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Purpose. Colorectal sarcomas are rare and their treatment remains contro-
versial. This study describes the clinical features of colorectal sarcoma.
Methods. Data were obtained from a retrospective database of all colo-
rectal malignancies at Taipei Veterans General Hospital. From 1998-
2008, 873 sarcoma cases and 5594 colorectal malignant tumors were di-
agnosed. Eleven patients with colorectal sarcoma were identified.
Results. The 11 patients (five males, six females, mean age of 61.7 years)
presented primary tumors in the rectum (n = 7) and colon (n =4). Surgical
intervention in 10 patients (one patient was initially diagnosed with lung
metastasis and did not undergo surgical intervention) was uneventful. The
mean tumor size was 9.6 cm (range, 4-30 cm). Histological findings were
leiomyosarcoma in seven cases and sarcomatoid carcinoma, liposarcoma,
synovial sarcoma and embryonal rhabdomyosarcoma each in one case.
Five of the seven leiomyosarcoma patients (71.4%) developed recur-
rences during the follow-up period. Recurrence sites included local re-
currence (n = 2) and liver metastasis (n = 3). The overall and disease-free
survival periods of the leiomyosarcoma patients were 52.8 months and
44.7 months, respectively.

Conclusions. In our experience, sarcoma is a rare tumor in colorectal neo-
plasm and leiomyosarcoma is the most common histological type. Despite
radical surgical intervention and no lymph node metastasis at time of
treatment, leiomyosarcoma has a high recurrence rate. The absences of a
reliable tumor marker and useful adjuvant chemotherapy make close im-
age follow-up mandatory in the disease management.

[J Soc Colon Rectal Surgeon (Taiwan) 2010,;21:161-168]

Colorectal sarcoma (CRS) is a rare entity, ac-
counting for 0.1% of colorectal cancer.' Surgery
is the preferred mode of therapy, and neither radiation
therapy nor chemotherapy has any proven efficacy as
an adjuvant therapy.” Because of the rarity of these
lesions and the availability in the literature of only a
few large studies with long-term follow-up data, the
prognostic factors related to tumor progression and
survival of patients are not well-known, and the types

of surgical approaches used also remain controversial.
In this retrospective study, colorectal sarcomas treated
at our hospital were reviewed to evaluate our experi-
ence with these rare tumors.

Patients and Methods

There were 5,594 patients newly diagnosed with
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colorectal cancer at Taipei Veterans General Hospital
between January 1998 and December 2008. During
the same period, there were 873 sarcomas recorded in
the database of pathology department and 23 gastroin-
testinal sarcomas were identified. Eleven of these gas-
trointestinal sarcomas were finally diagnosed as colo-
rectal sarcoma (Fig. 1). One gastrointestinal histo-
pathologist (Dr. Liang) without prior knowledge of
the clinical outcomes retrospectively re-examined all
histological slides of the tumors. All of the colorectal
sarcomas must appear to have arisen from the mus-
cularis propria layer of the colon or rectum. By means
of immunohistochemical staining, all of the colorectal
sarcomas were been confirmed with their mesen-
chymal origin. Gastrointestinal stromal tumors (GISTs)
with positive expression of CD117 or CD 34 were
excluded from this study. Tumor differentiation of
leiomyosarcoma was especially sub-grouped on a
two-grade scale (high-grade and low-grade) based on
the number of mitoses of tumor cells. High-grade
leiomyosarcoma was reported as the number of mi-
totic cells above 10 in high-power fields of the histo-
logy slides; when < 10, low-grade leiomyosarcoma
was reported. Clinical data were recorded prospec-
tively and stored in computer files. The database in-
cluded name, sex, age, family history, and major me-
dical problems; and location, size, gross appearance,
stage, differentiation, and other important pathologic
prognostic features of the tumor. In these 11 patients,
the presurgical events consisted of a physical exami-
nation, complete blood count (CBC), chemical pro-
file, chest radiography, and a computed tomography
(CT) scan. Post-operatively, all patients were fol-

