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Here we present the first report of a gangliocytic paraganglioma arising in a tailgut cyst; it oc-
curred in a 56-year-old man. Tailgut cysts are uncommon congenital hamartomatous lesions
that arise in the retrorectal presacral space in infants or adults. Benign or malignant tumors
associated with tailgut cysts are rarely described; the most common tumors are adenocarci-
nomas and carcinoid tumors. A gangliocytic paraganglioma is a rare benign tumor that occurs
nearly exclusively in the second portion of the duodenum. Rare cases have been reported at
other locations, but a tailgut cyst has never been described. In our case, a resected 3.9 ×
3.3 × 3 cm mass was composed predominantly of a solid yellow white neuroendocrine tumor
within the area of a tailgut cyst. The neuroendocrine component of this tumor was different
from previously described carcinoid tumors with respect to the histologic findings of neural
differentiation as well as the intermixed typical gangliocytic features highlighted by immuno-
histochemical stains for S-100 protein and neurofilament. Although an intermixed area of the
tailgut cyst and gangliocytic paraganglioma were found in some areas, the pathogenesis of
this tumor remains to be elucidated.
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Tailgut cysts are uncommon congenital hamartomatous lesi-
ons that arise in the retrorectal presacral space in infants or adults.
As the term itself indicates, these tumors are considered to arise
from the remnants of the post-anal gut. Tumors associated with
these lesions are even rarer, most of them being adenocarcino-
mas and carcinoid tumors that are thought to arise in the epithe-
lial component of tailgut cysts. A gangliocytic paraganglioma
is a rare benign tumor, which occurs almost exclusively in the
second portion of the duodenum. Although rare cases have been
described at other sites including the appendix,1,2 lungs,3 naso-
pharynx,4 bronchus,5 mediastinum,6 and even ovarian cystic ter-
atoma,7 it has never been described in a tailgut cyst. Histologi-
cally, these tumors are characterized by the presence of three dif-
ferent cell types: neuroendocrine cells, Schwann cell-like spin-
dle cells, and scattered ganglion cells. However, the origin and
the etiology of these tumors have not yet been established. 

Here we report the first case of a gangliocytic paraganglioma
arising in a tailgut cyst. It occurred in a 56-year-old man. We
also review previous reports in the literature of tumors arising
in tailgut cysts.

CASE REPORT

A 56-year-old male patient presented with an intermittent
melena of several months duration. He had undergone surgery
for an anal fistula 20 years prior to his admission and an appen-
dectomy for acute appendicitis a few years prior to his admis-
sion. He had a past history of pulmonary tuberculosis and had
achieved complete remission after six months of anti-tubercu-
losis medication. Endoscopic findings showed a round protrud-
ing bulging mass of the submucosal type just above the anus
with normal-appearing overlying mucosa (Fig. 1A). On abdom-
inal computed tomography and magnetic resonance imaging,
the tumor was shown to be a relatively well-demarcated round
mass located in the retrorectal and presacral space without a
connection into the rectal mucosa and muscle layer (Fig. 1B).
The results of laboratory tests were within normal limits for all
tumor markers (carcinoembryonic antigen [CEA], CA19-9, CA-
72-4, squamous cell carcinoma antigen). The tumor was resect-
ed carefully through a transcoccygeal approach.

Grossly, the tumor measured 3.9 × 3.3 × 3 cm and showed
a partly smooth and a partly irregular outer surface (Fig. 1C).
The irregular part showed small ruptured cystic lesions. On the
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cut section, the tumor revealed a predominantly yellow white
solid and slightly myxoid appearance intermixed with small
cysts scattered mainly in the periphery of the tumor (Fig. 1D).
There were no specific structures suggesting a teratoma, such
as hair, cartilage, or bone tissue. No obvious necrosis or hemor-
rhage was identified. Microscopically, the tumor was composed
of a mostly solid area and a focal cystic area (Fig. 2A). The mul-
tilocular cysts were lined by various kinds of epithelia, such as
squamous, intestinal, and transitional epithelia (Fig. 2B). Many
scattered irregular and discontinuous thick bundles of smooth
muscle were observed around the cystic spaces. The tumor cells
of the solid area showed various kinds of organoid (neuroendo-
crine) growth patterns, such as trabeculae or cell nests (Fig. 2C).
Some areas revealed admixed features of neural and organoid
(neuroendocrine) differentiations (Fig. 2D), while other area

