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Abstract: Anorectal soft tissue tumors are uncommon and often present both diagnostic and therapeutic

challenges. Although many of these tumors are identified with imaging performed for unrelated reasons,

most present with nonspecific symptoms that can lead to a delay in diagnosis. Historically, radical surgery

(abdominoperineal resection) has been the mainstay of treatment for both benign and malignant anorectal

soft tissue tumors. However, a lack of proven benefit in benign disease along with changes in technology has

called this practice into question. In addition, the role of radiation and/or chemotherapy remains controversial.

In this manuscript, we review the history and current status of anorectal soft tissue tumor management, with

a particular focus on challenges in optimizing survival.
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Introduction

Anorectal soft tissue tumors (ARST) are a heterogeneous
group of uncommon neoplasms that range from aggressive
malignancies to benign but symptomatic lesions located in an
anatomically complex site. ARSTS account for approximately 1%
of all small and large bowel tumors (1), and constitute less than
0.1% of colon and rectal malignancies (2). Since the first case
report in 1881 (3), a number of isolated case reports and small,
single institution series have been published. The majority of
cases described are gastrointestinal stromal tumors, and only a
few papers address the rarer ARSTs. Due to the rarity of these
cases, there is an obvious lack of randomized trials and well-
defined practice guidelines for treating these patients. However,
with the ever-increasing use of abdominopelvic imaging
(computed tomography and magnetic resonance), it might be
expected that an increasing number of ARSTS will be diagnosed.
As such, we set out to review the current understanding of
diagnosis and treatiment of these lesions.

Methods

A literature search was conducted using Pubmed and
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Embase electronic databases. The following MESH terms
were used for disease location: “rectum” “anus”, “perianal”.
“Colon” and “sigmoid” were included in our search, to
avoid missing anorectal cases reported in broad under
“colon” or “sigmoid” series. In addition to “soft tissue
neoplasms”, MESH terms of the following more frequent
types of soft tissue disease were used: “leiomyosarcoma”,
“angiosarcoma”, “liposarcoma”, “dermatofibrosarcoma
protuberans”, “malignant fibrous histiocytoma”,
“rhabdomyosarcoma”, “neurilemmoma”, “solitary fibrous
tumor”, “gastrointestinal stromal tumor” and “desmoid
tumor”.

All articles related to humans and published in English
between 1980 and 2011 in peer-reviewed journals
were considered. The articles retrieved were reviewed
independently by two of the authors (MON and ANM).
"To ensure that all relevant publications were captured, we
performed a second literature search by cross-referencing
bibliographies of all previously retained articles. Duplicate
articles as well as those without a specific anorectal focus
were then discarded. A total of 48 articles were retained
from an initial list of 1,351 publications (Figure I), based on
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Records identified through
database searching
(n=1,010)

Additional records identified by
cross referncing bibliographies

(n=341)

Total records
(n=1,351)

.

Duplicates removed

Records excluded

(n=1,132)

A 4

(n=1,084)

Full-textarticles assessed

Excluded as colon,

Excluded as non-related
(extraintestinal, children

for eligibility sigmoid or other tumor types)
(n=48) (n=137) (n=947)
Figure 1 Literature search and review algorithm
Table 1 Summary of published literature on ARSTs
Case Case Number Average age  Sex ratio (male/  Average size
reports series of patients (in years) female) (in cm)

Leiomyosarcoma 0 1 480 50-69 1.43to 1 5-9
Rhabdomyosarcoma 9 2 12 37 1to1 6
Angiosarcoma 9 2 12 57 1to2 5.4
Malignant fibrous histocytoma 8 0 8 51 3to1 6
Dermatofibrosarcomaprotuberans 2 0 2 NA 2 males NA
Shwannoma 9 1 11 62 12to1 4.3
Solitary fibrous tomur 4 1 5 45 4to1 10
Total 41 7 530 - - -

NA, Not applicable

abstract review. These 48 papers then underwent complete
manuscript review and data extraction to be included in this
report (Table 1).

