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INTRODUCTION 

Ganglioneuromas (GNs) are rare, differentiated tumors 

derived from the neural crest tissue.1,2 They are usually 

located in the retroperitoneum and posterior mediastinum 

and less commonly in the cervical region.3,4 GNs are 

rarely found in the adrenals.2 GNs of the retroperitoneum 

and posterior mediastinum are usually seen in children 

and young adults whereas adrenal GN occurs most 

frequently in the fourth and fifth decades of life.5 Females 

are more affected by GNs as compared to males.6 

Adrenal GNs can stay asymptomatic until they reach a 

large size, are hormonally inactive and usually detected 

incidentally.7 The imaging characteristics of adrenal GNs 

are variable and they may be misdiagnosed as other 

adrenal tumors.8 With this case report, we present a case 

of the giant adrenal ganglioneuroma in 25-year-old 

female. 

CASE REPORT 

A 25-year-old female presented with pain in right upper 

quadrant for 6 months. The pain aggravated on physical 

exertion. There was no significant surgical or medical 

history. Physical examination revealed no abnormality 

and the routine laboratory investigations were within 

normal limits. Ultrasound abdomen showed a large well- 

defined heterogenous mass measuring 11.9×10.9 cm in 

right suprarenal region with areas of hypo and hyper 

echogenicity containing internal calcified foci; suggesting 

a possibility of adrenocortical carcinoma. The patient 

underwent computed tomography of the whole abdomen 

which showed a large well defined hypodense lesion 

measuring 14.5×11.5×11 cm with specks of calcification; 

in the region of right adrenal gland. The lesion was 

compressing over the right lobe of liver, head of 

pancreas, C loop of duodenum and upper lobe of right 

kidney causing scalloping of right lobe of liver. A 
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ABSTRACT 

 

Ganglioneuromas (GNs) are rare benign tumors originating from the neural crest tissue. They are characteristically 

located in the posterior mediastinum and retroperitoneum; and are rarely found in the adrenal gland. GNs are usually 

hormonally inactive, and most of the cases are detected incidentally. We report a case of 25-year-old female who 

presented with pain abdomen in the right upper quadrant. Imaging studies showed a large well defined hypodense 

lesion with calcification measuring 14.5×11.5×11cm in the region of right adrenal gland and a possibility of 

adrenocortical carcinoma was suggested. The patient underwent right adrenalectomy and histopathological 

examination revealed ganglioneuroma. This report emphasizes that GN can be misdiagnosed preoperatively as the 

presenting symptoms are nonspecific and imaging characteristics are variable. Histopathological examination is the 

mainstay of diagnosis. 
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diagnosis of adrenocortical adenoma was suggested. 

Serum cortisol, DHEAS, urine cortisol levels, 24 hr 

urinary catecholamines and vanillyl mandelic acid 

(VMA) excretion were within normal ranges. The patient 

underwent right adrenalectomy, and the specimen was 

submitted for histopathological examination. Grossly, the 

specimen was solid, firm, encapsulated and measured 

15×12×10 cm (Figure 1 A). The cut surface was solid, 

gray-white, homogenous, and showed areas of whorling 

(Figure 1 B). Microscopic examination showed an 

encapsulated tumor composed of intersecting fascicles of 

Schwann like cells with interspersed clusters of mature 

ganglion cells and fibrous stroma. At periphery, tiny 

compressed normal adrenal cortical tissue was seen. 

Some of the ganglion cells showed hyperchromasia. 

Tumor also showed small aggregates of lymphoid cells at 

places (Figure 2 A-D). The diagnosis of ganglioneuroma; 

maturing subtype (International neuroblastoma pathology 

committee 1999) was made. The patient experienced no 

complications during the post-operative course. No 

recurrence was detected during 1 year of follow-up visits.  

 

Figure 1 (A and B): Grossly, the specimen is solid, 

firm encapsulated and measures 15×12×10 cm. Cut 

surface is solid, gray-white, homogenous, and showed 

areas of whorling. 

