, Suri R, Unusual organization of the ansa 
cervicalis: a case report, Braz J Morphol Sci, 2005, 22(3): 
175–177. 

[4] Accord RE, Reyntjens P, Samyn M, Reuwer J, Unusual 
origin of the ansa cervicalis observed during carotid end-
arterectomy, Ann Vasc Surg, 2010, 24(5):692.e17–692.e19. 

[5] Jelev L, Some unusual types of formation of the ansa 
cervicalis in humans and proposal of a new morphological 
classification, Clin Anat, 2013, 26(8):961–965. 

[6] Quadros LS, Bhat N, Babu A, D’Souza AS, Anatomical 
variations in the ansa cervicalis and innervation of infrahyoid 
muscles, Int J Anat Res, 2013, 1(2):69–74. 

[7] Hegazy AMS, Anatomical study of the human ansa cervicalis 
nerve and its variations, Int J Anat Physiol, 2013, 2(3):014–
019. 

[8] Mwachaka PM, Ranketi SS, Elbusaidy H, Ogeng’o J, Variations 
in the anatomy of ansa cervicalis, Folia Morphol, 2010, 69(3): 
160–163. 

[9] McMinn RMH, Last’s anatomy, regional and applied, 8th 
edition, Churchill Livingstone, Edinburgh, 1991, 427–434. 

[10] Williams PL (ed), Gray’s anatomy, 38th edition, Churchill 
Livingstone, Edinburgh, 1995, 1258–1265. 

[11] Vollala VR, Bhat SM, Nayak S, Raghunathan D, Samuel VP, 
Rodrigues V, Mathew JG, A rare origin of upper root of ansa 
cervicalis from vagus nerve: a case report, Neuroanatomy, 
2005, 4:8–9. 

[12] Ayyoubian M, Koruji M, A rare anatomical variant of ansa 
cervicalis: case report, MJIRI, 2011, 24(4):238–240. 

[13] Venugopal SP, Mallula SB, Ansa cervicalis – without loop, 
Int J Anat Var, 2010, 3:153–155. 

[14] Caliot P, Dumont D, Bousquet V, Midy D, A note on the 
anastomoses between the hypoglossal nerve and the cervical 
plexus, Surg Radiol Anat,1986, 8(1):75–79. 

[15] Rath G, Anand C, Vagocervical complex replacing an absent 
ansa cervicalis, Surg Radiol Anat, 1994, 16(4):441–443. 

[16] Indrasingh I, Suma A, Selvakumar V, Chandi G, A rare vagal 
origin of the superior root of ansa cervicalis: a case report, J 
Anat Soc India, 1999, 48(1):6–8. 

[17] Bergman RA, Thompson SA, Afifi AK, Saadeh FA, Compendium 
of human anatomic variation: text, atlas, and world literature, 
Urban & Schwarzenberg, Baltimore, 1988. 

[18] Khaki AA, Shokouhi G, Shoja MM, Farahani RM, Zarrintan S, 
Khaki A, Montazam H, Tanoomand A, Tubbs RS, Ansa 
cervicalis as a variant of spinal accessory nerve plexus: a 
case report, Clin Anat, 2006, 19(6):540–543. 

[19] Chhetri DK, Berke GS, Ansa cervicalis nerve: review of the 
topographic anatomy and morphology, Laryngoscope, 1997, 
107(10):1366–1372. 

[20] Loukas M, Thorsell A, Tubbs RS, Kapos T, Louis RG Jr, 
Vulis M, Hage R, Jordan R, The ansa cervicalis revisited, 
Folia Morphol, 2007, 66(2):120–125. 

[21] Banneheka S, Anatomy of the ansa cervicalis: nerve fiber 
analysis, Anat Sci Int, 2008, 83(2):61–67. 



George K. Paraskevas et al. 

 

996 

[22] Turner W, A phrenic nerve receiving a root of origin from 
the descendens hypoglossi, J Anat Physiol, 1893, 27(Pt 3): 
427. 

[23] Koizumi M, Horiguchi M, Sekiya S, Isogai S, Nakano M,  
A case of the human sternocleidomastoid muscle additionally 
innervated by the hypoglossal nerve, Okajimas Folia Anat Jpn, 
1993, 69(6):361–367. 

[24] Schneider U, Biörnsen A, Hagenah R, Morphometric invest-
tigations of the connections between the posterior C-1 root 
and the accessory nerve in the human cranial cervical region, 
Acta Anat (Basel), 1996, 156(2):118–122. 
 
 

 
 
 
 
 
 
Corresponding author 
George K. Paraskevas, Assistant Professor, MD, PhD, Department of Anatomy, Faculty of Medicine, Aristotle 
University of Thessaloniki, Aristotle University Campus, PO Box 300, 54124 Thessaloniki, Greece; Phone 
+302310999330, e-mail: g_paraskevas@yahoo.gr 
 
 
 
 
 
 
Received: December 4, 2013 

Accepted: August 18, 2014 
 
 


