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Ganglioneuroblastoma in an adult patient
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ABSTRACT

Neuroblastoma (NB) is a common tumor in children but is extremely rare in adults. Sparse literature exists on adult NB or the
subtype ganglioneuroblastoma (GNB). We present a 40-year-old male complaining of decreased strength and pain in his left
hand. Imaging studies showed a paraspinal tumor at T1 and an abdominal mass while laboratory tests were significant for high
plasma and urine metanephrines suggesting a diagnosis of pheochromocytoma. Percutaneous core needle biopsy was performed
and a diagnosis of GNB was made based on immunohistochemical staining. The patient underwent debulking surgery and final
pathology confirmed the diagnosis. The patient demonstrates no signs of local recurrence but developed diffuse bony metastasis
after the debulking procedure. Systemic therapy regimens for GNB are largely extrapolated from pediatric regimens and efficacy
is unknown. Differentiation between adult and pediatric NB remains unclear.
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1. INTRODUCTION
Neuroblastoma (NB) is a common embryological tumor in
children arising from neural crest cells. It comprises about
8% of all pediatric cancers and accounts for approximately
15% of all cancer deaths in patients under the age of 15.[1–3]

However, it is rare in adults and therefore most research
and literature pertains to NB in children. There is a limited
number of cases of NB reported in adults.[4] Of those re-
ports, even fewer relate to the subtype ganglioneuroblastoma
(GNB). In this report, we present a rare case of adult GNB.

2. CASE PRESENTATION
A 40-year-old male patient presented with decreased strength
and pain in his left hand. The patient exhibited no other co-
morbid conditions. He was a former smoker with a reported
4 pack-year history but had quit one year prior to presenta-

tion. He also reported consuming 10-12 alcohol drinks per
week. On physical exam he was a thin appearing male with
body mass index of 21.6. Abdominal exam demonstrated
fullness on the left side with no discrete tumor palpated. Neu-
rologic examination showed 3+/5 strength in the left hand
when compared with the contralateral side. MRI of the cer-
vical spine revealed a paraspinal tumor at T1 (see Figure
1). A CT of the abdomen was obtained and revealed a large
left sided abdominal mass appearing to arise from the left
adrenal gland (see Figure 2). A 2 cm mass was also seen in
the superior half of the right lobe of the liver along with sev-
eral tiny low-attenuation lesions. It was deduced that some
of the lesions represented cysts. Initial differential diagnosis
included adrenocortical carcinoma, exophytic left renal cell
carcinoma, or gastrointestinal stromal tumor arising from the
bowel with metastasis to the liver and left aspect of the spinal
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canal at T1.

Workup was initiated with plasma and urine metaneprhine
studies. The plasma normetanephrine levels was 1.9 nmol/L
(normal range: < 0.20) while the 24 hour urine total
metanephrines level was 1349 mcg/24 hrs (normal range:
200-614) These elevated tests in the face of an abdomi-
nal mass raised concern for pheochromocytoma. An I-123
metaiodobenzylguanidine (MIBG) scan was performed and
showed intense radiotracer uptake by the abdominal mass
and a focus of radiotracer uptake was seen in the posterior
right lobe of the liver as seen in Figure 3. Additional ab-
normal foci of increased uptake were seen throughout the
musculoskeletal system, including posterior to the right trans-
verse process of T3, within the right T8 vertebral body, right
ilium, left ilium, sacrum, right gluteus muscles, and right
superior pubic ramus. There were additional foci within the
spinal canal, most intense at the L4 level. Other foci in the
spinal canal were seen at the T1 level, and right S1-2 neu-
ral foramen. A focus within the anterior myocardium, or
pericardium, was in the area of the right ventricular outflow
track. These areas of MIBG-avidity were all thought to be
consistent with metastatic disease.

Figure 1. Sagittal view of cervical spine MRI demonstrating
a paraspinal tumor at the level of the T1 vertebral body

A percutaneous core-needle biopsy of the abdominal mass
was obtained. The specimen contained a small round blue
cell tumor with focal necrosis. Scattered throughout the
tumor were large ganglion-like cells with granular cyto-
plasm, large nuclei, and large nucleoli. Collections of cells

formed pseudorosettes with neurophil-like material in the
background. Immunohistochemical staining was performed
and revealed the tumor cells were positive for chromogranin,
synaptophysin and CD 56, and negative for pax-8, myogenin,
CD 99, WT-1, CD 45, S-100, desmin, and pancytokeratin.
It was determined from these findings that the tumor repre-
sented a GNB.

Figure 2. CT scan of the abdomen demonstrating (a) the
small liver metastasis and superior portion of large adrenal
mass and (b) the large adrenal mass with central necrosis at
its largest point

Debulking surgery was performed which included resection
of the large abdominal tumor and unilateral nephrectomy.
During the surgery, the hepatic metastasis was treated with
radiofrequency ablation. Following surgery, the patient un-
derwent stereotactic body radiation therapy for the lesion in
the spine. The patient was also started on zoledronic acid to
treat the bony metastases.

There was no evidence of recurrent disease in the liver or
peritoneum at interval three-month postoperative evaluation.
However, the patient demonstrated rapidly progressive dif-
fuse bony disease due to the non-efficacy of zoledronic acid.
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This has led to a switch to denosumab. Additionally, sys-
temic chemotherapy with topotecan and cyclophosphamide
was initiated. At six-month follow-up his disease has demon-
strated mild improvement with decreased FDG uptake on
PET scan and no new symptoms. He is scheduled to un-
dergo therapeutic MIBG treatment and following this will be
started on ALK-inhibitor targeted therapy with crizotinib.

