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Abstract Although adrenal ganglioneuroma (GN) is a

rare tumor originating from the neural crest tissue of the

sympathetic nervous system, detection of this tumor has

increased, as imaging procedures such as ultrasonography

(US) and computed tomography (CT) have become pre-

valent. The clinical presentation for most patients is

asymptomatic, and most of those tumors are hormone silent.

We describe a case of adrenal GN incidentally diagnosed in

a 68-year-old female patient. Physical examination, routine

laboratory studies, and hormonal tests were within normal

ranges. Abdominal CT and magnetic resonance imaging

showed a solid oval tumor approximately 6 9 4 cm in the

left adrenal gland without remarkable signs of malignancy.

Left adrenalectomy was performed for treatment purposes.

Histological diagnosis of the tumor was a ganglioneuroma

originating from the adrenal medulla. Adrenal GN occurs

rarely in adults and preoperative diagnosis is difficult,

especially in asymptomatic cases. It needs careful

evaluation and surgical treatment. According to our

knowledge, this is the fifth case of adrenal GN in an adult

patient from Turkey in English literature.
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Introduction

Ganglioneuroma (GN) is a rare benign, differentiated,

slow-growing neoplasm arising from neural crest tissue and

is composed of mature ganglion cells and Schwann’s cells

in a fibrous stroma [1–3]. The incidence of ganglioneuro-

mas is unknown. They may arise anywhere along the

paravertebral sympathetic plexus [3]. Their localization is

the retroperitoneal (32–52%), mediastinal (39–43%), or

cervical region (8–9%) [3–5]. Only a small proportion of

GNs are of adrenal origin and occur most commonly in

children and young adults [2].

Characteristically, ganglioneuromas do not secrete

excess catecholamines or steroid hormones. They are often

clinically silent and asymptomatic tumors even if they are

large [3]. As imaging procedures such as ultrasonography

(US) and computed tomography (CT) have become more

widely performed, the number of GNs found incidentally

has increased [6, 7]. However, it is difficult to diagnose

these tumors precisely as GN preoperatively. Definitive

diagnosis is done by histological examination. Assessment

and management of the adrenal GNs are similar to those of

other adrenal tumors [8, 9]. We present an adult case report

of adrenal GN incidentally diagnosed in a 68-year-old

female patient. Histopathological examination of the ed-

renal mass confirmed the diagnosis.

C. Erem � O. Ucuncu � I. Nuhoglu � A. Demirel � M. Kocak

Department of Internal Medicine, Karadeniz Technical

University, Trabzon, Turkey

A. Cinel � E. Koc

Department of General Surgery, Karadeniz Technical

University, Trabzon, Turkey

U. Cobanoglu � G. F. Guvendi

Department of Patology, Karadeniz Technical University,

Trabzon, Turkey

C. Erem (&)
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Case report

A 68-year-old female, who presented with nausea and

vomiting, was diagnosed as having antral gastritis by upper

gastrointestinal endoscopy. During investigation of this

disease, a heterogenous, hypoechogenic left adrenal solid

mass, measuring 63 9 40 9 28 mm, was incidentally

detected of abdominal US (Fig. 1), and he was referred to

our clinic for further examination. Blood pressure was

normal. Physical examination demonstrated no significant

finding. Tension Holter monitoring revealed normal blood

pressure. Routine laboratory tests were normal. Endocrine

tests, including plasma aldosteron concentration (PAC),

plasma renin activity (PRA), PAC/PRA ratio, intact para-

thyroid hormone (iPTH), serum calcitonin, cortisol and

adrenocorticotropin hormone (ACTH) levels, diurnal cor-

tisol rhythms, 24-h urinary free cortisol, androgen hor-

mones, 24-h urinary catecholamines, and their metabolites

were within normal ranges.

Abdominal CT showed a well-demarcated, homogenous,

hypodense left adrenal solid mass (60 9 50 9 30 mm)

with faint calcifications, and a slightly lobular edge. On

T1-weighted abdominal magnetic resonance imaging

(MRI), the tumor was visualized as a heterogenous mass

(60 9 45 mm) with a low signal intensity (hypointense)

below that of the liver, but predominantly greater than

that of muscle, located in the left adrenal gland (Fig. 2a).

T2-weighted MRI revealed a heterogenous hyperintense

mass measuring 60 9 45 mm with calcification in central

of tumor, located in left adrenal gland (Fig. 2b). Out-

of-phase MRI did not show significant signal loss in the

lesion when compared with in-phase MRI (Fig. 2c).

Characteristics on MRI were not in favor of the diagnosis of

adrenocortical adenoma. A 131Iodine-metaiodobenzylgua-

nidine (131I-MIBG) scan could not be performed.

From these findings, we suspected the tumor to be a GN

as a higher probability or carcinoma as a lower probability

arising from the left adrenal gland. Left adrenalectomy was

performed by the transabdominal route under general

anesthesia. The resected tumor was well circumscribed,

measured 75 9 60 9 30 mm in dimension, and it was

encapsulated. The cut surface of the tumor was solid with

whitish gray color without evidence of hemorrhage or

necrosis. Microscopically, the sections showed irregular

proliferation by spindle-shaped cells and occasionally

scattered mature ganglionic cells with dystrophic calcifi-

cation and focal lymphocytic infiltration (Fig. 3a, b).

