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Abstract

Background: Ganglioneuroma is a rare neurogenic tumor which could grow into massive size in the thorax with
minimal or no symptoms. Resection of these tumors will be challenging in view of large size and vascular
encasement. Here, we report resection of a thoracic ganglioneuroma in a child with infiltration of spinal canal and
lymph node metastasis, which is a very rare occurrence.

Case presentation: A 3-year and 10-month-old girl presented with a left side thoracic mass with minimal
symptoms and signs. After the initial imaging with ultrasound scan and cross-sectional imaging, she had a true cut
biopsy of the lesion confirming the diagnosis of ganglioneuroma. On exploration, she had a paraspinal thoracic
mass extending from level of arch of aorta down to diaphragm with evidence of tumor infiltration of the intercostal
spaces and spinal canal in multiple vertebral levels. Pathologically, she had infiltrated lymph nodes which were
encircling the lower thoracic aorta. The tumor was resected successfully, and she recovered with a good functional
status.

Conclusion: Thoracic ganglioneuroma has a good prognosis after complete resection even with spinal canal and
lymph node infiltration. The resection could be arduous in case of massive size and vascular encasement; hence,
benefit versus risk of complete resection should be carefully weighed.
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Background
Ganglioneuroma (GN) is a rare tumor arising from
neural crest cells of sympathetic ganglia or adrenal me-
dulla. Because of the slow growth and benign nature of
these tumors, they could develop into very large tumors
especially in the thorax without being clinically evident
[1]. Lymph node metastasis in GN is a very rare occur-
rence which, according to current evidence, has no effect
on long-term prognosis.
We present a case report of a 3-year and 10-month-

old girl who had a thoracic GN with lymph node
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infiltration and spinal canal infiltration treated success-
fully with near complete resection.
Case presentation
A 3-year and10-month-old girl was found to have a large
left thoracic mass while being investigated for tachyp-
noea and prominent left hemithorax as noticed by her
mother. She was assessed with a chest X-ray, contrast-
enhanced computerized tomography (CT) (Fig. 1) and
magnetic resonance imaging (MRI) (Fig. 2) which re-
vealed a large left thoracic tumor with extension into
spinal canal. Spinal canal involvement was less than one-
third of the diameter without evidence of neurological
sequelae.
The tumor was shown to be extending from the level

of T3 to T11 in the thorax, with external compression of
the left main stem bronchus though there was no
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Fig. 1 Contrast-enhanced CT of the child showing the extent of left
thoracic mass with specks of calcifications. In the lateral view, the
aorta is displaced anteriorly by the encircling mass
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evidence of infiltration. Even though image defined risk
factors were evident with the presence of partial encase-
ment of the aorta and spinal canal involvement, surgical
resection was contemplated due to benign nature of the
disease and compression of the mediastinal structures by
the mass.
She underwent a trucut biopsy of the lesion which

showed features of a GN; hence, primary resection of
the tumor was planned.
During the surgery, tumor was found to extend from

the level of arch of the aorta down to the diaphragm.
Laterally, it was seen extending through 5th to 9th inter-
costal spaces. Lower part of the tumor was encircling
nearly 60% of the thoracic aorta, with a separate lesion
over the right thorax which was in continuity with the
main tumor. This separate lesion on the right thorax
Fig. 2 MRI scan of the thorax and the spine showing the extent of
the lesion and spinal canal infiltration
was found to be a lymph node mass infiltrated with the
tumor.
The tumor was initially accessed through 5th intercos-

tal space. Due to the large size of the tumor, lower part
was accessed through 8th intercostal space, which was
opened through the same skin incision. Posterolateral
plane of the tumor was initially opened up by sharp and
blunt dissection. The tumor was shaved off the interver-
tebral and intercostal spaces which were infiltrated by
the mass. After adequate mobilization, the tumor was
transected in the middle for easy handling of the lower
part. Once the tumor was free from the bony structures,
traction on the tumor facilitated dissection around the
aorta. Closely related lymph node mass was separately
excised after the main mass was excised. Remnants of
the tumor in the intercostal spaces were excised piece-
meal after the main tumor was resected (Fig. 3). Anter-
ior medullary artery arising from lower thoracic aorta
was not encountered with active surveillance during
resection.
Post-operatively, she developed collapse of the left