Sarcoma
(n=873)

Colorectal neoplasm
(n=5594)

Colorectal
sarcoma
m=11)

Fig. 1. Colorectal neoplasm and sarcoma in Taipei Veter-
ans General Hospital.

lowed-up at 3 month intervals for the first 2 years, 6
month intervals from years 3-5, and annually there-
after. All data were recorded using a standard data
form and analyzed using SPSS 15.0 (SPSS, Chicago,
IL). For comparison of categorical data, the Chi-
square test was applied. P values < 0.05 was con-
sidered to indicate statistical significance.

Results
Patients and clinical data

The anatomical sites of gastrointestinal sarcomas
are listed in Table 1. Sites of gastrointestinal sarcomas
were the stomach (n =4), small intestine (n = 8), colon
(n =4), rectum (n = 3) and anal canal (n = 4). Co-
lorectal sarcoma comprised about 0.2% (11/5594) of
all colorectal malignancies. Of the 11 patients, five
(44.4%) were male and six (55.6%) were female (Ta-
ble 2). The mean age at diagnosis was 61.7 years. The
most common sites for cancer occurrence were the
anal canal (36.4%) and the rectum (27.2%). The most
common symptoms were anal pain (36.4%) and ab-
dominal pain (27.3%). A CT scan was performed pre-
operatively for staging. One female patient diagnosed
as embryonal rhabdomyosarcoma with an initial lung
metastasis did not undergo surgical intervention. The
final diagnosis for this patient was obtained via CT-
guided biopsy. No initial metastasis occurred in the
other 10 patients. These patients underwent curative
radical surgical resection, including left hemicolec-
tomy, abdominoperineal resection (APR), anterior re-
section and low anterior resection (LAR). The cut
margins in these resected specimens were all free of
tumor microscopically. No surgical mortality oc-
curred. The mean size of the resected tumors was 9.6

Table 1. Distribution of gastrointestinal sarcomas

Site Number (%)
Esophagus 0 (0%)
Stomach 4 (17.4%)
Small intestine 8 (34.8%)
Colon 4 (17.4%)
Rectum 3 (13.0%)
Anal canal 4 (17.4%)
Total 23 (100%)




Vol. 21, No. 4

Colorectal Sarcoma 163

+ 7.6 cm. There were seven leiomyosarcomas and one
each of sarcomatoid carcinoma, liposarcoma, synovial
sarcoma and embryonal rhabdomyosarcoma (Table 2).

Recurrence and survival

Median follow-up in all patients was 36.3 months
(range 17.9-113.2 months) (Table 3). In the leio-
myosarcoma group, there were five high-grade tu-
mors and two low-grade tumors. No lymph node
metastasis was diagnosed in the resected specimens
of all seven leiomyosarcoma patients. However, five
of these seven patients (71.4%) developed recur-
rences (two local recurrences and three liver meta-
stasis) during the follow-up periods (Table 4). Four of
these five recurrences were high-grade leiomyosar-
coma. The average overall survival and the disease-
free survival periods of leiomyosarcoma patients were
52.8 months and 44.7 months respectively. The 1-, 3-

Table 2. Clinicopathologic features of colorectal sarcoma

and 5-year overall survival rate was 85.7%, 53.6%
and 53.6%, respectively. The sarcomatoid carcinoma
and liposarcoma patients are still alive without disease
and no tumor recurrence. The patient diagnosed with
synovial sarcoma developed lung, brain and bone
metastasis 5.8 months after abdominoperineal re-
section. This patient died of the disease with a sur-
vival time of 25.3 months. The embryonal rhabdo-
myosarcoma patient with initial lung metastasis is
alive and receives chemotherapy in our oncology de-
partment (Table 3).

