Acta Biomed 2023; Vol. 94, N. 6: €2023263

DOI: 10.23750/abm.v94i6.14869 © Mattioli 1885

CASE REPORT

Diagnostic imaging of a rare case of incidental
adrenal ganglioneuroma
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Abstract. A 53-year-old man complaining of pain in the right hypochondrium underwent an abdominal
ultrasound that showed a left adrenal lesion. Further instrumental investigations (CT and MRI, both with
contrast medium) were performed which diagnosed an adrenal ganglioneuroma, confirmed by the histological
examination. The patient also underwent an endocrinological examination. The treatment was surgical and
consisted of an adrenalectomy through video-laparoscopic access. Adrenal ganglioneuromas are rare tumors
but well described and known in the literature. For this reason, this case report has primarily an educational
purpose: the totality of the data collected (clinical, laboratoristic, instrumental, and histopathological) consti-

tuted a multidisciplinary case, with the focus on imaging. (www.actabiomedica.it)
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Introduction

Adrenal ganglioneuromas (AGNs) are benign
sympathetic tumors originating from neural crest cells.
It is a rare tumor, therefore its prevalence ranges from
0.3% to 4% across all adrenal masses and is roughly
1 per million in the general population (1).

Ganglioneuromas (GN) mostly affect the
posterior mediastinum or retroperitoneum, but they
can also develop in the neck and the adrenal glands
(2). These lesions are clinically and hormonally silent,
hence they are frequently detected occasionally on im-
aging (3). In most cases GNs are asymptomatic, and
the presence of signs or symptoms is due to the mass
effect (2).

The definitive diagnosis is histopathological;
hence the preoperative diagnosis remains difficult. The
gold-standard treatment is adrenalectomy, with a good
prognosis after surgery without recurrence (4).

Case presentation

We report the case of a 53-year-old male patient
who went to our clinic complaining of pain in the right
hypochondrium and epigastrium that did not respond
to conservative treatment.

He underwent an abdominal ultrasound that de-
scribed an occasional finding of a nodule in the left ad-
renal gland. The finding required further instrumental
investigations: an abdominal CT and MRI, both with
contrast medium administration, were performed.

The abdomen CT was performed before and
after the administration of intravenous iodinated
contrast medium (100 mL of Omnipaque 350).
It showed a nodular formation with a diameter of
53 mm (anteroposterior) x 40 mm (transverse) x
47 mm (craniocaudal), with thin parietal calcifica-
tions in the left adrenal gland. The lesion appeared
hypodense in the pre-contrast phase (28 HU). After
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the medium contrast administration, in the arterial Unfortunately, a late-delayed-phase CT sequence
phase, the lesion didn’t present contrast enhance- (10-15 min.) was not performed for this patient.

ment, while it had a modest enhancement in the por- Following the CT features the first diagnostic hy-
tal phase (Figure 1). pothesis was a lipid-poor adrenal adenoma, worthy of

Figure 1. Axial (A) and coronal (B) plane of the pre-contrast CT showed the nodular formation in the
left adrenal gland (green arrows) with thin parietal calcifications. (*) In the pre-contrast phase, in the
axial plane, the nodule appeared hypodense (C). In the arterial phase, in the axial plane (D), the lesion
did not present contrast enhancement (D). In the portal phase, in the axial (E) and coronal plane (F), the
nodule had a modest contrast enhancement (white arrows).
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further diagnostic investigation by MRI examination
with contrast medium administration.

After 30 days, the patient underwent an MRI
with high-field equipment (1.5 Tesla) before and
after contrast medium administration (16 ml Pro-
Hance). The MRI protocol included T1-Weighted
(T1-W) and T2-Weighted (T2-W) images in three
planes, diffusion-weighted images (DWI), and Dy-
namic Contrast Enhanced (DCE) images in the
axial plane.

The MRI examination showed in the left ad-
renal gland, an oval-shaped area with clear and

regular margins, approximately 50 mm (anteroposte-
rior) x 35 mm (transverse) in size. It appeared hypoin-
tense on T'1-weighted sequences and hyperintense and
inhomogeneous on T2-weighted sequences. It didn’t
show any signal drop in the out-of-phase sequence and
no areas of restriction in DWI sequences and ADC
map. After intravenous administration of the contrast
medium, the lesion showed late and inhomogeneous
contrast enhancement (Figure 2).