Findings
Leiomyosarcoma

Leiomyosarcomas (LMS) are malignant soft tissue
neoplasms arising from smooth muscle tissue located within
the muscularis mucosa, muscularis propria and blood or
lymphatic vessels (4). LMSs are rare, but are the most
common histological type of ARST, making up over 90%
of reported cases (5). In a 2000 review by Hatch ez al., 480
anorectal LMS cases were identified in the literature (6).

They found the peak incidence of cases occurred at 50-
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69 years of age and only 6.4% of them were located to
the anus. There seems to be a male predominance for
LMSs of the rectal region and a female predominance for
tumors occurring within the anal canal (7). Anal lesions are
often plaque-like protrusions arising intra-murally or sub-
mucosally from the posterior aspect of the anorectum, with
areas of pressure ulceration (8-10).

Histologically, LMSs feature spindle cells with
elongated, blunt-ended nuclei in an eosinophillic cytoplasm.
These cells exhibit a fascicular growth pattern originating
from vascular tissue or muscularis mucosa (11). LMS
frequently exhibit high mitotic activity, often greater
than 50 mitosis per 50 high-powered fields (HPF) (12).
Immunohistochemically, these tumors are positive for

vimentin, actin, smooth muscle myosin and desmin, but
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are CD34, CD117 and K-RAS negative (12-15). Because
of histological similarities, LMSs are often misdiagnosed as
leiomyomas. K-RAS negativity, high mitotic activity, large
tumor size, nuclear and cellular atypia as well as large size of
the tumor and the presence of extensive necrosis are useful
in confirming the diagnosis of LMS (16).

Almost all the cases of anorectal LMS reported
in the literature were treated with surgical excision
(abdominoperineal resection (APR) or wide local excision).
Operative choice was most often dictated by high cellularity
and tumor size rather than anatomic location (6). Higher
rates of recurrence have been reported with local excision
(67%) compared to APR (19%) in some series (17). In
contrast, other series report similar outcomes regardless of
surgical approach (18,19). Anorectal LMSs were traditionally
thought of as resistant to both chemotherapy and radiation.
However, this notion is largely based on sporadic case
reports (19) or publications predating the advent of megavolt
radiotherapy. More recent experience suggests a possible
role for pre-operative chemotherapy and/or radiotherapy in
sphincter preserving surgeries, but the relatively small series
do not allow definitive conclusions (10,20,21).

LMSs rarely metastasize through lymphatics and are
more likely to spread through the lungs and liver through
hematogenous spread (22-24). Recurrence rates for
anorectal LMS are associated with high histological grade,
large tumor size and incomplete surgical resection (16).
Five year survival reported as varying between 20-25% with
poor prognosis overall in rectal leiomyosarcomas (25-28).

Rbabdomyosarcoma

Rhabdomyosarcoma (RMS) is one of the most common
childhood soft tissue tumors, but represents less than 5%
of malignant soft tissue lesions in adults (29-31). Anorectal
presentation is extremely rare and is seen in less than 2%
of cases (32). In this location, these tumors are thought
to arise from the muscular layers of the bowel and the
genitourinary tract. Most of the data on this disease
originates from studies conducted between 1972 and 1997
by the Intergroup RMS Society for the RMS population
aged 0-21 years (33). In these studies, cases with anorectal
involvement were analyzed separately and a practice
guideline has been developed (discussed below) (34).
Although, designed originally for children, it is also used
for adults, due to the small number of RMS cases in this
population (35). It has been postulated that perineal RMS
occurring at a younger age may have a genetic predisposition
and is related to other genetic syndromes such as Nijmegen
breakage syndrome (36). No similar syndromic associations
have been observed in adults.
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RMS is described as a grossly uncircumscribed lesion with
multiple areas of spherical growth, often resembling a “bunch
of grapes” that is soft in consistency. Histologically, it is
divided into three major types: embryonal, including spindle
and botryoid subtypes, alveolar and undifferentiated (37). As
a result of its mesodermal/muscle tissue origin, RMSs tend
to show multiple areas of muscle tissue at different stages
of development. Embryonal type shows a spindle shape
pattern often arranged in patches of highly cellular areas
alternating with sparsely cellular areas containing mucoid
cytoplasm which is often a hallmark of the diagnosis (38).
Immunohistochemically, these tumors react positively
to a number of stains, including myogenin, myoD1,
sarcomeric actin, myosin, desmin and vimentin; however
alpha actinin, z-protein and titin are more specific to
the condition (39-41). The alveolar subtype has a gross
appearance of more circumscribed edges and a firmer,
more rounded consistency. Microscopically, these tend
to contain rounded, small acidophilic cells septated by
collagen tissue with a broken off appearance with occasional
giant cell formation. They tend to have larger nuclei
and heavier chromatin patterns than embryonal types.
Immunohistochemical profiling is the same as embryonal
but staining for anti-skeletal muscle antibody and S100
protein was also documented (42,43). A study of 24 RMS
of different types, showed all cases staining positively for
Ankyrin-Repeated Proteins “Arpp/Carp” (44).