Table 4. Recurrence and survival of leiomyosarcoma (n = 7)

36.3 (months)

Median follow-up (months)

Local/distant metastasis 5(71.4%)
Local recurrence 2 (40%)
Liver metastasis 3 (60%)
Lung metastasis 0 (0%)

Overall survival 52.8 (months)

Disease-free survival 44.7 (months)

Case Age/Gender Primary symptom Histology type Location Tumor size (cm) Stage, Surgery Metastases
1 63/F Anal pain Sarcomatoid carcinoma Anal canal 4 cm II APR None
2 55/M Anal pain Synovial carcinoma Anal canal 6.5 cm II APR None
3 17/F Anal pain Rhabdomyosarcoma Anal canal 12 cm v None Lung
4 27/M Abdominal mass Liposarcoma Colon 30 cm 1T LH None
5 84/M Abdominal pain Leiomyosarcoma Colon 9 cm 1T LH None
6 70/F bowel habit change Leiomyosarcoma Rectum 4 cm 1T LAR None
7 93/M Abdominal pain Leiomyosarcoma Colon 5.5cm 1T LH None
8 48/F Abdominal pain Leiomyosarcoma Rectum Scm 1T LAR None
9 70/F Abdominal mass Leiomyosarcoma Colon 15 cm 1T LH None
10 81/F Anal pain Leiomyosarcoma Anal canal 8 cm 1T APR None
11 71/M Rectal bleeding Leiomyosarcoma Rectum 7 cm 1T LAR None

APR: abdominoperineal resection; LAR: low anterior resection; LH: left hemicolectomy.

a. Stage groupings according to the AJCC and UICC system for cancer of the colon and rectum., 6th edition.

Table 3. Recurrence and survival condition of the colorectal sarcomas

Case Time to recurrence (months) Site Survival condition Survival time (months)
1 None None Alive without disease 70.9 months
2 5.8 months Lung/Brain/Bone Died of disease 25.3 months
3 X Lung Alive with disease 23.4 months
4 None None Alive without disease 65.10 months
5 4.4 months Liver Died of disease 17.9 months
6 None None Alive without disease 74.3 months
7 29.8 months Local recurrence Died of disease 36.3 months
8 53.4 months Local recurrence Alive without disease 72.5 months
9 6.0 months Liver Died of disease 22.6 months
10 100 months Liver Alive with disease 113.2 months
11 None None Alive without disease 32.5 months
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Discussion

Sarcoma is a rare gastrointestinal malignancy. Ac-
cording to our database, gastrointestinal sarcomas ac-
count for 2.6% (23/872) of all sarcomas in our hospi-
tal. It has been reported that the distribution of ana-
tomical sites of gastrointestinal sarcomas are the
stomach (50% of patients), small bowel (30%), colo-
rectum (15%) and esophagus (5%).> However, the
findings from our hospital indicate that the most com-
mon site affected by gastrointestinal sarcoma is the
colorectum instead of the stomach (45.4% vs. 18.2%).
The explanation could be that most tumors of stomach
referred to as leiomyomas and leiomyosarcomas in
the older medical literature is actually GISTs.* GISTs
are a subset of gastrointestinal mesenchymal tumors
of varying differentiation. GISTs lack characteristics
of smooth muscle tumors on histologic examination.
They are often CD34 immunoreactive and express
tyrosine kinase c-kit (CD117) receptor activity, in
contrast to leiomyosarcomas.’ In the past, GISTs were
misdiagnosed as leiomyosarcomas. With the advent
of immunohistochemical staining techniques and ul-
trastructural evaluation, GISTs are now recognized as
a distinct group of mesenchymal tumors. Recent elu-
cidation of their molecular pathogenesis, namely the
common presence of activating mutations in the gene
encoding KIT, may have significant clinical impor-
tance, making it necessary to accurately define and
clinically diagnose these tumors and separate them
from other mesenchymal tumors of the abdomen. The
term GIST is now preferentially used for the tumors
that express CD34 and KIT. KIT expression and mu-
tations in the c-kit gene are found only in GISTs, but
not in myogenic or neurogenic tumors.* Thereafter,
GISTs with a positive expression of CD117 or CD 34
were excluded from this study.

