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Ganglioneuroma: Clinicopathological study with
emphasis on the histologic features and

differential diagnosis
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Objective : Ganglioneuroma is a rare benign tumor and there has been no previous
paper focusing on the histologic criteria that is essential for diagnosis and
also for differential diagnosis. This study includes the clinicopathological

features of ganglioneuroma and its differential diagnosis which may be mistaken.

Setting :  Department of Pathology, Faculty of Medicine, Chulalongkorn University

Design ¢ Retrospective descriptive study

Subject :  Patients diagnosed with ganglioneuroma from January 1989 to December
1998.

Methods : Determination of clinical features including sex, age, location, presenting

and associated symptoms, treatment and follow-up time. Determination of
pathological features consisting of number of masses, size, gross appearance,
nerve association, light microscopic examinations and including immunohisto-
chemistry studies.

Results :  Five cases of ganglioneuroma were recruited into the study. The female to
male ratio was 3:2. The ages ranged from 14 to 51 years (mean 32.5 and
median 35 years). Masses localized at the posterior mediatinum were 40%,
retroperitoneum (extraadrenal) 40 % and neck 20 %. The lesions were all

resected and patient were alive after follow-ups ranging from 3 to 77 months.

*Department of Pathology, Faculty of Medicine, Chulalongkorn University
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The pathological features included gross appearance, microscopic examination
and immunohistochemistry study. The majority of masses appeared as
solitary (80%) .All cases (100%) showed solid, fibrous encapsulation masses
with 40% grey white and whorl-like cut surfaces. The remaining displayed
grey, slimy and a few small cystic cut surfaces (60%). There was no obviously
diffuse hemorrhage, necrosis, calcification or association with nerves. The
microscopic features of ganglioneuroma consisted of mature elements that
contained schwann cells, ganglion cells, and stromal collagen. Our study
disclosed compact features (80%) and edematous features (20%). The number
of ganglion cell nuclei varied from one to three. None showed atypia. The
lymphocytic cells were diffusely distributed (60%), infiltrating surrounding blood
vessels (20%), or paucicellular (20%). The blood vessel patterns was neither
prominent or proliferate. Hyalinization of blood vessel walls was not demon-
strated. Melanin pigment disclosed in 40% of cases. The collagenous
stroma was presented as intervening of spindle cells. There was no evidence
of thick collagen bundles. One case (20%) showed microscopic calcification.
An immunohistochemistry profile was applied and revealed that all lesions
were reactive for Neurofilament and S-100 protien. The neurofilament appeared
in both ganglion and spindle cell stroma but the S-100 protein was localized
at the spindle cells.

Conclusions : The size of our sample was very small since this tumor is very rare. However,
we determined the real incidence of these cases of King Chulalongkorn
Memorial Hospital for a ten year period. We propose that the combination of
clinical and pathological features is the most useful for diagnosis and differ-
ential diagnosis. Furthermore, we emphasise all the histologic features that

may cause confusion. In addition, the utility of neural markers for this tumor

was the conjunction tool but it was not very helpful for differential diagnosis.

Keywords : Ganglioneuroma, Ganglioneuroblastoma, Immunohistochemistry of ganglio-

neuroma.
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Ganglioneuroma is quite a rare benign neural
tumor when compared with other benign neural
tumors such as schwannoma and neurofibroma.'”
This tumor .primarily consists of mature elements that
contain schwann cells, ganglion cells and stromal
collagen. It represents a fully differentiated member
of the family composed of neuroblastoma, ganglio-
neuroblastoma and ganglioneuroma.®**However,
diagnosisis difficult for amoung this group, especially
the ganglioneuroblastoma. Ganglioneuroblastoma
are malignantand the treatment is totally different. This
study wilt focus on ganglioneuroma, which may be
difficult for diagnosis in some cases, and will classify
the clinicopathological features with emphasis on the
histologic features thatare mostimportant and reliable
fordiagnosis. This study will also propose immunachis-
tochemistry profiles such as neural markers and how

they may be helpful for diagnosis.