RMS is harder to diagnose in adults, with more
advanced disease at presentation (34). This may be due to
the fact that symptoms (tenesmus, pain on defecation or
fever along with mild leukocytosis in some cases) tend to
present later, probably because of a larger space for the
tumor to grow. There is also a higher risk of misdiagnosis
with diseases of infectious or inflammatory origin, such as
perianal abscesses (45-47). In addition, younger patients
and especially infants tend to be examined more often by
parents during diaper changes possibly explaining why
RMS is picked up earlier (34).

The mainstay of RMS treatment is resection to negative
margins and a combination of chemotherapy and radiation
therapy. Pediatric RMS guidelines state that microscopically
negative margins should be obtained and ipsilateral lymph
node basins (inguinal, retroperitoneal) should be excised
in patients older than 10 years. Although unproven,
these guidelines have been used for treating adults as
well. The use of chemotherapy combining Vincristine,
Actinomycin D, Cyclophosphamide and Adriamycin in
conjunction with external beam radiotherapy for patients
with positive margins, and local node involvement has
also been advocated (34). However, radiotherapy is often
associated with dermopathy, anal stenosis and genitourinary
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complications (48). Because aggressive surgery often results
in sacrificing the function of the anorectum, sporadic
attempts have been made at neoadjuvant chemotherapy to
reduce tumor size and improve resectability. Intraoperative
radiation therapy also has been sporadically used.

Twelve adult cases of anorectal RMS have been
reported (45-47,49-56), ranging between the ages of
18 and 71. Seven patients had radical surgery (APR or
anterior resection), three had local excision and two
never underwent an operation (patient refusal and bony
metastasis at presentation. Half the patients had adjuvant
chemoradiation with a combination of Vincristine,
Actinomycin-D, Adriamycin and/or ifosfamide.
Neoadjuvant therapy was used in two patients. Ten of the
twelve cases had follow up data reported. Among these, 3
patients recurred within 6 months of surgery. There were
5 deaths, including the 2 patients that never underwent
operation. The longest disease-free follow up period was
12 years (54). Interestingly, the patient having undergone
transanal excision was reported to be disease free 7 years
post resection (55).

More recently, these efforts appear to have reduced
perioperative morbidity and mortality (35,57).
Watanabe et al. reported that patients given neoadjuvant
chemotherapy followed by local excision had better tumor
free survival and lower local recurrence rates than that of
those treated by APR without neoadjuvant chemotherapy in
addition to the anal function preservation. Nevertheless, we
had decided to exclude this series because it was based on
personal communications and cases reported in the Japanese
language literature.

It is thought that because of the delays in diagnosis
discussed above, the prognosis of RMS in adults is worse
than the younger age groups. The 5-year disease free
survival (DFS) is 18% in adults versus 65% in children and
the overall survival (OS) of 20% in Adults versus 71% in
children (34). Other factors influencing survival include
regional lymph node involvement (5 year DFS of patients
without lymph node involvement was 63% versus 32%
for node positive cases), evidence of distant metastasis and
primary tumor size (5 year DFS of 71% in tumors less than
5 cm compared to 31% in those greater).

