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Hamartomatous Polyps of the Colon
Ganglioneuromatous, Stromal, and Lipomatous

Owen T. M. Chan, MD, PhD; Parviz Haghighi, MD

● Intestinal ganglioneuromas comprise benign, hamar-
tomatous polyps characterized by an overgrowth of nerve
ganglion cells, nerve fibers, and supporting cells in the gas-
trointestinal tract. This polyposis has been divided into 3
subgroups, each with a different degree of ganglioneuroma
formation: polypoid ganglioneuroma, ganglioneuromatous
polyposis, and diffuse ganglioneuromatosis. The gangli-
oneuromatous polyposis subgroup is not known to coexist
with systemic disorders that often have an associated in-
testinal polyposis, such as multiple endocrine neoplasia
type IIb, neurofibromatosis type I, and Cowden syndrome.
We report a case of ganglioneuromatous polyposis plus cu-
taneous lipomatosis in a 41-year-old man with no estab-
lished systemic disease. However, he possessed unique an-
atomic findings in addition to his ganglioneuromatosis,
suggesting that the ganglioneuromatosis-lipomatosis in our
patient may represent an unrecognized syndrome. This
case report and brief review of the literature provide an
overview of intestinal ganglioneuromatosis in relation to
the hereditary polyposis syndromes and describe the indi-
vidual ganglioneuromatosis subgroups.

(Arch Pathol Lab Med. 2006;130:1561–1566)

The hereditary polyposis syndromes of the gastrointes-
tinal tract are classified as adenomatous or hamar-

tomatous.1 The adenomatous polyposes include familial
adenomatous polyposis (FAP), Gardner syndrome, and
Turcot syndrome. These polyposes are benign epithelial
neoplasms that have an increased risk of malignant trans-
formation or have a malignant eventuality.2

The hamartomatous polyposes are benign malforma-
tions of tissue elements indigenous to the gastrointestinal
tract.1 They include intestinal ganglioneuromatosis, juve-
nile polyposis syndrome, Peutz-Jeghers syndrome, Cow-
den syndrome, and Ruvalcaba-Myhre-Smith syndrome.
Depending on the syndrome, the hamartomatous polyp-
oses have intestinal and extraintestinal neoplastic poten-
tial.3 For example, individuals with juvenile polyposis syn-
drome and Peutz-Jeghers syndrome have established, in-
creased risks for intestinal cancer.4,5
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As part of the hamartomatous polyposes, intestinal
ganglioneuromatosis is a benign proliferation of nerve
ganglion cells, nerve fibers, and supporting cells of the
enteric nervous system.1 Common symptoms include con-
stipation, diarrhea, or bleeding. In the gastrointestinal
tract, these overgrowths can project into the lumen as pol-
yps, thicken the mucosa, or extend from the serosal sur-
face. The Table categorizes the hereditary polyposis syn-
dromes and highlights the subgroups of intestinal gangli-
oneuromatosis.

REPORT OF A CASE

A 41-year-old Caucasian man with no personal history of ma-
lignancy underwent a colonoscopy because of a family history of
colon cancer. The patient reported having 1 to 2 bowel move-
ments per day with intermittent blood in his stool, but he denied
abdominal pain, diarrhea, or weight loss. He and his family had
no known history of FAP, multiple endocrine neoplasia type IIb
(MEN IIb), neurofibromatosis type I (NF1, also known as von
Recklinghausen syndrome), or Cowden syndrome. The colonos-
copy revealed greater than 100 sessile polyps ranging grossly in
size from 1 to 2 mm throughout the entire colon. FAP or atten-
uated FAP was suspected clinically. Subsequent pathologic ex-
amination of the colonoscopic biopsy specimens revealed tubular
adenomas in 1 of 5 fragments from the hepatic flexure and 1 of
5 fragments from the descending colon. The remaining 43 colon-
oscopic biopsy fragments from the hepatic flexure to the sigmoid
colon were diagnosed as chronic inflammation, fibrosis, and focal
acute inflammation.

As a result of the colonoscopy and suspected adenomatous
polyposis, the patient also underwent an esophagogastroduoden-
oscopy. In the esophagus, white nummular lesions were noted,
but no biopsy specimens were obtained. In the stomach, 3 pe-
dunculated and sessile polyps were identified and biopsied. Path-
ologic examination of the gastric antrum biopsy specimen fa-
vored reactive inflamed mucosa. Biopsy specimens from the gas-
tric cardia and duodenum revealed no specific histopathology.

