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ABSTRACT

Nodular ganglioneuroblastoma is an exceptionally rare neuroblastic neoplasm in the adult population.
This report details a highly unusual case of posterior mediastinal ganglioneuroblastoma in a 55-year-old
male who presented solely with posterior chest pain. Radiological investigations, including computed
tomography and magnetic resonance imaging, demonstrated an encapsulated, highly cellular tumor in
the left costovertebral groove at the D7 level, with no evidence of distant metastasis on positron emission
tomography. The patient underwent successful surgical resection following preoperative embolization
and experienced an uneventful postoperative recovery. Histopathological analysis confirmed the
diagnosis of nodular ganglioneuroblastoma. In summary, ganglioneuroblastoma should be considered

in the differential diagnosis of posterior mediastinal tumors, even in adult patients.
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Introduction

Nodular ganglioneuroblastoma (GNB) is a neuroblastic
tumor of the sympathetic nervous system that derives
from primordial neural crest cells [1]. It is the most
common solid tumor in childhood. In the adult popula-
tion, it is extremely rare, with less than 50 cases have
been reported in the English literature [2]. According to
the International Neuroblastoma Pathology Classifica-
tion (INPC), it is defined as a stroma-rich or stroma-
dominant tumor (such as ganglioneuroma or intermixed
GNB) that contains one or more macroscopic nodules
of stroma-poor neuroblastoma [3-5]. We present the
clinical course and a review of adult-onset posterior
mediastinal nodular ganglioneuroblastoma.

Case Report

A 55-year-old man presented with a chief complaint of pos-
terior chest pain radiating to the sternum. He had a recent
history of hypertension and a history of tobacco use, hav-
ing quit smoking 30 years ago after smoking for 2 years.
He was otherwise in good health with no other significant
symptoms. His surgical history was unremarkable, and
there was no family history of tumors or neuroblastoma.

Chest radiography and computed tomography (CT)
revealed a 7 cm heterogeneous posterior mediastinal
tumor with contrast enhancement (Figures 1,2). Mag-
netic resonance imaging (MRI) further demonstrated an
encapsulated, highly cellular tumor located in the left
costovertebral groove at the level of D7, with a cystic
component and intense contrast enhancement. There
was no evidence of extension or invasion of the aorta.

Figure 1. The chest X-ray showing a giant posterior mass on the

left side.
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Figure 2. Computed tomography (CT) and magnetic resonance

imaging (MRI) revealed a 7 cm heterogeneous, encapsulated, and
highly cellular posterior mediastinal tumor located in the left cos-
tovertebral groove at the level of D7, with a cystic component and

intense contrast enhancement.

After a multidisciplinary discussion, the decision
was made to perform laboratory analysis of catechol-
amine metabolites, PET scan and a preoperative emboli-
zation. Laboratory findings showed urine normetadren-
aline at 269 nmol/24 h (normal range < 281 nmol/24 h),
urine metadrenaline at 59 nmol/24 h (normal range <
159 nmol/24 h), and urine 3-ortho-methyldopa at 1981
nmol/24 h (normal range < 329 nmol/24 h). Positron
emission tomography with fluorodeoxyglucose-com-
puted tomography (FDG-PET/CT) revealed positive
FDG uptake in the mediastinal mass lesion with areas
corresponding to those enhanced on contrast CT (SU-
Vmax: 6.03) (Figure 3). No abnormal FDG uptake was
observed in other organs.

The patient underwent angiography and preopera-
tive embolization of the 4th, 6th, and 7th intercostal ar-
teries using coil placement to reduce blood inflow and
minimize the risk of recanalization, with identification
of the artery of Adamkiewicz originating from the 9th
intercostal artery (Figures 4,5). The surgery was done
24 hours later.

The tumor was removed via a conservative thora-
cotomy approach. The mass was encapsulated and
relatively easy to excise, except near the D7 paraspinal
region, where dissection was more challenging (Figure
6). There were no perioperative complications, includ-
ing blood loss or neurological complications. We dis-
charged the patient on the third postoperative day.
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Figure 3. PET/CT showing areas of increased FDG uptake within
the tumor (SUVmax: 6.03).
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Figure 4. Endovascular treatment; anastomotic network perfusing the
mediastinal mass (A), complete embolization of T7 after coil placement

(B) (Radiology Department, Hassan II University Hospital, Fes).

Figure 5. Identification of the artery of Adamkiewicz originating
from the 9" intercostal artery (Radiology Department, Hassan II

University Hospital, Fes).
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Figure 6. An intraoperative image showing the tumor implantation site

(white arrow) (A), the excised left mediastinal-paravertebral mass (B).