Angiosarcoma

Angiosarcoma (AS) accounts for 4.1% of all soft
tissue malignancies. This disease has undergone
numerous name changes (hemangioendothelioma,
hemangiosarcoma, malignant angioendothelioma and
lymphangiosarcoma), reflecting progressive growth
in our understanding of tumors originating from
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vascular and lymphatic walls (58). AS is more frequent
in Caucasians and males (59), is associated with radiation
exposure (60) and has been linked with chemotoxins such
as vinyl chloride, arsenic, thorium dioxide as well as long-
term exposure to drugs such as androgens (61,62). Four of
the anorectal AS cases we identified (25%) had prior history
of pelvic irradiation supporting the association of radiation
with AS incidence (63-66). One patient had a longstanding
foreign body in the pelvis from previous surgery (67) while
another had previous history of chronic rectal ulceration
from recurrent abscess and fistulae. Both these cases support
the suggestion that some sarcomas originate from sites with
chronic inflammation (68).

ASs present as firm, highly vascular lesions that
may be mistaken for carcinoma or melanoma on gross
pathological examination. Microscopically, hematoxylin
and eosin (H & E) staining alone can be difficult in yielding
a positive diagnosis of malignancy as it will show vascular
channels lined with only subtly abnormal endothelial cells,
often mimicking benign hemangiomas (69). Because of
this relative lack of specific morphology, and the frequent
absence of the diagnostic abnormal vascular channels in
the poorly differentiated forms, immunohistochemical
stains are often employed to confirm the diagnosis and they
include vimentin, CD 31, CD 34 and BNH9 (an endothelial
marker). Epithelial markers such as CAM 5.2 are used to
confirm the presence of an epithelioid variant of AS (70-72).

There are no clear guidelines on the management of
anorectal AS. We know from other sites that surgery and
radiation therapy have an important role. For example, in
a retrospective review of 67 patients with non-anorectal
AS, Mark et al. showed a 5-year disease-free survival of
43% in patients who underwent surgery and radiation
as opposed to 17% in patients who underwent surgery
without radiation (73). The role for chemotherapy on the
other hand is still under investigation, with some response
reported with Paclitaxel, Docetaxel, Doxorubicin and
Daunorubicin (74).

There are 12 cases of AS of the rectum reported in the
literature and none of the anus (63-68,75-79). Among
these, one had metastasis to bone and two had lymph node
involvement at the time of diagnosis (66,67,76). Average
age at presentation was 57 years (range, 30-79) and 75%
of patients were women. Tumor size ranged between 2 and
16.5 cm (average: 5 cm).

Eight patients underwent surgical excision: 6 radical
resections (APR or anterior resection) and 2 local excisions.
Of these, 6 also received adjuvant radiation therapy. Of
the four non-surgical cases published, 2 were treated with
radiotherapy and no treatment details were provided for the
remaining 2. Seven of these publications reported follow up
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data. The longest disease-free survival was 27 months in a
young patient treated by posterior exenteration followed by
chemotherapy and radiation. Three patients were reported
to have died of their disease, all within 8 months. Raising
questions about the appropriateness of their preoperative
staging (66,67,79).

There are too few anorectal AS cases to support
prognostic associations, however, a recent review of colon
AS has shown that tumor size (>5 cm), node positivity and
distant metastasis all correlated with poor prognosis (80).
At the moment, two phase II trials are studying the use of
bevacizumab with radiation in the treatment of AS (74).
Although these trials do not specifically target anorectal AS,
it is hoped that positive findings would translate into easier
treatment planning for AS of the anus and rectum.

Dermatofibrosarcoma protruberans

Dermatofibrosarcoma protruberans (DFSP) is thought
to arise as a result of the chromosomal translocation
t[17;22] in 90% of cases. As a result, the COL1A1 gene
fuses with a platelet derived growth factor (PDGF) gene
in fibroblasts, leading to over production of PDGE, which
is a growth stimulant, thinking it is a structural protein.
Fibroblasts contain the receptor for PDGF and thus
further stimulating release, growth and mitosis (81,82).
DFSP has a 0.4% incidence of distant metastasis, but close
to 25% local recurrence rate (83,84). This is attributed
to the tentacle-like projections of the tumor into the
subcutaneous tissue, making the assurance of adequate
negative margins one of the key prognostic factors in the
management of DFSP (85).

The incidence of DFSP is thought to be 4.2 per million
people annually in North America, with the vast majority of
cases (42%) occurring in the truncal area and the remainder
in the upper extremity, lower extremity, head and neck (83).

