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CASE REPORT

Massive ganglioneuroma 
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Abstract 

Background:  Neuroblastic tumors arise from primitive sympathetic ganglion cells and are the most common extrac-
ranial solid tumor of childhood. Ganglioneuroma is the most well-differentiated, benign subtype and comprises less 
than 1% of all soft tissue tumors. One to 5% of these occur in the head and neck, including the parapharyngeal space. 
It is uncommon to find a physically detectable, neoplastic parapharyngeal space mass in a child.

Case report:  A 7-year-old boy presented with a painless left neck mass. Imaging revealed a 2.6 × 2.7 × 6.1 cm left 
parapharyngeal space mass. Fine-needle aspiration suggested a ganglioneuroma. The patient developed compres-
sive symptoms, notably pain, thus the decision was made to surgically resect. The tumor was excised transcervically, 
preserving the great vessels, phrenic and cranial nerves. Postoperatively, the patient developed a mild ipsilateral 
Horner’s syndrome, suggesting the mass to be a ganglioneuroma of the sympathetic chain.

Conclusions:  Cervical ganglioneuromas typically present as slow-growing masses that cause compressive symp-
toms or are found incidentally. Resection is reserved for those with significant symptoms and is often complicated 
by Horner’s syndrome. In the review of literature, there are 23 reported cases of ganglioneuroma in the head/neck 
with a median age of 17 years. Eight of these occurred in the para/retropharyngeal spaces. Of these, five presented 
as an asymptomatic neck mass, two presented with compressive symptoms, and one was discovered incidentally. It 
is important to consider ganglioneuroma in the workup of pediatric neck masses, even in young children. Asympto-
matic masses should be monitored for symptomatic transformation, and excision should be considered.
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Background
Neuroblastic tumors arise from primitive sympathetic 
ganglion cells and are the most common extracranial 
solid tumor of childhood [1]. There are three recognized 
types—neuroblastomas, ganglioneuroblastoma, and gan-
glioneuromas. These tumors vary in their proportions of 
Schwann cells and neuroblasts. Classification is based on 

histological features including the degree of differentia-
tion and cellular maturation. Neuroblastomas are aggres-
sive and poorly differentiated, with decreased Schwann 
cells in the stroma. Ganglioneuroblastomas vary in the 
degree of Schwann cells but generally include an inter-
mixed picture of Schwann cells and neuroblasts. The 
subtype, ganglioneuroma, is the most well-differentiated, 
with a dominant presence of Schwann cells in the stroma 
[1, 2]. This subtype is the most benign and comprises 
less than 1% of all soft tissue tumors. It most commonly 
occurs in the adrenal medulla, extra-adrenal retroperi-
toneum, and posterior mediastinum. One to 5% of these 
extremely uncommon tumors occur in the head and 
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neck, with the parapharyngeal space (PPS) being a poten-
tial subsite [3, 4].

The PPS is a triangular compartment lateral to the 
upper pharynx composed primarily of fat, with the apex 
of the triangle at the hyoid and the base at the skull. 
Given its deep location, most PPS masses are not detect-
able on physical examination [5, 6]. Furthermore, while 
parapharyngeal masses are most commonly neoplastic 
in adults, these masses tend to have infectious causes in 
children [7]. It is quite uncommon to find a physically 
detectable, neoplastic parapharyngeal mass in a pedi-
atric patient. We present the case of a 7-year-old boy 
with a large ganglioneuroma of the PPS and provide an 
updated review of the literature on the presentation of 
ganglioneuromas.

Case presentation
We report a 7-year-old boy with a history of recurrent 
otitis media who presented with 2 months of cervical 
lymphadenopathy. There has been no family history of 
this presenting condition. Ultrasound suggested reac-
tive lymphadenopathy. Lymphadenopathy persisted after 
10 days of clindamycin; thus, a CT was obtained. This 
revealed a 2.6 × 2.7 × 6.1 cm mass in the left PPS extend-
ing from the mandible to the thyroid, with a displacement 
of the internal jugular vein and common carotid artery 
(Figs. 1 and 2). A specimen obtained via fine-needle aspi-
ration stained positive for S100 with negative SMA in 
the spindle cells, supporting the diagnosis of ganglioneu-
roma. MRI was performed for further characterization 
(Figs. 3 and 4). There were no diagnostic challenges to be 
reported. The patient began to experience neck pain and 
odynophagia; thus, we proceeded with surgical excision.

