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ABSTRACT

Introduction: Ganglioneuromas are benign, well differentiated tumors arising from the 
sympathetic nervous system. However, they arise rarely in the adrenal glands. Ganglioneuroma 
(GN) is a very rare (0–6% of incidentalomas) tumor that arises from sympathetic ganglion/
chain and is made of mature ganglion cells, Schwann cells, neurites and nerve fibers. 
Most cases of adrenal ganglioneuromas are incidentally diagnosed since they are mostly 
asymptomatic and produce symptoms rarely due to compression of neighboring structures. 
Case Report: We hereby present a rare case of an adult female patient presented with 
pain in abdomen diagnosed with a non-secretory adrenal mass who underwent laparoscopic 
excision of the mass. She was finally diagnosed on pathological examination to be an adrenal 
ganglioneuroma, one of the very rare tumors reported in literature. 
Conclusion: Adrenal ganglioneuromas occur rarely and difficult in diagnosing preoperatively 
since symptoms vary and are mostly nonspecific. Ganglioneuroma should not be missed as 
a differential diagnosis of an adrenal mass. Histopathologic examination plays a crucial role 
in diagnosis.
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INtrODUctION

Ganglioneuromas are benign, well differentiated 
tumors arising from the sympathetic nervous system. 
However, they arise rarely in the adrenal glands. 
Ganglioneuroma is a very rare (0–6% of incidentalomas) 
tumor that arises from sympathetic ganglion/chain 
and is made of mature ganglion cells, Schwann cells, 
neurites and nerve fibers. The most common sites are 
the posterior mediastinum and the retroperitoneal 
space [1]. Most cases of adrenal ganglioneuromas 
are incidentally diagnosed since they are mostly 
asymptomatic and produce symptoms rarely due to 
compression of neighboring structures. Retroperitoneal 
ganglioneuromas are usually non-secreting and 
asymptomatic but when they reach large sizes they cause 
pressure symptoms locally [2]. We hereby present a rare 
case of an adult female patient presenting with pain in 
abdomen diagnosed with a non-secretory adrenal mass 
who underwent laparoscopic excision of the mass. She 
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was finally diagnosed on pathological examination to be 
an adrenal ganglioneuroma, one of the very rare tumors 
reported in the medical world literature [3, 4].

Adrenal ganglioneuromas (GN) are rare 
tumors gaining origin from the neural crest cells 
of the sympathetic nervous system. This family of 
ganglion cell tumors includes GN which is benign, 
ganglioneuroblastoma which are of intermediate 
differentiation, and neuroblastoma which is 
a highly malignant lesion. Neuroblastoma and 
ganglioneuroblastoma mostly occur in infants and 
children, whereas GN has more prevalence in adolescents 
and young adults. 

Laparoscopic adrenalectomy is now the gold standard 
in management of small adrenal masses. The standard 
treatment for benign adrenal tumors is laparoscopic or/
minimal access surgery. Large tumors (> 6 cm) are relative 
contraindications to laparoscopic adrenalectomy as they 
are more in favor of a diagnosis of adrenal carcinoma. We 
present in the following report a peculiar presentation of 
this condition and its laparoscopic excision followed by 
histopathology proving a diagnosis of ganglioneuroma.

cAsE rEPOrt

A 40-year-old female presented with a history of 
vague pain in abdomen since 15 days and not associated 
with local flank swelling, constipation, or anorexia. There 
was no significant past surgical or medical history. No 
history of recent travel and family history of colitis or 
inflammatory bowel disease. On physical examination, 
the abdomen was soft, there was no distension or 
tenderness.

Computed tomography scan of the abdomen and 
pelvis with contrast study was suggestive of a right 
suprarenal mass lesion measuring approximately 4x2 cm 
with internal necrotic and calcified areas and moderate 
relatively homogenous with post contrast enhancement 
suspicious of neurogenic tumor (Figure 1A). Routine 
laboratory investigations including thyroid function tests 
were within normal range (Table 1). 

Laparoscopic excision of the suprarenal mass was 
performed and sent for histopathological examination 
(Figure 1B).

On gross examination of specimen was a solid firm 
well delineated mass of size 4x3x2 cm brown in colour 
on the outside and cut section revealed pale greyish 
white appearance with peripheral golden yellow tissue 
with focal calcification (Figure 1C). Microscopic sections 
of the histopathological specimen showed ganglion 
cells and Schwann cells arranged in interlacing bundles 
suggestive of ganglioneuroma (Schwannian stroma 
dominant neuroblastic tumors) with peripheral normal 
adrenal parenchyma and no evidence of malignancy. On 
immunohistochemistry ganglion cells showed positivity 
for chromogranin and S-100 Protein was positive in 
fibres and focally in ganglion cells (Figure 2).