DESP appears as a solid, nodular polypoid tumor almost
always arising from the dermis, with invasion into the
subcutaneous tissue. Microscopically, it is characterized by
a whorl-like spindle cell pattern of monomorphic fibroblast
growth, accompanied usually by a low mitotic activity. In
cases where the subcutaneous layer is invaded there is often
evidence of entrapment of adipose tissue between extending
“limbs” of fibroblast growth. Immunohistochemically,
DFSP lesions often exhibit vimentin and CD34 reactivity
with occasional focal actin staining and are often negative
for factor XIlla, keratin and S-100 proteins (86).

The treatment of DFSP is surgical and the standard is
wide local excision with at least 2 cm margins (87). Given
the high recurrence rate, a negative margin is of outmost
importance but is hard to achieve in areas close to critical
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perineal structures such as the anal sphincters and therefore
MMS should be considered, especially for small, distal and
superficial lesions (88). There have been numerous analyses
comparing wide excision to MMS for other disease sites,
most with small patient numbers and varying outcomes.
A retrospective review comparing the two in 48 patients
concluded that although MMS provided fewer incidences
of positive margins, it also required longer operative time,
higher cost and a higher incidence of complex closure
requiring graft or flap (89).

Given that 90% of DFSP cases have a t[17;22]
chromosomal translocation and over expression of the
(PDGF) gene explained previously, clinical trials with imatinib
mesylate have recently been conducted. In a pool of 24 cases
from two phase II trials in which daily imatinib was given to
patients with locally advanced or metastatic DFSP, 45.9%
of the patients showed at least partial response (90). These
trials and other reports set the ground for the use of imatinib
in the neoadjuvant setting and a phase II trial of 21 patients
with positive fusion gene “COL1A1 & PDGE” (91). Eight
patients (31%) had complete or partial response with a median
20% decrease in size. This limited data opens the possibility
of considering imatinib mesylate preoperatively for anorectal
DEFESP, in cases where the extent of excision is an issue.

There are only two reported cases of DFSP involving
the anorectal region (92,93). One was a four year old
child with no co-morbidities and a background history
of trauma to the region. The tumor initially involved the
right scrotum and then extended onto the anal margin.
The lesion was excised using Mohs micrographic surgery
(MMS) (92). The second was a 67 year old man who
presented with a 3-cm irregular, mobile, elevated, red,
polypoid lump at the edge of the anus. MRI of the pelvis
showed the mass extending into the ischiorectal space with
no sphincter involvement. The patient underwent wide
excision, however margins were involved and re-excision
with wider margins using skin rotation flaps was required.
In both cases sphincter preservation and long term follow
up were not reported (93).

Malignant fibrous histiocytoma

Malignant fibrous histiocytoma (MFH) was first described
in 1963 by Ozello and Stout (94,95). Its existence as a
distinct entity started being questioned in 1987 by Fletcher
(96,97). By 2008 it was generally agreed that MFH was
not a distinct disease (98). In fact It has been shown with
immunohistochemistry that 63% of these tumors are other
histological types “mainly liposarcomas” and the remainder
were classified as myxofibrosarcoma, angiomatoid fibrous
histiocytoma and undifferentiated pleomorphic sarcoma (99).
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Nevertheless prior to this change in disease classification,
eight cases of anorectal MFH were reported (100-107).
When confronted with this pathological diagnosis the
appropriate course of action should be to request further
immunohistochemistry for more accurate diagnosis.

Solitary fibrous tumors

Various terms have been used to describe solitary fibrous
tumors (SFT), since their initial description in 1931 (108),
including localized fibrous mesothelioma, fibrous tumor of
the pleura, fibromyxoma and submesothelioma (109). SFT
has been described in many non-pleural sites (110-114).
Little is known about the natural history and malignant
potential of these; however the literature suggests that the
majority (78-88%) are histologically benign (115).