The features of the left adrenal lesion in the dif-
ferent MRI sequences confirmed the main diagnostic
suspicious of a lipid-poor adrenal adenoma. Therefore,

Figure 2. The left adrenal lesion showed a hypointense signal (yellow arrow) on the T1-W axial se-
quence (A) and an inhomogeneous hyperintense signal (white arrow) on the T2-W axial fat-suppressed
sequence (B). After the contrast medium administration, on the axial T1-W sequences (C and D) the
left adrenal lesion showed a late contrast enhancement (green arrows). The left adrenal lesion showed
no signal drop (orange arrow) in the out-of-phase sequence (F) compared to the in-phase sequence (E).
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the absence of a drop signal in the out-of-phase and
the T2-W fat-suppressed sequences excluded a lipid-
rich adenoma.

In addition to instrumental examinations, the
patient underwent endocrinological tests to assess
the adrenal function. All the test results were within
the normal range, underlining that the adrenal lesion
was not producing hormones (Table 1).

Subsequently, the patient underwent an endocrin-
ological examination that revealed no endocrinopathy
disorders and adrenal dysfunction; sexual character-
istics were regular; blood pressure of 120/80 mmHg;
and weight of 85 kg.

Based on the tests performed, the endocrinolo-
gist ruled out possible hypersecretions of adrenal hor-
mones and he did not consider alpha-blocker therapy
or glucocorticoid replacement therapy necessary after
the surgical exeresis.

The surgical treatment performed was a video-
laparoscopic left adrenalectomy.

Table 1. Results of endocrinological tests before surgery.

The histopathological examination reported:

- the gross examination showed an adrenal gland
(64¢g) with a well-circumscribed tumor (7 x 6 x
3,5 cm), with a homogeneous white color and
small bundles aspect cut surface. The tumor ap-
peared encapsulated in adrenal parenchyma.

- 'The microscopic examination showed a tumor
composed of Schwann cells forming fascicles
with scattered small clusters and nests of ma-
ture ganglion cells. Mature ganglion cells were
characterized by abundant eosinophilic cyto-
plasm and round, eccentrically localized nuclei.
No tumor necrosis or mitotic figures were pre-
sent. The Schwann cells and ganglion cells were
positive for S100 stains and for synaptophysin
stains (Figure 3).

All these findings were typical features of gan-
glioneuroma, a mature subtype (according to the

Results Normal values
Urinary metanephrines 105,0 pg/24h 52-341 pg/24h
Urinary normetanephrines 355 pg/24h 88-444 ng/24h
Urinary 3-methoxytyramine 35 pg/24h 55-247 pg/24h
Cortisol 17,9 pg/dl 4,8-19,5 pg/dl
Urinary cortisol 342 pg/24h 58-403 pg/24h
Urinary epinephrine 8 pg/24h 2-22 pg/24h
Urinary norepinephrine 43,7 pg/24h 20-81 pg/24h
Urinary dopamine 99,1 pg/24h 40-400 pg/24h
Epinephrine 22 pg/ml 3,7-82 pg/ml
Norepinephrine 634 pg/ml 80-499 pg/ml
Dopamine 45 pg/ml 2-58 pg/ml
17-OH-progesterone 0,2 ng/ml men: 0,5-2,1 ng/ml
DHEA-S (dehydroepiandrosterone-S) 227,4 meg/dl 54 y.0.: 35,4-256 mcg/dl
Total testosterone 13,06 nmol/l men: 6-27 nmol/l
Aldosterone 69 pg/ml 25,2-392 pg/ml
ACTH 29,5 pg/ml 0-60 pg/ml
Androstenedione 0,38 ng/ml adults: 0,5-3,5 ng/ml
SHBG (sex hormone binding globulin) 33,06 nmol/1 men: 20,6-76,7 nmol/l
Renin 5,42 mUI/ml 4,4-46,1 mUI/ml
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Figure 3. Tumor composed of Schwann cells forming fascicle with scattered small clusters and nests of mature
ganglion cells (hematoxylin and eosin 100x magnification) (A). Schwann cells and ganglion cells are positive for
S100 stains (100x magnification) (B) and synaptophysin (100x magnification) (C).

