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Isolated primary schwannoma arising on the colon: 
report of two cases and review of the literature 
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Primary schwannoma of the large intestine is an extremely rare neoplasm. Here, we report two cases of colonic schwannoma 
confirmed pathologically after laparoscopic resection. A 52-year-old female and a 59-year-old female were referred by their 
general practitioners to our coloproctologic clinic for further evaluation and management of colonic submucosal masses. 
Colonoscopies performed in our institution revealed round submucosal tumors with a smooth and intact mucosa in the 
mid-ascending and descending colon, respectively. Computed tomography (CT) scans showed an enhancing soft tissue mass 
measuring 2 × 2 cm in the right colon and well-defined soft tissue nodule measuring 1.5 × 1.7 cm  in the proximal descending 
colon, respectively. We performed laparoscopic right hemicolectomy and segmental left colectomy under the preoperative 
impression of gastrointestinal stromal tumors. Two cases were both diagnosed to be benign schwannoma of the colon after 
immunohistochemical stains (S-100 (＋), smooth muscle actin (−), CD117 (−), and CD34 (−)).
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INTRODUCTION

Schwannomas (cellular neurilemomas) are predom-
inantly benign tumors derived from the Schwann cells 
that form the neural sheath. The incidence of submucosal 
schwannoma has been estimated at 2 to 6 percent of all 
submucosal tumors of the intestine [1]. The largest pub-
lished series documents that the most frequent site of pri-
mary gastrointestinal schwannoma is the stomach [1]. 
Isolated schwannomas of the colon without associated 
neurofibromatosis are extremely rare [1,2]. Here, we pres-
ent two cases of laparoscopically resected schwannoma of 
the colon together with a review of the literature.

CASE REPORTS

Case 1
A 52-year-old woman came to our coloproctologic clinic 

for further evaluation and management of a right colonic 
mass. Routine colonoscopy for a health examination led to 
the discovery of a 1.3 cm-sized submucosal mass in the 
mid-ascending colon. At the follow-up colonoscopy five 
months later, the size of the mass was increased to 2 cm 
(Fig. 1A). The lesion was thought to represent a gastro-
intestinal stromal tumor (GIST) or lipoma. The patient’s 
previous medical history stated hypertension under med-
ical treatment. There was no family history of neurofibro-
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Fig. 1. Colonoscopic findings of 
both cases showing submucosal 
tumors measuring approximately 
2 cm (A) and 1.5 cm (B) in diameter.

Fig. 2. Computed tomography 
scans. (A, B) Images of the first case 
show a well-defined homogene-
ously enhancingsubmucosal mass 
in the posterior wall of the cecum 
(arrow). (C, D) A well-defined soft 
tissue nodule can be seen in the 
proximal descending colon (ar-
row).

matosis. 
Upon physical examination, neither the patient’s abdo-

men nor other systems showed any positive findings, nor 
did subcutaneous nodules. Laboratory findings were 
nonspecific. Contrast-enhanced computed tomography 

(CT) scan showed a well-defined homogeneously enhanc-
ing submucosal mass in the posterior wall of the cecum 
(Fig. 2A, B). The preoperative impression was a sub-
mucosal tumor such as a GIST.

We performed a laparoscopic right hemicolectomy. The 
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Fig. 3. Pathological examinations. (A) Ascending colon shows a well-circumscribed mass, measuring 1.8  × 1.6 cm. The mass is intramurally 
located and shows whitish fibrotic and firm cut surface without definitive hemorrhage or necrosis. The covering mucosa is intact. (B) The 
well-circumscribed intramural mass is surrounded by lymphocytic rim (H&E, ×10). (C) The mass is composed of whorled arranged spindle 
cells and the tumor cells are uniform and show few mitotic figures (H&E, ×100). (D) The tumor shows a diffuse cytoplasmicimmunoreactivity 
for S-100 protein (×10).

