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Summary. A case of gangliocytic paraganglioma
(GP) of the ampulla of Vater is reported and the
literature reviewed, with special attention to immu-
nohistochemical studies. The present case, which
occurred in a 56-year-old woman, shows the typi-
cal histological admixture of epithelioid, ganglion
and spindle cells. Immunohistochemistry reveals
strong reactivity for synaptophysin, Leu-7, soma-
tostatin, S-100 protein and vimentin. A few gangli-
on cells are reactive for neurofilaments. Chromo-
granin A, myelin basic protein, desmin and cytok-
eratin are absent.

Immunohistochemical data from literature re-
garding the cytoskeletal composition of GPs are
not unequivocal: cytokeratin and neurofilament
positivity is reported by some authors and denied
by others. More uniformity is reported concerning
the peptides produced by GPs: somatostatin and
pancreatic polypeptide are the most frequently
found antigens, followed by serotonin. General
neuroendocrine markers like neuron specific eno-
lase and protein gene product 9.5 are always posi-
tive, whereas chromogranins are rarely found. S-
100 protein is always positive in the spindle cell
component.

Our data are in keeping with those previously
reported and add the diffuse positivity for the
Leu-7 antigen and the positivity of ganglion cells
for synaptophysin.

The nature of the tumour is still a matter of
debate and it is difficult to agree with either of
the proposed hypotheses — hamartoma/choristoma
versus true ncoplasm. However the recent reports
of the occasional malignant evolution of GPs may
support their true neoplastic nature.
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Introduction

Gangliocytic paragangliomas (GPs) are rare le-
sions of the proximal small bowe!l and occur almost
exclusively in the second portion of the duodenum.
The tumour is generally a solitary lesion, but multi-
ple GPs have been reported involving the periam-
pullary region of the duodenum and the peripan-
creatic tissue adjacent to large vessels. Rarely GPs
may arise in the third and fourth parts of the duo-
denum and in the jejunum (Lauzon and Cadotte
1972; Lukash et al. 1966; Reed et al. 1977; Savio
et al. 1974). GPs may be associated with neurofi-
bromatosis (Kheir and Halpern 1984; Stephens
et al. 1987). One of the reported cases of GP in
neurofibromatosis was also associated with a so-
matostatin rich glandular carcinoid (Stephens et al.
1987).

GPs are gencrally benign lesions, that fre-
quently come to clinical attention either as radio-
graphic incidental findings or as the result of gas-
trointestinal bleeding (Perrone et al. 1985; Scheith-
auer et al. 1986). Only two cases of malignant GPs
with lymph node metastases have been reported
(Buchler et al. 1985; Korbi ¢t al. 1987).

The histological features of GPs are an admix-
ture of those of paragangliomas, ganglioneuromas
and carcinoids. Epithelial cells, mature ganglion
cells and Schwann cells are present in varying pro-
portions. Immunohistochemical studies have dem-
onstrated the presence of neuroendocrine markers
and neuropeptides in most GPs, shedding some
light on their possible histogenesis (Hamid et al.



1986 Perrone et al. 1985; Scheithauer et al. 1986).
Immunohistochemical data may also be very useful
in confirming the diagnosis.

We report a case of GP occurring in a 56-year-
old woman along with the results of our immuno-
cytochemical study, discussed in comparison with
those in the literature.

Case report

A 56-year-old woman with a history of episodes of epigastric
pain, nausea and vomiting, was hospitalized for accurate clini-
cal evaluation. Liver profile included elevated alkaline phospha-
tase and slightly elevated serum bilirubin. Occult blood was
present in stool samples. Upper GI x-ray showed a nodular
filling defect in the descending duodenum.

At operation, the duodenum was opened and a 2 cm nodu-
lar tumour of the Vater’s papilla was removed. The tumour
was formalin fixed and routinely processed.