Morphologically, SFTs are well-circumscribed, non-
encapsulated, yellow or grey-white lesions, with a firm
consistency. They rarely show cystic degeneration or
necrosis upon imaging (116). Microscopically, SFTs
form spindle cells which may be arranged in a storiform
pattern or haphazardly along with fibroblast-like cells
arranged in a “patternless pattern”. There are variations
in cellularity and cystoplasmic volume. The fibroblast-
like cells and spindle cells appear between collagen fibers
in a keloid-like formation with blood vessels arranged
in a hemangiopericytoma-like pattern. Lipomatous
and lymphatic tissue may also be present within the
tumor sections (117-120). The presence of necrosis,
hemorrhage, increased atypia and high mitotic rate
(greater than 1 per 10 HPF) are considered signs of
malignant potential (120). On immunohistochemical
staining, SFTs are CD 34, vimentin and Bcl-2 positive
and negative for keratin and S100 (121,122). They
occasionally exhibit desmin positivity, suggesting that
combined CD 34 and Bcl-2 staining would yield a definitive
diagnosis in borderline cases where similarity to other
tumors such as fibrosarcomas and giant cell angiofibromas
makes a definitive diagnosis problematic (122).

The principles of management of SFTs are based on how
pleural SFTs are treated. Surgical excision with pathological
negative margins is the norm. The addition of adjuvant
radiotherapy has been reported in select cases, when there
is incomplete resection of the tumor especially for the
malignant variety. Although ifosafamide and doxorubicin
have been reported beneficial for recurrent or inoperable
SFT, repeat surgical resection should be sought first. Also,
neoadjuvant radiation therapy or brachytherapy have been
described for large malignant tumors although this is not
supported by evidence (123).

Generally SFTs carry a good prognosis, with low
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recurrence and metastasis rates. In fact, systemic spread is
described in only 8% of cases reported in the literature (115).
Higher rates of local recurrence are generally reported
for extra-pleural SFTs probably due to smaller excision
margins in relation to the anatomic localization of the
tumor (118). Positive margins, tumors size greater than 10 cm
or malignant histology, are risk factors for local failure for
extra-pleural SF'Ts (118). One study found that the rate of
local recurrence is 8 fold greater in cases with malignant
features (115). The metastatic potential of extra-pleural
SFTs appears to be low (124).

There are only 5 reported cases of anorectal SFT (124-128).
Two cases occurred within the ischioanal fossa, one was
of rectal origin and reoccurred in the perineum, one
originated in the mesorectum and one involved both the
rectum and uterus. Four out of 5 patients were male and
mean age at diagnosis was 45. Average tumor size was 10 cm
(range, 7-13 cm). All cases were treated surgically. Two
patients had excision of the tumor through an abdominal
approach, with sparing of the rectum (126,127); two
patients underwent an APR (124,128), one underwent a
perineal extra-peritoneal procedure. None of the patients
received adjuvant chemotherapy or radiation.

Follow up data was available in only 3 out of the 5 cases,
and ranged from 6 months to 13 years. Both patients who
underwent APR had local recurrence, at 6 months (124) and
13 years (128) and received radiotherapy with embolization
of the internal pudendal arteries to reduce the tumors
size prior to re-excision. No systemic metastasis has been
reported from any of the anorectal SET cases.

Excision with clear margins should always be the goal
for anorectal SFT, however, optimal margin size remains
unknown. Radiotherapy should be reserved for cases with
malignant features, positive margins, unresectablility
or preoperatively in the case of recurrence (115).
However, radiation does not replace proper negative
margin surgical technique. Similar to SFT of the pleura,
systemic therapy with ifosfamide or doxorubicin may
be considered in recurrent cases or those that show
malignant features (123).

Schwannoma

While historically viewed as a subtype of gastrointestinal
autonomic nerve tumors (GANTs), schwannomas are
now regarded as a separate entity due to their unique
immunohistochemical characteristics (129-131). These
tumors are thought to be benign with little risk of malignant
transformation (132). They arise from neural crest cells and
can therefore occur in any anatomical region (133). Von
Reckelhausen’s disease, familial adenomatous polyposis and
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multiple endocrine neoplasia type 2b have all been reported
as risk factors for the condition (134).