Material and Methods

Data from the surgical files of the Pathological
Department, Faculty of Medicine, Chulalongkorn
University coliected between January 1989 and
December 1998 was searched and five cases of
ganglioneuroma were selected and analyzed for
clinical and pathological features. The clinical features
consisted of sex, age, location, presenting and asso-
ciated symptoms such as diarrhea, treatment and
foliow-up time.The pathological features were the gross
and microscopic examinations, including the immuno-
histochemistry profiles. Regarding the gross examina-
tions, the size and number of masses were evaluated.
The examination also inspected the capsule and cut
surfaces. The light microscopic examination, analyzed

all compositions composed of ganglion cells, spindle
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cells, blood vessels and stoma. The four-micron
sections used for light microscopic study were cut
from paraffin-embeded material and stained with
haematoxyline and eosin. Additionally, immunohisto-
chemistry staining was performed on formalin-fixed
tissue using the avidine-biotin complex method.
Commercially available polyclonal antibodies against
S-100 protein (dilution 1:10,000, DAKO), and mono-
clonalantibodies against neurofilament (dilution 1:400,
DAKOQO ) were used. Fontana-masson statin was used

to identify the melanin pigment.

Results
Clinical findings

The clinical data for the five ganglioneuroma
patients is summarized in Table 1. Atthe time of tumor
presentation, the age of patients ranged from 14 to
51 years (mean 32.5, median 35 years). Three of the
five patients were female thus the ratio of females to
males was 3:2.The lesions were usually asymptomatic
and three cases (60%) were detected from accidental
findings from check-ups such as X-ray. There were two
cases (40%) related to enlarging mass. Tumors were
localized at the posterior mediastinum (40%), retroperi-
toneum (40%), and neck (20%). All masses were
resected and all specimens received. After follow-up
for 3 to 77 months, all patients were alive and free of

disease.

Pathological findings

Gross examination of all ganglineuroma
lesions revealed well-circumscribed masses with
fibrous capsules. No nerve association was noted.
Two (40%) had solid, grey white and whorl-like cut

surfaces ( Fig.1). Three cases (60%) showed soff,
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Table 1. Ganglioneuroma : Clinical data.
Case Age/ Sex Location Presenting Associated Therapy Follow-up
No. (years) symptom symptom (months)
1. 35/F Posterior Accidental No Surg A&W, 77
mediastinum finding
2. 27 /M Neck Mass No Surg A&w, 74
3. 14/ F Posterior Accidental Delay secondary  Surg A&W, 11
mediastinum finding sex characteristic
4. 36/F Retroperitoneum Mass No Surg AW, 4
(extraadrenal)
5. 51/M Retroperitoneum Accidental No Surg A&W, 3
(extraadrenal) finding

Surg = suraery, A&W = Alive and well

greyish white and slimy cut surfaces. There was no
evidence of diffuse hemorrhage, necrosis or calcifi-
cation. The majority of cases (80%) presented as
single masses ranging from 1.5to 13.0 cmin greatest

dimension (mean 6.7, median 7.0 cm.) (Table 2).

- 4117750, % 'y " » . %

Figure 1. The tumor mass showed fibrous encapsulation

with greyish white and whorl-like cut surface.

Summarization of microscopic findings is
shown in Table 3. The tumors showed as well-
encapsulated masses composed of cellular or
compact features made of spindle-shaped cells that

were relatively uniform in size and shape. They
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Table 2. Gross examination of ganglioneuroma.
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Case Number Size Capsule Cut surface Association with
No. of mass (greatest dimension, cm) nerve
1. 3 4.5,7.0,13.0 Encapsulation Grey, soft and slimy No
2 1 8.2 Encapsulation Grey, soft, slimy with small No
foci of hemorrhage
3 1 7.0 Encapsulation Grey, lobulated and slimy No
with small cystic spaces
4 1 6.0 Encapsulation Greyish white ,solid and No
whorl-like
5 1 1.5 Encapsulation Greyish white, solid No
Table 3. Demonstrate the microscopic findings of ganglioneuroma.
Case Pattern Lymphocytic Expression of  Number of ganglion Calcification Pigment
No presentation ganglion cell nuclei
1 Compact paucicellular Scarce 1 No No
2 Compact diffuse distribution Scarce 1-2 No No
3 Edematous diffuse distribution Numerous 1-3 yes yes
4 Compact infiltrate surrouding Numerous 1 No No
blood vessel
5 Compact diffuse distribution Numerous 1-2 No Yes

