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ABSTRACT
Schwannomas are rare tumors originating from the Schwann cells, that form the neural sheath. These tumors 
occur most frequently in the head, neck, arms and limbs. Primary schwannomas of the colon and rectum are 
extremely rare. They are usually benign. Pre-operative biopsy examinations may be difficult and immunohis-
tochemistry is necessary for the correct diagnosis. In contrast to gastrointestinal stromal tumors, schwan-
nomas are negative for CD117 and positive for S100 protein and vimentin. In extremely rare cases, they can 
present with malignant degeneration if not surgically removed. Therefore, the gold standard treatment for 
schwannomas is surgical resection.
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INTRODUCTION

There are many synonyms for neurogenic tu-
mors of the gastrointestinal tract, such as schwan-
noma, neurinoma, neurogenic fibroma, neurofibro-
ma, neurilemoma and plexiform neurofibromatosis. 
Usually, this different names are used to relate them 
to the structure from which they originate. The cor-
rect name of gastrointestinal schwannoma is based 
on the fact that this tumors originate from Schwann 
cells in the neurons of the myenteric plexus (1,2,3).

Schwannomas were first described by Verocay 
in 1910. They represent a group of benign tumours 
derived from the Schwann cells which form the 
neural sheath. Commonly they occurs in the pe-
ripheral nerve of the limbs or body, spinal cord, and 
central nervous system Aside from cranial nerves I 
and II, which do not include Schwann cells, 
schwannomas can arise from any nerve sheath, the 
most common type of benign schwannoma being 
the acoustic neuroma (VIII cranial nerve) (4,5). 
The incidence is similar for males and females and 
even if they can develop at any age, the sixth and 
seventh decades of life are the most commonly in-
volved. There has been an increase in reports of 
mesenchymal tumors in recent years with the ad-
vent of newer immunohistochemical staining, but 
primary schwannomas located in the colon and rec-
tum are extremely rare (2-6% of all mesenchymal 

tumors of digestive tract) when they are not associ-
ated with inherited syndrome such as von Reck-
linghausen’s (or type 1) neurofibromatosis (NF-1), 
multiple endocrine neoplasia type 2B (MEN 2B) or 
Cowden syndrome. There are approximately 50 
published cases reported in the literature world-
wide (3,6,7,8).

Stomach and small intestine are the most com-
mon digestive sites for schwannomas (83 and 12%, 
respectively). In the large intestine, cecum is the 
most common location, followed by sigmoid colon, 
transverse colon, descending colon, and rectum 
(6,8,9). In contrast, in a review of the Japanese lit-
erature, including 46 cases, Inagawa et al. (10) re-
ported rectum (45.7%) to be the most frequent site 
of occurrence. They also calculated the incidence 
of schwannoma arising from the right colon, ex-
cluding the appendix, at 19.6% (9 cases among 
forty-six) of cases of colon and rectal schwanno-
mas.

DIAGNOSIS 

Schwannomas are mostly asymptomatic. De-
pending on tumor size and location, schwannomas 
of the colon may occasionally produce symptoms, 
such as constipation, bleeding, abdominal pain or 
discomfort and anal pain (11).
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Colonoscopy, abdominal ultrasound, abdominal 
CT and abdominal magnetic resonance imaging 
(MRI) are important in evaluating the contours of 
colorectal schwannomas, their relationship with the 
surrounding organs, tumor multiplicity and metas-
tasis. Levy et al. (12) described gastrointestinal 
schwannomas as homogeneously attenuated and 
well-defined mural masses on CT, noting that they 
were indistinguishable from gastrointestinal stro-
mal tumors. 

Colonic schwannomas have intense avidity for 
flourodeoxy D-glucose (FDG) similar to malignant 
gastrointestinal stromal tumors hence are indistin-
guishable on Positron emission tomography (13). 
In accessible sites endosonographic features of ir-
regular extraluminal margins, cystic spaces, and 
lymph node with malignant features may help dif-
ferentiate benign tumors from the malignant ones. 
Even if endoscopic ultrasonography (EUS) sur-
passed other imaging techniques for diagnosis pur-
poses, it can not differentiate a schwannoma from 
other gastrointestinal stromal tumors. EUS-guided 
fine needle aspiration or biopsy of submucosal tu-
mors has been attempted to increase the diagnosis 
accuracy (14). A review by Tedeschi et al. (15) not-
ed that the biopsy specimens for the diagnosis of 
schwannomas are limited due to the submucosal 
growth of the tumour. 

Since schwannomas are tumors growing from 
the neural sheath, in the digestive tract they arise 
from the autonomous nervous system; more fre-
quently from Auerbach’s plexus and less frequently 
from Meissner’s plexus. Neoplasms originating 
from Auerbach’s plexus protrude into the intestinal 
lumen and are characterized by a non-pedunculated 
oval-shaped mass, whereas those arising from 
Meissner’s plexus are often pedunculated polyps 
(11,16). 