The pathological findings of the resected mass
contained grossly visible neuroblastomatous nodules
including ganglioneuromatous components. Immuno-
histochemical staining revealed tumor cells positive
for chromogranin A, and synaptophysin. Ki-67 label-
ing index was 30% in the area. The patient underwent
a thoraco-abdomino-pelvic CT scan three months after
surgery, which returned normal. He is currently under
close clinical follow-up (24 months) during which no
recurrence or complications have been observed. Writ-
ten informed consent was obtained from the patient for
the use of the medical data in academic studies.

Discussion

Neuroblastic tumors generally occur in very young chil-
dren, with a median age at diagnosis of 17 months. In
adults, these tumors are extremely rare, with an incidence
of less than 0.3 cases per million people annually [6-8].
They arise from tissues of the sympathetic nervous sys-
tem, typically in the adrenal medulla or paraspinal gan-
glia, and can present as mass lesions in the neck, chest,
abdomen, or pelvis [5]. According to the International
Neuroblastoma Pathology Classification four types of
NTs are distinguished: neuroblastoma, ganglioneuro-
blastoma-nodular,
and ganglioneuroma [4-8]. Based on the International
Neuroblastoma Risk Group (INRG) analysis, the nodular
subtype is associated with a poorer prognosis compared
to other neuroblastic pathologies, such as neuroblastoma
or the intermixed subtype of GNB [9]. Angelini et al
identified two subgroups of patients with a very favor-
able prognosis: children younger than 547 days and those
with non-stage 4 disease. In contrast, patients with stage
4 (distant metastases) nodular ganglioneuroblastoma
demonstrated significantly worse outcomes (5-years EFS
of 23%, and OS 35%) [10].

ganglioneuroblastoma-intermixed,

The clinical presentation of neuroblastic tumors is
highly variable, ranging from an asymptomatic mass to



a primary tumor causing severe illness due to local in-
vasion, widespread metastatic disease, or both. CT and
MRI are the most commonly used imaging modalities
for evaluating ganglioneuroblastoma. On CT, the ap-
pearance of these tumors ranges from well-marginated,
oblong paravertebral masses with homogeneous en-
hancement to irregular, cystic, hemorrhagic, or locally
invasive lesions [11,12]. On MRI, ganglioneuroblasto-
ma appears hypointense or isointense on T1-weighted
images, and hyperintense with a heterogeneous appear-
ance on T2-weighted images [13]. PET/CT is an addi-
tional tool that can aid in diagnosing distant metastasis
[12]. Elevated levels of serum neuron-specific enolase
(NSE) and urinary catecholamine metabolites are ob-
served in 90% of pediatric neuroblastoma (NB) cases.
However, their elevation is rarely observed in adoles-
cents, making them less reliable in this age group [14],
which is the case for our patient.

In our experience, preoperative embolization is often
recommended to optimize both preoperative and intra-
operative conditions during extensive resective surgery.
This technique minimizes blood flow to hypervascular
tumors by targeting feeder vessels, which facilitates tu-
mor shrinkage and alters its consistency. However, sur-
gery should be performed within 24 hours of emboli-
zation. Identifying radiculomedullary arteries (RMAs),
such as the artery of Adamkiewicz, is critical to prevent
inadvertent embolization of spinal arteries and avoid se-
vere complications [15,16].

Preoperative embolization of large mediastinal tu-
mors with complex blood supplies is a well-established
approach. Puma et al. reported three cases of highly
vascularized giant thoracic sarcomas treated with pre-
operative embolization. In all cases, tumor size was re-
duced, and the resulting perilesional edema facilitated
surgical dissection [17,18].

Biopsy can be useful for establishing a preoperative
diagnosis [19] however, false-negative results may oc-
cur. Ganglioneuroblastomas can look like a neuroblas-
toma in a partial ganglioneuroma stroma [20].

Early and radical surgery is the best treatment avail-
able for mediastinal GNBs [21,22]. In adults, progno-
sis depends on surgical margin resection. According to
Koike et al, adult patients with ganglioneuroblastomas
that were only partially resected (R1 or R2) or left unre-
sected had a survival period of less than 24 months [23].
In addition, tumor size at diagnosis may be associated
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with prognosis in adult GNB. Tumors larger than 8 cm
in diameter tend to metastasize to distant organs [24].

There is no established evidence regarding the effec-
tiveness of chemotherapy or radiotherapy in the surviv-
al of patients with GNB or neuroblastic tumor. This may
be related to the fact that adults have a poorer tolerance
to chemotherapy compared to that of children [25]. Fur-
ther studies are required to confirm these observations.

In conclusion, patients with nodular GNB tumors
represent a small subgroup characterized by significant
heterogeneity in outcomes, similar to the overall neuro-
blastoma (NB) population. GNB should be considered
a potential posterior mediastinal tumor, even in adult
patients. The curative treatment is complete surgical
resection; however, careful follow-up is necessary to
monitor for metastasis and recurrence.
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