crisscrossed each other in an irreguiar fashion. The
ganglion cells were round and had large amounts of
cytoplasm. They presented as isolated cellsand as a
few clusters. The intervening collagen bundles were
in general distribution. None of the cases showed thick
bands of collagen. This compact feature was
demonstrated in four cases (80%) (Fig 2 A). The
remaining case (20%) disclosed edematous

features. The hypocellular foci were composed of

loosening stroma which mainly consisted of
myxomatous components with diffuse distribution
admixed with islands of cells(Fig 3 A, B) but it did not
have the clear distinct pattern of schwannoma. The
number of ganglion cells ranged from one to three
nuclei but predominantly at one (Fig 4A). There was
no evidence of atypia. The expression of ganglion
cells, when compared with stroma, was scarcely seen

and which is identical to neurofibroma (40%) (Fig 4B).
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Figure 2 A. The compact feature revealed hypercellularity of mature
schwann cells with scattered ganglion cells cluster. (x 200)
B. The clulster of ganglion cells disclose numerous large

and voluminous pink cytoplasm. (x 400)

Figure 3 A. The edematous feature, loosening stroma (x 100)

B. The high power field of loosening myxomatous

stroma with scattered ganglion cells (x 200)
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Figure 4 A. The three nuclei within one ganglion cell (x 400)
B. The hypocellular area with rare ganglion cells,

mimic neurofibroma (x 100)

Figure 5 A. The brown-black pigment within the cytoplasm of ganglion cells. (x 2000)
B. The Fontana masson stain yeild fine granular black pigment within cytoplasm. (x 400)

C. Foci of calcification. (x 200)
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Numerous presentations of ganglion cells were
demonstrated in three patients (60%) (Fig 2B). Mitotic
figures were not increasing. Two cases (40%) were
discovered to have scattered brown black pigment
in the cytoplasm (Fig 5A). One case (20%) showed
microscopic calcification (Fig 5C). The blood vessel
pattern was not prominent and there was no evidence
of proliferation or hyalinization of the wall. Mature
lymphocytes were observed with generalized
distributions in three cases (60%) (Fig 6B), infiltrating

predominantly surrounding blood vessels in one case

Chula Med J

(20%) (Fig 6C), and paucicellular in one case (20%).
Neuroblastic cells were not revealed in any case.

The special Fontana-Masson stain was
positive in the two cases demonstrating the black
pigment ( Fig 5B).

Theimmunohistochemistry staining for neural
markers was positive for neurofilaments in both
ganglion and spindle cells. It appeared in some

ganglion cells (Fig 7A) but S-100 protein was positive

in spindle cell areas (Fig 7B).

Figure 6 A. The neuroblastic cells present as Homer-Wright rosette. (x 400)

B. Diffuse lymphocytic cells infiltrate within the schwanian cells

and delicate collagen fibers. (x 100)

C. The lymphocyts infiltrate surrounding blood vessel. (x 200)
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Figure 7 A. The neurofilament stain reveals diffuse and strongly positive staining

with the schwanian cells and some ganglion cells. (x 200)

