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CASE REPORT

Dilated cardiomyopathy in a child with abdominal neuroblastoma and normal
serum catecholamine levels: anaesthetic management and review of literature
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Neuroblastoma is the most common extracranial solid tumour of childhood. Dilated cardiomyopathy as an initial presentation
of neuroblastoma is rare. We report the case of a three-year-old child with giant abdominal neuroblastoma encasing the
abdominal aorta who presented with dilated cardiomyopathy in heart failure without hypertension or elevated serum
catecholamine levels. The probable pathophysiological mechanism for such an occurrence and review of similar cases along

with perioperative management is presented.
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Introduction

Neuroblastoma is the most common extracranial solid tumour of
childhood. It arises from the neural crest cells of the sympathetic
nervous system. Usual clinical presentation is a palpable mass in
the abdomen (60%), but it may rise from any site in the
sympathetic nervous system including the cervical, thoracic and
pelvic regions.” Of interest to the anaesthesiologist is the fact
that these intriguing tumours have a potential to produce excess
catecholamines and thus, mimic pheochromocytoma
perioperatively.

Systemic hypertension has an incidence of 10-27% on
presentation.>® Dilated cardiomyopathy (DCM) secondary to
catecholamine secretion is a rare presentation with seven case
reports so far in the medical literature.* The clinical picture and
perioperative anaesthetic management of a child with
abdominal neuroblastoma and dilated cardiomyopathy with
normal serum catecholamine levels is described.

Case report

A three-year-old female presented with a two-week history of
fever, easy fatigability and abdominal pain associated with
gradual distension of abdomen. Contrast-enhanced computed
tomography showed a large, heterogeneous mass lesion
measuring 11.5 x 8.4 X 8 cm in the right suprarenal region with
displacement of adjacent viscera (Figure 1). Laterally and
posteriorly, the tumour encased and stretched the right renal
vessels throughout their course up to the hilum. Medially, the
tumour extended to the midline with encasement of the
abdominal aorta, coeliac and mesenteric arteries and
compression and displacement of the inferior vena cava. Fine-
needle aspiration cytology was consistent with neuroblastoma
of undifferentiated type. She was normotensive on presentation
with blood pressure ranging between 90-110 mm Hg systolic
pressure and 54-70 mm Hg diastolic pressure. Chest X-ray
revealed cardiomegaly. 2D echocardiography identified dilated
cardiomyopathy with reduced global left ventricular systolic
function (ejection fraction of 31%). She was treated with 10
cycles of neoadjuvant chemotherapy with vincristine and
cyclophosphamide. The child was started on oral carvedilol,
spironolactone, furosemide, digoxin and ramipril for cardiac

optimisation. Six months later, after a reduction of the tumour
size t0 3.6 X 2.6 X 3.4 centimetres, she was scheduled for surgical
excision of the tumour. There was an improvement of cardiac
function (ejection fraction of 41%) in the interim period. Her
blood pressure remained within normal limits and 24-hour
urinary VMA levels were normal throughout her hospital course
(0.31 mg/24 hour urine. Reference range 0-13.6 mg/24 hour
urine).

Preoperatively the child was started on intravenous dobutamine
infusion at 7 ug/kg/min and maintenance of intravenous fluids
for 12 hours priorto surgery. Slow titrated induction of anaesthesia
was achieved with intravenous morphine 0.1 mg/kg, propofol
2 mg/kg and atracurium 0.5 mg/kg was used to aid muscle
relaxation and endotracheal intubation. Continuous invasive
arterial blood pressure monitoring and central venous pressure
monitoring was carried out. Other parameters monitored
included ECG, EtCO2, oxygen saturation and urine output and
oesophageal temperature monitoring. She was ventilated with a
mixture of oxygeninairandisoflurane 1% end-tidal concentration.
The intraoperative course was uneventful apart from two
transient episodes of desaturation and hypotension which
responded to gentle hand ventilation and removal of the
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Figure 1: Neuroblastoma.
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offending surgical stimulus. Intraoperative analgesia was
supplemented with an epidural infusion of 3 ml/hour of 0.2%
ropivacaine at the T12-L1 epidural space. She was discharged at
the end of one week and unfortunately lost to follow-up.

