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Abstract 
Ganglioneuromas is usually arising in the posterior mediastinum and the retroperitoneum, but 

parapharyngeal ganglioneuromas are so rare that only 11 cases have been reported in the 

literature. We report a case of a 26-year-old woman with a parapharyngeal ganglioneuroma. who 

presented with a history of a indolent right cervical mass for 24 years. Computed tomography 

scan suggested that the mass was located between the carotid sheath and cervical vertebrae. The 

mass was completely resected under general anesthesia. It was a well-circumscribed, grayish-

white and fish-shaped mass, 3.9 × 1.3 × 5.2 cm in size. Histological examination gave the 

diagnosis of ganglioneuroma, which was also confirmed by immunohistochemical stainings for 

Neuron-specific enolase and S-100, which presented intensive positive expressions. Dysphagia 

and Horner’s symptoms improved after surgery. There was no recurrence or metastases after 12 

months. 
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1. INTRODUCTION 
Ganglioneuromas (GNs) are rare, benign 

tumors of primordial neural crest tissue that, 

originate from the sympathetic chain. GNs 

are most frequently diagnosed in patients 

between the ages of 10 and 29 years and are 

most commonly located in the posterior 

mediastinum (41%), followed by the 

retroperitoneum (37%), adrenal gland 

(21%), and neck (8%)(Cavanaugh DA, et al. 

2010). GNs are rarely located in the 

parapharyngeal space, and complete surgical 

resection is considered curative. The authors 

present a case of retropharyngeal GN; the 

clinical presentation, radiographic findings, 

treatment and postoperative complications 

are discussed. 

 

2. CASE PRESENTATION 

The patient, a 26-year-old female, presented 

to an out-patient clinic in August 2018with 

chief complaints of indolent swelling on the 

right side of the necks, difficulty 

swallowing, and difficulty breathing while 

http://www.ijsar.in/
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lying down. This swelling had developed 24 

years prior to admission. The swelling was 

first noted when the patient was 2 years-old, 

following a traumatic injury to her neck, and 

thereafter gradually increased in size. There 

was no other significant clinical history. On 

clinical examination, a mass was present in 

the upper right cervical region; it was firm, 

non-tender, and measured 6.0 × 7.0 cm in 

size. The overlying skin that was elastic in 

consistency showed stretched-out, 

prominent veins. General physical 

examination revealed normal vital signs and 

an essentially normal systemic examination. 

Magnetic resonance (MR) imaging of the 

neck detected a densely enhancing soft 

tissue mass between the carotid sheath and 

cervical vertebrae. The mass measured 3.9 × 

1.3 × 5.2 cm and was located outside of the 

hyoid, which was being pressed by the mass. 

The carotid sheath, which was under 

pressure from the mass, was displaced to the 

front and outward, adjacent to lateral wall of 

the pharynx. The mass had medium signal 

intensity on T1-weighted images (Figures 

1A, 1B), heterogeneous, high signal 

intensity on T2-weighted images and fat 

saturation (Figure 2A, 2B). A complete 

resection of the lesion was performed under 

general anesthesia. The lesion consisted of a 

rubbery nodule; the cut section of the nodule 

was grayish-white, soft, and fish-shaped 

(Figure 3). Microscopically, hematoxylin 

and eosin stains showed mature spindle 

Schwann cells and scattered ganglion cells 

in myxoid stroma (Figures 4A, 4B). No 

immature elements were noted. 

Immunostaining showed that the spindled 

Schwann cells were strongly reactive 

towards S-100 (Figure 5A, 5B) and that the 

ganglion cells were strongly reactive 

towards neuron-specific enolase (Figures 

6A, 6B), which confirmed the tumor 

neurogenic origin. The histology confirmed 

the diagnosis of ganglioneuroma. After 

surgery, the patient presented with right 

palpebral ptosis and anisocoria with 

homolateral mydriasis typical of Horner’s 

syndrome. The surgical incision healed well. 

There was no recurrence or metastases 12 

months after surgery. Dysphagia and 

Horner’s symptoms improved.  

 

 

 
Fig. 1. Magnetic resonance imaging showing the isodense lesion which is uniformly enhancing 

with the surrounding vessels in the parapharyngeal on T1-WI. (A) coronal view; (B) axial view. 
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Fig. 2. Magnetic resonance imaging showing a hyperdense lesion in the right parapharyngeal as 

compared to the surrounding muscle with a variable signal and distinct margins on T2-WIFS. 