B. The S-100 protein shows reactive within the schwann cells. (x 200)

Discussion

Most commonly, ganglioneuroma arise from
sympathetic chains that extend from the base of the
skull to the neck, posterior mediastinum, and
retroperitoneal regions, including adrenal glands."”
Typically, it is a slow growing and benign tumor. It
may remain clinically silent for a considerable time if
favorably situated. Many large examples have been
discovered incidentally on X-ray examination or in
routine abdominal palpitation.” Ganglioneuroma is
most often encountered in patients older than ten
years. The age distribution from collecting data of AFIP
indicates 57% that of patients ranged between 10-39
years, and 14% were patients younger than ten years.
There have been no reports of any sex predilection.
The masses are usually localized at mediastinum
(39%), retroperitoneum (30%), adrenal gland (22%),

pelvic area (6%), cervical area (2%), and parapharyn-

geal (1%).® Other sites have been reported in the
gastrointestinal tract ©”®, uterus, ovaries and skin®.
[tcan arise as multiple masses and/or associated with
other independent types of neurogenous neoplasm
such as pheochromocytoma."” Many instances of
associated symptoms have been documented such
as watery diarrhea, sweating, hypertension, and rarely
virilization and myasthenia gravis. The diarrhea
symptoms have been related to the presence of
vasoactive intestinal peptide."”

Regarding our own data, the five patients had
a female to male ratio of 3:2. The median age was
32.5 years. All were older than 10 years. The majority
(60%) were asymptomatic and the majority of the
tumors occurred at the posterior mediastinum (66%).
The remaining cases(40%) presented as large

masses at the neck and retroperitoneum. No patient

had any associated symptoms such as diarrhea, but
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one patient (number 3) who was 14 years developed
adelayed secondary sex characteristics. Our patients
were followed up to 77 months and remained well.
The age group of ganglioneuroblastoma was similar
to neuroblastoma and most commonly occurred in
children less than 10 years old, and it affected males
and females equally. The majority of ganglioneuro-
blastoma were located at the retroperitoneum (65%).
The remaining were distributed in the mediastinum,
neck, and adrenal glands. The most common presen-
ting symptoms often involved the local effects of the
mass.The 5 year overall survival rate of ganglioneuro-
blastoma was up to 88%. However, the nodular
subtype behaved more aggressively when compared
with the diffuse type. The nodular suptype metas-
tasized 75% versus only 4 % for the diffuse type.®
The series reported by Stout showed the benign
behavior of ganglioneuroma with no evidence of
metastasis."” However, the rare reports of metastatic
focus of ganglioneuroma in lymph nodes adjacent to
the main tumor or distant site was discussed. It was
assumed that it represented the metastasis of
neuroblastoma as well as primary tumor maturation.

The majority of masses were presented as
solitary (80%) and were equally located at posterior
mediastinum and retroperitoneum (extra-adrenal)
sites (40%). The less common site was the neck
(20%). Qur study resulted in a mean size of 6.7 cm
and the median was 7.0 cm. All masses were resected
and there was no association with nerves that
normally encountered in neurofibroma." Grossly,
they appeared as fibrous capsules, solid, grey and
with a whori-like cut surface in two cases (40%). The
majority of cases (60%) showed a greyish, soft and

slimy cut surface. However, all did not demonstrate

Chula Med J

multiple or large foci of hemorrhage, necrosis or
calcification. The homogeneous gross appearance
with the whorl-like cut surface could demonstrate
whthin leifomyoma. However, the different location
and microscopic examination can separate out this
disease. The soft and slimy cut surface is usually
found in neurofibroma but generally without encap-
sulation. Another differential diagnosis was ganglio-
neuroblastoma. This formerly had two subtypes
(nodular and diffuse) and when examined by us the
cut surface often showed encapsulation but had
variable cut surfaces depending in part upon the
extent of the differentiated elements. The more
differentiated tumors may resemble ganglioneuroma
witha glistenting, pink-tan and fibrous encapsulation
while the less differentiated showed the soft, focally
hemorrhagic areas that might express as nodules or
diffusely admixed.® Additionally, areas of calcification
are found frequently but occurs in only one third of
ganglioneuroma.®® Thus careful gross inspection and
thorough sampling are very important.