Results

Microscopically the tumour was not encapsulated
and showed an infiltrative pattern extending from
the mucosa to the muscularis propria, dissecting
the muscular layers. The mucosa shows wide su-
perficial erosions. The tumour is composed of a
mixture of epithelioid, ganglion and spindle cells.
The epithelioid component consists of rounded
nests or ribbons of polygonal cells with finely gran-
ular cytoplasm and vesicular nuclei. In some in-
stances the epithelioid cells show pseudoglandular
structures (Fig. 1). Ganglion cells are either indi-
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Fig. 1. Epithelioid cells with
distinct pseudoglandular aspect,
surrounded by spindle cells.
Mallory’s trichrome stain, 400 x

Table 1. Primary antisera and antibodies and positive controls
used in the present study

Antiserum/antibody Source and code

Rabbit anti-porcine CG
Mouse PHE-5 antibody
Mouse anti Leu-7

Mouse anti-synaptophysin

Immunonuclear Corp. 63H2TP
Prof. A. Gown
Becton-Dickinson

Boehringer Biochemia SY38

Rabbit anti-somatostatin DAKO AS566

Rabbit anti-calcitonin DAKO A576

Rabbit anti-glucagon DAKO L1813

Rabbit anti-substance P Immunonuclear Corp. 20064
Guinea pig anti-insulin DAKO A564

Rabbit anti-ACTH DAKO A571

Rabbit anti-S100 DAKO 7311

Rabbit anti-myelin basic prot. DAKO A623

Rabbit anti-GFAP Ortho Diagnostic Syst. 595030
Mouse anti-vimentin DAKO M725

Mouse anti-desmin DAKO M724

Mouse anti-cytocheratin of  Ortho Diagnostic Syst. 00730

52.5kd
Mouse anti-cytokeratin Lipshaw K3360
AE1/AE3
Rabbit anti-human keratin DAKO A575
Mouse anti-neurofilament DAKO M762

The specimen contains a number of internal positive controls,
i.e.: mucosal neuroendocrine cells for CG, PHE-5 antibody and
somatostatin; nerve fibers for Leu-7, synaptophysin, S-100 and
myelin basic protein; endothelial cells for vimentin; muscular
fibers for desmin; mucosal epithelial cell layer for cytokeratin.
Positive controls for somatostatin, glucagon and insulin are
sections of human pancreas; for calcitonin and ACTH are sec-
tions of human thyroid and pituitary respectively; for GFAP
are sections of human cerebellum and for keratin are skin sec-
tions. Negative controls are obtained by substituting primary
antiserum/antibody with non immune rabbit serum or the cor-
responding mouse immunoglobulin



M. Barbareschi et al.: Duodenal gangliocytic paraganglioma

83

Fig. 2. Gangliocytic cells are
scattered throughout the lesion,
either individually (A) or clustered
in small aggregates (B).
Haematoxylin-eosin, 400 x
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vidual or clustered in small aggregates, and some-
times only the vesicular granular cytoplasm is evi-
dent on the section plane (Fig. 2). The third com-
ponent consists of spindle cells arranged in broad
fascicles or wrapped individually around ganglion
cells (Fig. 3). Reticulin fibers are abundant and fol-
low the orientation of the spindle cells. Grimelius
silver impregnation for detection of argyrophilic
granules is constantly negative in all cell compo-
nents. Immunohistochemistry is performed using
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Fig. 3. The spindle cells are
intensely S-100 positive and are
arranged in broad fascicles or
wrapped individually around
ganglion cells. Immunoperoxidase
for S-100, 250 x

Fig. 4. Strong somatostatin-
immunoreactive epithelioid cells.
Immunoperoxidase for
somatostatin, 100 x

either the PAP-technique (Sternberger 1979) or the
more sensitive avidin-biotin-peroxidase complex
(ABC) method (Hsu et al. 1981). Antibodies, anti-
sera and positive controls are listed in Table 1 and
the results of immunostaining are summarized in
Table 2 (column K). Epithelioid cells and some of
the ganglion cells are immunoreactive for somatos-
tatin (Fig. 4). Ganglion cells are stained with anti-
synaptophysin antibody and a few of them are im-
munoreactive for calcitonin. Leu-7 antigen, a
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Table 2. Immunohistochemical data on GPs (literature review). For each antigen the immunohistochemical data are subdivided
for each of the cell component of the GP, i.e.: first line for epithelioid cells, second line for ganglion cells, third line for spindle
cells

