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Ganglioneuroma is a rare benign tumor that originates from neural crest. 
Tumor tends to be slow growing, asymptomatic but can cause symptoms 
because of pressure to neighboring structures. In the head and neck region 
they are relatively rarely seen. We hereby present a rare case of multiple 
ganglioneuromas that were located in parapharyngeal space, iliac bone and 
other bones in a 13-year-old girl. Patient underwent surgery for the excision of 
a large mass, extending from parapharyngeal space to neck, with transparotid 
and transcervical combined approach. After operation, MIBG (iodine-123-
meta-iodobenzylguanidine) scintigraphy was performed and involvement of 
parietooccipital bone, lumbal vertebra, right iliac wing medial cortex and left 
humerus were detected. No adjuvant therapy was given to the patient. There 
is no evidence of recurrence in the head and neck region in the following 12 
months. In conclusion, complete surgical excision of the tumor, if possible, is 
the treatment of choice with high success rate. Close clinical and radiological 
follow-up for these tumors after surgery should be made.
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Ganglioneuroma is a benign neurogenic tumor 
that originates from sympathetic ganglions 
which differentiated embriologically from neural 
crest. The most commonly affected sites are 
the posterior mediastinum, the retroperitoneum 
and the adrenal gland1. In the head and neck 
region they are relatively rarely seen. Tumor 
tends to have a slow growth rate and is 
usually asymptomatic but can cause symptoms 
because of pressure to neighboring structures. 
In this paper, we describe a unique case of 
multiple ganglioneuromas that were located 
in parapharyngeal space, iliac bone and other 
bones in the same patient.

Case Report

A 13-year-old female patient was admitted to 
our clinic with a swelling on the left side of 
the neck that occurred for four years. There was 
no history of swallowing difficulty, respiratory 
distress, limitation of neck movement. Physical 

examination revealed a mass with soft 
consistency that fulfilled left level 2 and 3 of 
neck. Endoscopic examination of nasopharynx 
and larynx were normal. The cranial nerves 
were intact on examination. Magnetic resonance 
imaging (MRI) showed a large mass with 
3.5x4x8 cm dimensions expanding between 
skull base and superior margin of thyroid 
gland (Figs. 1, and 2). Complete blood count 
and urine levels of vanylmandelic acid (VMA), 
homovalinic acid (HVA), dopamin, epinephrin 
and norepinephrin were normal. It was learned 
that fine-needle aspiration biopsy (FNAB) had 
been performed two times in a different clinical 
center, with suspicion of lymphoproliferative 
disease, with a non-diagnostic pathological 
report. In the admittance to our clinic, we 
performed tru-cut needle biopsy and diagnosis 
of ganglioneuroma was made. 

Patient underwent an operation started with 
modified Blair incision extented to neck (Fig. 
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3). After identifying the facial nerve with the 
help of pointer cartilage landmark, partial 
parotidectomy was performed and posterior 
belly of digastric muscle was dissected and cut 
to increase exposure of parapharyngeal space. 
In the neck, subplatysmal flap was raised and 
then external jugular vein was ligated. The 
mass was attached to sternocleidomastoid 
(SCM) muscle medially, extended superiorly to 
the skull base near the medial side of jugular 
foramen and inferiorly to the superior margin of 
thyroid gland. SCM muscle was dissected from 
the superficial layer of deep cervical fascia and 
retracted laterally to see medial deep extension 
of the mass near the main blood vessels. 
Lateral deplacement of internal jugular vein 
was seen due to the mass effect. There were 
some adhesions between vagus nerve and mass. 
The tumor was dissected from parapharyngeal 
space with extension to skull base with blunt 
and sharp dissections. The adherent portion 
of the mass that adhered to vagus nerve and 
internal carotid artery followed to the superior 
side of thyroid gland and dissected bluntly and 
excised totally (Figs. 4 and 5). 

Fig. 1. T2 weighted axial MRI showed parapharyngeal 
mass pushing internal and external carotid artery (marked 
with downward arrows) to the lateral.

Fig. 2. T1 weighted postcontrast MRI showed parapharyngeal 
mass with skull base and neck extensions.

Fig. 3. Intraoperative view of the incision shape.

Fig. 4. Intraoperative view of the mass retracted to 
superior. Nylon tape held carotid artery and next to it 
internal jugular vein was seen.

Fig. 5. The view of the mass after excision.
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The excision specimen was somewhat nodular 
mass 11.5x5.5x4cm in diameter, most parts 
were surrounded by a thin fibrous capsule. Cut 
sections revealed lobulated mass with cystic 
hemorrhagic areas. Specimen was thoroughly 
sampled and every sample beared a neoplasm 
made up of synaptophysin positive ganglionic 
cells embedded in a S100 positive Schwannian 

stroma (Fig. 6). Most of the ganglionic cells 
were mature and there was no neuroblastic 
component. Ki-67 proliferation index was low. 
The final diagnosis was ganglioneuroma. 