Grossly these tumors often appear as firm yellow or
brown colored lesions which may be pedunculated or
sessile. They are almost always restricted to the sub-mucosa,
extending from the lamina propria with an aggregate band
or surrounding coating of white lymphoid tissue and can
vary in size between 1.5-12 cm owing to their largely
benign slow growing nature (135). Histologically, they
can be divided into 3 subclasses plexiform, epithelioid and
spindle cell. Spindle cell schwannomas are characterized by
spindle cells arranged in a trabecular pattern with septations
by fibrovascular tissue, no verocay bodies and weak nuclear
palissading and are often encapsulated by a discontinuous
cuff of lymphoid hyperplasia. Mitotic activity rarely exceeds
5 per 50 HPF and nuclear atypia with hyperchromasia is
almost always a feature of these tumors (133,135). Epithelioid
schwannomas feature epithelioid cells arranged in a sheet or
cord like pattern with vacuolar spaces in a pseudoglandular
pattern with no verocay bodies or palissading but with
evidence of lymphoid infiltration with hyaline changes
in bigger tumors (133,135). Without special staining,
many schwannomas were previously misdiagnosed as
gastrointestinal stromal tumors (GISTS) and GANT;,
which raises questions as to its true incidence (131,135).
Schwannomas are uniformly S-100 positive (133-135), and
almost always positive for vimentin reactivity however
they are rarely CD 34 positive and almost always negative
for GFAP, Desmin, Alpha smooth muscle actin and C-kit.
In this context theoretically the use of CD 117 (C-Kit)
and S-100 staining should be enough to differentiate
schwannomas from GISTS (131,135).

The management of anorectal schwannomas is surgical
excision. A variety of surgical approaches have been
reported, from abdominoperoneal resection to transrectal
micro-surgical approaches, however the most appropriate
procedure has not yet been defined. Controversy exists
because of the submucosal nature of these lesions, making
obtaining a definitive tissue diagnosis challenging and in the
context of a high suspicion of malignancy wide excision is
often undertaken without positive pathology. More recent
studies suggest that because of the low chance of malignant
transformation, the slow growing nature of these tumors and
reported disease-free survival of up to 18 years, local excision
with surveillance is the best course of action without
adjuvant treatment if a preoperative biopsy is definitive
(135,136).

Only eleven cases of anorectal schwannoma have been
reported (135-144). Three of these were schwannoma cases
classified as a subtype of GANT (136,140,142). There

were no malignant anorectal schwannomas reported in the
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English literature, however, we did find two such cases in
German and Italian (145,146).

Symptoms most commonly reported included
constipation and tenesmus, however most schwannomas
were found incidentally during imaging for unrelated
reasons. These cases tended to occur later in life, with an
average age of 62, although one patient was diagnosed with
a schwannoma at 28. There was no gender predilection and
no deaths from anorectal schwannoma were reported.

Guiding principles and outlook

ARSTs represent a rare condition. LMSs are the most
commonly identified histological type, representing 90.7% of
the cases reported in this systematic review, confirming previous
findings (5). Rhabdomyosarcomas are the second most common
ARST in adults and the first in children (34). We did not
identify a single case of liposarcoma originating from the
anorectum, although there were a few retroperitoneal pelvic
case Treports.

Overall, we found a slightly higher incidence of ARSTs
in males than in females (1.13:1), with an average age of
50.9 years and the average size at diagnosis of 5.8 cm.
This is similar to the sex, age of incidence and size found
in the leiomyosarcoma group and may in fact represent
their numerical predominance in the cohort of patients
we report (6). It is possible that more accurate diagnostic
characterization of GISTs will decrease this relative
predominance of LMSs. There has been significant interest
in GISTs in the past decade and thoroughly documented
reviews detail many aspects of this disease separately.

