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ABSTRACT
Objective: This study is a retrospective analysis of patients with cervical ganglioneuromas highlighting the clinical course, radiological features, 
and histopathological characteristics.
Methods: A retrospective chart review of patients with cervical ganglioneuroma who were managed in a tertiary care center between January 
2018 and December 2019 was performed. Data on their demographic profile, clinical presentation, management, and follow-up were collected. 
The relevant data of a representative case of cervical ganglioneuroma is described in detail along with the overall data of all the patients.
Results: Three patients who had a diagnosis of biopsy proven ganglioneuroma from slowly progressive neck mass were included in this review. 
All 3 underwent complete surgical excision via transcervical approach. The tumor was seen to arise from the cervical sympathetic chain in all 
the cases with subsequent ipsilateral Horner’s syndrome in the postoperative period. No recurrence was detected in the mean follow-up period 
of 14 months.
Conclusion: Cervical ganglioneuromas are slow-growing and noninvasive neck masses with surgical excision as the treatment of choice. Post-
operative risk of Horner’s syndrome and lower cranial nerve weakness should be explained to the patients.
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Introduction

Ganglioneuromas (GN) are benign, slow-growing, noninva-
sive, and well-differentiated neoplasms of neuroblastic origin 
arising from the central or peripheral parts of the autonomic 
nervous system (1). Usually originating in the posterior medias-
tinum (60%–80%), GNs are also found in the abdominal cav-
ity (10%–15%) and head and neck regions (5%–8%) (lateral 
pharyngeal wall, retropharyngeal space, parapharyngeal space, 
and temporal bone) (2). In the head and neck region, GNs are 
usually asymptomatic and detected incidentally on imaging for 
other reasons. The usual symptoms reported are owing to the 
enlarging size of the tumor over a long duration. Cervical GNs 
may present as a soft or firm neck mass alone or along with 
symptoms of local compression such as dysphonia, dyspha-
gia, globus sensation, nerve palsy, and dyspnea (2-4). Surgical 
excision is considered the treatment of choice for this benign 
tumor, which is challenging in the cervical region because of 
its proximity to neurovascular structures including carotid ves-
sels, vagus nerve, and hypoglossal nerve (3). The purpose of 
this case series is to highlight the clinical course, radiological 

features, histopathological characteristics, and management 
of cervical GN.

Methods

A retrospective chart review of 3 patients with cervical GN 
who were managed at our department from January 01, 2018, 
to December 31, 2019, was performed. Ethical clearance was 
obtained from the Institute Ethics Committee, All India Insti-
tute of Medical Sciences, New Delhi (via reference number: 
IEC-960). Data were collected regarding the demograph-
ic profile, clinical presentation, and management along with 
postoperative complications and follow-up. Informed written 
consent was taken from 1 patient (adult) and legal guardians of 
the other 2 patients (children). All the patients had radiology in 
the form of contrast-enhanced magnetic resonance imaging 
(CEMRI) of the neck to determine space of origin, tumor char-
acteristics, and relation to great vessels. Histological diagnosis 
was made on core biopsy in the first 2 patients and postopera-
tive histopathology in the third case. Patients underwent tran-
scervical excision of the tumor after informed written consent 
for possible cranial nerve palsies (cervical sympathetic chain, 
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IX, X, XI, XII) and injury to great vessels. Patients were followed 
up with clinical examination to detect any recurrence.

Results

The demographic profile, clinical presentation, and manage-
ment of all 3 patients in addition to postoperative compli-
cations are summarized in Table 1. Of the 3 patients, 2 were 
female and 1 male with an age range from 9 to 33 years and 
a mean age of 19 years. The most common presentation 
was painless cervical mass followed by neck pain and mouth 
breathing. Complete excision was achieved in all 3 cases. The 
origin of the tumor was traced to the cervical sympathetic 
chain in all 3 cases intraoperatively. Postoperatively, all 3 pa-

tients developed Horner’s syndrome. In addition, 1 patient de-
veloped ipsilateral vagal palsy (case 1).

