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SUMMARY
Purpose To report a long-term follow-up of a young
woman affected by cystic fibrosis (CF) with a residual
retroperitoneal mass of neuroblastoma (NBL) after
treatment.
Case report We reviewed the patient’s database and
analysed a 20-year follow-up by considering pulmonary
exacerbation, nutritional condition, pulmonary function
(forced expiratory volume in 1 s), microbiological data
and residual retroperitoneal mass volume. We observed
stable pulmonary and nutritional conditions. No variation
was found in the residual retroperitoneal mass volume.
Discussion We report this case of a patient with CF
with previous NBL because such a long time of follow-
up of a NBL with a stable retroperitoneal remaining
tumour is uncommon and needs to be reported.
Multidisciplinary management has been crucial in this
case because of the presence of concomitant diseases
and consequently, differential diagnosis challenges.

BACKGROUND
Neuroblastoma (NBL) is the most common extra-
cranial solid tumour in children.
NBL originates from cells of the primitive neural

crest and accounts for 8–10% of all paediatric
malignancies. It most typically involves adrenal
glands followed by abdominal, thoracic, pelvic,
head and neck sympathetic ganglions, plexuses and
nerves. Most common metastatic sites are the bone
marrow, liver and lymph nodes.1

Clinical manifestations of NBL range from spon-
taneous regression up to eminently malignant
development. The prognosis for most patients,
especially the older patients with metastatic disease,
remains poor.2

NBL is a biologically active tumour secreting vanil-
lylmandelic acid (VMA) and homovanillic acid (HVA)
or other metabolites, such as catecholamines, neuron-
specific enolase (NSE) and vasoactive intestinal pep-
tides.3 4 NBL can be radiologically diagnosed by ultra-
sonography (US), CT and MRI with different
sensitivities and specificities.5 Approximately, 50% of
the patients have a localised tumour with high
chances of cure, while the others have disseminated
disease which could have dismal outcomes.6

We report a case of multidisciplinary manage-
ment of chronic disease (cystic fibrosis, CF) compli-
cated by NBL and the long-term follow-up of the
remaining mass.

CASE PRESENTATION
We report the case of a 22-year-old woman affected
by CF diagnosed by evocative symptoms and

confirmed by positive sweat test (Cl− levels
106 mEq/L) at the age of 2 months; genotype
M1V/del 17a, 17b, 18. M1V is a rare CFTR muta-
tion and its clinical impact is not known. It has
reported a frequency of pancreatic insufficiency of
56% in M1V carriers.
Our patient developed pancreatic insufficiency

during the first year of infancy.
At 22 months of age, in 1993, as part of a routine

monitoring planned for the underlying disease,
abdominal ultrasound was performed which showed
a retroperitoneal mass. MRI of the abdomen showed
a space-occupying process in the right adrenal region,
with infiltration of median retroperitoneum and
compression of the abdominal aorta and inferior
vena cava. Metaiodobenzylguanidine (MIBG) scintig-
raphy showed an intense uptake in the retroperito-
neum, suggesting a localised stage of the tumour.
Urinary levels of VMA and HVA were high, while
serum NSE and ferritin were normal.
The biopsy of the mass gave the diagnosis of dif-

ferentiated NBL with low mitotic index. Bone
marrow aspirates and biopsies were negative.
Staging concluded with definition of stage 3 NBL.

TREATMENT
She received antiblastic therapy, following AIEOP
NB92 protocol (deferoxamine 7.5 g/m2, days 1–5;
cyclophosphamide 600 mg/m2, days 5–6; thiotepa
30 mg/m2, days 5–7; vepeside 450 mg/m2, days
5–7; carboplatin 1 g/m2, days 6–7 for 4 cycles),
without a significant reduction of the mass. AIEOP
NB92 protocol was followed by surgical therapy
with the removal of almost 70% of the neoplastic
mass, resulting in a remaining retroperitoneal mass
(84×67×72 mm). The patient underwent four
metabolic radiotherapeutic cycles with MIBG and
was then taken off therapy.