The main symptoms and signs reported were ab-
dominal or anal pain. Both symptoms can be caused
by a larger tumor partially obstructing the bowel lu-
men. This was supported with the large average size
of the tumor (9.6 cm, range 4-30) in this series. In this
study, CT scans could provide clinicians with infor-
mation about the tumor size, differential diagnosis of
tumor origin and the presence of tumor invasion into
adjacent organs and metatstatic lesions. Operatively,

all of the sarcoma lesions were noted to arise from the
colorectum with an intact mucosa layer. With specific
immunohistochemical staining, the mesenchymal ori-
gin of all of the colorectal sarcomas was confirmed.

At the Oncology Hospital of the National Medical
Center from 1986-1996, 1,260 new patients with
colorectal neoplasms were treated, and the estimated
frequency of colorectal sarcomas was 1.03%. The
most common histologies are leiomyosarcoma, fibro-
sarcoma and malignant fibrous histiocytoma.® Leio-
myosarcoma is the most common histology of colo-
rectal sarcoma, as reported in the literature and shown
in our study (70%, 7/10).

Choice of a wide local excision or radical resec-
tion for leiomyosarcoma still remains controversial.
Some authors have suggested that wide local resec-
tion should be limited to those cases with a smaller tu-
mor confined within the bowel wall, because higher
local recurrence rates were found in patients with lo-
cal excision as compared with radical excision. As
with colonic leiomyosarcoma, radical resection is
generally the preferred approach. Local excision is li-
able to be followed by recurrence, even though this
may be delayed for some years.”® Luna-Perez and
colleagues suggested that in rectal sarcoma, surgery
plus radiotherapy may reduce the incidence of local
recurrence and, in selected patients, allow for anal
sphincter preservation.® Chemotherapy with vincri-
stine, cyclophosphamide, actinomycin D and doxo-
rubicin (Adriamycin) has also been advocated. To ap-
proach complete resection and avoid local recurrence,
we typically performed radical surgical resection. In
the leiomyosarcoma group, the cut margins were all
free of tumor and no lymph node metastasis was diag-
nosed in the resected specimens. However, five of
seven patients (71.4%) developed recurrences during
the follow-up periods. Astarjian and colleagues re-
ported on an attempt to stage the disease as follows:
tumor confined to the intestinal wall with no invasion
and no ulceration was classed as stage [, submucosal
tumor was classed as stage 1A and subserosal tumor
was classed as stage IB ; tumor extending beyond the
wall of the colon with intraluminal ulceration was
classed as stage IIA, with infiltration into adjacent
extracolonic tissues classed as stage 1IB; and tumor
with distant metastases classed as stage I111.° Stage 1
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and 1A tumors had excellent prognoses and stage 1B
had a fair prognosis. Tumors with distant metastasis
had a poor prognosis. Previous studies supported the
usefulness of counting mitotic figures in predicting
the behavior of gastrointestinal smooth muscle tu-
mors.'"!" In our study, we adopted the AJCC and
UICC systems for cancer staging. Predicting factors
for recurrence of leiomyosarcoma was further analy-
sis including grade, tumor size and invasion of the tu-
mor into adjacent organs (Table 5). Although there
was no statistical difference, high-grade leiomyo-
sarcoma and tumor size > 5 cm seemed to have a
higher tendency of tumor recurrence (p = 0.427). The
prognosis of primary colon leiomayosarcoma in our
study was difficult to predict because of the small
number of cases. In a review of patients with small-
bowel and large-bowel sarcomas treated between
1959 and 1987 at Roswell Park Cancer Institute, after
complete resection with negative margins, the overall
five-year survival rate was 44% for low-grade tumors
and 0% percent for high-grade tumors.'? In the same
study, patients undergoing complete resection had a
median survival period of 33.3 months, while patients
receiving less than complete resection had a median
survival period of 15.4 months. Intra-abdominal
spread was the most common pattern of recurrence.
By multivariate analysis, significant predictors of sur-
vival included tumor size, grade, stage at presentation
and invasion of tumor into adjacent organs. Another
study found pathologic grade to be the single most im-
portant prognostic factor in patients treated for sarco-
mas of the gastrointestinal tract. For patients treated
with a curative resection, the median disease-free sur-
vival time for high-grade tumors was approximately
18 months, whereas low-grade tumors had an 80%
10-year disease-free survival rate."* Another study re-
viewed the results of 108 patients treated at the Mayo
Clinic from 1950-1974 for primary intestinal leio-
myosarcoma. Sixteen patients had tumors limited to
the rectum and two patients had tumors arising from
the anus. At 1-25 years of follow-up, 31% of the pa-
tients had no evidence of disease. The majority of pa-
tients who died developed hematogenous metastasis.'*
The authors concluded that the site of the primary
neoplasm did not have a significant impact on overall
survival. In their analysis, histologic grade was the