Discussion

Neuroblastoma remains an enigmatic tumour known for its
variable clinical presentation ranging from a benign incidental
finding to life-threatening posterior mediastinal tumours
causing a compression effect on major structures. To the
anaesthesiologist, the concerns while dealing with cases of
neuroblastoma for excision include the site of the tumour and its
attendantclinical presentation, size of tumourand its consequent
effects and, third, its catecholamine secretory or non-secretory
nature. Chemotherapy details and pertinent drug history need
to be reviewed as well.>”7

Systemic hypertension as a clinical marker of catecholamine
excess in children with neuroblastoma has a reported incidence
of 10-27%. Kwok et al., in their study of neuroblastoma and its
myriad cardiac-related presentations, reported DCM to be the
commonest cardiac abnormality and attributed elevated
catecholamines to the same cause® They suggested
catecholamine-induced vasoconstriction, coronary vasospasm,
tachycardiomyopathy caused by a hyper-adrenergic state and
down-regulation of beta-adrenergic receptors as factors for
cardiac muscle damage and subsequent DCM. Interestingly, they
found that not all children with neuroblastoma and DCM had
hypertension but invariably all of them had elevated urinary
catecholamine levels.

Our patient had an undifferentiated type of neuroblastoma
with DCM, normal blood pressure and normal serum
catecholamine levels. We propose the presence of pre-existing
idiopathic cardiomyopathy or mechanical pressure effect of the
tumour on vascular structures such as the renal artery and aorta
activating the RAAS (renin angiotensin aldosterone system) or
release of vasoactive mediators other than catecholamines
such as renin and angiotensin as probable causes for the
presence of DCM without hypertension or elevated
catecholamines.

Pre-existing cardiomyopathy was unlikely given that the child
presented with a history of recent onset of symptoms. Mechanical
compression of the renal artery or aorta by the tumour or release
of vasoactive mediators like renin and angiotensin seemed
plausible. Unfortunately, facilities to detect serum concentrations
of renin and angiotensin were not an affordable option in our
institution. Venkataraman and Martin described a 13-month-old
child with DCM and huge neuroblastoma encircling the
abdominal aorta. They attributed the resultant cardiac failure to
both catecholamine-induced myocyte damage and massive
mechanical pressure by the tumour.*

Sanchez Andres et al. and Chalavon et al. reported DCM without
elevated catecholamines in children with retroperitoneal
tumours.>1°

DCM due to elevated serum renin and angiotensin Il levels
secondary to mechanical compression of the renal artery by the
huge renal tumour was considered as the pathophysiological
mechanism in a seven-month infant with right renal tumour.

Similarly, the authors described DCM in a two-month-old infant
with immature Norris grade 2 teratoma without hypertension or

elevated catecholamine levels. They suggested release of pro-
inflammatory cytokines such as INF-alpha, IL-1, IL-6 by the
tumour, promoting fibroblast activity and inducing myocardial
cell apoptosis and myocardial fibrosis as the cause for DCM.

The pathogenesis of DCM in children with retroperitoneal
tumours is unclear and warrants more physio-pathological
studies to understand the mechanisms for the resulting DCM in
infants with retroperitoneal tumours. Anaesthetic management
of children with a neuroblastoma and associated DCM requires a
well-planned anaesthetic technique that results in minimal
imbalance of the already compromised physiology.

Children with DCM accounted for 13% of entries in the paediatric
perioperative cardiac arrest registery.”” Keeping in view this
increased risk of morbidity and mortality in addition to the
presence of a retroperitoneal neuroblastoma in this child, the
anaesthesia management was tailored to meet the following
goals: avoidance of drug-induced myocardial depression,
avoidance of increase in afterload along with maintenance of
normovolemic status, and adequate perioperative analgesia by
judicious use of regional anaesthesia.

Schechter et al. advocated the prophylactic use of inotropic
agents like dobutamine, amrinone or milrinione in patients with
DCM before administration of anaesthesia. The combinations
have been shown to have a beneficial effect on the failing
ventricle without causing an increase in myocardial oxygen
consumption or lactate production.’

Placement of an epidural catheter at the lower thoracic segments
helped us achieve the pharmacological goals in this child during
both the intraoperative and postoperative periods.

To summarise, we successfully managed a case of DCM with
neuroblastoma without hypertension and with normal serum
catecholamine levels by strict adherence to known protocols
and by maintaining near normal physiology with the judicious
use of an anaesthetic pharmacological armamentarium even
during the stressful times of anaesthetic induction and tumour
resection.

Conclusion

Children with neuroblastoma can have varied presentation. As
anaesthesiologists we need to be familiar with both the pertinent
medical issues and the perioperative anaesthetic challenges that
could be encountered while handling these children. This case
report highlights the unique presentation of neuroblastoma in a
child with DCM without elevated catecholamine levels. This case
report also warrants further studies regarding the possible
pathophysiological mechanisms of development of DCM in
children.
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