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ABSTRACT 
 
Background: Congenital anomalies are defined as structural or functional anomalies that occur during intrauterine life. 
Awareness of such variations will decrease intraoperative dilemma and complications. In this article, we have presented 
our experience in congenital anomalies and anatomical aberrations in head and neck malignancies. We have reviewed the 
literature and discussed relevant embryology and their clinical significance. Methods: All patients with head and neck 
malignancies operated at our institution in the past three years, who had congenital anomalies and anatomical aberrations 
detected during preoperative evaluation or intraoperatively were included in this study. Results: Seven types of congenital 
anomalies were encountered, with most common anomaly being the aberrations in the pattern of facial nerve branches 
(47.6%). Thyroglossal cyst and non-recurrent laryngeal nerves were the next common anomalies noted (14.2%). 
Preoperative suspicion and diagnosis were evident in three patients. Conclusion: Though rare, congenital anomalies may 
pose significant challenges to the surgeon. Since most of them are noticed intraoperatively, a thorough knowledge of 
anatomy and its variation will help prevent injury to these structures. When promptly recognized and appropriately dealt, 
congenital anomalies do not produce surgical morbidity. 
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INTRODUCTION 
 

Congenital anomalies are also known as birth 

defects, congenital disorders or congenital 

malformations. Congenital anomalies can be defined 

as structural or functional anomalies that occur 

during intrauterine life and can be identified 

prenatally, at birth, or sometimes may only be 

detected later in infancy (WHO fact sheet, updated 

Sep 2016).  

Although approximately 50% of all congenital 

anomalies cannot be linked to a specific cause, there 

are some known genetic, environmental and other 

causes or risk factors. Their spectrum of clinical 

implication may range from innocuous coexistence, 

through diagnostic dilemma or therapeutic 

challenges, to life-threatening defects. Though case 

reports on congenital anomalies are widely reported 

in pediatric malignancies, literature is scanty on the 

prevalence and clinical significance of such 

anomalies in adult malignancies.[1,2] 
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Aim 

In this article, we present our experience in 

congenital anomalies of head and neck. We have 

discussed relevant embryology and their clinical 

significance. 

 

MATERIALS AND METHODS 
 

All patients who underwent surgery for head and 

neck malignancies at our institution between 2014 

and 2017, who had congenital anomalies or 

anatomical aberrations were included in the study. 

We have reviewed literature, discussed relevant 

embryology and their clinical significance. 

 

RESULTS  
 

Seven different types of congenital anomalies were 

observed among 21 patients (Table 1) with most 

common anomaly being the aberrations in the 

terminal branching pattern of facial N (47.6%). Non-

recurrent laryngeal nerves and Thyroglossal cyst 

were the next common anomalies noted (14.2% 

each). Preoperative suspicion and diagnosis were 

evident in three patients (Thyroglossal cyst). 

Surgical challenges posed by these anomalies were 
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handled effectively by meticulous dissection and 

hence no anomaly specific morbidity was 

encountered. 

Table 1: Anomaly and aberrations 

Anomaly and 

aberrations 

Primary 

malignancy 

Number of 

cases 

Facial nerve  Parotid tumour 10 

Non-recurrent laryngeal 

nerve  

Carcinoma thyroid 3 

Thyroglossal cyst  Carcinoma thyroid  3 

Accessory nerve anomaly  Carcinoma alveolus 2 

Retrosternal thyroid  Follicular neoplasm 

of thyroid  

1 

Right subclavian artery in 

neck  

Carcinoma tongue 1 

Abnormal 

stylopharyngeus 

attachment  

Carcinoma buccal 

mucosa 

1 

 

DISCUSSION 
 

Table 2: The branching patterns were classified into six 

types based on the description of Davis et.al[7] 

Branc

hing 

patter

ns 

Percent

age of 

Patient

s 

Description 

Type I 13% 
No anastomosis occurred between 

branches of the facial nerve 

Type II 20% 

Presence of an anastomotic connection 

between branches of the temporofacial 
division. 