Complete excision of the tumor was performed via 
neck dissection. The tumor was beneath the vagus nerve, 
which was skeletonized, preserved, and remained intact 
on intraoperative nerve stimulation. The carotid artery 
and internal jugular vein were preserved along with their 
branches. The tumor was noted to be attached to cervi-
cal nerve rootlets. The nerve rootlets of cranial nerves XI 
and XII and phrenic nerves were stimulated and noted 
to be intact, which established that the tumor was not 
related to these nerve roots.

Postoperatively, the patient developed a mild left 
Horner’s syndrome (HS). All other cranial nerves were 
intact. The final pathology confirmed the mass to be a 

Fig. 1  CT axial view

Fig. 2  CT coronal view

Fig. 3  MRI T2 axial view
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ganglioneuroma. The patient’s postoperative HS without 
other neuropathies suggests the mass to be a ganglioneu-
roma of the cervical sympathetic chain.

Discussion
Ganglioneuromas are benign, non-invasive tumors of the 
neural crest cells that give rise to the sympathetic nerv-
ous system. These tumors most commonly occur in the 
trunk; however, 1–5% occur in the head and neck [4]. 
Cervical ganglioneuromas commonly present as slow-
growing masses that cause compressive symptoms or as 
incidental findings on imaging. It has been reported that 
these tumors can cause symptoms related to catechola-
mine release; however, this was not present in our case 
nor in any reviewed cases of the last 15 years. Patients 
most commonly present in childhood or early adulthood, 
with management usually consisting of regular moni-
toring. Surgical resection is reserved for symptomatic 
patients. Recurrence is rare, with one incidence recorded 
in the literature. Resection is commonly complicated by 
self-limited postoperative HS due to disruption of the 
sympathetic cervical chain [8–15].

Here, we present a 7-year-old male with an initially 
asymptomatic neck mass that subsequently became asso-
ciated with neck pain and odynophagia. The patient was 
found to have a parapharyngeal ganglioneuroma that was 
surgically excised, with the only complication being mild 
ipsilateral HS. This presentation and treatment outcome 
is consistent with other sympathetic chain parapharyn-
geal ganglioneuromas presented in the literature [8–13, 
15]. This presentation is not universal, however varying 
based on the location of the lesion and the age of the 
patient.

In our review of the literature, there are 23 reported 
cases of ganglioneuroma affecting the head and neck. 
Sixteen of 23 occurred in patients under the age of 30 
with a median age of 17, consistent with reported dis-
tributions of incidence [14]. Of the 16 cases in patients 
under 30, 9 presented with a chief complaint of a neck 
mass, making it the most common presentation in that 
group (Table 1). Most of these presented in the absence 
of other symptoms. There were no cases of patients over 
20 years of age presenting with a discernible neck mass 
[8–30]. Of the 23 reported cases reviewed, 7 presented 
with postoperative Horner’s syndrome (about 30%). Of 
those, 4/7 cases of postoperative Horner’s syndrome 
resolved [8–13, 15].

Interestingly, patients with ganglioneuromas in the 
para- or retropharyngeal spaces more commonly pre-
sented with an identifiable neck mass. In our review, 
8 patients were found to have para- or retropharyngeal 
masses, with 5 of the 8 initially presenting with a neck 
mass. Two of the other patients presented with symp-
toms of compression: cough, neck pain, and stiffness. The 
third was discovered incidentally on imaging. The sec-
ond most common subsite was prevertebral and cervical 
spine with 6 cases, with other reported cases in the sub-
mandibular space, external and internal auditory canals, 
uveal tract, base of the tongue, superior orbit, inferior 
jugular region, and the glossopharyngeal tract [8–30].

