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Abstract

Ganglioneuroma is a benign, slow-growing neurogenic tumor arising from neural crest cells. It is extremely rare (1/1,000,000)
and is located most commonly in the posterior mediastinum (41.5%), retroperitoneum (37.5%), and adrenal glands (21%).
We present a case of a 62-year-old lady who had complaints of shortness of breath on exertion and dyspnea for the past
3 months. She had no other significant history. Computerised tomography (CT) scan of the thorax suggested left-sided
loculated subpulmonic pleural effusion, 14 X 12 cm in dimension. She underwent assisted video-assisted thoracoscopic
surgery (VATS) exploration of the thorax with debridement and drainage of subpulmonic collection that was abutting the
diaphragm, along with release of trapped lung. Histopathological examination showed multiple ruptured cystic masses with
nodules; microscopical evidences of Schwann cells, ganglion cells, and spindle cells—all these along with immunohisto-
chemistry—revealed features consistent with ganglioneuroma. Postoperative recovery was uneventful, and the patient did
not have any complaints or other limitations to daily life activities at 6 months’ follow-up. Ganglioneuroma is essentially
benign in nature, asymptomatic, and rare. A systematic review of the literature has shown that giant-sized ganglioneuromas
(size more than 10 cm) have rarely been reported. Surgical excision and clearance is the treatment modality of choice. In
our case, due to large size and difficulty in access and mobilisation of the mass adherent to the diaphragm, assisted VATS
had to be performed. We increased the size of the utility port from 5 to 10 cm and used a rib retractor for better surgical
negotiation. This could have been more challenging, as there have been incidences where ganglioneuromas have extended
both into the thoracic and abdominal cavities and even involved vital organs and vessels. Regular follow-up is essential, as
late recurrence and slow progression potential is a known complication.
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Introduction

Neuroblastic tumors are the most common solid tumor grow-
ing extracranially in childhood. They arise from neural crest
cells. They include neuroblastoma, ganglioneuroblastoma,
and ganglioneuroma. [1]
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Ganglioneuroma is a benign, slow-growing neurogenic
tumor composed of both mature stroma and gangliocytes. It
is extremely rare (1/1,000,000) and arises from the sympa-
thetic chain, located most commonly in the posterior medi-
astinum (41.5%), retroperitoneum (37.5%), adrenal glands
(21%), and at times in the neck, retropharyngeally or more
rarely in the sella turcica [2, 3]. It occurs more in females
compared to males, with a ratio of about 3:2 [4]. It is most
commonly seen in pediatric population, with 60% of total
diagnoses done before the age of 20 years.

Incidence of large-sized (< 10 cm) ganglioneuroma is
rare. A literature research was conducted by us for iden-
tifying all reported cases or possible existing case series
or systematic reviews, describing such tumors presenting
as subpulmonic effusion, using the MeSH terms < gangli-
oneuroma >, < effusion >, < pleural effusion >, and < empy-
ema > on PubMed and Google Scholar. Ours is the first
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reported case of ganglioneuroma that presented unusually,
with features of subpulmonic effusion.

This case report has been made according to CAse
REports (CARE) checklist.

Patient information and clinical findings

A 62-year-old lady presented with complaints of short-
ness of breath on exertion and dyspnea for 3 months. Her
comorbidities included hypertension, for which she was
on medication. She had no prior history of any chest pain,
palpitation, syncope, weight loss, fever, or any alteration in
appetite and bowel habits. There was no history of trauma,
malignancy, prior radiotherapy, or smoking. No other sig-
nificant history was elicited.

General and systemic examination findings were unre-
markable apart from dullness on percussion and reduced
air entry on auscultation in the left lower zone of the chest.

Diagnostic assessment

Baseline laboratory investigations revealed no abnormali-
ties. Inflammatory markers were within normal limits. Chest
X-ray (posteroanterior (PA) and left lateral), done in erect

Fig.1 a, b Chest X-ray (PA)
and left lateral views, respec-
tively, showing opacity in the
left lower zone of the thorax. ¢
Computed tomography scan of
the thorax—mediastinal win-
dow, showing large subpulmo-
nic effusion

posture, revealed an opacity, possibly signs of fluid accumu-
lation in the base of the left lung (Fig. 1a, b). A computed
tomography (CT) scan was done subsequently. It showed
large, loculated pleural effusion in the left lower hemithorax.
It measured 14 cm (craniocaudal) X 12 cm (anteroposterior).
No evidence of pleural thickening was seen as such (Fig. 1c).
On evaluating clinical and radiological parameters, she
was preliminarily diagnosed to have left-sided subpulmonic
effusion. In view of large loculated collection, with a history
of 3 months, surgical evacuation was preferred over thora-
cocentesis and other therapeutic options. The patient was
worked up for operation and informed consent was taken.

Surgical procedure

The patient was planned to undergo video-assisted thora-
coscopic surgery (VATS) as is the institutional protocol for
such cases. Left-sided assisted VATS thoracic exploration
with excision and draining of subpulmonic loculated collec-
tion and debridement was done along with release of trapped
lung.