OUTCOME AND FOLLOW-UP
The patient has been in regular follow-up at our
CF centre for diagnosis: during this long-term
follow-up, we observed stable pulmonary and
nutritional conditions, with rare pulmonary exacer-
bations. The patient presents chronic colonisation
by methicillin-sensible Staphylococcus aureus, no
sputum positive for Pseudomonas aeruginosa; last
forced expiratory volume in 1 s 69% predicted;
actual body mass index 23.1. She had pancreatic
insufficiency from the first year of infancy and at
the age of 10 years, she developed CF-related dia-
betes mellitus.
We also carried out regular checks of serum

tumour markers level (NSE, carbohydrate antigen
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19-9 (CA19.9), carcinoembryonic antigen (CEA), vanillylman-
delic acid (VMA), homovanillic acid (HVA)); these have been
always negative. No variations were found in the residual retro-
peritoneal mass volume (actually 55×40×115 mm; figure 1).

During the clinical follow-up, the patient developed some
complications from the adopted chemo-radiotherapy treatment:
▸ At age 4 years, diagnosis of iatrogenic hypothyroidism

treated with substitutive therapy (levothyroxine).
▸ At age 12 years, onset of icterus, hypertransaminasaemia,

hyperbilirubinaemia along with a diagnosis of hepatic
nodular hyperplasia demonstrated by abdominal US tomog-
raphy and confirmed by high resolution CT. MIBG scintig-
raphy showed accumulated MIBG in midline epigastric
region. Positron emission tomography scintigraphy ruled out
an active disease. These results confirmed the diagnosis of
focal nodular hepatic hyperplasia. A multidisciplinary
approach was necessary in the differential diagnosis of these
hepatic lesions because the patient was not affected by
CF-liver disease.

▸ At age 21 years, the patient underwent total thyroidectomy
after diagnosis of papillary thyroid carcinoma.

DISCUSSION
NBL is a tumour, primarily seen in infants and younger chil-
dren, from sympathetic neuroblasts. A familial history of NBL is
observed in ∼1% of patients. Two main neural crest-derived
developmental disorders are associated with an increased risk to
develop NBL: Hirschsprung’s disease and Ondine’s curse, a dis-
order characterised by a failure of the autonomic control of ven-
tilation during sleep. Both diseases are frequently associated
with each other and most cases are linked to mutation of the
PHOX2B gene. Associations between neuroblastic tumours and
various ‘neuro-cardio-facial-cutaneous’ syndromes, including
Noonan and Costello syndromes and neurofibromatosis type 1,
have been reported. The anaplastic lymphoma kinase (ALK)
gene was recently identified as a second NBL predisposition
gene. However, the vast majority of cases of NB occur sporadic-
ally and in these cases, the adverse prognostic effect of MYCN
amplification (NMA) and of other chromosomal segmental
alterations has been confirmed in many studies.1

Treatment plans vary from close clinical observation to multi-
modal interventions, including surgery, chemotherapy and
radiotherapy. Complete surgical removal of the primary tumour

is an essential component of treatment for the majority of
patients with NBL.7

Complete surgical excision alone can provide useful treatment
for stages I and II tumours (International Neuroblastoma staging
System, INSS).8 9 In patients with INSS stages III or IV
tumours, complete excision is not always feasible and could
trigger of severe complications.9

Most NBL treatment results have been reported after com-
plete excision; few studies evaluate incomplete resection
outcome. In the literature, no significant differences have been
found between patients who had complete and incomplete
resection.10 However, a recent study shows that gross total
resection should be a part of the management of high-risk NB,
considering the positive outcomes reported.9 Gross total resec-
tion is a serious and often life-threatening intervention and in
some cases, complete resection cannot be performed.

No association with CF has been reported. Only two previous
cases of coexistent CF and NBL are reported. In one patient,
NBL was congenital; in the other NBL was diagnosed at
11 months of age. In both infants, complete surgical resection
of the tumours have been successful.11

The overall incidence of malignancies in CF children is low;
however, these patients have an increased risk in adult age of
digestive tract cancer, particularly after transplantation. In the
literature is also reported an increased risk of lymphoid leukae-
mia and testicular cancer.12

We report this case because such a long time of follow-up
(20 years) in a patient with CF with a NBL stable remaining
mass is uncommon and needs to be reported. Unfortunately, we
cannot define the real impact of the antiblastic treatments per-
formed on lung function because of the young age of the
patient at the time of diagnosis of NBL.

It is important to underline the multidisciplinary management
of this patient affected by two serious diseases. On several occa-
sions, differential diagnosis has been challenging and a
co-ordinated follow-up between the CF centre and oncologic
unit was crucial.

Learning points

▸ Long-term (20 years) follow-up of stage 3 neuroblastoma
with stable residual mass.

▸ Long-term complication of radiotherapy and chemotherapy.
▸ Multidisciplinary management in a patient with complex

concomitant diseases.
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