Conclusions
Our case illustrates a key example of neurogenic tumor 
presentation, with a pediatric patient presenting with an 
initially asymptomatic neck mass that ultimately caused 
compressive symptoms, all in the absence of systemic 
signs or tissue invasion. Ganglioneuroma is an important 
consideration in the diagnosis of a neck mass in a child, 

Fig. 4  MRI T2 coronal view

Table 1  Prevalence of presenting symptoms in the reviewed 
literature

Symptoms Frequency

Neck mass 9

Dysphagia 3

Weakness 3

Odynophagia 2

Hearing loss 2

Incidental finding 2

Neck pain 2

Proptosis 1

Glaucoma 1

Cough 1

Neuralgia 1

Neck stiffness 1
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especially after more common etiologies, including infec-
tion, lymphoma, and benign congenital masses, have 
been considered. Children with a ganglioneuroma may 
commonly present with no signs of compression or sys-
temic signs but still must continue to be monitored for 
symptomatic transformation with continued growth and 
advised on the risks and benefits of excision.

Abbreviations
PPS: Parapharyngeal space; HS: Horner’s syndrome.

Acknowledgements
Not applicable.

Authors’ contributions
SR and GL designed the concept of the work and substantially revised the 
writing. RA performed the literature review and designed Table 1. KA and SJ 
were major contributors to the writing of the manuscript. All authors read and 
approved the final manuscript.

Funding
Not applicable

Availability of data and materials
All data generated or analyzed during this study are included in this published 
article.

Declarations

Ethics approval and consent to participate
Not applicable

Consent for publication
Consent to publish was obtained from the legal guardian.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Otolaryngology, University of Texas Health Science Center 
at Houston McGovern Medical School, 6431 Fannin St, Houston, TX 77030, 
USA. 2 Present address: Department of Otolaryngology, Oregon Health and Sci-
ence University, Portland, OR 97239, USA. 

Received: 5 April 2022   Accepted: 29 July 2022

References
	1.	 He WG, Yan Y, Tang W, Cai R, Ren G (2017) Clinical and biological features 

of neuroblastic tumors: a comparison of neuroblastoma and ganglioneu-
roblastoma. Oncotarget. 8(23):37730–37739. https://​doi.​org/​10.​18632/​
oncot​arget.​17146

	2.	 Shimada H, Ambros IM, Dehner LP, Hata J, Joshi VV, Roald B (1999) Termi-
nology and morphologic criteria of neuroblastic tumors: recommenda-
tions by the International Neuroblastoma Pathology Committee. Cancer. 
86(2):349–363

	3.	 Lonergan GJ, Schwab CM, Suarez ES, Carlson CL (2002) Neuroblastoma, 
ganglioneuroblastoma, and ganglioneuroma: radiologic-pathologic 
correlation. Radiographics. 22(4):911–934. https://​doi.​org/​10.​1148/​radio​
graph​ics.​22.4.​g02jl​15911

	4.	 Leeson MC, Hite M (1989) Ganglioneuroma of the sacrum. Clin Orthop 
Relat Res. 246:102–105

	5.	 López F, Suárez C, Vander Poorten V et al (2019) Contemporary manage-
ment of primary parapharyngeal space tumors. Head Neck. 41(2):522–
535. https://​doi.​org/​10.​1002/​hed.​25439

	6.	 Lewis CM, Caruso P, Cunningham MJ (2007) Parapharyngeal space 
lymphadenopathy. Pediatr Radiol. 37(3):313–316. https://​doi.​org/​10.​1007/​
s00247-​006-​0383-z

	7.	 Stárek I, Mihál V, Novák Z, Pospísilová D, Vomácka J, Vokurka J (2004) 
Pediatric tumors of the parapharyngeal space. Three case reports and a 
literature review. Int J Pediatr Otorhinolaryngol. 68(5):601–606. https://​
doi.​org/​10.​1016/j.​ijporl.​2003.​12.​007

	8.	 Albuquerque B S, Farias T P, Dias F L, Torman D: Surgical management of 
parapharyngeal ganglioneuroma: case report and review of the literature. 
ORL 2013;75:240-244. doi: https://​doi.​org/​10.​1159/​00035​3550