Table 1: Endocrine investigations showing non-secreting nature 
of tumor

Unit Normal range case

Triiodothyronine (T3) ng/mL 0.58–1.59 1.32

Free thyroxine (FT4) pmol/L 9.01–19.05 12.3

Thyroid-stimulating 
hormone (TSH)

IU/mL 0.35–4.94  3.05

Aldosterone (pmol/L) 
decubitus 

- 22.2–477 ND*

Standing - 83–985 -

Plasma Renin activity 
(ng/ml/hr) Decubitus

0.15–2.33 2.5

Standing - 1.31–3.59 -

Plasma basal cortisol µg/dl 6.2–19.4 18.39 

Plasma Free 
Metanephrine

pg/dl <90 18.90 

 Plasma Free Nor-
Metanephrine

pg/dl <180 -

Urine VMA mg/24 h  2–14 3.4

* Not detectable

Figure 1: (A) Computed tomography scan of abdomen and 
pelvis showing right adrenal mass (arrow) with calcifications, 
(B) Intraoperative picture showing the adrenal mass in relation 
to the kidney and the liver,  (C) Cut section revealing Greyish 
white surface of tumor (arrow) with small arrowhead showing 
adrenal parenchyma.
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DIscUssION

Ganglioneuromas can occur in the central nervous 
system or in the peripheral nervous system (sympathetic) 
[1]. It usually affects children and young patients below 
the age 20. Females are affected more than males [2]. The 
most common site of GN are retroperitoneum (40–50%) 
followed by mediastinal location (30–40%), or cervical 
region (up to 10%) and only rarely in adrenal gland [3–5].

The incidence of adrenal ganglioneuroma is 1/ million 
population being most commonly sporadic in occurrence 
but could be associated with other syndromes like 
multiple endocrine neoplasia type 2/neurofibromatosis 
type 2.

Ganglioneuromas are clinically asymptomatic and 
mostly hormonally inactive. Despite being benign 
and hormonally inactive in nature, GNs may cause 
pressure symptoms due to compression of their adjacent 
structures [5, 6]. Up to one-third of patients have elevated 
catecholamine levels but they rarely develop symptoms 
due to their excess. 

Ganglioneuroma (GN) arises from the neural crest 
cells —the sympathetic ganglia and the adrenals. It is 
composed of Schwann cells, ganglion cells and fibrous 
tissues. The differential diagnosis of a tumor with high 
resemblance to ganglioneuroma is a neuroblastoma. In 
neuroblastoma, levels of urinary homovanillic acid (HVA) 
and vanillylmandelic acid (VMA) are usually raised, while 
the levels of urinary HVA and VMA in ganglioneuroma 
are within normal ranges [7]. Neuroblasts are not a part 
of mature GN. Thus the meta iodo benzyl guanidine 
uptake of a GN is lower than that of a neuroblastoma.

The GN should be diagnosed when the following 
findings are noted in a case of an adrenal mass: (1) non 
secreting, (2) absent vessel involvement, (3) calcifications 
in the gland, and (4) magnetic resonance imaging (MRI) 

findings of a non-enhanced T1-weighted signal with 
late and gradual enhancement. The final treatment for 
adrenal ganglioneuromas is resection by either open or 
laparoscopic method [8–10].

cONcLUsION

Adrenal ganglioneuromas occur rarely and difficult 
in diagnosing preoperatively since symptoms vary and 
are mostly nonspecific. Due to widespread utilization 
of imaging modalities like abdominal ultrasonography, 
computed tomography and magnetic resonance 
imaging, detection of such tumor has increased. Thus, 
ganglioneuroma should not be missed as a differential 
diagnosis of an adrenal mass. Histopathologic 
examination plays a crucial role in diagnosis.
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Figure 2: (A, B) Ganglion cells and Schwann cells arranged in 
interlacing bundles suggestive of Ganglioneuroma (H&E stain, 
(A) x200 and (B) x400), (C) On Immunohistochemistry (IHC) 
ganglion cells showed positivity for chromogranin, and (D) 
S-100 Protein was positive in fibres and focally in ganglion cells.
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