Physical examination revealed an obese man (body mass index
of 40). No pigmented skin lesions were identified. Of note, there
were multiple, soft, mobile, rubbery masses located in the skin
over the abdomen, right elbow, right forearm, anterior lower right
leg, and left ankle. Surgical excision and subsequent pathologic
examination of the right forearm mass yielded a histologic di-
agnosis of a lipoma with a benign lymph node. A computed
tomography scan of the abdomen did not reveal any intestinal
masses; only a possible adrenal myelolipoma was visualized.

The patient was referred to genetic counseling for a suspected
familial polyposis. Without genetic testing results, the patient
elected to undergo a total abdominal colectomy with ileoproc-
tostomy.
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Hereditary Polyposis Syndromes

Hamartomatous Adenomatous

● Intestinal ganglioneuromas
● Polypoid ganglioneu-

roma
● Ganglioneuromatous

polyposis
● Diffuse ganglioneuro-

matosis
● Cowden syndrome
● Juvenile polyposis syndrome
● Peutz-Jeghers syndrome
● Ruvalcaba-Myhre-Smith

syndrome

● Familial adenomatous
polyposis

● Gardner syndrome
● Turcot syndrome

Figure 1. Ganglioneuromatous polyposis. Gross view of the mucosal
surface of the colon demonstrating diffuse polypoid lesions projecting
into the lumen. Black arrows highlight some of the polyps. This pho-
tograph depicts the colectomy specimen from the patient in this case
report.

PATHOLOGIC FINDINGS

Gross

Gross examination of the colectomy specimen revealed
a 148-cm segment of intestine containing 2 cm of small
intestine, an ileocecal valve with appendix, and remaining
large intestine. On the mucosal surface throughout the
large intestine, there were 121 rounded polyps ranging
from 0.3 to 0.8 cm in diameter (Figure 1). No ulcerations
or other lesions were observed. The polyps were confined
to the lumen of the colon, and the serosal surface was
unaffected.

Microscopic

Histologic examination of the polyps revealed a ham-
artomatous collection of nerve ganglion and stromal cells
in the lamina propria that ensheathed the overlying
glands and formed a nodular configuration (Figure 2, A
and B). The glands were elongated, but they did not pos-
sess crowded cells with hyperchromatic nuclei typically
seen in conventional tubular adenomas. Immunohisto-
chemistry demonstrated that the ganglion cells in the lam-
ina propria were reactive to S100 (Figure 2, C). Addition-
ally, other polyps had an expansion of adipose tissue
along or were admixed with stromal elements in the mu-
cosa or submucosa (Figure 2, D).

This case was also reviewed by the Division of Gastro-
intestinal Pathology at the Armed Forces Institute of Pa-
thology (Washington, DC). No dysplasia or adenomas
were identified. The final diagnosis was ‘‘Colon: Hamar-
tomatous polyps; ganglioneuromatous, stromal, and lipo-
matous.’’

COMMENT

Shekitka and Sobin6 categorized ganglioneuromas
(GNs) of the intestinal tract into 3 groups: polypoid GNs,
ganglioneuromatous polyposis, and diffuse ganglioneu-
romatosis. Polypoid GNs are small, sessile, or peduncu-
lated polyps with a histologic resemblance to hyperplastic
polyps, juvenile polyps, or adenomas. In the intestinal
tract, these lesions are solitary or few in number. Here,
nerve ganglion cells are found in nests in the mucosa and
submucosa, usually without significant disarray in the ar-
chitecture of the surrounding tissues (Figure 3).

In ganglioneuromatous polyposis, there are typically
greater than 20 sessile or pedunculated mucosal and/or
submucosal lesions.6 There is greater variability in gangli-
onic, neural, and supportive cell content and demarcation
when compared to polypoid GNs (Figures 1 and 2). How-

ever, the polyps also may be microscopically indistin-
guishable from polypoid GNs.

Finally, diffuse ganglioneuromatosis is a disseminated,
nodular, intramural or transmural proliferation of neural
elements that involves the enteric plexuses.6 These lesions
are large (1–17 cm), are poorly demarcated, and can dis-
tort the surrounding tissue architecture (Figure 4, A
through C). The histology ranges from a hyperplastic ex-
pansion of the myenteric plexus to a transmural gangli-
oneuromatous proliferation. Diffuse ganglioneuromatosis
may exist as an isolated finding, or it is often observed as
a component of MEN IIb7 or NF1.8

In the present case report, the patient’s intestinal gan-
glioneuromatosis was confined to the mucosa and most
resembled the ganglioneuromatous polyposis subtype.
The size and number of polyps in our patient correspond
to the description given by Shekitka and Sobin.6 Interest-
ingly, our patient also had multiple cutaneous lipomas, a
clinical finding that has been identified previously in pa-
tients with ganglioneuromatous polyposis.6