 

Figure 2 (A-D): A tumor composed of intersecting 

fascicles of Schwann like cells (H and E; 100x), 

microphotograph shows capsule and tiny compressed 

normal adrenal cortical tissue (H and E; 100x), 

microphotograph shows clusters of ganglion cells with 

intersecting fascicles of Schwann cells (H and E; 

400x), microphotograph shows intersecting fascicles 

with fibrous stroma (H and E;400x). 

DISCUSSION 

Ganglioneuroma (GN) is a member of a group of 

neurogenic tumors that include ganglioblastoma and 

neuroblastoma. It differs from other neurogenic tumors in 

its benign potential.9 Adrenal GNs originate from adrenal 

medulla. They are usually hormonally silent and as a 

result can be asymptomatic; even when the lesion is of 

substantial size.8,10 Their imaging characteristics are 

variable and they may be misdiagnosed preoperatively as 

other adrenal neoplasms and lesions including adenoma, 

myelolipoma, cyst, lipoma, pheochromocytoma, adrenal 

carcinoma, metastatic neoplasm, hyperplasia and 

tuberculosis.1,2,8 Elevated plasma and urinary 

catecholamines levels have been seen in up to 30% of 

patients with GN but the patients rarely showed 

symptoms of catecholamine excess.2 Occasionally, 

composite tumors with pheochromocytoma are seen and 

they may secrete cortisol and androgen.11 In all cases of 

adrenal incidentalomas evaluation, urine must be 

monitored for catecholamine and fractionated 

metanephrine for 24 hours. The increases in levels of 

metanephrine and/ or catecholamine indicate that the 

tumoral mass is pheochromocytoma with a 91% and 98% 

of sensitivity and specificity, respectively.12 GN can also 

produce and secrete other hormones, such as testosterone, 

indicating the pluripotency of its precursor cells.13 The 

gross features are an encapsulated solid mass with a firm 

consistency and solid gray- white homogenous cut 

surface with areas of whorling. Microscopic examination 

shows mature ganglion cells and schwann cells showing 

intersecting fascicles with fibrous stroma. GN can be 

classified into two main groups: mature and maturing. 

The mature type is composed of mature schwann cells, 

ganglion cells and perineural cells, whereas the maturing 

type consists of cells with different maturation levels, 

ranging from mature cells to neuroblasts with a similar 

stroma. Immunohistochemically, GNs are characterized 

by reactivity for S-100, vimentin, synaptophysin and 

neuronal markers.11 The tyrosine kinase receptor ERBB3 

is one of the most upregulated genes in GNs.14 High 

expression of GATA3 in 100% of GNs has been 

reported.15,16 GN, in contrast to neuroblastoma does not 

exhibit MYCN gene amplifications.2 The coexistence of 

GN with neuroblastoma has been associated with a 

hemizygous deletion of 11q14.1-23.3 attributing to the 

deletion of NCAM1 and CADM1 genes which lie on 

11q.17 Tumor size is an important prognostic factor for 

adrenal masses. If the tumor size is larger than 6cm, there 

is a 25% chance of the lesion being adrenocortical 

carcinoma.18 Li et al confirmed that histopathological 

diagnosis is essential and surgical excision is the primary 

treatment modality for adrenal GNs.19 Now a days, 

laparoscopic adrenalectomy is the procedure of choice 

but few variables like size, hormonal activity, tumor 

location, proximity to adjacent structures etc. must be 

evaluated before adopting the approach to operate these 

tumors.18 Postoperative adjuvant therapy is not needed in 

patients with adrenal GNs, and prognosis is excellent.2,20 

Post operative follow up must not be ignored as rarely 
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recurrence or malignant transformation can also 

occur.18,21 

CONCLUSION 

GNs are usually discovered incidentally, and they tend to 

be hormonally silent. Preoperatively, they can be 

erroneously diagnosed as other adrenal tumors. Careful 

evaluation by using appropriate hormonal tests and 

imaging procedures is required for preoperative 

evaluation. Definitive diagnosis can be made by 

histopathological examination. The prognosis is very 

good with surgical removal. 
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