Type 

III 
28% 

A single anastomosis between the 

temporofacial and cervicofacial divisions 

Type 

IV 
24% A combination of type II and type III 

Type V 9% 

Two anastomotic rami passed from the 

cervicofacial division to intertwine with 
the branches of the temporofacial division 

Type 

VI 
6% 

Plexiform arrangement, the mandibular 

branch sent a twig to join any members of 
the temporofacial division 

 

Facial nerve aberrations 
Though not strictly considered as congenital 

anomalies, aberrations in facial nerve branching 

pattern are quite commonly encountered in surgical 

practice. Awareness of such variations is essential in 

anticipating, identifying and preserving them during 

surgery. There are 23 facial muscles, most of which 

are paired. In facial expressions, 17 muscles are 

activated (Freilinger et al., 1990).3 The knowledge 

of the surgical anatomy of the facial nerve and its 

correlations with the parotid gland and facial 

muscles are very important for adequate preservation 

in the cases of surgery in this area. The iatrogenic 

injury (21%) is very common.[4] The choice of the 

surgical approach is very relevant in the parotid 

surgery because of the extreme anatomic variability 

of the parotid area and the functional importance of 

the branches of the facial nerve.[5] The facial nerve 

emerged from the stylomastoid foramen, which is 

located immediately dorsolaterally to the base of the 

styloid process. From there, the facial nerve took a 

downward and ventrolateral course and entered the 

retromandibular fossa, which was filled with parotid 

parenchyma. The branching pattern of the facial 

nerve varies among individuals. The classification of 

the peripheral distribution of the facial nerve is based 

on the type and number of anastomoses between the 

peripheral branches. McCormack et al.[6] reported on 

100 cases, classifying eight types of variations in 

facial nerve branching. These were arranged in order 

of increasing complexity, beginning with the simple 

type and ending with those exhibiting a markedly 

plexiform arrangement. The classification reported 

by Davis et al.[7] followed the scheme described by 

McCormack et al. 

We came across 3 out of the 6 described variations 

in facial nerve branching aberrations (Type: II, III, 

IV). [Figure 1,2,3] With delicate dissection, branches 

of facial nerve were preserved in all patients with no 

postoperative morbidity. 

 

 
Figure 1: Type II Facial nerve aberration 

 

 
Figure 2: Type III Facial nerve aberration 

 

 
Figure 3: Type IV Facial nerve aberration 

Non-Recurrent Laryngeal Nerve (NRLN)  
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The non-recurrent laryngeal nerve is a rare anomaly, 

passes transversely into larynx with or without its 

recurrent branches directly arising from the vagus 

nerve. Due to deviating from its normal course, the 

non-recurrent laryngeal nerve is vulnerable to injury 

during thyroid surgery. The incidence on the right 

side is 0.3 - 0.8% and extremely rare on the left side 

0.004%. When the 4th pair of aortic arch generates 

the common carotid artery and the right subclavian 

artery, disappears during embryologic development, 

the right subclavian artery arises from the right 

dorsal aorta and absence of innominate artery. With 

the absence of the normal anatomical position of the 

right subclavian artery, the right RLN will traverse 

directly from the vagus nerve before entering the 

larynx. The left NRLN is associated with situs 

inversus or loss of ductus arteriosus during the fetal 

life.[8] Three types can be distinguished. Toniato et 

al.[9] classified the RLN anomalies into the 

following: Type A: Non-recurrent laryngeal nerve 

arising directly from the cervical vagus and coursing 

along the branches of the superior thyroid peduncle. 

Type B: Follows a course over and parallel to 

inferior thyroid artery. Type C: Follows a course 

parallel to and under or between branches of the 

inferior thyroid artery [Figure 4] Preoperative 

diagnosis of NRLN is extremely difficult but may be 

suspected in situs inversus on a preoperative chest x-

ray and in patients with dysphagia lusoria due to an 

aberrant retro esophageal right subclavian artery. 

Failure to recognize may result in severe iatrogenic 

morbidity. An NRLN should be anticipated in the 

absence of RLN in its usual anatomical position, and 

a systematic diligent dissection can spare this 

anomalous vital structure. We found 3 cases of 

NRLN [Figure 5] in papillary carcinoma thyroid, in 

which all had type 2A course, identified promptly 

and preserved. Left RLN had a normal course. 