Associated Anatomic Findings

Although the diffuse ganglioneuromatosis subgroup
may be linked with syndromes such as MEN IIb or NF1,
there are no known associations between the ganglioneu-
romatous polyposis subgroup and an established systemic
disorder.6,9,10 However, there are occasional, coexistent an-
atomic findings in patients with ganglioneuromatous pol-
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Figure 2. Ganglioneuromatous polyposis. A, Low-power microscopic view of nerve ganglion and stromal cells in the lamina propria interspersed
between the normal glands. Black arrows identify some of the ganglion cells (hematoxylin-eosin, original magnification �100). B, High-power
microscopic view of the ganglion cells in the lamina propria. The black arrow highlights a ganglion cell (hematoxylin-eosin, original magnification
�400). C, The ganglion and surrounding cells demonstrate immunoreactivity to S100 (original magnification �100). These cells envelop the
overlying glands. D, Lipomatous polyp with mucosal and submucosal expansion of adipose tissue (hematoxylin-eosin, original magnification �20).
These microscopic views originate from the colon of the patient in this case report.

yposis. As briefly mentioned earlier, Shekitka and Sobin6

observed multiple cutaneous lipomas and/or skin tags on
the extremities or face in a subset of their patients with
ganglioneuromatous polyposis. The patient in this case re-
port also shared these cutaneous manifestations on his
arms, abdomen, and legs.

Adenomas may be an associated anatomic finding with
intestinal ganglioneuromatosis. Michalak et al10 reported
few coexisting adenomatous polyps in their patients. Ad-
ditionally, Rafiq et al11 and Weidner et al12 described ad-
enomatous and juvenile polyps in individuals with intes-
tinal ganglioneuromatosis. Our patient had 2 tubular ad-
enoma fragments from initial precolectomy biopsies, but
no more adenomatous tissue was identified after exam-
ining 121 polyps from the colectomy specimen. Addition-
ally, no juvenile polyps were present. Therefore, tubular
adenomas may be observed in the setting of ganglioneu-
romatous polyposis; however, the adenomas do not ap-
pear to be the predominant feature.

Genetics and Pathophysiology

Although no exact mechanism has been elucidated, a
soluble nerve growth factor in patients with intestinal gan-
glioneuromatosis has been hypothesized to contribute to
GN development. DeSchryver-Kecskemeti et al13 suggest-
ed the existence of such a factor in an individual with
MEN IIb and coexistent intestinal ganglioneuromatosis.
Using an in vitro bioassay, they identified a component
from their patient’s serum that promoted neurite growth
of chick embryo sensory ganglia. This hypothesis of a
nerve growth factor dependence in ganglioneuromatosis
also has been supported by other investigators.14

The genetic components to various gastrointestinal pol-
yposis syndromes have been identified. The susceptibility
genes for several polyposes are as follows: FAP with the
adenomatous polyposis coli (APC) gene,15 juvenile polyp-
osis syndrome with the SMAD4 gene,16 Peutz-Jeghers syn-
drome with the LKB1 gene,17 Cowden syndrome and Ru-
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Figure 3. Polypoid ganglioneuroma. Microscopic view of nerve gan-
glion and spindle cells in the stroma next to normal glands (hematox-
ylin-eosin, original magnification �200). The black arrow highlights a
ganglion cell adjacent to the intestinal lumen. In this patient (not from
this case report), this colonic lesion measured 6 mm and was solitary.

Figure 4. Diffuse ganglioneuromatosis. A and B, Diffuse, poorly de-
marcated proliferation of nerve ganglion cells in the lamina propria
and the muscularis mucosa (hematoxylin-eosin, original magnifications
�40 [A] and �100[B]). C, A higher-power microscopic view highlights
scattered, irregular groups of ganglion cells (hematoxylin-eosin, origi-
nal magnification �200). The biopsy specimens in this figure did not
originate from the patient in this case report, who instead had gangli-
oneuromatous polyposis.

valcaba-Myhre-Smith syndrome with the PTEN gene,18

MEN with the RET gene,19 and NF1 with the NF1 gene.20

Although susceptibility genes have been characterized for
many gastrointestinal polyposes, unfortunately, no indi-
vidual gene or genes have been specifically linked to in-
testinal ganglioneuromatosis.