showed admixed features of neural and gangliocytic differentia-
tions (Fig. 2D). No mitoses were identified. The tumor cells
showing organoid (neuroendocrine) differentiation were cuboidal
with a slightly granular eosinophilic cytoplasm and centrally
located uniform round nuclei with speckled chromatin and in-
conspicuous nucleoli. The tumor cells constituting the area of
neural differentiation were spindly and wavy with inconspicu-
ous sharply tapered cytoplasmic borders and with elongated
nuclei. The tumor cells intermingled with neural differentia-
tion showed typical gangliocytic features such as a large abun-
dant eosinophilic polygonal cytoplasm with eccentrically locat-
ed round nuclei with prominent nucleoli.

On immunohistochemical staining, the tumor cells showed
strong positivity for CAM 5.2 (1 : 50, Cell Marque, Hot Springs,
AR, USA) and other neuroendocrine markers such as neuron-

Fig. 1. Colonoscopy shows a round protruding submucosal tumor with a smooth unremarkable overlying mucosa just above the anal sphinc-
ter (A). A magnetic resonance imaging scan reveals a relatively well-demarcated multinodular mass in the presacral and retrorectal space
(arrows) (B). There is no connection between the mass and the rectal mucosa or the anal sphincter muscle. The external surface of the resect-
ed mass is partly smooth and partly irregular (C). The cut surface shows a predominantly yellow white, myxoid and solid appearance with
scattered cystic lesions mainly in the right lower part of the picture (arrows) (D).
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specific enolase (1 : 300, Dako, Glostrup, Denmark), CD56 (1 :
100, Zymed, San Francisco, CA, USA), synaptophysin (1 : 100,
Dako), chromogranin A (1 : 500, Dako); they showed negativi-
ty for cytokeratin (1 : 50, Zymed), vimentin (1 : 500, Dako),
smooth muscle actin (1 : 1,000, Neomarkers, Fremont, CA,
USA), and CEA (1 : 500, Dako). While immunohistochemical
staining for S-100 protein (1 : 200, Dako) revealed negativity
in tumor cells and positivity in sustentacular elements in the
area of neuroendocrine differentiation, it revealed weak and strong
positivity in the tumor and sustentacular cells in the area of neu-
ral differentiation (Fig. 3A, B). Immunohistochemical staining
for neurofilaments (1 : 50, Dako) revealed strong positivity in a
few scattered tumor cells showing gangliocytic differentiation
(Fig. 3D). On electron microscopy, several clusters of 80-400
nm spherical neurosecretory granules were seen in the cytoplasm.
On follow-up computed tomography (CT) scanning carried out

four months after the operation, there was no definite evidence
of tumor recurrence or metastasis.

DISCUSSION

Tailgut cysts, also known as retrorectal cystic hamartomas,
are congenital hamartomatous lesions present in the retrorectal
and presacral space. According to the largest series of Hjermstad
and Helwig8 which collected 53 cases of tailgut cysts at the
Armed Forces Institute of Pathology, the tumors occur in all
age groups, with ages ranging from 4 days to 73 years (average,
35 years), and are more commonly found in females (female :
male = 3.1 : 1). About half of the patients were symptomatic,
with the most common symptoms being pain of the perirectal
or low back area and symptoms of mass effects such as rectal

Fig. 2. Microscopically, the low power view reveals solid tumor cell infiltration (designated as S) and cystic part (designated as C) (A). The
cystic lesions are surrounded by disorganized smooth muscle bundles (B). These are lined by mucinous, columnar, and transitional epithelia
(C). The solid area of organoid (neuroendocrine) pattern shows solid sheets of cuboidal tumor cells arranged in typical trabeculae, rib-
bons, festoons, and cell nests with intervening thick smooth muscle bundles, which seem to be the components of a tailgut cyst (D). In
some area, the neuroendocrine tumor cells are admixed with tumor cells with neural differentiation (E). In another area, a few tumor cells
with abundant eosinophilic cytoplasm and large round nuclei, similar to ganglion cells, are admixed with tumor cells with neural differenti-
ation (F).