end-to-side ileocolic anastomosis was performed by using 
a biofragmentable anastomosis ring (Valtrac, United 
States Surgical Co., Norwalk, CT, USA), extracorporeally. 
Macroscopically, the ascending colon bore a well circum-
scribed mass measuring 1.8 × 1.6 cm. The proximal and 
distal margin were 5.7 cm and 15 cm, respectively. The 
mass was intramurally located, with a whitish fibrotic and 
firm cut surface, and the overlying mucosa was intact (Fig. 
3A). Histologically, the mass was composed of spindle 
cells. The tumor cells were uniform and showed few mi-
totic figures (Fig. 3B, C). Immunohistochemical assays 
demonstrated lack of reactivity to CD117 (KIT), CD34, and 

smooth muscle actin (SMA), with a diffusely positive cyto-
plasmic reactivity to S-100 protein (Fig. 3D), definitively 
confirming the tumor as a schwannoma. The transient 
ileus was developed at postoperative 7 days but com-
pletely resolved after conservative management. At 18 
months follow-up, the patient is doing well without any 
evidence of recurrence. 

Case 2
A 59-year-old woman referred to our clinic with a de-

scending colonic submucosal mass (about 1.5 cm in size) 
which had been detected on the screening colonoscopy for 
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a health examination (Fig. 1B). Her medical history and all 
findings on physical examination were unremarkable. 
Contrast-enhanced CT scan showed a well defined soft tis-
sue nodule measuring 1.5 × 1.7 cm in size in the proximal 
descending colon (Fig. 2C, D). 

We performed a laparoscopic segmental left colectomy 
under the diagnosis of a submucosal tumor such as a GIST. 
The end-to-end colocolic anastomosis was extracorpo-
really performed by using a biofragmentable anastomosis 
ring. Macroscopically, the mucosal surface of the mass is 
unremarkable. On section, the muscle layer shows a well 
demarcated oval mass, measuring 1.4 × 1.2 cm in dimen-
sion. The proximal and distal margin were 6.5 cm and 3 
cm, respectively. The mass showed yellowish gray gran-
ular cut surface. Immunohistochemical assays demon-
strated that the tumor cells were strongly positive for 
S-100 protein, whereas CD117, CD34, and SMA were con-
sistently negative. As a consequence of these pathological 
findings, the tumor was diagnosed to be a schwannoma. 
The postoperative course was uneventful. At 6 months af-
ter surgery, she was free of recurrence. 

DISCUSSION

Schwannoma is a rare neoplasm that originates from 
Schwann cells and which commonly occurs in the periph-
eral nerve of the limbs or body, spinal cord, and central 
nervous system. When it occurs in the gastrointestinal 
tract (GIT), the colon is the least likely site [2]. The stomach 
has been reported to be the most common site of GIT in-
volvement [1,3].

Although the exact incidence of colonic schwannoma is 
unknown, some studies have estimated the incidence 
indirectly. Schwannomas are vastly less common than 
GISTs, being outnumbered by approximately 50-100:1 [4]. 
Hou et al. [3] determined that benign schwannomas repre-
sented 2.9% of gastrointestinal mesenchymal tumors in 
their investigations. Another study similarly identified 
twenty (3.3%) colorectal schwannomas among 600 mesen-
chymal tumors of the colon and rectum [5]. Inagawa et al. 
[6] reviewed reports of benign schwannomas arising from 
the colon and rectum in a Japanese literature search and 

found rectum (45.7%) to be the most frequent site of 
occurrence. They also calculated the incidence of schwan-
noma arising from the right colon, excluding the appen-
dix, at 19.6% (9 cases among forty-six) of cases of colon and 
rectal schwannomas.

The extremely rare incidence of colonic schwannoma 
may be explained at least in part in light of the result of 
Hou et al. In their review of 25 cases of schwannoma, only 
twelve (48%) were primarily diagnosed as schwannomas; 
the other thirteen cases were originally diagnosed as leio-
myoma, cellular leiomyoma, leiomyosarcoma or neuro-
fibroma [3]. Studies in 1988 and 2001 by two different 
groups defined and fully documented the morphological 
and phenotypic characteristics of digestive schwannomas, 
which included a prominent lymphoid cuff with or with-
out germinal center formation [1,5]. Schwannomas of the 
GIT evaluated on a purely morphologic basis can be mis-
diagnosed as GISTs with neural differentiation [2,3]. 
Owing to advances in immunohistochemical staining, 
however, the number of reports of intestinal schwannoma 
has gradually increased, and its differential diagnosis 
from other spindle cell tumors such as leiomyoma can 
now be clearly made [3,6].

