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Imaging of complication after treatment of advanced neuroblastoma

Osamu Miyazaki

Department of Radiology, National Center for Child Health and Development
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therapy, and chemotherapy in the pediatric patients who had survived advanced neuroblastoma.
From the point of view of surgical treatment, higher incidence of late morbidity and treatment-
associated mortality appeared to be more strongly related to disease stage than to patient age.
The critical sequelae after surgical treatment are renal problems including renal artery stenosis

[t is well known that bony deformity has occurred after local radiation therapy, and
| deformity of the thoracolumbar spine and scoliosis are common problems after local radiation
| therapy for adrenal neuroblastoma. Also, we radiologist should know the side effects of
| total body irradiation (TBI) for the preconditioning of bone marrow treatment (BMT). The

skeletal alterations on radiographs were abnormal epiphyseal ossification and metaphyseal
‘ fraying, longitudinal metaphyseal striations, irregular metaphyseal sclerosis, osteochondroma,
slipped capital femoral epiphysis and spinal abnormality. The spinal changes presented as
' spondyloepiphyseal dysplasia such as platyspondyly and mild thoracolumbar gibbus. These

1

This review article depicts a variety of imaging of complications after surgery, radiation 1

and consequent renovascular hypertension. '

| systemic bony changes after TBI mimic skeletal dysplasia. \

In the central nervous system, both chemotherapy and radiation therapy can induce
leukoencephalopathy. Cyclosporine and some other chemotherapy agents carry a risk of

| potentially reversible encephalomalacia (PRES). MR imaging may reveal characteristic focal
wedge-shaped abnormalities that show enhancement in gray matter or white matter in the

posterior, frontal, and temporal lobes. (

| Prolonged neutropenia is a major risk factor for fungal infections such as those due
to aspergillus. Airspace opacification and parenchymal nodules with halos of ground-glass
attenuation are a common CT appearance.

Radiologists have a role in detecting these sequlae and complications involving all organ
syslems.
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Table 1 Major complications after surgery in patients with neuroblastoma
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Fig.1 Renal artery stenosis as a major complication of neuroblastoma
This patient had a history of stage IV advanced neuroblastoma of the left adrenal gland.
Surgical resection of the left adrenal tumor and left kidney was performed when she was
3 years old. Usual radiation therapy and additional intraoperative radiation therapy were
performed. Total body irradiation (TBI) with bone marrow transplantation had also been
administered. At 9 years, she underwent follow up CT for the evaluation of renovascular

hypertension. A residual solid mass remained around the abdominal aorta.

Note atrophic

change and surface irregularity of right kidney. Contrast-enhanced CT demonstrated
inhomogeneous enhancement of renal cortex. Axial (a, b and c) and reconstructed MPR (d),
and 3-DCT (e) show marked narrowing of root of right renal artery.
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Fig.2 Interventional procedure for renal artery stenosis : balloon percutaneous
transarterial angioplasty (PTA) : same patient as Fig.1
Aortography shows severe stenosis of both dorsal and ventral branches of
right renal artery (a). Micro-guide wires were placed in both dorsal and ventral
branches for prevention of secondly spasm (b). Balloon PTA was performed as
follows (size of balloon catheter ; 2mm diameter, 20mm long. Dilatations performed
twice, 60 seconds each). After balloon PTA, blood pressure gradually decreased
and stabilized at approximately 120/60mmHg for five years.

Fig.3 Massive chylous ascites in 4-year-old girl
Note the massive chylous ascites as a complication of retroperitoneal lymphadenec-
tomy in the treatment of neuroblastoma. There was two layered intraperitoneal fluid,
separated by fluid -fluid level (arrow in a, b). Ventral lower density part represents
usual ascites, and dorsal dense, massive fluid represents chylous ascites).
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¥mTe-labeled human
' ' serum albumin (HSA)
lymphatic scintigraphy
Two hours delayed
SPECT images after
subcutaneous injection
of 185MBq of **"Tc-
labeled human serum
albumin (HSA) show
leakage of radiotracer
at the level of right
renal hilum (arrow).
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Fig.5 Lumbar spine deformity due to radiation
therapy in 15 year-old girl who had
undergone intraoperative radiation
therapy for left adrenal neuroblastoma
at her 2 years. AP view of whole spine
shows scoliosis and deformity of Th12
and L2 vertebral bodies. Lateral view
showed kyphotic change of thoracolum-
ber spine.
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Fig.6 Examples of post-TBI skeletal changes after radiation therapy : osteochondroma of the distal
femur (a, b arrows), longitudinal metaphyseal striations (c), irregular metaphyseal sclerosis (c,
arrow), slipped capital femoral epiphyses (d), platyspondyly with irregular end plates (e).
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Table 2 Complication of cancer therapy by affecting organ
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Fig.7

Ten year-old girl under-
went cranial MRI for the
evaluations of convul-
sions. She had a history
of recurrence of neu-
roblastoma. Systemic
convulsion had occurred
26 days after her sec-
ond time bone marrow
transplant. FLAIR (a, b)
and T2 weighted imag-
es (c, d) demonstrated
an abnormal high signal
area, mainly located
in the white matter of
both occipital lobes.
Cyclosporine had been
administerd for the pre-
vention of graft-versus-
host disease (GVHD).
This finding has thought
to be leucoencephalop-
athy due to cyclospo-
rine neurotoxicity. The
diagnosis of posterior re-
versible encephalopathy
syndrome (PRES) was
made by the posterior
distribution of the abnor-
mal signal.

Fig.8 Fungal abscess in 4 year-old girl who had been treated by chemotherapy after resection of
neuroblastoma. She had had fever and underwent chest CT for evaluation of pneumonia.
CT images showed air space consolidation with parenchymal nodule at upper lobe of right
lung, with a central region of cavitation (arrow) that represented abscess formation. Laboratory
data revealed increased beta-D glucan as a result of aspergillus infection.

27



a

28

A bl
F I" m._

HAC R R e

Fig.9 Example of halo formation
Air space opacifications and parenchymal nodules with halos of ground-glass attenuation
(arrow) are a common CT appearance of fungal infection. (This case is not a neuroblastoma
patient but a good example of ground-glass opacity ; 24-year-old male with renal failure and
congenital heart disease)
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