 

 
Figure 4: Schematic presentation of Non Recurrent 

Laryngeal Nerve (NRLN) 

 

 
Figure 5: NRLN arising from the vagus nerve at the 

cervical level 

 

Thyroglossal Duct Cyst (TGDC) 

A TGDC is the most common anomaly in the 

development of the thyroid gland.[10] Seventy 

percent of midline masses diagnosed during 

childhood and 7% in adults had TGDCs.[11] Only 1% 

of thyroid carcinomas arise from a TGDC.[12]  

Brentano in 1911 and Uchermann in 1915 are 

credited as being among the first to describe a 

neoplasm in a thyroglossal duct (TGD) remnant; the 

median age at presentation is 40 years, and most 

patients are asymptomatic.[13] 

There is still controversy regarding the need to 

remove the thyroid gland in the case of a papillary 

carcinoma of the TGDC.[12] Thyroidectomy is 

recommended in cases where (a) the thyroid gland is 

multinodular, with a cold nodule in a thyroid iodine 

uptake scan; (b) enlarged lymph nodes are present, 

or (c) a history of neck irradiation exists.[14] 

There are two theories to explain the thyrogenic 

origin of TGDC adenocarcinomas. Firstly, the de 

novo theory is based on the fact that in 62% of cases, 

ectopic thyroid tissue can be identified 

histopathologically, and this is supported by the 

absence of medullary carcinoma in the TGDC as it 

arises from parafollicular cells. The second is the 

metastatic theory which suggests that Thyroglossal 

cyst carcinoma is metastatic from an occult primary 

thyroid gland, as papillary carcinoma is 

multifocal.[15] Although Crile believed that the 

TGDC could act as a natural conduit for the spread 

of thyroid carcinoma, the metastatic theory seems 

less likely.[16,17] Mobini et al. conceded that 

squamous cell carcinoma is probably the only true 

carcinoma of the TGDC since the other 

malignancies develop in ectopic thyroid tissue.[18] 

Thus, squamous cell carcinoma can be considered 

the only primary thyroglossal cyst tumor, being very 

rare and having a poor prognosis with a mortality 

rate of 30–40%.[19] 

A previous study proposed an algorithm for 

treatment of papillary carcinoma in TGDC which 

involved a simple Sistrunk procedure in patients less 

than 45 years of age with tumors less than 1.5 cm 

that are confined to the cyst and who show an 

ultrasonographically normal thyroid gland and no 

suspicious lymph nodes. Total thyroidectomy with 

neck dissection is performed only when lymph node 

metastases are found on ultrasound or during 

surgery.[20] 

We came across well-differentiated thyroid cancer of 

TGDC in three patients. Two patients, one each with 

papillary carcinoma [Figure 6] and follicular 

neoplasm underwent total thyroidectomy, bilateral 

paratracheal dissection, and excision of the mass. 

Spinal accessory nerve (San) 

Relationship of SAN with IJV is variable with an 

attendant risk of injury during level II nodal 

dissection. The postoperative morbidity is substantial 

and impairs the quality of life. Two arrangements of 
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the nerve about the jugular vein are seen during neck 

dissections. In most cases (56–90%), the nerve 

crosses the lateral side of the vein,[21] but in 10–44 % 

of cases the nerve courses medial to it.[22] On very 

rare occasions, the nerve may be enclosed by the 

vein.[23,24] In its medial course, SAN crossed the IJV 

ventrally in 39.8% of cases, dorsally in 57.4% of 

cases and passed through the IJV in 2.8% of cases. 

We found quite a rare medial relationship of SAN to 

IJV with ventral coursing in a case of carcinoma 

tongue [Figure 7].  Awareness of such anomalous 

relationship is essential to prevent this vital nerve 

from being injured in the background of altered 

anatomy. 
 

 
Figure 6: Thyroglossal duct cyst (TGDC) 

 

 
Figure 7: Spinal accessory nerve lying medial to 

internal jugular vein 

 

Retrosternal Goitre (RG) 

Initially, goiter was generically considered as retro-

sternal when extended below the thoracic inlet.25 

Later, RG was defined by DeSouza and Smith as 

goiter with a portion of its mass ≥ 50% situated in 

the mediastinum. However, this definition lacks 

anatomic precision and can be misinterpreted. More 

precise definitions of RG have been suggested, 

namely: a goiter lying two fingerbreadths below the 

thoracic inlet with the patient in a supine position,[26] 

a goiter reaching the aortic arch,[27] or the carinae 

tracheae,[28] a goiter with its inferior pole passing 

through the cervico-thoracic isthmus below the 

subclavian vessels. Several classification systems 

have also been developed to better classify RG. 