Basicly, ganglioneuroblastoma and ganglio-
neuroma were designated for tumors with evidence
of maturation. Ganglioneuroblastoma represented an
intermediate stage between neuroblastoma and
ganglioneuroma. Both contained the ganglion celis,
Schwann cells and stroma. Thus the diagnosis of
ganglioneuroma had to clearify and definitely not
demonstrate the neuroblastic component. It was
composed of small rounded cells and was often
divided into small lobules. The cells were round to
polygonal, with deeply staining nuclei, distinct nuclear
borders and scanty amounts of cytoplasm. Some
areas disclosed the attenuated cytoplasmic process

which are polarized to the central point and form a
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solid core (Homer-Wright rosette) ( Fig 6A). In addition,
the stroma contained neuropils.

The lymphocytes are often confused with
primitve neuroblastic cells. Our study revealed the
majority of cases (60%) presented as diffuse pattern
that were occasionally confused with the diffuse
pattern of ganglioneuroblastoma. The lymphocytes
infiltrated surrounding blood vesseis and could mimic
perivascular pseudorosette. Even though, mature
lymphocytes were presented throughout this tumor,
the boundaries of neuroblast among these compo-
nents were quite sharp in ganglioneurobiastoma‘™'*'"
Thus the exactand different histomorphology between
lymphocytes and neuroblasts was most important and
critical trait since the treatment of ganglioneuroblas-
toma is very aggressive.

Our study showed cellular or compact
features in the majority of cases (80%). The cellular
features were frequently misdiagnosed with
neurofiproma when composed of relatively rare
ganglion cells and myxomatous stroma. Our study
also found scattered ganglion cells within stroma in
40% of the patients, hence we would like to suggest
careful evaluation of ganglion celis in solid tumor
masses that occur in asymptomatic patients and are
located at the posterior mediatinum,retroperitoneum
or neck. The number of nuclei ranged from one to
three with no atypia. Actually, the definite number of
nuclei has not been defined, thus we would like to
propose the expectation of benign ganglion ceills
moreover. According to the blood vessel patterns,
all cases did not show proliferation. Thus it repre-
sented the hypovascular tumor that corresponds with

previous reports of general features from ultrasono-
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graphic studies presented as hypoechoic lesions.
Furthermore, the hyalinization of blood vessel walls
that are often seen in schwannoma was definitely not
demonstrated in our cases. The brown-black pigment
demonstrated within cytoplasm had tinctorial
properties of dermal melanin (Fontana-positive),
however, the ultrastructural study could not exhibit
the regular subunit of melanosome but consisted of
lysosomal structure with myeline figures. It repre-
sented the cathecolamine products that underwent
auto-oxidation to a melanin-like substance (neuro-
melanin).('#22)

The neurofilament protein, the intermediate
filament, has been identifed within neuroblastoma,
ganglioneuroma, and paraganglioma.®?® The S-100
protein has been readily demonstrated in many cells,
including Schwann cells. The neurofilament was
reactive in neuronal cells which was able to identify
the ganglionic differentiation.***> THe S-100 protein
is positive in portions of spindle cells that represent
the Schwann cells®

The malignant counterpart of this tumor has
also been reported. Some occurred in de novo
ganglioneuroma and others as a result of maturation.
There is a recent report that ganglioneuroma
developed malignant transformation about 10 years
after surgery. This was explained as probably the
dedifferentiating potential of ganglion cells, or the
presence of a long-term quiescent form of neuro-
blastoma.” Reports of other examples of malignant
peripheral nerve sheath tumors thatarose in a de novo
ganglioneuroma and developed from the maturation

of neuroblastoma are now increasing.”**®
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Conclusions

This study focused on ganglioneuroma that
are normally curable. Even though it is relatively rare
lesion and some clinicopatholgic features have not
been described, we would like to propose the full
clinicopathologic features which focus on the
histomorphology as being helpful when this tumor is
encounter. This tumor, which arises from sympathetic
chains, especially the posterior mediastinum and
peritoneurm in adults, should be recognized and
given consideration. The differentiai diagnosis ranges
from benign to malignant. Thus careful gross
inspection and thorough sampling of the lesion is the
most important tool to make a definite diagnosis. The
immunohistochemistry study for neural markers was
also employed. However, the positive result assists
or supports the diagnosis since it is also reactive in

the group of neural tumors of differential diagnosis.
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