main bronchus for which she had to be on ventilator for
2 weeks.
Histology of the resected tumor confirmed the diagno-

sis of a ganglioneuroma with mediastinal lymph node in-
filtration which were encircling the lower thoracic aorta
(Figs. 4 and 5).
She did not need neurosurgical intervention based on

the interval post-operative MRI scan which showed
shrunken intraspinal lesion without significant spinal
cord or nerve compression. She was followed up with a
chest X-ray which did not show evidence of gross
macroscopic recurrence up to the last review at 6
months of resection. She needs to be followed up further
with cross-sectional imaging preferably a MRI scan to
Fig. 3 Intraoperative view of the tumor being transected in the
middle and the resected mass showing the attached infiltrated
lymph node



Fig. 4 Hematoxylin and eosin stain showing ganglioneuroma with
mature ganglion cells and Schwannian rich stroma (thick arrow
indicates a mature ganglion cell, and thin arrow indicates the
schwannian rich stroma)
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assess the mediastinal nodal status and intraspinal
lesion.
Discussion
GN is a benign tumor of neural crest cell origin which is
mostly encountered in the mediastinum or retroperito-
neum. It belongs to a group of neurogenic tumors which
accounts for 85–90% of pediatric posterior mediastinal
masses [2].
Symptoms could arise from metabolic activity of GN

or due to local pressure effects of expanding tumor but
neither was there in our patient. Even though there was
spinal canal infiltration, neurological sequelae were not
evident.
In the CT, GN appears as a well-defined mass with

specks of calcification in 20–42% of cases [3]. MRI will
Fig. 5 Hematoxylin and eosin stain of the lymph node showing
lymphoid tissue, calcified foci, and ganglioneuromatous tissue
be useful to define intraspinal extension in GN which
occurs due to its paraspinal location.
According to the International Neuroblastic Classifica-

tion system, GN is classified as Schwannian stroma rich
tumor having a favorable prognosis [4]. Histologically,
GN are mainly composed of mature ganglion cells,
Schwannian stroma, and nerve fibers (Fig. 4), but diag-
nosis should not be made when neuroblastic elements
or mitotic figures are present in the histology [3]. In our
patient, there were no neuroblastic components or mi-
totic figures in the histology, but there was evidence of
lymph node metastases (Fig. 5).
Even though GN is typically a benign tumor, lymph

node metastases could occur. In one study, 2 out of 49
patients with GN demonstrated to have lymph node me-
tastases, but both were abdominal in origin [5]. In an-
other study, 2 out of 11 patients with GN demonstrated
to have lymph node metastases, but only 1 of them had
thoracic GN [6]. Lymph node metastasis indicates that
the tumor may have arose as a neuroblastoma (NBL) or
ganglioneuroblastoma (GNB) which has metastasized
and subsequently differentiated into mature GN [5].
However, the prognosis of GN is excellent even with
lymph nodes or soft tissue metastases [5].
The definitive treatment of ganglioneuroma is surgical

resection either by open surgery or by minimal access
surgery when feasible [4]. Prognosis is highly favorable
in GN compared to NBL or GNB. Recurrence risk of
GN after resection is minimal compared to other neuro-
genic tumors, even if complete resection was not under-
taken [5].
At 6 months review, there was no gross evidence of re-

currence in our patient and she is having normal func-
tional capacity and exercise tolerance. However, she was
showing musculoskeletal disability on the left side due
to morbidity of a rib spreading thoracotomy compared
to right side.
Conclusions
Prognosis of thoracic ganglioneuroma is excellent after
complete resection despite spinal canal infiltration and
lymph node metastasis.
Resection of GN could be arduous due to its massive

size and vascular encasement; hence, risk of resection
should be carefully weighed against the benefit of
complete resection.
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