Case capsule
An adolescent girl aged 15 years presented to the ENT OPD 
with complaints of left neck swelling for 6 years, which was 
insidious in onset and gradually progressive in size. She had 
no complaints of pain, difficulty in swallowing, respiratory dis-
tress, or change in voice. On physical examination, a single 
24 × 20 cm mass in the left aspect of the neck was pres-
ent, extending vertically from the left mastoid tip and lower 
border of the mandible to the left sternoclavicular joint and 
suprasternal notch and horizontally from the anterior border 
of the right sternocleidomastoid to 2 cm lateral to the mid-
line in the posterior aspect of neck (Figure 1). The mass lesion 
was nontender, of variable consistency (both firm and cys-
tic) with restricted mobility, and ill-defined margins. The skin 
over the swelling was normal with carotid pulsations felt over 
the swelling. Because of the mass effect, the trachea devi-
ated to the right side of the midline. All lower cranial nerves 
were normal. There were no signs (i.e. ptosis, miosis, enoph-
thalmos, anhidrosis, and loss of cilio-spinal reflex) suggestive 
of Horner’s syndrome. On fibreoptic evaluation, there was a 
submucosal bulge in the left lateral wall of the oropharynx 
and laryngopharynx, and the larynx was normal.

CEMRI of neck showed a well-defined encapsulated and lob-
ulated mass lesion measuring 15.8 × 13 × 14 cm (CC × AP × 
transverse) in the left carotid space (Figure 2). The lesion was 
isointense to skeletal muscle on T1W and heterogeneously 
hyperintense on T2W sequence. Laterally, the mass lesion 
caused severe anterolateral displacement of the common 
carotid artery, left external carotid artery, and internal carotid 
artery with no evidence of encasement. Medially, the mass 
lesion caused severe compression of the nasopharynx, oro-
pharynx, and laryngopharynx with a deviation of the trachea 
and esophagus to the right. Superiorly, the lesion extended 
to the skull base abutting the left parotid gland and inferior-
ly extending to the upper border of D3 vertebra. Anteriorly, 
the lesion abutted the posterior third of the tongue and soft 
palate and posteriorly extending into the posterior triangle of 
the neck and abutting prevertebral muscles of the cervical 
and upper thoracic region.

A provisional diagnosis of left cervical schwannoma was made 
on the basis of clinical and radiological features.

Routine laboratory tests were within normal limits. Fine needle 
aspiration cytology was done, which was reported as a benign 
nerve sheath tumor. An ultrasound-guided biopsy was done 
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Main Points: 

•	 Cervical ganglioneuromas are rare, benign tumors presenting 
in the first 2 decades of life.

•	 Diagnosis is based on biopsy and histopathological examina-
tion.

•	 Surgical excision is the treatment of choice with a low risk 
of recurrence.

•	 Horner’s syndrome is a major postoperative complication 
when these originate from the cervical sympathetic chain.

•	 Larger tumors distort local anatomy and pose risk for carotid 
vessels and lower cranial nerves.

Figure 1. Clinical picture of case 1 showing extent of tumor in lateral view

Table 1. Details of patients with cervical ganglioneuroma

Serial  
number

Age  
(in years) Sex Symptoms Duration 

Size  
(in cm) Complication 

Follow-up  
(in months)

1 15 Female Left neck swelling 6 years 15 × 13 × 14 Horner’s syndrome &  
left vagal palsy

6

2 9 Female Left neck swelling, 
mouth breathing

8 years 7 × 5 × 3 Horner’s syndrome 15

3 33 Male Left neck pain on 
turning to the right

1 year 3.7 × 2.2 × 2 Horner’s syndrome 20



which showed a spindle cell tumor with features of GN. Urinary 
catecholamines were not raised, which was suggestive of the 
nonsecretory nature of the tumor.

The patient was planned for transcervical excision under gen-
eral anesthesia. Left hockey stick incision was used for ac-
cess. Sternocleidomastoid was cut in its lower third, and the 
internal jugular vein was ligated for exposure. Intraoperatively, 
multilobulated tumor with 3 components were present—one 
large 15 × 10 cm tumor deep to sternocleidomastoid, another 
5 × 5 cm tumor attached to the main tumor by fibrous bands, 
and a separate tumor 3 × 3 cm in left level V attached to deep 
cervical plexus of nerves, which were thickened. The common 
carotid artery was seen running over the tumor dividing into 
external and internal branches along with the vagus nerve. The 
common carotid artery and internal carotid artery were pre-
served. The vagus nerve was elongated and stretched because 
of the size of the tumor and was preserved as seen in Figure 3a. 