(A)coronal view; (B) axial view. 

 

 
Fig. 3. Tumor mass exposed after longitudinal section. 

 

 
Fig. 4. Mature spindle Schwann cells with scattered ganglion cells in myxoid stroma. (A) 

haematoxylin and eosin, original magnification × 40. (B) haematoxylin and eosin, original 

magnification × 100. 

 



 IJSAR, 7(3), 2020; 01-07 

4 

 

 
Fig. 5. S-100 positivity in both spindl cells and ganglion cells. (A) S-100, original magnification 

× 100. (B) S-100, original magnification × 200. 

 

 
Fig. 6. Ganglion cells showing strong reactivity for neurone specific enolase. (A) NSE, original 

magnification × 100. (B) NSE, original magnification × 200. 

 

 

3. DISCUSSION 

Neuroblastoma, ganglioneuroblastoma, and 

GNs are tumors of the sympathetic nervous 

system that arise from neural crest cells. 

They arise wherever sympathetic tissue 

exists and can be found in the neck, 

posterior mediastinum, adrenal gland, 

retroperitoneum, and pelvis. The three 

tumors are considered different stages of 

cellular and extracellular maturation: for 

example, a sympathetic neuroblastoma may 

be the precursor of a ganglioneuroma 

(Cushing  and Wolbach, 1927). GN is the 

most mature form of neuroblastoma. GN is 

composed of gangliocytes and mature 

stroma. Primitive neuroblasts with 

malignant potential were not observed in our 

patient. Some authors have reported 

malignant neuroblastomas transform into 

benign GNs spontaneously or after 

radiotherapy (Cushing and Wolbach, 1927; 

Shimada, et al. 1999). 

GNs of parapharyngeal lesions are rare that 

only 8 cases have been reported in the 

literature (Albonico, etal. 2001;Danosos, et 

al. 1980;DIBRINO and GRIGI, 

1964;Hazarika, et al. 1993;Kaufman, et al. 

2001;PAROLARI, 1961;Pop, et al. 

1976;Sinha, et al. 2011), compared with the 

appearance of salivary gland tumors (40%-
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50%), which are the most common, with 

neurogenic tumors (17%-25%) and 

paragangliomas (10%-15%) following 

closely behind(Ralli, et al. 2018). GNs 

arising in the parapharyngeal space usually 

occur within the first months of life and can 

stay clinically latent for a long period. The 

signs and symptoms often present as 

swelling without other symptomology, but 

are usually related to the mass’s effect. 

Geoerger reported that patients with a 

primary GN were significantly older than 

patients with a neuroblastoma. The median 

age at GN diagnosis was 79 months. The 

relatively late age at diagnosis in children is 

attributed to the tumors remaining 

asymptomatic. As in the reported case, the 

patient complained that this mass had 

developed 24 years prior to admission and 

presented with dysphagia and, positional 

dyspnea.  

Pre-operative diagnosis of tumors is based 

on radiological detection of a lateral neck 

mass in the age-appropriate population. A 

parapharyngeal neurogenic tumor is 

diagnosed by the imaging appearance of the 

lesion, including its position, shape and 

internal architecture. It is difficult to 

differentiate between benign and malignant 

neurogenic tumors unless distant metastases 

are obesrved. However, most neurogenic 

tumors in adults are benign. CT and MR 

imaging characteristics of ganglioneuromas 

can lead to a specific diagnosis or contribute 

to further specifying the differential 

diagnosis. CT imaging shows a relatively 

hyperdense area, and punctate calcifications 

are observed. In MR imaging, GNs show a 

low signal on T1-weighted images and a 

high intensity signal on T2-weighted 

images. Several studies in the literature 

report that high, heterogeneous intensity on 

T2-weighted images correlates with 

GN(Majbar, et al. 2014). In our case, MR 

imaging demonstrated displacement of 

surrounding cervical structures with a high 

intensity signal on T2- weighted images and 

fat saturation and, a medium intensity signal 

on T1-weighted images.  

Fine needle aspiration cytology (FNAC) is a 

cytologic examination and a pre-operative 

method in the diagnosis of cervical masses. 