	9.	 Xu T et al (2019) Cervical ganglioneuroma: a case report and review of 
the literature. Medicine 98(15):e15203. https://​doi.​org/​10.​1097/​MD.​00000​
00000​015203

	10.	 Lima Antonio et al (2018) Cervical ganglioneuroma in pediatric age: a 
case report. Turkish Arch Otorhinolaryngol 56(4):237–240. https://​doi.​org/​
10.​5152/​tao.​2018.​3690

	11.	 Vijendren A et al (2013) Bulge in the tonsillar fossa. Is it a quinsy? BMJ 
Case Rep:bcr2012008147. https://​doi.​org/​10.​1136/​bcr-​2012-​008147

	12.	 Yokoi H et al (2012) Novel use of a Weerda laryngoscope for transoral 
excision of a cervical ganglioneuroma: a case report. J Med Case Rep 
6:88. https://​doi.​org/​10.​1186/​1752-​1947-6-​88

	13.	 Gary C et al (2010) Retropharyngeal ganglioneuroma presenting 
with neck stiffness: report of a case and review of literature. Skull Base 
20(5):371–374. https://​doi.​org/​10.​1055/s-​0030-​12535​80

	14.	 Junli M et al (2012) Multiple cervical ganglioneuroma: a case report and 
review of the literature. Oncol Lett 4(3):509–512. https://​doi.​org/​10.​3892/​
ol.​2012.​767

	15.	 McCrory D, Kelly A, Korda M (2020) Postoperative Horner’s syndrome 
following excision of incidental cervical ganglioneuroma during 
hemithyroidectomy and parathyroid gland exploration. BMJ Case Rep CP 
13:e231514

	16.	 Al-Khiary H et al (2010) Primary orbital ganglioneuroma in a 2-year-old 
healthy boy. Saudi J Ophthalmol 24(3):101–104. https://​doi.​org/​10.​1016/j.​
sjopt.​2010.​03.​003

	17.	 Hallur N et al (2012) Parapharyngeal ganglioneuroma of hypoglossal 
nerve in a 4 year old girl: a rare case report. J Maxillofacial Oral Surg 
11(3):343–346. https://​doi.​org/​10.​1007/​s12663-​011-​0192-2

	18.	 DeParis SW et al (2017) Uveal ganglioneuroma due to germline PTEN 
mutation (Cowden syndrome) presenting as unilateral infantile glau-
coma. Ocular Oncol Pathol 3(2):122–128. https://​doi.​org/​10.​1159/​00045​
0552

	19.	 Almofada HS et al (2017) Ganglioneuroma of the external auditory canal 
and middle ear. Case Rep Otolaryngol 2017:4736895. https://​doi.​org/​10.​
1155/​2017/​47368​95

	20.	 Bhadarge PS, Poflee SV (2014) Aspiration cytology in the preopera-
tive diagnosis of ganglioneuroma presenting as a neck mass. J Cytol 
31(1):57–58. https://​doi.​org/​10.​4103/​0970-​9371.​130712

	21.	 Son DW et al  Ventrally located cervical dumbbell ganglioneuroma 
producing spinal cord compression. Korean J Spine 10(4, 2013):246–248. 
https://​doi.​org/​10.​14245/​kjs.​2013.​10.4.​246

	22.	 Bach J et al (2018) Paediatric parapharyngeal ganglioneuroma. BMJ case 
Rep 2018:bcr2018225763. https://​doi.​org/​10.​1136/​bcr-​2018-​225763

	23.	 Paraskevopoulos K et al (2017) Synchronous ganglioneuroma and 
Schwannoma mistaken for carotid body tumor. Case Rep Otolaryngol 
2017:7973034. https://​doi.​org/​10.​1155/​2017/​79730​34

	24.	 Bekelis K et al (2011) Ganglioneuroma of the internal auditory canal pre-
senting as a vestibular schwannoma. Skull Base Rep 1(2):89–94. https://​
doi.​org/​10.​1055/s-​0031-​12767​22