References

A B C D E F G H 1 K Total
Antigens
NSE 10/10 11/11 3/3 - 1/1 1/1 1/1* 1/1 191 - 28/28

10/10 11/11 3/3 - 1/1 N - 1/1 1/1 - 28/28

10/10 0/11 3/3 - 1/1 1/1 - 0/1 0/1 - 16/28
SYN - - - - - - - - - o/ 0/1

- - - - - - - - - 1/1 1/1

- - - - - - - - - 0/1 0N
PGP9.5 9/10 - - - - - - - - - 9/10

9/10 - - - - - - - - - 9/10

9/10 - - - - - - - - - 9/10
LEU-7 - - - - - - - - - 11 11

- - - - - - - - - 0/1 0/1

- - - - - - - - - 1/1 1/1
S-100 0/10 0/t1 0/3 - 0/1 0/1 1/1%* 0/1 0/1 0/ 0/29

0/10 0/11 0/3 - 11 0/1 - 0/1 0/1 0/ 1/29

7/10 11/11 3/3 - 11 1/1 - 11 1/1 1/1 26/29
MBP - - - - - - - - - 0/1 0/1

- - - - - - - - - 0/1 0/t

- - - - - - - - - 0/1 0/t
CG 2/10 0/11 ~ - - - - 1/1 - 0/1 3/23

0/10 0/11 - - - - - /1 - 0/1 1/23

0/10 0/11 - - - - - 0/1 - 0/1 0/23
PHE-5 - - - - - - - - - 0/1 0/

_ _ - _ - - - - - 0/1 0N

_ _ - - _ - - - — 0/1 0/1
NF 0/10 0/6 3/3 - 0/1 0N - - 0N o/ 3/23

8/10 0/6 3/3 - 1/1 1/1 - - 1/1 1/1 15/23

8/10 0/6 3/3 - 1/1 1/1 - - 0/1 0/1 13/23
VIM - - - - - - 0/1* - 0/ 0/1 0/2

- - - - - - - - 0/1 0/1 0/2

- - - - - - - - /1 0/1 2/2
GFAP - - 0/3 - - - 1/1%* - - 0/1 0/4

- - 0/3 - - - - - - 0/1 0/4

- - 0/3 - - - - - - 0/1 0/4
DESM - - — - - - -~ - - 0/1 0/1

- - - - - - - - - 0/1 0/1

- - - - - - - - - 0/1 0/1
CK - - 0/3 - 0/1 - 0/1%* 0/1 1/1 0/1 1/7

- - 0/3 - 0/1 - - o1 0/1 0/1 0/7

- - 0/3 - 0/1 - - 0/1 0/1 0/1 0/7
SMTS 9/10 8/8 3/3 2/2% - imn 1/1%* 0/1 - 1/1 22/24

9/10 8/8 3/3 - - 0/1 - 0/1 - 11 21/24

0/10 0/8 0/3 - - 0/1 - 0/1 - 0/1 0/24
PP 8/10 8/8 3/3 - - 0/1 1/1%* - - - 19/22

1/10 8/8 3/3 - - 1/1 - - - - 12/22

0/10 0/8 0/3 - - 0/1 - - - - 0/22
SEROT - 8/8 0/3 1/2* - 0/1 0/1* 1/1 - - 9/13

- 8/8 0/3 - - 11 - 11 - - 10/13

- 0/8 0/3 - - 0/1 - 0/1 - - 0/13
VIP 0/10 0/11 2/3 1/2% - - 0/1* o/ - - 2/25

0/10 0/11 0/3 - - - - 0/1 - - 0/25

0/10 0/11 0/3 - - - - o/t - - 0/25



Table 2 (continued)