A 5-cm utility incision was made in the 5th intercostal space
(ICS) in the mid-axillary line (MAL). Another port, 2 cm in
size, was made in MAL in the 8th ICS, under vision. The entire
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thoracic cavity was visualised, and adhesiolysis was done.
Loculated collection was located by finger palpation and con-
firmed with needle aspiration and transillumination. Because
of difficulty in mobilising and abutment to diaphragm, adding
to the challenges caused by difficult anatomical location, the
utility port was extended to 10 cm, thus converting to assisted
VATS. The cyst wall was then opened and loculi broken. Col-
lection was drained and thorough debridement done. The dia-
phragm was found to be intact, after removal of the collection,
and found to be thin walled. Hemostasis was secured. One
32-Fr intercostal drain (ICD) was kept in situ. The left lung
expanded on table with no air leak. Resected tissue (Fig. 2a)
was sent for histopathological examination and microbiological
investigations.

The thoracic cavity was closed in layers with no. 1
absorbable, synthetic polyglactin sutures. Subcutane-
ous tissue was closed with 1-0 absorbable polyglactin
sutures while skin was closed with 2-0 nylon sutures
and stapler.

Fig.2 a, b Macroscopic and
microscopic appearance (gan-
glion cells and Schwann cells
separated by myxoid stroma),
respectively, of the resected tis-
sue. ¢ Postoperative chest X-ray
(posteroanterior view), showing
resolution of opacity in the left
lower zone of the thorax

Postoperative course and follow-up

The patient had an uneventful postoperative course. ICD was
removed on 4th postoperative day (POD) after drain output
of less than 100 ml for two consecutive days.

The resected tissue, sent for analysis, did not grow any-
thing on Ziehl-Neelsen stain, acid fast bacilli culture, Gram
stain, or culture sensitivity.

Histopathological examination revealed cystic lesions,
with multiple greyish and yellowish nodules. Microscopy
revealed admixture of ganglion cells and Schwann cells,
separated by myxoid stroma. Immunohistochemistry showed
S-100 spindle cell component to be strongly positive; synap-
tophysin-ganglion cells positive, and neuron-specific enolase
(NSE)-ganglion cells positive (Fig. 2b). All features led to
the final diagnosis of a ganglioneuroma.

Chest X-ray showed resolution of the opacity in the left
lower lung field (Fig. 2c¢). She was discharged from the
hospital in a hemodynamically stable, afebrile, ambulatory
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condition on 6th POD. The patient had no particular com-
plaints and was in good health with normal pulmonary func-
tion at 6 months’ follow-up visit.

Discussion

Ganglioneuroma is usually asymptomatic but can have non-
specific symptoms related to mass effect and by compressing
surrounding organs [5].

Wang et al. [6] have reported that there might be back
pain due to spinal deformity. Scoliosis may be seen if tumor
grows up to a significant size. Systemic complaints may
include pain, dysphagia, dyspnea, shortness of breath, stri-
dor, cough, changes in gait, weakness of muscles, or even
Horner’s syndrome [7].

Fig. 3 a Incidence of large
ganglioneuroma reported,

Ganglioneuroma has also been shown to have secretory
function in up to 39% cases in some studies. [8] There might
be elevated levels of metanephrine, catecholamine, vasoactive
intestinal peptide, dopamine, cortisol, and vanillyl mandelic acid.
Symptoms such as hypertensive crisis, diarrhea, virilization due to
hormonal imbalance, and depression may be seen in such a case.

Malignant degeneration has been very rarely reported;
thus, complete surgical removal is recommended. There is
no need for neoadjuvant or adjuvant antineoplastic treat-
ment, though [9].

A systematic literature review by Kirchweger et al. [10]
gave a cutoff for 10 cm for a ganglioneuroma to be labelled
as large. It represented a subjective threshold, needed to
give a complete overview of an understandable cohort in
their study. A total of 64 such cases were reviewed, the time
period ranging from June 1957 to January 2020. Thirteen
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such cases among them were thoracoabdominal in nature
(Fig. 3).

Twelve out of 13 cases had no surgical complications or
unexpected postoperative events. Only one had a hyperten-
sive disorder. No relapse was seen, at a mean follow-up time
period of 19.4 months.

In our case, the peculiarity was the unusual clinical nature
of presentation, of a large-sized ganglioneuroma, as multi-
loculated subpulmonic effusion. It was reaffirmed preop-
eratively by the radiological diagnosis as well. There were
no constitutional symptoms or history, or possibility of any
other infective etiology to suggest otherwise.

The subsequent challenges faced in operation due to abut-
ment to the diaphragm and extensive adhesions caused a
major hindrance and forced us to convert from our routine
VATS approach to assisted VATS.

After histopathological diagnosis of the resected tissue
was made, an unbiased, blinded review of the preoperative
CT scan of the thorax was done again by two of our senior
radiologists, and their findings were consistent with the orig-
inal diagnosis. After checking that the Hounsfield unit values
in various regions were consistent with fluid, there was no
reason to suspect any solid mass too. Thus, this was a unique
finding on its own. Hence, despite all clinical points and
radiological investigations, ganglioneuroma should be con-
sidered in differential diagnosis of other intrathoracic tumors
or, importantly, such subpulmonic loculated collection.

Routine follow-up, with imaging, is recommended as gan-
glioneuroma has slow progression potential and chances of
late recurrence.
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