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Perioperative approach of thoracic ganglioneuroblastoma

Manejo perioperatorio de ganglioneuroblastoma toracico
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ABSTRACT

We present the case of a 20-month-old patient with a ganglioneuroblastoma, who had received two cycles of chemotherapy, and in whom
it was decided to resect the tumor via thoracotomy. It was found that the tumor was firmly adhered to the aortic arch, left carotid artery and
roots of thoracic nerves, however a 99% tumor resection was achieved. We want to highlight the importance of this anesthetic challenge that
this case represented in the perioperative period due to the delicate state of the patient as well as the abundant use of hemodynamic monitoring
technology throughout the procedure.
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RESUMEN

Presentamos el caso de un paciente de 20 meses con un ganglioneuroblastoma, que habfa recibido dos ciclos de quimioterapia, en el que se
decidid extirpar el tumor mediante toracotomia. Se encontré que el tumor estaba firmemente adherido al arco adrtico, arteria carétida izquierda y
raices de los nervios toracicos, sin embargo, se logré una reseccion del 99% del tumor. Queremos resaltar la importancia de este desafio anestési-
co que represento este caso en el perioperatorio debido al delicado estado del paciente, asi como al abundante uso de tecnologia de monitoreo

hemodinamico durante todo el procedimiento.
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Introduction

mor of the sympathetic nervous system that arises from
the primitive sympathogonia[1]. The tumor is composed
of mature gangliocytes and immature neuroblasts and has an
intermediate malignant potential[1]. They can grow in places
such as the adrenal medulla, extra-adrenal retroperitoneum,
posterior mediastinum, and the neck[1]. This tumor is common
in children between the age of 1-2 years old, and the usual me-
dian age is 22 months[2]. The clinical presentation of this type
of tumors can include pain because of the local effects of the
primary tumor, abdominal distention, irritability, weight loss,
shortness of breath in the case of a large tumor[1].
We present the case of a 22-months-old patient diagnosed
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with ganglioneuroblastoma who received two cycles of che-
motherapy in whom resection of the tumor was made. The lo-
calization of the tumor was in the posterior mediastinum, and
was firmly attached to the aortic arch, left carotid and thoracic
nerve roots. In the following article we want to highlight the
anesthetic challenge that this case represents in the perioper-
ative period due to the characteristics of the tumor, and the
demographic characteristics of the patient.

Case

A 22-month-old patient who came to a tertiary care hos-
pital with her father with a posterior mediastinal tumor biop-
sy, which was identified as a ganglioneuroblastoma. At the
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Figure 1. Preoperative and postoperative chest x-ray.

moment the patient was asymptomatic, and on physical ex-
amination she was in adequate general conditions. Images are
reviewed in which the tumor of 7 cm x 4 ¢cm is found in the
posterior mediastinum (Figure 1). At this time, the patient had
already received two cycles of chemotherapy for cytoreduction,
and the third cycle was suspended due to non-response to
treatment, for which she was scheduled for tumor resection.

The pre-anesthetic assessment showed a Mallampati of |,
ASA status of Ill, with low cardiovascular risk, low possible re-
guirement of blood products and with medium surgical risk.

Initially, posterior mediastinal tumor resection by thoraco-
scopic was undergone to evaluate characteristics and possible
adhesions, with subsequent decision to convert to open surgery
via thoracotomy, due to firm adhesions to the aortic arch, left
carotid artery and thoracic nerve roots and additional closed
thoracostomy for drainage. Upon admission to the operating
room, remifentanil 0.2 mcg/kg/min and hydromorphone hydro-
chloride 0.05 mg IV were administered. Surgery was performed
without complications, with findings of posterior mediastinum
tumor firmly adhered to vital structures described. It was decid-
ed to monitor the patient in the pediatric intensive care Unit,
maintaining sedoanalgesia with fentanyl infusion, invasive me-
chanical ventilatory support, and antibiotic prophylaxis; and
eventual subsequent extubation was performed. Three days af-
ter the surgical procedure the patient was discharged from the
PICU and transferred to the pediatric wing, with later removal
of the chest tube without complications.