The typical cytologic features include a 

mixture of spindle Schwann cells and 

randomly distributed single or clustered 

mature ganglion cells embedded in the 

fibromyxoid matrix (Koshy, et al. 2019). 

However, because a single sample is 

inadequate and is not representative, an 

extensive sampling is needed, requiration 

aspirating from multiple tumor sites. As a 

result, performing this process is 

complicated and unrealistic in the 

parapharyngeal space. Therefore, a correct 

diagnosis of GN can’t be established and 

made reliably based on cytology alone. It is 

difficult to diagnose a parapharyngeal space 

GN radiologically and cytologically; 

therefore, GN requires tissue investigation 

for diagnosis by completely resecting the 

lesion, and performing hematoxylin and 

eosin (HE) stains and immunohistochemical 

stains of histopathology sections. Ganglion 

cells and Schwann cells in a loose myxoid 

stroma can been seen using HE stains. A 

wide range of well-characterized 

monoclonal antibodies are available to serve 

as reliable immunohistochemical tumor 

markers, including neuron-specific enolase 

(NSE), S-100 protein and neurofilament. 

The most sensitive immunohistochemical 

neuroendocrine markers in neuroblastic 

tumors are NSE and S-100 protein. NSE- 

positive cells might be useful in 

discriminating the neurogenic origin of GN. 

These positive cells have been found in 

mature ganglion cells and well-

differentiated tumors. Moreover, S-100 

proteins may help to determine degree the 

grade of tumor cell maturation, which is an 

important indicator of prognosis.  The 

cytoplasm and nucleus can be colored. A 

greater number of mature tumor cells is 

indicative of a better prognosis. This 
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observation is in accordance with the 

findings of several investigators (Iwanaga, 

et al. 1989). Immunohistochemical stains 

(performed with the following monoclonal 

antibodies: neuron-specific enolase, 

neurofilament, and S-100) confirm the 

ganglioneuroma diagnosis and rule out other 

parapharyngeal lesions such as, 

schwannoma, neurofibroma, or branchial 

cleft cyst. In our case, the diagnosis of 

ganglioneuroma was confirmed 

histologically after complete surgical 

excision of the mass. The lesion consisted of 

a rubbery nodule; the nodule section was 

grayish-white, soft, and fish-shaped. 

Hematoxylin and eosin stains of the 

histopathology section showed 

predominantly mature spindle Schwann 

cells with scattered ganglion cells in myxoid 

stroma. Immunostaining showed that the 

spindled Schwann cells were strongly 

reactive toward S-100, which confirmed 

benign nature of the tumor, and that the 

ganglion cells were strongly reactive toward 

neuron-specific enolase, which confirmed 

the tumor’s neurogenic origin.  

Although rare, ganglioneuromas should 

always be considered neuroblastomas. 

Neuroblastomas are highly malignant 

tumors and the most common extra-cranial 

solid tumor in childhood. It is difficult to 

differentiate between benign and malignant 

neurogenic tumors unless distant metastases 

are observed. The optimal treatment for 

neurogenic tumors in the parapharyngeal 

space is complete surgical removal when the 

tumors are localized with no evidence of 

distant metastasis in order to prevent further 

growth and compression of adjacent 

structures. However, some authors have 

reported no tumor progression or recurrence 

was discovered after a long follow-up 

period, even with incomplete surgical 

removal (Gary, et al. 2010). 

Because this tumor originated from the 

sympathetic chain, surgical excision resulted 

in post-operative Horner’s syndrome. The 

patient developed Horner’s syndrome 

secondary to surgical excision of the 

cervical ganglioneuroma. Surgical excision 

can offer definitive therapy but may result in 

an iatrogenic Horner’s syndrome for which 

the patients should be counseled prior to 

operative intervention (Albuquerque, et al. 

2013). In this case, our patient’s systemic 

symptoms were improving after twelve 

months. To conclude, irrespective of the site 

and age of the patient, a pre-operative 

diagnosis of GN should be based on 

cytology and radiological detection. The 

optimal treatment for parapharyngeal 

ganglioneuroma is complete surgical 

removal to prevent further growth and 

compression of adjacent structures. Tissue 

investigation for further diagnosis via lesion 

resection can determine whether 

chemotherapy is needed. 
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