A

D

B

E

C

F

C S



fullness, constipation, painless rectal bleeding, and change in
the caliber of stool or urinary frequency. 

Histologically, tailgut cysts are predominantly multicystic

and can contain a variety of epithelia: squamous, transitional,
mucinous or ciliated columnar and cuboidal mucus secreting.
The surrounding cystic wall demonstrates various amounts of
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Fig. 3. Immunohistochemically, the tumor cells showing neuroendocrine differentiation are positive for chromogranin (A) and CAM 5.2
(B) and negative for S-100 protein (C). In the area of neuroendocrine differentiation, the cells surrounding tumor cells show positivity for
S-100 protein, resembling the sustentacular elements of a paraganglioma (C). In the area of neural differentiation, both tumor cells and
sustentacular elements are positive for S-100 protein (D). The tumor cells with abundant eosinophilic cytoplasm and large round nuclei
(E) demonstrate focal positivity for neurofilaments (F), verifying gangliocytic differentiation. 
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disorganized smooth muscle bundles without a neural plexus.
With this histologic evidence and its unique location, the ante-
rior sacrococcygeal or retrorectal cystic masses were thought to
arise from the tailgut if their lining consisted of an intestinal-
type epithelium and they lacked a definite muscular or serous
coat. In our case, the cystic part of the tumor was not clearly
identified on gross examination because the cysts had previous-
ly been ruptured and compressed by the coexisting solid part.
However, on microscopic examination, multiple cystic lesions
lined by various kinds of epithelia, and surrounded by a disor-
ganized smooth muscle bundle without a neural plexus were
clearly identified in the center and the periphery of the tumor.

The differential diagnoses for a retrorectal cystic mass include
teratoma, epidermal/dermoid cyst, rectal duplication cyst, mul-
lerian cyst, and anal gland cyst. A diagnosis of these masses can
be made on the basis of the anatomical location and the histo-
logical components of the cyst. In contrast to the tailgut cysts
showing various kinds of epithelia, teratomas and dermoid cysts
show mostly squamous epithelia with keratin or dermal appen-
dages. Rectal duplication cysts show mostly columnar epithelia
of the rectum, and mullerian cysts do not show transitional epi-
thelia. While tailgut cysts are characterized by disorganized and
dispersed smooth muscle bundles, epidermal/dermoid cysts do
not show any smooth muscle. Teratomas contain various kinds
of mesenchymal elements such as nervous, cartilaginous, and
bony structures. In rectal duplication cysts, the muscle layers
are well-developed with a nerve plexus between them instead
of the disorganized muscle bundles seen in our case. A lack of
connection between the anal mucosa and the sphincter muscle
and a deep location in the retrorectal space can rule out the pos-
sibility of an anal gland cyst.

Regarding the solid part of the tumor, there have been several
reports of tumors associated with tailgut cysts, with most tumors
being adenocarcinomas,9 and neuroendocrine tumors.10-13 Cases
of squamous cell carcinoma,14 sarcoma,15 and endometrioid ade-
nocarcinoma16 have also been documented. Most adenocarcino-
mas arising in the intestinal epithelium of the tailgut cyst are
considered incidental findings without any specific pathogenet-
ic mechanism other than that of usual rectal adenocarcinomas. 

