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ABSTRACT

Introduction: Neuroblastoma (NB) is the most common extracranial
solid tumor in early childhood. According to the international
bibliography it constitutes the 7-10% of all pediatric cancers, whereas
it rarely occurs in adults. This neoplasm originates in the neural crest
and it mainly arises from the adrenal medulla. Materials and Methods:
A 26-year-old female presented to our emergency department (ED)
with a palpable abdominal mass as the chief complaint. The imaging
tests (ultrasound, CT, MRI) revealed a large lesion in the right lumbar
region, which was pushing the right kidney and the right hepatic lobe
without infiltrating either of them. Moreover, the inferior vena cava
was displaced and compressed. The patient underwent investigative
laparotomy and mass excision. The ipsilateral adrenal gland was
also removed. The following histopathological examination of the
mass showed that the tumor was neuroblastoma. Conclusion: NB
is an aggressive tumor of the sympathetic nervous system, as it
can infiltrate the surrounding tissues and spread via lymphatic and
hematogenous dissemination. Its treatment is based on the pediatric
guidelines due to its rare appearance in adults. Surgical therapy is the
preferable treatment for stage 1-2A patients, while chemotherapy and
radiotherapy are usually given to stage 2B-3-4 patients.
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INTRODUCTION

Neuroblastoma, the most common extracranial solid tumor in
children, is considered to be a malignancy of early childhood"".
It constitutes 7-10% of all pediatric cancers, rarely occurring in
adults'?. This tumor originates from the neural crest and mainly
arises from the adrenergic cells in the adrenal medulla. The etiology
of this tumor is unknown in most of cases, whereas only few cases

1[3]

are familial”. Neuroblastoma may occasionally coexist with some

other disorder of the neural crest, such as von Recklinghausen's

. . . .14
disease, Hirschsprung’s disease or neurofibromatosis™.

CASE REPORT

A 26-year-old female presented to the emergency department
with a palpable abdominal mass and general symptoms, such as
mild abdominal pain, fatigue, flatulence, nausea and vomiting.
The clinical examination confirmed the presence of the mass and
revealed abdominal sensibility. The blood test results were not
outside the normal range (Hematocrit: 38%, White Blood Cells:
9.000/uL, Platelets: 290.000/uL, Na™: 137 mEq/L, K': 3.8 mEq/
L, Mg: 2.4 mEqg/L, SGOT: 26 IU/L, SGPT: 17 IU/L, ALP: 46 U/L,
GGT: 20 IU/L, URE: 28 mg/dL, CRE: 1 mg/dL). The tumor markers
(Carcinoembryonic antigen/CEA, Carbohydrate antigen 19-9/CA 19-
9, Alpha fetoprotein/AFP) were negative, whereas the bone marrow
biopsy confirmed that the bone marrow was not infiltrated by tumor
cells. The imaging tests (Ultrasound, CT and MRI scan) revealed a
large (25-30 cm in diameter) lesion in the right lumbar region (Figure
1, 2), which was pushing the right kidney and the right hepatic
lobe and displacing the compressed inferior vena cava. The CT
angiography showed that the main nutrient vessel of the mass was the
right renal artery (Figure 3, 4).



Figure 3 CT angiography, coronal plane. The main feeding vessel of the
lesion is a branch of the right renal artery.

Subsequently, the patient underwent laparotomy. The tumor was
pushing the descending part of the duodenum toward the midline and
the upper pole of the kidney to the right iliac fossa. The right hepatic
lobe and the inferior vena cava were also displaced, but neither of
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Figure 4 CT angiography, coronal plane, 3D reconstruction.

them was infiltrated. Eventually the mass and the ipsilateral adrenal
gland were removed, while the lymph node dissection completed the
surgery.

Grossly, the tumor measured 28x1,513 cm, was well
circumscribed, nodular, with mainly firm and focally soft, fleshy
consistency and white - gray and focally yellow - tan appearance.
Microscopically the tumor was composed of sheets of small cells
with hyperchromatic nuclei and scanty cytoplasm, arranged in a
lobular pattern with abundant neuropil between the tumor cells. It’s
characterized by the presence of more than 5% and less than 10%
of cells showing evidence of ganglionic differentiation (Figure 5).
Necrosis was a rather constant feature. The tumor cells showed
strong and diffuse immunoreactivity to NSE, chromogranin and
synaptophysin.
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Figure 5 Tumor cells with ganglionic differentiation. (HEx400)
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The diagnosis of stroma-poor neuroblastoma, differentiating was
made. There was also a metastatic focus in a regional lymph node.

According to the International Neuroblastoma Pathology
Classification (INPC) this tumor belongs to the differentiating
neuroblastomata.