Postoperatively the patient had myosis and 
ptosis on the left side with anhidrosis revealing 
Horner syndrome. Cranial nerve examination 
showed left vocal cord paralysis. Other cranial 
nerves were intact. In the follow-up period, 
two months later, patient developed a swelling 
on the right hip and after excision pathology 
confirmed as intraosseous and extraosseous 
ganglioneuroma of iliac bone (Fig. 7). An 
MIBG (iodine-123-meta-iodobenzylguanidine) 
scintigraphy was performed to detect if the 
tumor had spread to any other sides of body. 
Involvement of parietooccipital bone, lumbal 
vertebra, right iliac wing medial cortex and 
left humerus were detected (Fig. 8). The 
patient was discussed in a multidisciplinary 
meeting with a decision of follow-up with close 
observation. Patient followed with periodic 
controls and close observation. There was no 
evidence of recurrence in the head and neck 
region in the following 12 months with MRI 

Fig. 6. Partially nodular solid neoplasm (hematoxylin 
and eosin stain, x40) (inset a: ganglionic cells in the 
Schwannian stroma, hematoxylin and eosin stain, x200; b: 
synaptophysin positive ganglion cells; and c: S100 positive 
stroma, immunoperoxidase stain, x100).

Fig. 7. T1 weighted coronal postcontrast fast spin echo 
(FSE) MRI showed right iliac bony irregularity (marked 
with arrow) compared to left iliac bone.

Fig. 8. MIBG scintigraphy showed multifocal bone 
involvement including parietooccipital bone, lumbal 
vertebra, right iliac wing medial cortex and left humerus 
(F: front; B: back) (Enhancement in the right cubital fossa 
was due to injection side).
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confirmation (Fig. 9).

Discussion

Ganglioneuromas were first described by 
Loretz in 1870 and first reported as occurring 
in the neck by de Quervain in 1899. Sixty 
percent of patients with ganglioneuromas 
are under 20 years of age; the average age 
of presentation is approximately 11 years 
with a slight preponderance of female cases2. 
From a pathohistological point of view, 
ganglioneuromas, ganglioneuroblastomas and 
neuroblastomas are closely related tumors. 
Neuroblastomas are highly malignant tumors 
composed of undifferentiated neuroblasts. 
Ganglioneuroblastomas are malignant tumors 
composed of a mixture of neuroblasts and 
ganglion cells in various stages of differentiation. 
Benign ganglioneuromas consist of mature 
ganglion and Schwann cells and represent the 
other end of the spectrum. Several hypotheses 
have been proposed to explain the origin 
of ganglioneuromas, including spontaneous 
maturation of neuroblasts of a neuroblastoma to 
differentiated ganglion cells, the differentiation 
of remnant cells of the embryonic neural crest 
or the necrosis of neuroblasts during the 
early tumor stages with sparing of the mature 
ganglion cells and the neuromatous stroma3. 

 In the head and neck region ganglioneuromas 
are relatively rarely seen. Ma et al.4 reviewed 26 
cases of cervical ganglioneuroma and reported 

that the cervical sympathetic chain is the most 
frequent structure of origin in the neck. Other 
sides of origin include the larynx, pharynx 
and ganglion nodosum of the vagus nerve. 
There is also a reported case of parapharyngeal 
ganglioneuroma of hypoglossal nerve origin5.

Ganglioneuroma may present with metabolic 
activity such as increased secretion of 
catecholamines. The elevated catecholamines 
increase the levels of vanylmandelic acid (VMA) 
or homovalinic acid (HMA) in the plasma or 
urine causing hypertension, diarrhea, sweating, 
flushing, renal acidosis and other symptoms of 
catecholamine excess6,7. But in our case there 
was no evidence of metabolic activity both 
clinically and biochemically. 

A precise preoperative histological diagnosis 
of ganglioneuroma is difficult. A variety of 
methods are available. Fine-needle aspiration 
cytology as a diagnostic procedure is not 
always conclusive for ganglioneuroma. When 
performed preoperatively, it failed to identify 
the tumor in 60% of cases. A catecholaminergic 
crisis has never been described subsequent 
to fine-needle aspiration of a neck mass, but 
this theoretical possibility exists. The value of 
a preoperative incisional biopsy is uncertain 
because although it may provide a conclusive 
diagnosis, the tissue planes will be obliterated, 
and unforeseen metabolic complications may 
occur8,9. In our patient FNAB was performed 
two times at another institution but none of 
them was diagnostic. In our clinic, pathological 
diagnosis was made by tru-cut biopsy.