ARS'Ts present with a range of symptoms none of which
are specific: constipation, diarrhea, rectal pain, tenesmus,
weight loss and rectal bleed. In most cases however,
ARSTS are an incidental finding on imaging done for other
reasons. A complete history and physical with a rectal exam
and rectoscopy is always warranted in these situations.
Adequate imaging is essential and should provide specific
details about location, size, homogeneity and proximity to
visceral, vascular and neurological structures. A CT scan
of the abdomen and pelvis is essential. Previous studies
have proven that CT scans and MRI are equally adequate
for soft tissue sarcomas and doing both does not improve
accuracy (147). MRI should be considered if there is
diagnostic uncertainty. Sigmoidoscopy or colonoscopy with
a biopsy is mandatory and all patients should get a complete
evaluation of the rest of their colon as many reports
have been published of synchronous tumors including
adenocarcinomas (148). Rectal endoscopic ultrasound
(EUS) is a useful tool for biopsy if the initial sample is
inconclusive, as many of these tumors are submucosal and
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Table 2 Soft tissue tumors and commonly associated immunohistochemical (IHC) markers

Positive IHC markers Negative IHC markers

CD34, CD117, K-RAS

Leiomyosarcoma

Rhabdomyosarcoma
embryonal

vimentin, actin, myosin, desmin, H-caldesmon

Myogenin, myoD1, Sarcomeric actin, myosin, desminvimentin, but
alpha actinin, z-protein and titin are more specific

As emberyonal type plus antiskeletal muscle antibodies, both have
ankyrin-repeated protein Arpp/Carp

CD31, CD34, CAM 5.2 (epithelioid variant), vWF, Factor VIIl, BNH9
according to IHC markings should be categorized/regrouped
Malignant fibrous histocytoma under any of the other type-specific sarcoma groups and if not
then labeled as Undifferentiated

Rhabdomyosarcoma alveolar

Angiosarcoma

Dermatofibrosarcoma
protuberans

Solitary fibrous tumor

Vimentin, CD34, Focal actin

Shwannoma S100, vimentin, rarely CD34

CD834, vimentin, Bcl2, occasionally desmin

Factor Xllla, keratin, S100

Keratin, S100
Actin, desmin, CD117, GFAP

IHC, Immunohistochemical; CD, Cluster differentiation molecule; myoD1, myogenic differentiation 1; Arpp, ankyrin-repeated
protein with PEST and proline rich region; Carp, Cardiac ankyrin repeated protein; CAM, Cell Adhesion Molecule; vVWF, von
Willebrand Factor; BNH9, Monocolonal antibody BNH9; K-RAS, Kristen Rat Sarcoma viral oncogene homolog; Bcl2, B-Cell

lymphoma2; GFAP, Glial Fibrillary Acidic Protein

hard to biopsy with colonoscopy. EUS can also help in
distinguishing mucosal from submucosal lesion and soft
tissue tumors from rectal carcinoma (149). If the mass is
identified as a malignant sarcoma on pathology, a CT scan
of the chest should be added. As in other locations, in case
of angiosarcoma or alveolar soft part sarcoma (ASPS);
cerebral metastasis is common and a CT scan of the head is
also warranted (150).

Management of these cases should preferably be done
in centers with expertise in both colorectal and soft
tissue surgery. The rarity of these diseases warrants full
imaging, pathological review (7able 2) and discussion at
multidisciplinary tumor board. Some cases may require
consideration of neoaduvant radio and chemotherapy,
however, the literature is scant on high quality evidence
to support this. Most reviews agree that post operative
radiation is a relevant if margins are positive and margin re-
resections are not possible or if margins are less than lcm,
although there are no clinical trials to support this approach
and the use of post-operative radiation therapy should
not justify poor surgery or predictable positive margins.
If neoadjuvant therapy is chosen then a positron emission
tomography (PET) scan would be useful in monitoring the
response to chemotherapy in these patients (151).

The standard curative approach for ARSTs is surgical
excision, with wide local excision (WLE) and APR being
the most frequently performed interventions. Endoscopic
and transanal excision should be reserved for the tumors
with benign features and low local recurrence rates but
are expected to play an increasing role in the future
management of ARST as they become widely available and

© Pioneer Bioscience Publishing Company. All rights reserved.

more refined. Curative resection remains the major
determinant of recurrence and survival. Follow up of
ARST patients should be similar to that of sarcomas of
other sites with physical exam and CT imaging every
3-6 months for the first 2-3 years then every 6 months
for 2 years then annually (152). Because this is a rare
disease we do not expect large scale multicentre studies in the
near future therefore it is advisable these patients be treated
in multidisciplinary fashion in centers with colorectal and
surgical oncology expertise.
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