It is possible that the development of ganglioneuroma-
tosis may be due to defective tumor suppressor gene sig-
naling. MEN IIb, NF1, and Cowden syndrome all have
tumor suppressor gene abnormalities (RET, NF1, PTEN,
respectively). Additionally, these tumor suppressor genes
all have overlapping signaling via the Akt and mTOR sig-
nal transduction pathways.18,21,22 Thus, GN formation in
MEN IIb, NF1, and Cowden syndrome may result from
inappropriate signaling along the Akt-mTOR pathway.
One could speculate that a genetic aberration for intestinal
ganglioneuromatosis might also be identified in Akt-
mTOR signal transduction.

Despite the available genetic screening for polyposis
syndromes,23–25 the referral for genetic counseling was not
utilized by our patient in the present report. Thus, the
genotype of the patient is unknown. Nevertheless, the his-
tologic analysis of the polyps from our patient supports a
predominantly hamartomatous, not adenomatous, polyp-
osis. Therefore, an adenomatous polyposis syndrome is
unlikely in our patient.

Intestinal Ganglioneuromatosis and Colon Cancer
There is a known association between colon cancer and

the adenomatous polyposis syndromes.2 However, for the
hamartomatous polyposis syndromes, only Peutz-Jeghers
syndrome4 and juvenile polyposis syndrome5 have estab-
lished, increased risks for intestinal malignancy. Despite
the recognized connections between colon cancer and the
hamartomatous polyposes of Peutz-Jeghers syndrome and
juvenile polyposis syndrome, the link between intestinal
ganglioneuromatosis and malignancy is not well estab-
lished. Although investigators have described the coexis-
tence of intestinal ganglioneuromatosis and colorectal ad-
enocarcinoma,26,27 the evidence is limited to case reports.
Additionally, other reports indicate that no such connec-
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tion between colorectal cancer and intestinal ganglioneu-
romatosis exists.1,28,29 Finally, in the study by Shekitka and
Sobin,6 none of their patients with intestinal ganglioneu-
romatosis (follow-up period of 3.3–24 years) developed co-
lon cancer. The long-term follow-up of more patients with
intestinal ganglioneuromatosis would shed light on this
controversy.

A Syndrome for Ganglioneuromatous Polyposis?

The prevailing understanding of intestinal ganglioneu-
romatosis is that only the diffuse ganglioneuromatosis
subgroup is associated with systemic disorders, such as
MEN IIb,7,13,30–32 NF1,8,33–35 Cowden syndrome,36,37 and Ru-
valcaba-Myhre-Smith syndrome.38–40 The clinical features
corresponding to these syndromes were absent in our pa-
tient. For example, our patient did not have a marfanoid
habitus and mucosal neuromas on the lips and tongue
(associated with MEN IIb),41–43 café au lait spots and cu-
taneous neurofibromata (associated with NF1),8,44 trichi-
lemmomas (associated with Cowden syndrome),45,46 or
macrocephaly and tongue hamartomas (associated with
Ruvalcaba-Myhre-Smith syndrome).38–40

Nevertheless, the ganglioneuromatous polyposis sub-
group is associated with various extraintestinal phenom-
ena (ie, lipoma and acrochordon formation), and these an-
atomic findings in aggregate may represent an unde-
scribed syndrome. For example, Hegstrom and Kircher47

detailed an autopsy case with diffuse alimentary tract
ganglioneuromatosis-lipomatosis. In addition to intestinal
ganglioneuromatosis, this case had findings of cutaneous
lipomas, adrenal myelolipomas, pancreatic telangiectasias,
and a multinodular goiter. Interestingly, our patient with
ganglioneuromatous polyposis also had cutaneous lipo-
mas and a possible adrenal myelolipoma, which was de-
tected by computed tomography. At the present, it is un-
known if our patient shares the findings of pancreatic tel-
angiectasias and a multinodular goiter. Finally, neither the
autopsy case nor our patient had any typical features of
MEN IIb or NF1 to suggest that the ganglioneuromatosis-
lipomatosis was a result of these established syndromes.
With the similar anatomic findings between our patient
and the autopsy case, it is provocative to hypothesize, as
originally discussed by Hegstrom and Kircher,47 that this
collection of aforementioned anatomic features may com-
prise a variant of MEN or an unrecognized syndrome.

Understanding intestinal ganglioneuromatosis is still a
work in progress that requires more analysis. Identifying
the genetic components and elucidating the mechanism of
GN formation remain an area for further investigation. Al-
though there appears to be no convincing link with cancer,
the malignant potential of intestinal ganglioneuromatosis
needs to be characterized by following the natural course
of more patients. The limiting factor here lies in the rare
nature of this phenomenon and the limited ability to study
large numbers of such individuals. We urge greater re-
porting of this polyposis and associated anatomic findings
to enhance our understanding of this uncommon disorder.

We thank Leslie Sobin, MD, for his consultation and thoughtful
recommendations.
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