International Neuroblastoma Pathology Classification -
INPC), and this was the final diagnosis.

About a month after the surgical treatment, the
patient went to a new endocrinological check-up
which showed no altered adrenal function, apart from
a slight drop in blood pressure (104/74 mmHg), there-
fore only hormonal checks were requested. The latter
were within the normal limits.

Discussion

The International Neuroblastoma Pathology
Classification (INPC) divides neuroblastic tumors
into four subcategories based on their morphology,
clinical features, and behavior: neuroblastoma, nodular
ganglioneuroblastoma, intermixed ganglioneuroblas-
toma, and ganglioneuroma (5).

Radiologically, an abdominal neurogenic tumor
typically appears as a well-defined, smooth, or lobu-
lated mass. Unless distant metastatic foci are found,
it is difficult to distinguish between benign and ma-
lignant neurogenic tumors. However, CT and MRI
imaging can be useful to determine the tumor’s local
extent and to exclude other malignancies (6).

Considering the location, 56% of ganglioneuro-
mas develop in the mediastinum or retroperitoneum,
30% in the adrenal gland, and 14% from unusual loca-
tions such as the pharynx, bladder, uterus, or gastroin-
testinal tract (2).

AGN is a benign, differentiated, and very rare tu-
mor with slow growth. The peak incidence of AGN is
in the 4th-5th decade of life (5). It is usually asymp-
tomatic, but in some cases, patients might complain
of abdominal pain/discomfort, back pain, weight

loss, and hot flashes. When it grows to a large size, it
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determines a palpable abdominal mass. An AGN may
rarely elicit symptoms of virilization and hypertension
due to its non-secreting hormonal nature (1).

Most ganglioneuromas are discovered inciden-
tally in imaging studies (7).

Ultrasonography shows a well-defined, homoge-
neous, hypoechogenic mass, separated from the kidney
that in some cases is displaced (8, 9).

On unenhanced CT, attenuation values equal to or
less than 10 HU are selective for lipid-rich lesions and
thus have high specificity for adenomas. Other radio-
graphic criteria are the appearance (i.e., integrity and
invasiveness) the heterogeneity, the lesion borders, and
the size. A malignant tumor is indicated also by ne-
crosis, calcifications, bleeding foci, and heterogeneity
(10).

The CT findings of AGN are quite like those
of other benign adrenal tumors. Given the low inva-
siveness of tumors, invasion of surrounding tissues or
organs is generally not observed. CT imaging typi-
cally indicates a homogenous or slightly heterogene-
ous mass that surrounds major blood vessels without
compression or blockage. The tumor is well-defined,
hypodense, and it usually does not present a high con-
trast enhancement. Calcifications, which are generally
fine and punctate, are found in 42-60% of GNs. The
early enhancement of linear septae has been described,
as the delayed heterogeneous contrast uptake in some
circumstances (11, 12).

MRI typical features are a hypointense T1-W
signal and a hyperintense heterogeneous T2-W signal,
as described in this case (13, 14).

However, none of these characteristics can distin-
guish AGNs from malignant adrenal tumors.

It is extremely important to perform the Chemi-
cal Shift Imaging (CSI) to be able to differentiate an
AGN from an adenoma. When compared to ‘in-phase’
sequences, adenomas have at least 30% of their signal
dropout on ‘out-of-phase’ sequences, due to the pres-
ence of small amounts of intracellular fat (10).

Biopsy with histological examination is the cur-
rent diagnostic gold standard and should be thorough
to exclude ganglioneuroblastoma or neuroblastoma
foci, which have a poorer prognosis.

Definitive treatment of ganglioneuromas is ei-
ther laparoscopic or open surgical resection of the
tumor. The prognosis in these patients is excellent
after resection and no tumor recurrence or metastasis
occurs (4).
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