	25.	 Tan C-Y et al (2019) Bilateral and symmetric C1-C2 dumbbell ganglioneu-
romas associated with neurofibromatosis type 1: a case report. World J 
Clin Cases 7(1):109–115. https://​doi.​org/​10.​12998/​wjcc.​v7.​i1.​109

	26.	 Chowdhury FH et al (2020) Ganglioneuroma of glossopharyngeal nerve 
in a patient with glossopharyngeal neuralgia: a case report. NMC Case 
Rep J 7(3):117–120. https://​doi.​org/​10.​2176/​nmccrj.​cr.​2019-​0094

	27.	 Mahajan N et al (2013) Ganglioneuroma, base of tongue: a rare entity. J 
Clin Diagnostic Res 7(9):2008–2009. https://​doi.​org/​10.​7860/​JCDR/​2013/​
6042.​3387

https://doi.org/10.18632/oncotarget.17146
https://doi.org/10.18632/oncotarget.17146
https://doi.org/10.1148/radiographics.22.4.g02jl15911
https://doi.org/10.1148/radiographics.22.4.g02jl15911
https://doi.org/10.1002/hed.25439
https://doi.org/10.1007/s00247-006-0383-z
https://doi.org/10.1007/s00247-006-0383-z
https://doi.org/10.1016/j.ijporl.2003.12.007
https://doi.org/10.1016/j.ijporl.2003.12.007
https://doi.org/10.1159/000353550
https://doi.org/10.1097/MD.0000000000015203
https://doi.org/10.1097/MD.0000000000015203
https://doi.org/10.5152/tao.2018.3690
https://doi.org/10.5152/tao.2018.3690
https://doi.org/10.1136/bcr-2012-008147
https://doi.org/10.1186/1752-1947-6-88
https://doi.org/10.1055/s-0030-1253580
https://doi.org/10.3892/ol.2012.767
https://doi.org/10.3892/ol.2012.767
https://doi.org/10.1016/j.sjopt.2010.03.003
https://doi.org/10.1016/j.sjopt.2010.03.003
https://doi.org/10.1007/s12663-011-0192-2
https://doi.org/10.1159/000450552
https://doi.org/10.1159/000450552
https://doi.org/10.1155/2017/4736895
https://doi.org/10.1155/2017/4736895
https://doi.org/10.4103/0970-9371.130712
https://doi.org/10.14245/kjs.2013.10.4.246
https://doi.org/10.1136/bcr-2018-225763
https://doi.org/10.1155/2017/7973034
https://doi.org/10.1055/s-0031-1276722
https://doi.org/10.1055/s-0031-1276722
https://doi.org/10.12998/wjcc.v7.i1.109
https://doi.org/10.2176/nmccrj.cr.2019-0094
https://doi.org/10.7860/JCDR/2013/6042.3387
https://doi.org/10.7860/JCDR/2013/6042.3387


Page 5 of 5Jayavelu et al. The Egyptian Journal of Otolaryngology          (2022) 38:106 	

	28.	 Jabbour MN et al (2015) Cervical ganglioneuroma in collision with a met-
astatic undifferentiated carcinoma. J Oral Maxillofacial Pathol 19(1):88–91. 
https://​doi.​org/​10.​4103/​0973-​029X.​157208

	29.	 Dias RB et al (2017) Ganglioneuroma of the retropharyngeal space in a 
patient with glottic cancer. BMJ case reports 7:bcr2017220966. https://​
doi.​org/​10.​1136/​bcr-​2017-​220966

	30.	 Hioki A et al (2014) Cervical symmetric dumbbell ganglioneuromas caus-
ing severe paresis. Asian Spine J 8(1):74–78. https://​doi.​org/​10.​4184/​asj.​
2014.8.​1.​74

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.4103/0973-029X.157208
https://doi.org/10.1136/bcr-2017-220966
https://doi.org/10.1136/bcr-2017-220966
https://doi.org/10.4184/asj.2014.8.1.74
https://doi.org/10.4184/asj.2014.8.1.74

	Massive ganglioneuroma of the parapharyngeal space in a pediatric patient: a case report
	Abstract 
	Background: 
	Case report: 
	Conclusions: 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