References
A B C D E F G H I K Total
GLUC - - 1/3 0/2* - 0/1 1/1* - - 0/1 1/5
- - 1/3 - - 01 - - - 0/1 1/5
- - 0/3 - - on - - - 0/1 0/5
INSUL - - 1/3 0/2* - 01 0/1%* - - o/ 1/5
- - 0/3 - - 0/1 - - - 0/1 0/5
- - 0/3 - - 0/1 - - - 0/1 0/5
NT - 0/11 0/3 - - - - - - - 0/14
- 0/11 0/3 - - - - - - - 0/14
- 0/11 0/3 - - - - - - - 0/14
LENK - - 2/3 1/2* - - - - - - 2/3
- - 3/3 - - - - - - - 3/3
- - 0/3 - - - - - - - 0/3
MENK - 0/11 0/3 1/2* - - 0/1* - - - 0/14
- 0/11 0/3 - - - - - - - 0/14
- 0/11 0/3 - - - - - - - 0/14
CALC 0/10 - 0/3 2/2%* - 0/1 0/1* - - 0/1 0/15
0/10 - 0/3 - - 0/1 - - - 11 1/15
0/10 - 0/3 - - 0/1 - - - 0/1 0/15
CCK 0/10 - 0/3 2/2%* - — 0/1* - - - 0/13
0/10 - 0/3 - - - - - - - 0/13
0/10 - 0/3 - - - - - - - 0/13
GASTR  0/10 0/11 0/3 1/2%* - 0/1 1/1* 0/1 - - 0/26
0/10 0/11 0/3 - - 0/1 - 0/1 - - 0/26
0/10 0/11 0/3 - - 0/1 - 0/1 - - 0/26
SUBSTP - - 0/3 1/2% - - 1/1% - - 0/1 0/4
- - 0/3 - - - - - - 0/1 0/4
- - 0/3 - - - - - - 0/1 0/4
ACTH - - 0/3 0/2%* - - 0/1* - - - 0/3
- ~ 0/3 - - - - ~ - - 0/3
- - 0/3 - - - - - - - 0/3
BOMB - 0/11 0/3 0/2% - - 0/1* 0/1 - - 0/15
- 0/11 0/3 - - - - 0/1 - - 0/15
- 0/11 0/3 - - - - 0/1 - - 0/15
MCP - - 2/3 - - - - — - - 2/3
- - 0/3 - - - - - - - 0/3
- - 0/3 - - - - - - - 0/3
GIP - 0/11 - - - - - - - - o/t1
- 0/11 - - - - - - - - 0/11
- 0/11 - - - - - - - - 0/11
NPY 0/10 - - - - - - - - - 0/10
0/10 - - - - - - - - - 0/10
0/10 - - - - - - ~ - - 0/10
PYY 0/10 - - - - - - - - - 0/10
0/10 - - - - - - - - - 0/10
0/10 - - - - - - - - - 0/10

References. A: Hamid et al. 1986; B: Scheithauer et al. 1986; C: Perrone et al. 1985; D: Guarda et al. 1983; E: Dante et al.
1987; F: Stephens et al. 1987; G : Anders et al. 1987; H.: Korbi et al. 1987; I Grouls et al. 1987; K. present case

Antigens. NSE, neuron specific enolase; Syn, synaptophysin; PGP 9.5, protein gene product 9.5; S-100, S-100 protein; MBP,
myelin basic protein; CG, chromogranin; PHE-5, anti-chromogranin A (Riddell et al. 1987; Gown 1989; Mosca et al. 1988;
Wittaker and Sandusky 1988; Lloyd et al. 1988). NF, neurofilaments; VIM, vimentin; GFAP, glial fibrillary acidic protein;
DESM, desmin; CK, cytokeratin; SMTS, somatostatin; PP, pancretic polypeptide; SEROT, serotonin; VIP, vasoactive intestinal
peptide; GLUC, glucagon; INSUL, insulin; LENK, leu-enkephalin; NT, neurotensin; MENK, met-enkephalin; CALC, calcitonin;
CCK, colecystokinin; GASTR, gastrin; SUBST P, substance P; ACTH, adrenocorticothropin; BOMB, bombesin; MCP, molluskan
cardioexcitatory peptide; GIP, gastric inhibitory polypeptide; NPY, neuropeptide Y; PYY, peptide YY