Carcinoid tumors arising in tailgut cysts are thought to be
derived from enterochromaffin cells of remnant colonic epithe-
lium in tailgut cysts. Patients with carcinoid tumors, including
neuroendocrine carcinoma arising in tailgut cysts, were mainly
middle-aged women (6 women and 3 men), ranging in age from
18 to 69 years old.13 All cases had symptoms related to local
mass effects. No kind of carcinoid syndrome principally related

to an excess of serotonin was found, suggesting that these tumors
are mostly non-functional. All cases that were available for a
review of microscopic findings showed classical microscopic fea-
tures of carcinoid tumors such as trabecular, insular, ribbons
and festoons, cell nests, and acinar patterns. Gangliocytic dif-
ferentiation, as seen in our case, was not described in previous
cases. Immunohistochemically, they revealed positivity for cytok-
eratin, CAM 5.2, and one or more neuroendocrine markers such
as chromogranin, synaptophysin, or neuron specific enolase. 

On the other hand, gangliocytic paragangliomas (paragan-
glioneuromas) are another kind of rare tumor occurring almost
exclusively in the second portion of the duodenum, usually in
proximity to the ampulla of Vater. However, a few cases have
been reported at other locations, including the appendix,1,2 esoph-
agus,6 jejunum,17 pancreas,18 lung,3 nasopharynx,4 bronchus,5

mediastinum6 and even ovarian cystic teratoma.7 Histological-
ly, the microscopic findings of these tumors are apparent and
distinctive, with no exact counterpart elsewhere in the body.
Three cell components are present: 1) epithelial and endocrine
cells with a carcinoid-like appearance arranged in cell nests or
trabeculae; 2) intermingled ganglion cells, showing immunore-
activity for neuron-specific enolase, S-100 protein, and neuro-
filament; and 3) spindle-shaped Schwann cells and/or susten-
tacular cells immunoreactive for S-100 protein. Our case also
showed definite gangliocytic differentiations with immunore-
activity for neurofilaments as well as neuroendocrine and neu-
ral differentiations.

The histogenesis of gangliocytic paragangliomas is still a mat-
ter of debate. Some authors consider gangliocytic paraganglio-
mas to be true neoplasms of neuroendocrine origin.19 However,
others believe that these tumors are hamartomatous lesions de-
veloping in misplaced embryonic pancreatic tissue, which is
described as ‘sympathetico-insular complexes,’ because most of
these tumors are located in the proximity of pancreatic tissue
and occasionally express pancreatic enzymes.2,20,21 Although the
first theory seems to be consistent with the origin of our case,
the pathogenetic mechanism remains unclear.

As for the prognosis of our case, a differential diagnosis of the
solid portion of this tumor is very important. If the tumor is
considered a carcinoid tumor, it is classified into a category of
well-differentiated neuroendocrine carcinomas (malignant car-
cinoid tumor) according to the 2000 World Health Organiza-
tion classification of gastrointestinal neuroendocrine tumors.22

This means that the tumor can develop into metastases or recur
even if the tumor was totally resected, and the follow-up CT of
this patient revealed unremarkable findings. However, if the
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tumor is considered a gangliocytic paraganglioma, it may have
a benign clinical course, although in a few cases metastases to
regional lymph nodes have been described.20 The fact that the
normal rectal mucosa contains neuroendocrine cells that could
be the origin of carcinoid tumors might be used to support the
theory that a gangliocytic paraganglioma is a neoplasm of neu-
roendocrine origin like a carcinoid tumor, but such a theory does
not explain the presence of the three distinctive different cell
types in the tumor. After an extensive review of the literature
about carcinoid tumors with neural or gangliocytic differentia-
tion, we found an interesting original description of a ‘neuro-
carcinoïde’ in the appendix written by Masson1 in 1956, which
described similar histological features to those of a gangliocytic
paraganglioma. Since, there was definite gangliocytic differen-
tiation with immunoreactivity for neurofilament, we think the
diagnosis of a gangliocytic paraganglioma might be more suit-
able for this case.

In summary, we report a very interesting case of a ganglio-
cytic paraganglioma arising in a tailgut cyst in a 56-year-old
man. The differential diagnosis of the tumor was essential for
predicting the patient’s prognosis. A study of tumors associated
with tailgut cysts is warranted to clarify the pathogenesis of these
tumors. 
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