
Introduction

Ganglioneuroblastoma is a neuroblastic tumor contain-

ing malignant elements characteristic to neuroblastoma and

benign elements found in ganglioneurinoma [1]. 

Intracranial tumors are extremely rare in pregnancy [2].

By their rarity and their diagnosis in the last trimester of

pregnancy, intracranial tumors have an increased risk of ma-

ternal and fetal morbidity and mortality. Cranial tumors tend

to increase and become symptomatic in the last trimester of

pregnancy, while the exact causes are not entirely known [3].

Management of these cases should evaluate whether the

mother’s and the fetus’ well-being are jeopardized. A mul-

tidisciplinary team will recommend the optimal time for

delivery, as determined by the fetal lung maturity and

mother’s neurological condition [4].

The authors present a rare case of a 36-week pregnant

woman with recurrence of ganglioneuroblastoma, eight

years after complete surgical removal. The patient under-

went caesarean section under general anesthesia with fa-

vorable postoperative outcome. So far, there are no

well-established protocols regarding the management of in-

tracranial tumors (especially ganglioneuroblastoma) in

pregnant women. 

Materials and Methods

Case report
A para 1, 20-year-old woman, was admitted to the present hos-

pital due to irregular uterine contractions and vague neurological

symptoms (vestibular syndrome, nystagmus, slightly right motor

deficit), in her 36th week of gestation. Eight years earlier, in 2005,

she was diagnosed with right parietal lobe ganglioneuroblastoma.

She underwent complete surgical removal of the tumor, followed

by radiochemotherapy and anticonvulsive therapy with phenytoin

for about one year postoperative;y. Six years following treatment,

the patient had no radiologic recurrence. 

During her current pregnancy she had a routine follow up by her

obstetrician. Pregnancy until the 36th week was uneventful and had

no neurological symptoms until that point. She underwent the first

trimester nuchal translucency ultrasound and the detailed second

trimester ultrasound investigations, which were normal. On admis-

sion she went through MRI and interdisciplinary consultation by

neurologists and neurosurgeons, who established the diagnosis of

brain tumor, as a possible relapse of former pathology. Neurologi-

cal examination revealed vestibular syndrome and nystagmus. Con-

trast MRI identified in the right parietal lobe, postcentral, a

well-shaped image of 32-mm in diameter, nongadolinium-en-

hanced, sequel-looking (Figure 1). An area of edema with irregular

outline in white matter was surrounding it. In the right temporal

lobe, adjacent to the sylvian seizure, in hyposignal T2 image

showed a nodular-shaped tumor of about seven-mm in diameter

with discrete central heterogeneity (gadolinium-enhanced). There

was no perilesional oedema. Ventricular system was located in the

midline. MRI based neurosurgical consultation determined that the

tumor was operable and stated the need of postpartum surgery (ex-

cision of the brain tumor). Preoperative the patient received corti-
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costeroid therapy (betamethasone) within 48 hours for fetal lung

maturation and perilesional brain edema control. 

Results

An emergency caesarean was performed under general

anesthesia five days after admission, with no intraoperative

or postoperative complications. A live female infant of

2,670 grams with a 9 Apgar score was delivered. Fetal lung

maturity was achieved by administration of betamethasone.

Post-section fetal recovery was uneventful. Postoperatively

the mother had persistent, constant neurological symptoms.

When discharged home, the patient was recommended am-

bulatory neurosurgical exam in order to establish the op-

portunity of surgery targeting the brain tumor.

Discussion

Ganglioneuroblastoma is a tumor of the sympathetic

nervous system that arises from primitive sympathogonia

and is composed of both mature gangliocytes and imma-

ture neuroblasts and has intermediate malignant potential

[5]. These tumors are rare. They occur in fewer than five

out of one million children each year [6]. Ganglioneurob-

lastomas are extremely rare in adults, with only about 50

cases documented in people over the age of 20, and only

five cases observed in the adult brain [7]. According to the

present authors’ knowledge, there are no reports in the lit-

erature of ganglioneuroblastoma presenting during preg-

nancy [8]. 

Objectification of brain tumor by contrast MRI was nec-

essary to establish the subsequent therapeutic management,

although in literature there are not enough studies to deter-

mine the safe use of contrast in pregnancy [9]. MRI is prob-

ably the imaging diagnostic procedure of choice and should

be performed when a brain tumor is suspected [10]. 

Before pregnancy the patient was declared cured, as

there was no clinical nor radiological tumor relapse in

eight years. It is not well-established whether pregnancy-

induced changes have any kind of tumorigenic effect, or

if it is just a coincidence. There might be a relationship

between pregnancy hormones and the rate of brain tumor

growth mediated through specific intracellular receptors

[11]. Pregnancy is an aggravating factor for brain tu-

mours, on which it acts via three mechanisms: accelera-

tion of tumor growth, increase of peritumoral edema, and

the immunotolerance to foreign tissue antigens [12]. Nor-

mal physiological changes during the pregnancy, such as

increased levels of gonadotropins and augmented fluid

volume status may accelerate the growth of some types

of brain tumors [13]. 

Intrauterine growth restriction (IUGR) and oligohy-

dramnios is associated with a higher rate of pregnancy

complications and increased fetal morbidity and mortal-

ity, and thus, delivery should be considered [14]. Treat-

ment of brain tumor in pregnancy requires an integrated

multidisciplinary approach, which includes neurosur-

geons, ophthalmologists, radiologists, obstetricians, and

neonatologists [15].
Indications about the mode of delivery are controver-

sial. The optimal timing to recommend craniotomy and

neurosurgical removal of the tumor will depend on the

mother’s neurological condition, the histological tumor

type, as well as on the gestational age. In a study pub-

lished in 2011, ten patients with brain tumors were diag-

nosed during pregnancy, prior to craniotomy, five patients

had caesarean sections, two had vaginal deliveries, and in

three patients, the delivery took place after the brain tumor

was removed [16].

In the present case a caesarean section was performed

under general anesthesia. General anesthesia is safe and de-

pendable for operative delivery in pregnant women with in-

tracranial tumor. Tracheal intubation allows maternal

hyperventilation thereby controlling raised intracranial pres-

sure. Hemodynamic stability is readily achieved to main-

tain cerebral perfusion [17].

Figure 1. — MRI of recurrent neuroblastoma.
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Conclusion

It is not clear if tumor relapse was influenced by the meta-

bolic and hormonal changes induced by pregnancy. The

proper management of pregnant women with brain tumors

requires an integrated multidisciplinary approach, in order to

assess all maternal-fetal risks and benefits.
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