Histopathological examination of a tru-cut biopsy 
can be troublesome since it can only represent 
a part of the mass masquerading the different 
morphologic components of a neurogenic 
tumor. Immunohistochemical analysis of this 
tissue can give better assumptions for the 
diagnosis and these were done for the tru-cut 
biopsy, too. Clinical features and laboratory 
work-up were also opposing the diagnosis 
of neuroblastoma or a tumor with a distinct 
neuroblastic component.

Due to it’s location, - neck and parapharyngeal 
space - like in our case, pleomorphic adenoma, 
schwannoma, lymphangioma, carotid body 
tumor, branchial cleft cyst, lipoma, lymphoma 
should be considered in the differential 
diagnosis. There is also a case report in the 
literature ganglioneuroma of the neck whose 

Fig. 9. T1 weighted coronal fat saturated (FS) MRI 
(postoperatively) showed complete resection of tumor. 
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location suggested a thyroid nodule8. In our 
case also the mass was extending to thyroid 
gland level.

Radiological examinations are helpful to 
define borders of the mass but not enough 
for diagnosis. Ultrasonography reveals a 
homogeneous, hypoechoic mass with well-
defined borders10. Computed tomography (CT) 
can show calcifications in the mass. Tissue 
discrimination and multiplanar imaging makes 
MRI superior to CT. Low intensity on T1-
weighted images (T1WI), marked high intensity 
on T2-weighted images (T2WI) and gradual 
increasing enhancement on dynamic MR images 
are typical appearances of ganglioneuromas. 
If a ganglioneuroma has atypical CT and MR 
features, coexistence of a malignant component 
should be considered11. Scintigraphically, 
MIBG uptake has been reported in up to 
57% of ganglioneuromas in one study6. 
With these image characteristics it remains 
difficult to discriminate ganglioneuroma from 
other lesions in the cervical region, including 
salivary gland tumors (pleomorphic adenoma), 
other neurogenic tumors (neurolemmoma, 
neurofibroma and fibrosarcomas) and soft tissue 
lesions (fibrosarcomas, rhabdomyosarcomas 
and malignant lymphomas)4.

Ganglioneuromas are benign, mature tumors. 
However, malignant transformation to 
malignant schwannoma, malignant peripheral 
nerve sheath tumor, neuroblastoma and 
even rabdomyosarcoma sporadically has been 
reported in the literature5,12-20. Also there 
are reported cases of ganglioneuromas with 
neurofibromatosis21,22. Careful examination 
should be made considering possibility of 
neurofibromatosis and other neurogenic 
tumors. Multiple ganglioneuroma in cervical 
region was also been reported in the literature4. 
Intraosseous ganglioneuroma is exceedingly 
rarely seen. There are several cases described of 
intraosseous ganglioneuroma from spontaneous 
cytomaturation of metastatic neuroblastoma, 
ganglioneuroblastoma23-26. But in our case 
there is no history of neuroblastoma or 
ganglioneuroblastoma. Therefore, to our 
knowledge, this is the first case report in the 
English literature that ganglioneuroma in the 
neck with multifocal bone involvement.

Complete removal should be the aim of 
treatment only if it can be achieved without 

major risk for the patient and/or for neighboring 
structures. If necessary, incomplete resection 
is warranted and safe in view of the good 
prognosis of these tumors27. Further therapy, 
chemotherapy or radiotherapy, is not usually 
required, even for cases with partial excision. 
Symptoms of Horner’s syndrome are often 
detected following surgery, but these symptoms 
are usually completely resolved within several 
months4. 

As mentioned above ganglioneuromas are 
benign and we know that benign tumors do 
not have metastatic potential. But there are 
rare reports of metastatic ganglioneuromas. It is 
believed that these tumors represent metastases 
of neuroblastoma or ganglioneuroblastoma that 
have subsequently matured to ganglioneuroma; 
these patients have an excellent prognosis6,28,29. 
Ganglioneuromas are also documented to 
have arisen in the neuroblastomas after 
chemotherapy28,30. There are also reported 
rare cases of metastasis of ganglioneuroma 
without  history  of  neuroblastoma or 
ganglioneuroblastoma31,32. In our case, there 
is also not any history of neuroblastoma or 
ganglioneuroblastoma. But we do not know if 
intraooseous ganglioneuroma is a metastatis of 
primary parapharyngeal tumor or the metastasis 
of a neuroblastoma or ganglioneuroblastoma 
that has matured to ganglioneuroma in the 
infancy period.

In conclusion, based on these findings, we 
suggest surgical excision of these tumors when 
possible and close clinical and radiological follow-
up after surgery. Malignant transformation or 
metastasis possibility, like in our case, should 
be considered. 
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