The tumor was released from its attachments and delivered 
completely (Figure 3b).

Histopathological findings of the index case
Gross examination revealed a tumor of size 19.5 × 14 × 8 cm 
with a thin shiny fibrous capsule. The cut surface showed a 
gray-white homogenous lobulated tumor with a single nerve 
trunk of size 2.5 × 1.5 × 0.5 cm. No areas of hemorrhage or 
necrosis were seen. Microscopic evaluation showed a well-cir-
cumscribed tumor with the presence of a thin pseudocapsule 
(Figure 4a) predominantly composed of Schwannian stroma 
and a few mature ganglion cells. Schwannian stroma was com-
posed of Schwann cells organized in fascicular pattern, and 
mature ganglion cells were surrounded by satellite cells (Figure 
4b). There was an absence of immature ganglion cells or neu-
roblastic cells, in addition to no neuropil in the tumor. Features 
were those of GN, mature type.

Postoperatively, the patient developed left vocal cord palsy, 
which lead to aspiration of liquids. The patient also developed 
Horner’s syndrome. The patient was started on nasogastric 
feeding, and intensive swallowing therapy was initiated along 
with incentive spirometry. Gradually, the patient learned swal-
lowing maneuvers and was started on semisolid feeds on post-
operative day 15 with no signs of aspiration.

Discussion

The International Neuroblastoma Pathology Classification 
classifies peripheral neuroblastic tumors into 4 types: (a) neu-
roblastoma (Schwannian stroma poor); (b) Ganglioneuroblas-
toma, intermixed (Schwannian stroma rich); (c) GN (Schwan-
nian stroma dominant); and (d) Ganglioneuroblastoma, nodular 
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Figure 2. Axial contrast-enhanced magnetic resonance imaging (left) 
and magnetic resonance angiography (right) showing tumor in the left 
carotid space causing displacement of the great vessels laterally.

Figure 3. a, b. Tumor relation with stretched vagus nerve (arrow) and common carotid artery (star) (a). Dissected tumor specimen (b)

a b



(composite, Schwannian stroma rich/stroma dominant and 
stroma poor) (5). GN is composed entirely of mature ganglion 
cells and rich Schwannian stroma. It can be differentiated from 
the other variants by the absence of any residual neuroblasts 
and neuropils. Stroma cells are positive for S-100, synapto-
physin, and neurofilament protein, whereas, ganglion cells are 
additionally positive for chromogranin A and glial fibrillary acid-
ic protein. Neuroblastoma cells stain negative for S-100. These 
are distinguished based on the degree and type of neuroblas-
tic differentiation and degree of Schwannian stroma devel-
opment (3). A neuroblastoma contains primitive neuroblasts 
whereas GN contains mature Schwann cells and ganglion cells. 
An intermediate cell population comprises ganglioneuroblas-
toma (3). 

GNs are benign neoplasms arising mainly from neural crest 
cells of paraspinal sympathetic chain ganglia found commonly 
in the posterior mediastinum, adrenal gland, retroperitoneum, 
and pelvis. Head and neck regions are involved rarely, with cer-

vical GN comprising 5% to 8% of cases (3, 4). They usually 
present under 20 years of age with slight female preponder-
ance as seen in our series (4, 6, 7). They can also be found in 
adults as an incidental finding. Clinical features include local 
symptoms of obstruction and compression over surrounding 
structures. Infrequently, patients may present with diarrhea, 
hypertension, virilization, and myasthenia gravis (2). In our 
case series, even though 2 patients had massive swelling in 
the neck, they had no complaints of dysphagia. The tumor 
was an incidental finding in the third patient. The tumor was 
nonfunctional in all 3 patients, confirming the reported data 
in the literature regarding the nonfunctional nature of head 
and neck paragangliomas (7). Diagnosis is mainly dependent 
on cytology/biopsy and radiology of the tumor (2). Ultraso-
nography, contrast-enhanced computed tomography (CECT), 
and CEMRI are useful for evaluation and delineation of site, 
extent, and relationship to surrounding structures. CT char-
acteristics include well-defined mass with low or intermediate 
CT attenuation, with fine/punctate calcification. On CEMRI, 

258

Cervical Ganglioneuromas	 B-ENT 2021; 17(4): 255-9

Figure 4. a, b. Well-circumscribed tumor with the presence of a thin pseudocapsule (painted with ink) (a). Schwannian stroma (arrow) with 
mature ganglion cells (star) (b)

a b

Table 2. CEMRI findings of patients of cervical ganglioneuroma

Serial 
number T1W T2W Postcontrast T1W DWI

1 Well-defined, encapsulated, and 
lobulated mass lesion measuring 
15.8 × 13.1 × 14 cm in carotid space of 
neck on left side. Lesion isointense to 
skeletal muscle.