most significant predictor of outcome. In a study of 40
patients treated for rectal tumors at Taipei, Taiwan, the
S-year disease-free survival was 46%, but 75% were
alive at that time.® In addition to high histologic grade,
a younger age was a significantly poor prognostic fac-
tor. Apart from local recurrence, metastasis to the
liver and lungs is the most common cause of death. In
our experience, although complete tumor resection
with free margin, no lymph nodes metastasis and no
distant metastasis occurred initially in the leiomyo-
sarcoma group, five cases subsequently developed
metastasis. Time to recurrence was 44.7 months. In
our follow-up protocol, a chest X-ray and abdominal
sonograpgy was arranged at 3 month intervals for the
first 2 years, 6 month intervals from years 3-5, and
annually thereafter. CT scans were arranged at 6
month intervals. Due to the absence of any reliable tu-
mor marker for follow-up and any effective adjuvant
chemotherapy agents, close image follow-up for early
detection of recurrence is advised. The inclusion of
CT at 6 month intervals may be a reasonable ap-
proach.

Sarcomatoid carcinoma is an extremely rare bi-
phasic tumor characterized by a combination of ma-
lignant epithelial and mesenchymal cells. As a result,
the natural history of these unusual tumors and the
best methods of treatment are uncertain. These tumors
occur in various anatomical locations such as the up-
per aerodigestive tract,'” small intestine,'® bladder,'”
prostate!® and many other sites. A malignant tumor
with a mixed phenotype is a controversial field of
pathology. The rare sarcomatoid carcinomas of the
colon have been described under a variety of names,

Table 5. Predicting factors for recurrence of leiomyosarcoma

(n=7)
Recurrence  p value

Grade 0.427
High grade (> 10/HPF) (n =Y5) 4/5 (80%)

Low grade (< 10/HPF) (n =2) 1/2 (50%)

Tumor size 0.427
>5cm(n=75) 4/5 (80%)
<5cm(n=2) 1/2 (50%)

Invasion of tumor into adjacent organs 0.495

Yes (n=1)
No (n =6)

1/1 (100%)
0/6 (0%)
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which has caused great uncertainty about their classi-
fication and histogenesis.'??! The pathogenesis of
mesenchymal differentiation in sarcomatoid carci-
noma is uncertain. The explanations include the colli-
sion theory of independent neoplastic growth from
multipotent stem cell origins, epithelial to mesen-
chymal conversion by epithelial-stromal interaction,
and a combination of the two.!”?> The best predictors
of outcome in sarcomatoid carcinoma seem to be tu-
mor location, size, invasion depth, and the clinical
stage of the disease.'>!"'%22 The histologic features,
stage, and outcome of the reported cases indicate that
this neoplasm generally has a highly aggressive and
malignant biological course with rapid growth and
wide local infiltration, leading to a poor prognosis.