Cohen and Cho divide goiters into four grades, 

depending on the percentage of goitre mass located 

in the mediastinum.[29] Huins et al. proposed a 

classification of RG based on the relationship of 

goitre with anatomical structures of the 

mediastinum: they defined three grades of goitre 

depending upon mediastinal extension, namely, to 

the level of the aortic arch, to the level of the 

pericardium or below the level of the right atrium.[30] 

Four definitions of RG are described: (i) a thyroid in 

which any part of the gland extends below the 

thoracic inlet with the patient in the surgical 

position; (ii) a gland reaching the level of the aortic 

arch; (iii) a thyroid reaching the level of T4 (on chest 

x-ray) and (iv) greater than 50% (or ‘‘the majority'') 

of the gland residing below the thoracic inlet. 

DeSouza and Smith classified retrosternal thyroid as 

grade I where thyroid located above aortic arch, 

grade II between aortic arch and pericardium and 

grade III where thyroid extend below right atrium.[30] 

We encountered one retrosternal thyroid with 

follicular carcinoma, which was above the aortic 

arch (grade I), total thyroidectomy with paratracheal 

dissection was accomplished comfortably through 

cervical approach [Figure 8]. Though not an 

anatomical anomaly, this aberration should not be 

overlooked since technical implications in surgery 

differ depending on its grade. 

 

 
Figure 8: Retrosternal goitre (RG) 

 

High right subclavian artery 

Highly placed right subclavian artery in the neck is 

uncommon in surgical practice. The developmental 

abnormalities which cause this malformation are 

unknown. The supra-aortic trunks originate from the 

aortic sac and from the 6 pairs of aortic arches 

corresponding to the 6 branchial arches, most of 

which become partially or completely obliterated 

near the eighth week of gestation. One possible 

explanation for a high location of the right 

subclavian artery could be the persistence of a 

portion of the proximal segment of the fourth right 

arch. A high bifurcation of the subclavian artery is 

associated with changes in the right recurrent nerve, 

which surrounds the right subclavian artery near its 

origin Farmery et al. in their study on the ascent of 

subclavian into the neck found a mean (SD) 

excursion of the right subclavian artery above the 

clavicle was 10.4 (11.4) mm. The mean (SD) 

distance from the cricoid cartilage to the right 

subclavian artery was 30.6 (14.3) mm, and the data 

showed a high degree of variance. There was a linear 

relationship between neck length and cricoid - 
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subclavian distance. This anomaly might pose lethal 

complications when injured while attempting 

techniques like percutaneous tracheostomy.[31] We 

encountered a high arching right subclavian artery in 

the neck, 3 cm above the clavicle with the higher 

take-off of right RLN in the neck [Figure 9]. 
 

 
Figure 9: High right subclavian artery 

Abnormal stylopharyngeus 

The stylopharyngeus is a long, slender muscle, 

cylindrical above, flattened below. It arises from the 

medial side of the base of the temporal styloid 

process, passes downward along the side of the 

pharynx between the superior pharyngeal constrictor 

and the middle pharyngeal constrictor, and spreads 

out beneath the mucous membrane. Some of its 

fibers are lost in the constrictor muscles while others, 

joining the palatopharyngeus muscle, are inserted 

into the posterior border of the thyroid cartilage.[32] 

It usually courses deep to posterior belly of digastric 

muscle. In one of our neck dissections, we noticed 

anomalous coursing of stylopharyngeus anterior to 

digastric muscle [Figure 10]. Though it appears 

innocuous, this might pose a problem for trainees in 

identifying the posterior belly of digastric muscle 

which acts as an important landmark for many other 

vital structures deep to it. 

 

 
Figure 10: Abnormal stylopharyngeus 

 

CONCLUSION 
 

Though rare, congenital anomalies may pose 

significant challenges to the surgeon. Since most of 

them are noticed intraoperatively, a thorough 

knowledge of anatomy and its variation will help 

prevent injury to these structures. When promptly 

recognized and appropriately dealt, congenital 

anomalies do not produce surgical morbidity. 
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