Schwannomas tend to share the gross morpho-
logic features with other submucosal tumors and 
may be hard, solid, ulcerated, or calcified in rare 
cases (17). Histologically, schwannomas are char-
acterized by Verocay corpuscles, a lymphoid cuff 
and a spiral-like form consisting of densely arrayed 
spindle-shaped cells, palisade arrangements and 
loose reticular networks of cells. Two histological 
growth patterns have been described: Antoni A 
(dense growth of fusiform cells compactly arranged 
in palisades to form Verocay bodies) and Antoni B 
(the fusiform cells are more loosely distributed 
with rounded or elongated nuclei, with a great 
quantity of myxoid stroma and xanthomatous his-
tiocytes). Schwann cells covering a basal mem-
brane are not generally identified (8,18).

Although certain studies consider schwannomas 
to be a subtype of gastrointestinal stromal tumor 
(GIST) belonging to the gastrointestinal autonomic 
nerve tumors (GANT), there are significant histo-
pathological and immunohistochemical differences 
(4,11). In contrast to GISTs, schwannomas are con-
sistently negative for CD117 (KIT), usually nega-
tive for CD34, CKs, smooth muscle actin and des-
min, but strongly positive for S100 protein and 
vimentin (6,7,16). Lymphoid cuff, diffuse lym-
phoid infiltration, focal nuclear atypia, a microtra-
becular pattern and an impression of cellular het-
erogeneity are not features of GISTs. Smooth 
muscle tumors typically have desmin and smooth 
muscle actin reactivity, whereas gastrointestinal 
stromal tumor shows immunopositivity to CD34 
and CD117 but not to S-100 protein (8). A combi-
natorial assay of S-100, CD34 and CD117 proteins, 
therefore, is definitive in differentiating schwan-
noma from GISTs.

Inagawa et al. (10) demonstrated that the rate of 
accurate preoperative diagnosis for benign schwan-
nomas was only 15.2% (seven of forty-six cases) 
and that the most common preoperative diagnosis 
was submucosal tumor (39.1%). The reasons for 
inaccurate preoperative diagnosis can include a 
limited knowledge of such tumors and insufficient 
volume of biopsy specimen for pathologic confir-
mation. In the absence of adequate preoperative di-
agnosis, the extent of excision should be deter-
mined by the characteristics of the tumor such as 
size, location, and consistency, as was suggested by 
Braumann et al (7).

Even if primary schwannomas are in their ma-
jority benign tumors, the possibility of malignant 
degeneration exists and is directly related to the tu-
mor dimensions. Radical excision with margins 
free of disease is the treatment of choice, since the 
response to chemotherapy and radiotherapy re-
mains uncertain. Despite aggressive surgical man-
agement, these tumors may appear with a high rate 
of local recurrence. In such cases, there are limited 
treatment options and the prognosis is poor (4,18).

Das Gupta and Brasfield (3) reported that in 2% 
of cases, distant metastasis may be observed. A cor-
rect histological diagnosis requires investigation of 
the Ki-67 proliferative index (MIB-1), as its posi-
tivity (≥5%) is correlated with greater tumor ag-
gressiveness. A mitotic activity rate of more than 
five mitoses per field at high magnification along 
with tumor size >5 cm are associated with a high 
risk of metastasis and recurrence. Benign lesions 
are characterized by a low rate of mitosis and the 
absence of atypical mitotic figures and nuclear hy-
perpigmentation (6,18).
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Hemorrhage, necrosis and ulceration are more 
frequently characteristics of malignant schwanno-
mas and are often used to macroscopically differ-
entiate malignancy from benignity. Even if many 
parameters have been studied in relation to tumor 
behavior, so far no single parameter alone allows 
sufficient prediction of the degree of malignity. 

Currently, the gold standard treatment for 
schwannomas is complete surgical resection. In the 
case of the malignant schwannoma, oncological re-
section is indicated. Some authors suggests that, 
even if the lymph nodes are not involved, radical 
surgery is the best treatment. Others considers that 
simple enucleation may be sufficient due to its be-
nign nature. Minimally invasive surgery using vid-
eolaparoscopic access may be indicated for tumors 
located in the colon and rectum. For tumors in the 
distal rectum, transanal endoscopic resection can 
be a feasible therapeutic option (18-21). Even if ra-
diotherapy has been shown to decrease tumor 
growth and regression in neurogenic schwannoma, 
the response to chemotherapy and radiotherapy re-
mains uncertain in gastrointestinal schwannomas. 
As for the survival, the cases of malignant schwan-
noma that have been reported in the literature have 

a poor prognosis accompanied by a rapid clinical 
course and a poor response to chemotherapy, with 
an average life span of two years.

CONCLUSIONS

Schwannoma represents a pathological entity 
that can mimic colonic adenocarcinoma and may 
cause diagnostic and treatment dilemmas. The best 
therapeutic option is complete surgical removal 
with margins free from tumor involvement. Be-
cause the risk of malignant transformation is small, 
broad lymph node resections are not recommended. 
The surgical approach depends on the size and lo-
cation of the tumor and on its histopathologic pat-
tern. The use of radiotherapy or adjuvant chemo-
therapy has conflicting results and is not 
recommended for routine use. There is insufficient 
evidence to determine the total period of follow-up 
and whether endoscopic surveillance improves the 
patient outcome.

Although rare, schwannomas must be included 
in the differential diagnosis from other intestinal 
mesenchymal neoplasms, such as smooth muscle 
tumors, neurofibromas, and GISTs.
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