* Different reactivity in the three cell components not specified by the authors. These cases are not included in the total count
(last column of the table)
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newly recognized neuroendocrine marker (Martin
and Maung 1987; Michels et al. 1987; Tsutsumi
1984; Tischler et al. 1986) is weakly positive in
some epithelioid cells and strongly positive in the
spindle cells. The spindle cells are immunoreactive
for S-100 protein (S-100), Leu-7 and vimentin and
negative for myelin basic protein (MBP) and glial
fibrillary acidic protein (GFAP). No reactivity
could be detected with the PHE-5 monoclonal anti-
body and with antisera against native porcine
chromogranin, glucagon and insulin. Desmin im-
munostaining decorates the very abundant smooth
muscle cells. Cytokeratins (CK) are present in the
duodenal mucosa epithelium, but not in the tu-
mour cells. Neurofilament (NF) immunoreactivity
is restricted to very few ganglion cells and to occa-
sional and isolated nerve fibers.

Discussion

To date we are aware of 69 reported cases of GP
(Anders et al. 1987; Buchler et al. 1985; Cremer
and Addicks 1985; Dante et al. 1987; Grouls et al.
1987; Guarda and Ordonez 1987; Hamid et al.
1986, Kawaguchi et al. 1985; Korbi et al. 1987,
Mayol Belda et al. 1988; Perrone 1986; Sando
et al. 1986; Scheithauer et al. 1986; Stephens et al.
1987). The tumours arise almost exclusively in the
second part of the duodenum and are either sessile
or pedunculated. The age of the patients ranges
from 15 to 80 years with a mean value of approxi-
mately 52 years. Male to female ratio is 1:0.63.
The most frequent symptoms are upper gastroin-
testinal bleeding and only one case presented with
biliary obstruction (Scheithauer et al. 1986).
Clinical data in our case correlate well with
the reported values of age and location: the patient
was a 56-year-old woman and the tumour arose
in the periampullary region of the duodenum.
Moreover histology and immunohistochemistry fit
with the reported patterns for GPs.
Immunohistochemical data from literature are
listed in Table 2. Most Authors report immunore-
activity for general neuroendocrine markers like
neuron specific enolase (NSE) (Hamid et al. 1986,
Perrone et al. 1985; Scheithauer et al. 1986; Seshi
et al. 1988) and protein gene product 9.5 (PGP
9.5) (Hamid et al. 1986) in both epithelioid and
ganglion cells. Our case shows distinct NSE immu-
noreactivity and, in most ganglion cells, synapto-
physin positivity. Chromogranin (CG) immunore-
activity has been rarely reported and the few posi-
tive stainings are restricted to epithelioid cells
(Grouls et al. 1987; Hamid et al. 1986; Korbi et al.
1987). Most cases, including the present one, are
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devoid of CG immunoreactivity (21 of the 23
tested cases, 91.4%).

General agreement exists regarding the S-100
positivity of the spindle cells. Moreover we demon-
strated a distinct positivity of these cells for vimen-
tin and Leu-7 antigen and a clear negative reaction
for myelin basic protein (MBP). The Leu-7 positi-
vity confirms their neuroendocrine nature (Martin
and Maung 1987; Michels et al. 1987; Tsutsumi
1984; Tischler et al. 1986), whereas the absence of
MBP immunoreactivity helps to define better the
functional attitude of these cells. The spindle cells
could therefore be of Schwannian origin, as indi-
cated by S-100 positivity, but without any myelino-
synthetic activity, as suggested by the absence of
MBP immunoreactivity.

Epithelial and ganglion cells are reported to
be immunoreactive for a variety of neurohormonal
peptides. The most frequently detected peptides in
epithelial cells are somatostatin (25 out 28 tested
cases, including the present one — 89.2%), pancre-
atic polypeptide (21 out of 23 tested cases —
91.3%), and serotonin (10 out of 14 tested cases
— 71.4%). Ganglion cells show analogous immun-
oreactivitics, with a lower incidence of pancreatic
polypeptide positivity (13 out of 23 tested cases
—56.5%).

