
PEDIATRIC RADIOLOGICAL CASE

Case Summary
An infant was born at 35 weeks’ 

gestation after in utero imaging re-
vealed a possible cystic lung lesion. On 
the second day of life, an abdominal 
ultrasound had shown a 3.1 cm right 
suprarenal mass that was interpreted 
as an intraabdominal extra-lobar pul-
monary sequestration. After a surgical 
consult the patient was scheduled for 
follow-up at 2 months of age, but imag-
ing was not performed at that time. 

On physical exam at 4 months of 
age, the patient was noted to have an 
enlarged and firm liver and an ultra-
sound exam was performed.

Imaging Findings
Abdominal ultrasound (Figure 1) 

performed at 4 months of age showed 
an enlarged and heterogeneous liver 
with a 4.7 cm heterogeneous, solid, su-
prarenal mass with internal echogenic 
foci consistent with calcifications. 
Subsequent MRI of the abdomen and 
pelvis (Figure 2) showed numerous liv-
er metastases. The right adrenal mass 
had a heterogeneous but relatively hy-
perintense appearance on T2 weighted 
imaging but relatively hyperintense. 
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Figure 1. (A) Abdominal 
ultrasound shows an 
enlarged liver with a 
heterogeneous adrenal 
mass with calcifications. 
(B) Cursors are positioned 
to measure the lesion. 
Also noted are multiple 
small hypoechoic nodules 
in the anterior inferior 
right lobe and a subtly 
darker liver parenchyma 
suggesting numerous, 
small metastatic nodules 
(arrow).
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An enlarged para-aortic lymph node 
was present. A metaiodobenzylguan-
idine (MIBG) scan (Figure 3) revealed 
heterogeneous radiotracer uptake in 
the liver but no uptake in the supra-
renal mass and ultrasound-guided 
percutaneous biopsy was performed. 

Diagnosis
Neuroblastoma, stage MS

Discussion
Neuroblastomas are a neoplastic 

proliferation of neural crest cells 
within the sympathetic chain. While 
they most commonly arise within 
the adrenal gland, they can occur 
anywhere along the sympathetic 
chain, including in the neck, chest, 
abdomen, and pelvis.1 Neuro-
blastomas are the most common 
extracranial solid malignancy in 

children, accounting for roughly 
6-10% of cancers.2 

The International Neuroblastoma 
Risk Group Staging System (INRGSS) 
provides a clinical staging of neu-
roblastoma.3 This staging system 
differs from the previously used 
International Neuroblastoma Staging 
System (INSS), which was a postsurgi-
cal staging system. The INRGSS uses 
image-defined risk factors (IDRFs) 
to determine whether the disease 

Figure 3. (A) Anterior and (B) posterior 
MIBG scan. Twenty-four hour-delayed 
whole-body planar images demonstrate 
no uptake in the right suprarenal mass.

Figure 2. Coronal T2 images from abdominopelvic MRI demonstrate a right adrenal 
mass and diffuse liver metastases (A) with areas of low signal indicating tumor 
necrosis (B).
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is localized without involving vital 
structures (L1) or if it is a locore-
gional tumor with the presence of 
IDRFs (L2). The presence of distant 
metastatic disease leads to a classifi-
cation of stage M. There is a special 
stage of neuroblastoma termed MS. 
This represents metastatic disease 
in children younger than 18 months 
with metastatic disease confined to 
the skin, liver, and/or bone marrow. 

Stage MS neuroblastomas, which 
account for 7-10% of neuroblastoma 
cases, often have favorable out-
comes; survival rates are estimated 
to be 70-90%.4 This contrasts with 
stage M, which has a survival rate of 
30-40%. This difference is likely due 
to spontaneous regression, a unique 
characteristic of stage MS neuroblas-
tomas.  Certain factors are associated 
with poorer outcomes with stage 
MS neuroblastomas. They include 
N-MYC amplification, chromosomal 
abnormalities (such as the loss of 
chromosome 1p), diploidy, age at 
diagnosis of less than two months.4 

While the tumors regress in most 
patients with stage MS disease, 
some patients can experience rapid 
progression of liver metastases. This 
can cause life-threatening compres-
sion of the lungs, kidneys, intestines, 
and inferior vena cava.5 The tumor 
can progress to true stage M disease 
prior to regression. This phenome-
non should be differentiated from 
late-onset recurrent disease. 

Children who present with a 
palpable abdominal mass are first 
imaged with ultrasound to deter-
mine the organ of origin.  Features 

that help the radiologist make a 
presumptive diagnosis of neuroblas-
toma include a suprarenal location 
and foci of internal echogenicity 
related to tumoral calcification.6 
Computed tomography or MRI is 
used to further evaluate the tumor 
and determine if any of 20 differ-
ent IDRFs are present7. On CT and 
MRI, neuroblastomas present as 
heterogeneous masses with variable 
enhancement.8 MIBG scans are used 
to track radiotracer uptake from 
neuroblastomas at both the primary 
and distant sites.9 

Treatment involves chemotherapy, 
resection, or radiotherapy. However, 
in stage MS neuroblastomas, most 
patients can be monitored with 
the expectation that the tumor will 
regress spontaneously.9 Radiotherapy 
may be used when hepatic metasta-
ses are present and inhibit respira-
tory function.8  

Conclusion
Neuroblastoma is the most com-

mon extracranial solid malignancy 
in children. Stage MS tumors repre-
sent a unique, uncommon, variant 
that occurs exclusively in children 
younger than 18 months. Ultrasound 
is used initially to diagnose neu-
roblastoma and is followed by CT 
and/or MRI for staging, and MIBG 
scanning to determine extent of 
disease. Patients with stage MS neu-
roblastomas often are followed with 
surveillance with the expectation of 

spontaneous regression. 
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