Heterogeneously 
hyperintense

Heterogeneous 
enhancement 

Few areas of diffusion 
restriction observed

2 Well-defined and hypointense fusiform 
shaped mass measuring 9 × 6 × 3.1 cm 
in left carotid space with central area of 
hypo-intensity s/o calcification. 

Predominantly 
hyperintense with central 
areas of hypointensity s/o 
calcification

Homogeneous 
enhancement

Patchy areas of diffusion 
restriction present

3 Well-defined hypointense mass 
measuring 3.7 × 2.2 × 2 cm in left 
pre-styloid parapharyngeal space.

Heterogeneously 
hyperintense

Patchy arterial 
phase enhancement 
with progressive 
enhancement on venous 
and delayed phase

No diffusion restriction 
appreciated

s/o: suggestive of



cervical GNs are well defined, hypo isointense on T1WI, and 
heterogeneously hyperintense on T2WI. The tumor shows 
delayed and progressive nonintense enhancement on gad-
olinium. On diffusion-weighted imaging (DWI), cervical GNs 
may show patchy areas of diffusion restriction in large-sized 
tumors as seen in 2 of our cases (Table 2). Great vessels of 
the neck are usually displaced anteriorly by the tumor as the 
cervical sympathetic trunk is located posteriorly in the carotid 
space. Definite histopathology is required to know the exact 
nature of tumors and plan regarding the excision of the tu-
mor. We did a preoperative core biopsy in the first 2 cases to 
confirm the diagnosis. In the third case, preoperative diagnosis 
of schwannoma was made on clinical and radiological grounds 
and diagnosis of GN was confirmed on histopathological ex-
amination of excised specimen. Microscopically, cervical GNs 
are made of intersecting bundles of spindle cells, myxoid stro-
ma, and mature ganglion cells which are mostly positive for 
S-100 protein (2). Excision is the most effective treatment for 
this benign tumor. Intraoperatively, the relation of tumor to 
surrounding great vessels and vagus nerve should be carefully 
evaluated to preserve them. The proximity of important struc-
tures and distortion of the local anatomy account for the high-
est rate of postsurgical complications seen in head and neck 
GN (35.6%) than those with other sites (7). The tumor was 
found to be originating from the cervical sympathetic chain in 
all 3 patients. Xu et al2have reported the occurrence of Horn-
er’s syndrome in 7 of the 21 cases reviewed by them; whereas 
in the case series by Cannady et al,6 all 5 patients developed 
Horner’s syndrome, making it the most common complica-
tion seen after excision of cervical GN as was seen in our 3 
cases (2, 6, 7). Other complications of surgery include vagal 
nerve paresis/palsy and hypoglossal nerve paresis/palsy. The 
vagus nerve was intimately related to the tumor, which was 
preserved intraoperatively in all 3 cases, but postoperatively 
case 1 had vagal palsy. Recurrences have not been reported 
in the literature following complete excision of the tumor (7). 
However, long-term follow-up is required to diagnose delayed 
recurrences. In our small series with a short-term follow-up of 
up to 20 months, no recurrence was detected.

In conclusion, cervical GNs are slow-growing, noninvasive be-
nign neck masses arising from the sympathetic nervous sys-
tem, and usually present in the first 2 decades of life. These 
lead to distortion of the local anatomy causing significant 
surgical risk to great vessels and nerves. Imaging is necessary 
to delineate the relation of the tumor with surrounding struc-
tures, with the diagnosis being established on biopsy or post-

operative histopathology. Complete surgical excision is the 
treatment of choice with most tumors excised via the trans-
cervical approach. The risk of recurrence following surgical ex-
cision is low. Informed written consent for Horner’s syndrome 
and lower cranial nerve paresis/palsy should be obtained for all 
cases.
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