These immunohistochemical data led some au-
thors to hypothesize that GPs might be related to
pancreatic islet-cell tumours (Guarda et al. 1983;
Hamid et al. 1986). Perrone et al. (1985) compared
the immunohistochemical profile of GPs with that
of duodenal carcinoids, conventional paraganglio-
mas, pheochromocytomas and ganglioneuromas,
stating: ““there is evidence to support an endoder-
mal, and specifically a pancreatic origin for its epi-
thelial cells”. The histogenesis of the GP should
be related to ““defective primordial ventral pancre-
atic rests that have recruited nerves, ganglion cells,
and smooth muscle of the bowel to participate in
a complex that strongly resembles the endodermal-
neuroectodermal complexes of the pancreas, ap-
pendix, small and large intestines, and liver” (Per-
rone et al. 1985; Perrone 1986). In this view GPs
could be regarded as hyperplasias or hamartomas/
choristomas, similar to the argentaffin neuromas
of the appendix. These latter lesions, described by
Masson (1930), are regarded as precursors of ap-
pendiceal carcinoids. If the two lesions are similar,
GPs may be a precursor of duodenal carcinoids
as well. In fact a synchronous association of GPs
and duodenal carcinoid has been recently reported
(Stephens et al. 1987).

Perrone’s hypothesis (1986) however is ques-
tioned by Scheithauer et al. (1986) who compare
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duodenal GPs with paragangliomas of the cauda
equina, as they show similar histological patterns
and are immunoreactive for serotonin and soma-
tostatin as well (Ironside et al. 1985; Sonneland
et al. 1986).

The cytoskeleton of GPs has been studied by
various authors, but the results are quite contradic-
tory. NF immunoreactivity is reported by Perrone
et al. (1985); Hamid et al. (1986); Dante et al.
(1987) and Grouls et al. (1987), whereas it is denied
by Scheithauer et al. (1986). Grouls et al. (1987)
find CK immunoreactivity, whereas Dante et al.
(1987) and Perrone et al. (1985) do not. GFAP
immunoreactivity is described by Anders et al.
(1987), but is denied by Perrone et al. (1985). Our
present case is devoid of CK, desmin and GFAP
reactivity and NF positivity is restricted to a lim-
ited number of ganglion cells. These conflicting
data may be due to fixation artifacts or to different
specificities of the various antibody/antisera em-
ployed.

We feel that there is a need for more studies
on this subject, with special regard to CK and NF
expression. In fact the frequently reported negativ-
ity for CK should prompt a more extensive study
regarding the nature of the so called “epithelial
cells™.

From the diagnostic point of view it is our
opinion that immunohistochemistry may be very
useful to confirm the histological diagnosis of GPs.
Hallmarks for the diagnosis should be S-100, neu-
rohormonal peptides, like somatostatin or pancre-
atic polypeptide, and general neuroendocrine
markers, like synaptophysin, NSE, Leu-7 or PGP
9,5. Moreover, absence of CK and CG expression
distinguishes GPs from nerve sheath tumours with
epithelial component which are positive for both
antigens as well as for somatostatin, pancreatic po-
lypeptide and other necuropeptides (Christensen
et al. 1988). From the immunohistochemical point
of view GPs are distinguishable from paraganglio-
mas, due to their different CG immunoreactivity
(Johnson et al. 1988).

In conclusion, from the analysis of the litera-
ture concerning GPs and of our personal case, it
is difficult to agree either with the hyperplastic -
choristomatous nature of GPs or with the neoplas-
tic theory. Perhaps, recent data on the occasional
malignant evolution of GPs (Buchler et al. 1985;
Korbi et al. 1987), may favour the hypothesis that
GP is a true neoplasm with a multiple element
composition like other neuroendocrine tumours
with a S-100 positive cell component. In fact S-100
positive cells have been detected in paragangliomas
and pheochromocytomas (El-Salhy etal. 1986;
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Schroder and Johannsen 1986) appendiceal and
bronchial carcinoids (Barbareschi et al. 1987; Bar-
bareschi et al. 1988; Wilander etal. 1985) and
ganglioneuroblastomas (Adam and Hochholzer
1981).
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