Discussion

The ganglioneuroblastoma (GNB) is a rare malignant tumor
of the sympathetic nervous system, and is considered a disease
of the child population, with most cases in patients under four
years of age, especially in ages 1 to 2years, with a median of
age at diagnosis of 22 months[2],[3]. Additionally, the most

common sites of origin are the adrenal medulla (about 35%),
the extra-adrenal retroperitoneum (30%-35%), and the pos-
terior mediastinum (20%)[1],[3]. Our case shared many simi-
larities with what is currently established in the literature, such
as the time of presentation and the tumor was found in the
posterior mediastinum which is a relatively common site.

Tomography (CT) and magnetic resonance imaging are
the most widely used imaging methods for the evaluation of
GNB[ 1], however our diagnosis was through clinical suspicion
and subsequent imaging confirmation by chest X-ray, and his-
topathological study after surgical resection[4]. The character-
istics of GNB are variable on contrast-enhanced CT, from ob-
long and well-defined paravertebral masses with homogeneous
enhancement to irregular, cystic, hemorrhagic, or locally inva-
sive[5]. In the case of our patient, she presented firm adhesions
to the aortic arch, left carotid artery and thoracic nerve roots.
Approximately 50% of thoracic GNB/neuroblastomas have
thick, finely dotted, or curvilinear calcifications[1], which was
not evidenced in our patient.

Early and radical surgery is the best treatment available for
mediastinal NGB. The prognosis is generally favorable with two-
year and five-year survival rates of 92% and 88%, respective-
ly[6]. Adam and Hochholzer[6] demonstrated that recurrence in
GNB of the posterior mediastinum after surgery occurred only
in adult/adolescent patients, which is favorable for the progno-
sis of the case presented. In general, older children with neu-
roblastoma/GNB had worse outcomes compared to younger
children[7],[8].

Mediastinal GNBs are better in terms of prognosis than
those of the abdomen, since patients with the former tend to
be diagnosed earlier, when the size is still small and, therefore,
complete resection of the tumor is possible[9]. Complete resec-
tion remains the mainstay of treatment for localized mediastinal
neuroblastomas[9]. There are no reports of the recommended
duration of follow-up; however, follow-up with a chest X-ray is
required, taking the immediate postoperative X-ray as a refer-
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ence, as was done in the case described. Two-year event-free
survival rates are 85% to 100%; relapses can be managed with
surgery of the new lesion or chemotherapy[10].

Regarding anesthetic considerations, many important phys-
iological alterations can be related to the position of the patient
and the insufflation of air or CO, in the body cavities during
thoracoscopy[11], which was initially performed by the surgi-
cal team in our case. Although extremely rare, air embolism
can occur during such procedures and also must be taken into
account[11]. The understanding of the anticipated procedure
combined with the knowledge of its effects on cardiorespira-
tory function must be carried out in order to have adequate
anesthetic planning[11],[12]. Depending on the location and
extension of the mass at the level of the mediastinum, venti-
lation techniques with single lumen tubes or single lung venti-
lation may be chosen in adolescents, since this group tends to
tolerate the complete collapse of one lung and is particularly
optimal for procedures that require exposure of the mediasti-
num and for pleurodesis[13]. General anesthesia with two-lung
ventilation can be used in any age group, but is usually neces-
sary for infants and young children, as they often will not tol-
erate collapse of one lung, and in older children or adolescents
with severe lung compromise[13]; therefore, it was the decision
made by the anesthesia team in our case.

In summary, we describe this particular case of a GNB of the
posterior mediastinum, which is normally common within this
group of pathologies, but with certain anatomical challenges
such as firm adherence to the aortic arch, left carotid artery and
thoracic nerve roots. which made the hemodynamic manage-
ment more delicate.

Conclusions

- GNB is a rare tumor, however, it occurs in the pediatric pop-
ulation with most cases in patients under 4 years of age, like
our case in which our patient was 22-months old.

- This case was considered a challenge due to the location of
the tumor, since it was firmly adhered to the aortic arch, left
carotid artery and the roots of the thoracic nerves, being
important structures and delicate to handle.

- Management was considered satisfactory in terms of anes-
thetic procedure, extubation and successful pain manage-
ment. Additionally, there were no complications or phys-
iological alterations related to the thoracoscopy, with an
adequate evolution of the patient.
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