DISCUSSION

Neuroblastoma is a tumor of the sympathetic nervous system,
originating in the sympathetic ganglia and the medullary region
of the adrenal gland™>. This pediatric cancer occurs primarily in
children under the age of 5 years and the female:male ratio is 1:1.
It is extremely rare in adults with 60-70% of these cases usually
diagnosed at an advanced stage, when the patient has already
metastases'”.

The symptoms of an adult with neuroblastoma don’t differ from
those of a child with neuroblastoma. The following examinations and
their findings are similar among the younger and the older patients.
The main difference is the prognosis, as the children have more
possibilities to be diagnosed in a lower stage and survive. Concerning
the treatment, there aren’t guidelines for the management of the
neuroblastoma in adults. So until today its treatment is based on the
guidelines for the pediatric tumor.

The clinical symptoms of neuroblastoma vary depending on the
location of the primary tumor and the extent of the metastases in
other parts of the body. The compression of the surrounding organs
due to the mass growth usually causes characteristic symptoms,
such as spinal cord compression which leads to paralysis. As
previously mentioned, metastases cause additional symptoms, such
as periorbital ecchymosis (raccoon eyes), when the neuroblastoma
has metastasized to the orbit. Fever, anemia, weight loss and fatigue
are general warning signs that are less frequent™”,

Neuroblastoma is known to be an aggressive tumor, as it has the
tendency to infiltrate the surrounding tissues and spread via lymphatic
and hematogenous dissemination. The bone marrow, the bones, the
liver and the skin are the sites most prone to metastases. Metastases
rarely occurs in the lungs or the brain'”.

The diagnosis is based on a wide range of examinations. Urine
tests can measure the urinary VMA (Vanillylmandelic acid), HVA
(Homovanillic acid) and catecholamine levels (The neuroblastoma
cells produce and release catecholamines)®®”. Tmaging tests are
also important and include X-ray, ultrasound, CT and MIBG scan.
Specifically, the abdominal X-ray shows non-specific findings,
such as calcifications (dotted, amorphous) and displacement of
the intestinal helixes or evidence of bone metastases, such as
unclear boundaries, lytic lesions and pathological fractures. The
abdominal ultrasound reveals the presence of cystic elements
within the tumor as well as calcifications, while a pathognomonic
feature is the presence of nodules, increased echogenicity and
homogeneous composition. In abdominal CT scan findings, tumors
with heterogeneous composition (necrotic, hemorrhagic and cystic
components) are consistent with the presence of neuroblastoma®™'”.
Calcifications occur at a rate of 80%!'” and liver metastases can be
observed in advanced stages due to diffuse infiltration (stage IV-S).
Great diagnostic accuracy regarding the preoperative staging of the
tumor is achieved through the 123-IMIBG, which highlights the
fixation of the radiopharmaceutical in the primary intraventricular
mass and the increased drug concentration in the metastatic
focit™'",

According to the international bibliography, this is the classification
of neuroblastoma (Table 1)".
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Stage Description

Localized tumor. Complete excision with or without
microscopic residual. Ipsilateral lymph nodes negative.
Localized unilateral tumor .Incomplete gross excision.
Ipsilateral lymph nodes negative.

Localized unilateral tumor. Complete or incomplete excision.
2B Ipsilateral and regional lymph nodes positive. Contralateral
lymph nodes negative .

Unresectable unilateral tumor infiltrating across the midline
with or without lymph node involvement. Unilateral tumor

2A

g with contralateral lymph node involvement. Midline tumor
with bilateral infiltration or bilateral lymph node involvement.
Dissemination of tumor to distant lymph nodes , bone, bone

4 marrow, liver or other organs .

- Localized primary tumor in patients < 1 year with limited

dissemination to liver, skin or bone marrow.

According to the international bibliography, the treatment of
neuroblastoma is based on pediatric guidelines due to its rare
appearance in adults.

The treatment of stage 1-2A patients is mainly surgical excision
and close monitoring. In stage 2B tumors most writers suggest the
surgery and the adjuvant chemotherapy as the treatment of choice,
while some others believe that both preoperative and postoperative
chemotherapy are needed. In advanced 3-4 stage tumors the
preoperative chemotherapy is necessary™.

The prognosis of neuroblastoma is based on the spread of the
tumor, the presence of metastases and the age of the patient. In
general, almost 90% of the stage 1-2A patients have a good outcome.
On the contrary the stage 4 patients have a poor prognosis!*"'*.

Our patient was in stage 2A according to the international
bibliography, so she did not undergo postoperatively adjuvant
chemotherapy. The 6-month follow-up (MRI and CT scan) hasn’t
detected recrudescence of neuroblastoma or secondary tumors.

CONCLUSION

Neuroblastoma is an extremely rare tumor in adulthood. However,
it should be included in the differential diagnosis of the adrenal and
all the hypernephroid tumors. Due to its more aggressive behavior
compared to pediatric cancer and the absence of data regarding its
management, we believe that an international record of incidents of
neuroblastoma in adults is needed more than ever.
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