Figure 3. I-123 metaiodobenzylguanidine scan
demonstrating increased uptake within tumor on (A) coronal
and (B) axial views

3. DISCUSSION
Neuroblastic tumors arise from the neural crest cells that
are designated to become sympathetic nervous tissue and
therefore can arise anywhere in the body where sympathetic
nervous tissue exists.[1, 3] NB and GNB are often grouped
together because both possess malignant potential.[3] NB is
a tumor composed of immature undifferentiated neuroblasts
while GNBs are comprised of both mature and immature

cells. The malignant potential of these tumors typically
matches the degree of immature cells.[3, 5] There may be
survival differences between NB and GNB though in most
reports these are grouped together as a single entity.

NB is predominantly a disease of infants and children. Ninety
percent of children with NB/GNB are diagnosed before the
age of 5 years.[6–8] Adult NB is exceedingly rare as less than
five cases per year have been reported over 30 years of the
U.S. National Cancer Institute’s Surveillance, Epidemiology,
and End Results (SEER) Program.[9] Additionally, fewer
than 50 cases of GNB have been reported.[10, 11]

The most common locations of NB include the adrenal
medulla, extra-adrenal retroperitoneum, and less commonly
in the neck and pelvis.[3, 6] The associated symptoms vary
depending on the location and tumor burden. If localized,
NB typically presents with pain or distention, however it
may be asymptomatic.[3, 6] Patients with widespread disease
typically present with malaise, fever, irritability, weight loss,
shortness of breath, or peripheral neurologic deficit.[3, 6] In
this case, the patient was asymptomatic in relation to his
abdominal mass. However, the patient did experience symp-
toms of pain and weakness in the left hand likely due to
compression of the T1 spinal nerve leading to dysfunction in
the median and/or ulnar nerve.

Typical diagnosis may be suspected with urinary cate-
cholamine and radiological images, but is usually confirmed
by histological and immunological results.[4] Most NBs se-
crete catecholoamines in the form of vanillylmandelic acid
(VMA) and homovanillic acid (HVA).[3] Since 90 percent of
patients have MIBG-avid disease, radioiodine-labeled MIBG
is used to pinpoint primary tumors and metastatic sites in
order to help stage the nueroblastoma.[6] These laboratory
and imaging findings are similar to those seen in pheochro-
mocytoma, a more common malignancy in adults.

Immunological and histological results for NB include stain-
ing positive for chromogranin A, synaptophysin, neuron-
specific enolase (NSE), CD 56 and neurofiliament. NBs often
show a fibrillar background resembling neutrophils. GNBs
are composed predominantly of neoplastic ganglion cells.
Pheochromocytoma stains for Chromographin A, Synap-
tophysin, NSE, S100, cytokeratin 8, protein gene product
(PGP) 9.5. Typical histological findings include hypercellular
specimens with loose groups or single cells with binucleated
and multinucleated cells.[12]

Prognosis estimation follows pediatric protocols which dic-
tate that patents are stratified into levels of risks that are either
high, intermediate or low.[6, 15] These levels of risk are signif-
icant in determining prognosis. Risk group is determined by
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factors such as age of patient, stage of disease, and biological
factors such as MYCN gene amplification.[6, 13] Histology
can also be classified favorable or unfavorable according
to the International Neuroblastoma Pathologic Committee
Classification.[13] However, growing research states risk as-
sessment for adults may be different because adult NB differs
in certain biological factors such as having a lower incidence
of MYCN amplification and catecholamine secretion.[14] It
also becomes harder to detect or stage the NB due to the fact
that MIBG is less useful as age increases.[4, 14]

Since little research has been done on adult NB, no stan-
dardized method of treatment has been formulated and pe-
diatric protocols are typically followed.[4, 13, 15] In children,
multidisciplinary treatment has been the standard of care
and includes surgical resection, chemotherapy, radiation,
and stem cell transplantation dependent on the stage of
disease.[6, 12] Chemotherapy regimens typically include cis-
platin and etoposide, alternating with vincristine, cyclophos-
phamide, and doxorubicin.[16] Adult regimens have been
similar with additional reported success with agents include
topotecan, bleomycin, and ifosfamide.[17–22] Although adults
are reported to have significantly worse survival rates than
children, this may be related to a more advanced stage of
disease at diagnosis. When matched for stage and other
prognostic factors, recent reports suggest the prognosis for
adult and pediatric patients may be similar.[17] New research
in treatment of NB include targeting the MYC protein.[6, 14]

Anti- GD3 immunogloblulins, I-131-labeled MIBG or ALK-
inhibition molecules are all currently under investigation and
may prove useful in the future treatment of NB patients.[23]

The reported 5-year survival of adult NB is 36%.

In the reported case, the patient was symptomatic primar-
ily from the T1 lesion. However, given the size and degree
of metastasis it was felt he would soon display symptoms
of his abdominal disease due to compression of adjacent
structures. While the elective debulking procedure has been
thus far successful for local control on short-term follow-
up, diffuse bony metastases occurred. The treatment for the
bony metastasis has been changed from zoledronic acid to
denosumab, a receptor activator of nuclear factor kappa-B
ligand inhibitor. With stable/improved disease he will now
undergo therapeutic MIBG treatment followed by use of a
newer targeted therapy, crizotinib, which is an ALK-inhibitor.
Stem cell harvest has also been accomplished for future use
in rescue therapy if the need arises.

4. CONCLUSION
Adult GNB is extremely rare but should be considered partic-
ularly in patients with findings suggestive of pheochromocy-
toma without the classically associated symptoms. Treatment
for these rare tumors is largely based on pediatric protocols
that demonstrate low rates of efficacy in the adult population.
Further focus on individualized therapy may be warranted in
these cases.
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