Synovial sarcoma accounts for 5-10% of soft tis-
sue sarcomas.” The majority occur in the deep soft
tissue, near the large joints of the extremities in young
adults. The pathological variants of synovial sarcoma
include biphasic, monophasic epithelial, monophasic
fibrous and poorly differentiated types. More than
90% of synovial sarcomas, regardless of histological
type, bear the X;18 translocation (pl11.2; ql1.2),
which appears to be specific for this neoplasm. Syno-
vial sarcoma has been reported in several locations,
including the head and neck, intrathoracic, vulva,
brain, liver, kidney, prostate, bone, peritoneal cavity
and retroperitoneum.?® While the rate of metastasis of
synovial sarcoma is 50-70% in most series, gastroin-
testinal synovial sarcomas may have a better prognosis.

Rhabdomyosarcoma is the most common soft tis-
sue sarcoma in children and occurs most frequently in
the head and neck, genitourinary tract, extremity and
trunk.>* A few cases have been reported in the per-
irectal area.”>*® Horn and Enterline classified rhab-
domyosarcoma into four types: pleomorphic, al-
veolar, embryonal, and botryoid.?” Current therapy
should include adequate local excision or resection
followed by chemotherapy including vincristine, ac-
tinomycin D and cyclophosphamide.?>*® The progno-
sis is generally poor.

Liposarcoma, the most common soft tissue sar-
coma, represents 20% of the mesenchymal malignan-
cies, and tends to occur in the retroperitoneum and
deep soft tissues of the trunk and extremities.?*® It
infrequently arises in the gastrointestinal system, and

colon liposarcoma is extremely rare. The first case of
primary liposarcoma of the colon was reported in
1989.% Since then, only four well-documented cases
have been reported.*® From a histopathologic point of
view, these neoplasms originate from primitive me-
senchymal cells and are rarely encountered in fat-rich
areas such as the subserosa of the intestinal tract.”® In
the recent World Health Organization classification,
liposarcomas are divided into five major histological
subtypes: atypical lipomatous tumor (well-differenti-
ated liposarcoma), myxoid liposarcoma, pleomorphic
liposarcoma, dedifferentiated liposarcoma, and mixed
type liposarcoma. In general, liposarcoma occurs al-
most exclusively in adults, with a peak incidence be-
tween ages 50 and 70. The protocol for treatment of
liposarcoma of the colon has not been well-estab-
lished. However, the treatment of choice for such tu-
mors is complete wide excision.?**° The role of ad-
juvant or neoadjuvant therapy in colon liposarcoma
is, however, still unclear and is a controversial sub-
ject. This neoplasm has a remarkable tendency to re-
cur after surgical excision but rarely metastasizes.”
The prognosis of primary colon liposarcoma is diffi-
cult to predict because of the small number of reported
cases. Well-differentiated tumors have the most favor-
able outcome, with a 5-year survival rate estimated
between 75% and 100%. Round cell and pleomorphic
liposarcomas have the worst prognosis with 0-20%
survival rate at 5 years.”® Patients with myxoid li-
posarcoma who are surgically treated demonstrate
good survival even 10 years after surgery. Three para-
meters have been correlated with poor prognosis: age
(> 45 years), the presence of round cells and necrotic
areas within the mass; the grade of the neoplasm influ-
ences the incidence of metastasis and its recurrence.

Conclusion

Sarcoma is a rare subgroup in colorectal neoplasm
and leiomyosarcoma is presently the most common
type of colorectal sarcoma. Despite radical surgical
intervention and no lymph node metastasis during
surgical intervention, leiomyosarcoma has a tendency
of recurrence. No reliable tumor markers or useful
adjuvant chemotherapy are as yet available, making
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close image follow-up a necessity for the management
of this disease.
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