Spindle-shaped cells were strongly stained with monoclo-

nal antibody to S-100 protein, and ganglionic cells were

stained with monoclonal antibody to neuron-specific eno-

lase, synaptophysin, and chromogranin-A (Fig. 4a, b). The

specimen did not show any evidence of malignant degen-

eration histologically. The histological diagnosis was

adrenal GN. Eight weeks after the operation, she was well

and had no tumor recurrence.

Discussion

GNs are rare and well-differentiated tumors in the neuro-

blastoma series of tumors [6, 10]. They should be distin-

guished from the other groups because they are considered

benign and constituted by mature sympathetic ganglion

cells [10, 11]. They usually occur in older children and

young adults and are the most common sympathetic ner-

vous system tumor in adults [8, 12]. Most GNs are located

in the posterior mediastinum and retroperitoneum [8]. The

GN occurs only rarely in the adrenal medulla [1, 6–9, 12–

14]. To our knowledge, our case is a fifth report that

describes adrenal GN from Turkey in the English literature

The clinical presentation of the most patients with

adrenal GN is asymptomatic, and most of these tumors are

hormone silent [7] as in the present case. Although GNs are

generally considered to be non-secretory, some GNs are

endocrinologically active [1, 8, 15, 16].

Corcerning the imaging characteristics of adrenal GN,

US shows a homogenous, hypoechogenic solid mass with

well-defined borders. However, US is not useful for

determining the quality of the adrenal mass [6, 17, 18]. On

CT, this tumor commonly appears as a well circumscribed

with an oval shape and tends to partially or completely

surround major blood vessels [6, 17]. The tumor is usually

a homogenous, hypodense mass. Adrenal GN is homoge-

nous mass with a signal intensity less than that of liver on

T2-weighted MRI and as a hetorogenous mass with a
Fig. 1 Abdominal US shows a heterogeneous hypoechogenic left

adrenal solid mass measuring 63 9 40 9 28 mm (arrow)
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predominant high signal intensity on T2-weighted MR

images as in the present case [6, 17]. It reveals no absolute

change in signal intensity on chemical shift imaging

(Fig. 2c). It has been suggested that heterogeneity may

help distinguish GN from other adrenal masses that have

high signal intensity on T2-weighted images [19].

The indication of laparoscopic surgery for adrenal mass

is somewhat doubtful. Because the likehood of adrenal

cancer has been revealed to increase in adrenal lesions with

a diameter greater than 6 cm, a recent National Institutes at

Health State-of-the-Science Statement recommended that

non-secretory adrenal incidentalomas larger than 6 cm or

with suspicious features of malignancy on imaging proce-

dures should be treated using adrenalectomy because of the

increased prevalence of malignancy [6]. In the present

case, open left adrenalectomy was preferred, because lap-

aroscopic surgery increases the risk of tumor recurrence.

Fig. 2 a Transverse T1-weighted MRI shows an oval, slightly

lobulated left adrenal mass that measures 60 9 45 mm (arrow).

The mass is homogeneous, with signal intensity less than that of liver

(hypointense). b Transverse T2-weighted MRI scan demonstrating

oval heterogeneous mass (thick arrow) with slightly high signal

intensity greater than that of liver and with central crescent-shaped

calcifications in adrenal mass (slightly hyperintensity) (thin arrow). c
Out-of-phase MRI not showing significant signal loss in the lesion

when compared with in-phase MRI (arrow)

Fig. 3 a The tumor showing multiple mature ganglion cells in

Schwannian cell dominant stroma with focal lymphocytic infiltration

(hematoxylin and eosin staining, original magnification 9100), b
Microscopic findings show scattered mature ganglionic cells in

background of spindle shaped cells (Schwann cells), (hematoxylin

and eosin staining, original magnification 9400)
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Grossly, GNs are large, encapsulated masses of firm

consistency with a homogenous, solid, grayish-white cut

surface. Microscopically, they are of two subtypes. The

mature subtype consists of a spindle cell tumor resembling

a neuroblastoma but has fascicles composed of neuritic

processes, Schwann cells, and perineural cells and shows

numerous ganglion cells [14]. The maturing subtype has a

similar stroma but with ganglion cells of differing matu-

ration, from fully mature ones to neuroblasts. On immu-

nohistochemical analysis, they are characterized by

reactivity with S-100 and neuronal markers such as NSE

and synaptophysin [20]. The present case was concordant

with the mature subtype of GN.

In conclusion, adrenal GN occurs rarely in adults and

preoperative diagnosis is difficult, especially in asymp-

tomatic cases. It needs careful evaluation and surgical

treatment. According to our knowledge, this is a rare case

of non-functioning GN presenting as an incidental adrenal

mass in an adult patient.
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oxidase staining, 9100)
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