 The most important immunohistochemical markers for 
diagnosis of schwannoma are S-100 protein, CD117 (KIT) 
and CD34. Cells from neurofibromas are 30 to 40% im-
munoreactive with S-100 protein, in contrast to 100% im-
munoreactivity in schwannomas [4]. In addition, schwan-
nomas are consistently negative for CD117 and are usually 
negative for CD34, while in contrast GISTs exhibit high ex-
pression of CD117 and CD34 (70%) but are negative for 
S-100 protein [4,5]. A combinatorial assay of S-100, CD34 
and CD117 proteins, therefore, is definitive in differ-
entiating schwannoma from GISTs. Glial fibrillary acidic 
protein (GFAP) serves as another useful marker in im-
munohistochemical studies, allowing differentiation of 
schwannomas from gastrointestinal autonomic nerve tu-
mors (GANTs). Schwannomas of the GIT express GFAP 
(63.6%), whereas GANTs do not express GFAP [3].

We made the preoperative diagnoses of both cases as 
submucosal tumor such as GISTs. Inagawa et al. [6] dem-
onstrated that the rate of accurate preoperative diagnosis 
for benign schwannomas was only 15.2% (seven of for-
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ty-six cases) and that the most common preoperative diag-
nosis was in fact submucosal tumor (39.1%). The reasons 
for inaccurate preoperative diagnosis can include an in-
sufficient volume of biopsy specimen for pathologic con-
firmation and a limited knowledge of such tumors. Levy et 
al. [7] described schwannomas evaluated by CT as homo-
geneously attenuating, well-defined, mural masses. These 
CT findings were also observed in our case. Contrary to 
these CT findings of gastrointestinal schwannomas, most 
of GISTs show a much more heterogeneous appearance re-
sulted from the presence of hemorrhage, necrosis, and 
cystic change [7].

We did not have a preoperative diagnosis of schwanno-
ma and could not confirm as being benign tumor. So, we 
performed right hemicolectomy and segmental left colec-
tomy on oncologic basis, laparoscopically. Although sur-
gical resection with adequate margins is the treatment of 
choice, the question still persists as to whether or not radi-
cal resection according to oncologic principles should be 
performed for all GIT schwannomas. Controversy over 
the optimal extent of resection for these cases arises partly 
from the rarity of the disease itself and partly from con-
fusion between schwannomas and GANTs. Some authors 
have proposed that radical resection is necessary for the 
management of schwannoma, but they seem to have con-
sidered schwannomas as merely a subset of GANTs [8]. 
Although both schwannomas and GANTs originate from 
nerve tissue, however, their clinical courses are quite 
different. While GANTs are invariably accompanied by 
aggressive clinical behavior [9], digestive schwannomas 
generally pursue a benign course regardless of the highly 
variable extent of resection employed for their treatment, 
ranging from simple enucleation to radical operations 
[1,3,6]. Braumann et al. [10] suggested that in the absence 
of adequate preoperative diagnosis, the extent of excision 
should be determined by the characteristics of the tumor 
such as size, location, and consistency. Needless to say, 
radical excision according to oncologic principles is war-
ranted for an optimal outcome when the tumor shows a 
higher aggressiveness on pathologic result. However, the 
complete local excision with a sufficient surgical margin is 
generally considered to be a correct treatment of colonic 
schwannomas because the risk of malignant trans-

formation is extremely low [3,6].
In summary, because of the uncertainties inherent in 

traditional methods of diagnosis, we strongly recommend 
the use of immunohistochemmical assays in order to dif-
ferentiate schwannomas from other types of mesen-
chymal tumors such as GISTs and GANTs. Correct pre-
operative diagnosis, in addition of course to the operative 
findings or characteristics of the tumor itself, can be im-
portant in governing the extent of resection in digestive 
schwannoma.
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