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Abstract. – OBJECTIVE: To evaluate the CT
characteristics of primary abdominopelvic
desmoplastic small round cell tumor (DSCRT)
and investigate the relation between radiologic
features and corresponding clinicopathologic
features.

PATIENTS AND METHODS: A cohort study was
performed on 12 abdominopelvic DSCRT patients,
the preoperative computed tomography (CT) and
contrast enhancement CT scan were performed in
all cases. Tumor dimension, location, calcification,
organs involvement, metastasis and enhancement
characteristics were retrospectively evaluated
and catalogued. Histopathology and serial im-
munological histological chemistry (IHC) studies
were as diagnostic reference standard, all clini-
copathological and radiological data were ana-
lyzed with emphasis on the corresponding imag-
ing findings.

RESULTS: Abdominopelvic DSRCT mainly af-
fects young males (male to female was 2:1),
Predominantly, two individualized CT subtype
patterns were noted according to its character-
istic features and the most common imaging
findings are extensively disseminated masses
in the peritoneal cavity and/or mesentery with
slight enhancement after administration of con-
trast (subtype 1, 9/12; 75%), the type was in cor-
related with the histopathologic findings of a
large stromal component and scare of vessels
or tumor cells. In subtype 2 (3/12; 25%), the tu-
mor was solitary and bulky soft-tissue mass lo-
calized in retroperitoneum or retrovesical
space, it manifested as heterogeneous en-
hancement which correlated well with the pres-
ence of abundance of microvessels and tumor
cells.

CONCLUSIONS: Radiologically, abdomino-
pelvic DSRCT is lack of pathognomonic CT
character, the most common CT finding is mul-
tiple soft tissue masses or solitary bulky lesion
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inclined to extensively peritoneal and mesen-
teric spread with heterogeneous enhancement.
These radiological findings are related to differ-
ent histological compositions, awareness of
these radiological features may facilitate the CT
diagnosis.
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Introduction

Desmoplastic Small Round Cell Tumor
(DSRCT) is an extremely rare, highly aggres-
sive and malignant neoplasm initially reported
by Gerald et al in 18981. DSRCT mainly occurs
in adolescents and mostly involving the abdom-
inal and/or pelvic peritoneum and the final di-
agnosis was determined by histological and im-
munohistochemistry studies2. It has been de-
scribed in a limited literature which focus on
the radiologic-pathologic correlation3-9. Here,
we described 12 cases of abdominopelvic
DSRCT and analyzed its clinical, radiological
and bio-pathological features, highlighting the
pathological findings and corresponding CT
features.

Patients and Methods

This study was approved by our Institutional
Review Board as a retrospective study which
does not require informed consent from pa-



tients. It was performed on 12 histologically
confirmed DSRCT cases between March 2003
and May 2013. The clinical data, pathological
and radiological imaging studies were available
for review. Helical CT scan using a slice thick-
ness of 5 mm obtained before and after injection
of iodinated contrast material was performed in
all patients. Two individual radiologists re-
viewed the following CT image parameters: di-
mension, morphology, enhancement, lesion
numbers and location of dominant mass, pres-
ence of metastases, distribution of intraabdomi-
nal soft tissue masses. The site of the largest
mass was used to define as the primary site of
the disease and tumor margins were judged by
extent of tissue involvement or invasion to sur-
rounding tissue, all cases were classified ac-
cording to their type of margin, internal archi-
tecture, presence of calcification and homo-
geneity on enhancement scan.

Results

Clinical Data
In our series, the median age was 26.4±8.4years

with a range of 14-39 years and the ratio of male-
to-female was 2:1. The most common clinical
manifestations and positive physical examination
findings including nausea and vomiting or disten-
tion (n =8), palpable abdominopelvic mass (n=6),
and urinary disorders (n=2), superficial enlarged
lymph nodes in addition to intraabdominal in-
volvement (n=1) and no positive findings (n=1).
General information, treatment modalities and fol-
low-up data are listed in z I.

Image Findings
In this series, all patients performed ab-

dominopelvic CT examination and the striking
character were concurrent metastases especially
abdominopelvic multiple omental, serosal, or
mesenteric masses. The tumors were predomi-
nantly intraperitoneal (n=7), CT also showed
serosal tumor implants and intraperitoneal
spread (Figures 1, 2), tumors located in the
omentum and/or paravesical and pararectal re-
gion (n=5) (Figure 3). Secondary liver involve-
ment and pleural effusion were also noted
(n=2) (Figures 4, 5). Two patients had hy-
dronephrosis (unilateral in two cases, bilateral
in one) and variable bowel dilatation due to
partial bowel obstruction (n=3). Areas of cen-
tral low attenuation within tumors were seen in
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4 patients and scattered foci of amorphous or
punctuate calcification were present in two cas-
es (25%). On contrast enhancement CT scan,
the degree of modest enhancement (n=4), obvi-
ous enhancement (n=3), slight or without en-
hancement (n=5) (Figure 6). According to strik-
ing CT features, the abdominal and pelvic le-
sions of the 12 cases were categorized into two
groups, ie, the most common imaging finding
of DSRCT was multiple intraperitoneal nodular
soft-tissue masses in variable sizes with mesen-
teric and peritoneal spread (group1, n=9, mean
number, 8.7; range, 3-24). Moreover, these dis-
seminated hypoattenuating nodules can occur
at other non-serosal surfaces with variable sizes

Figure 1. Axial enhanced CT revealed diffuse soft-tissue
nodularity masses with intraperitoneal peritoneum implants
and mesenteric spread.

Figure 2. Axial unenhanced CT also showed multiple con-
fluent solid mass inseparable from the bowel with intraperi-
toneal implants and lymphadenopathy
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presences of different enhancement with patho-
logical findings, areas of low attenuation and
non-enhancement are often present representing
necrosis or abundant of fibrous components and
absent of tumor cells.

Pathology Findings
On gross inspection, the lesion revealed the

presence of nonuniform white-gray multinod-
ules. All cases were diagnosed finally by pathol-
ogy which reported that tumor cells were round
or oval shape with thick nuclear chromatin and
few cytoplasms. It also presented distinct edges
and cells like a nest and many fibrous connective
tissues around the nest (Figure 7) and accompa-
nied with necrosis and bleeding (Figure 8). Im-
munoperoxidase stain in these cases were posi-
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Figure 3. Axial unenhanced pelvic CT image showed lo-
bulated large tumors located in paravesical and/or pararectal
region displacing the rectum laterally.

and the average CT value was about 25-45HU,
none of these masses had a definite organ ori-
gin. The majority of nodules are in close prox-
imity to the mesentery or metastatic spread to
the omentum. Isolated dominant mass with rela-
tively well-defined margin (group 2, n=3; with a
mean diameter of 6.8 cm, range, 4-16 cm). Punc-
tate of calcification, central areas of low attenua-
tion and no organ preference has been noted.
Liver was one of the most common metastatic
site, ascites and lymphadenopathy were also not-
ed in three advanced cases. All dominant tumors
displayed heterogeneous enhancement after IV
contrast administration in group 2, the lesions
demonstrate heterogeneous internal vascularity.
Nevertheless, no case revealed enhancement in
group 1. We noted a correlation between the

Figure 4. Axial enhanced abdominal CT revealed bilateral
low attenuation retroperitoneal nodes with liver involvement
without enhancement.

Figure 5. Axial enhanced abdominal CT revealed extensi-
ve peritoneum and pleural thickening with effusion and me-
tastatic disease.

Figure 6. Axial abdominal enhanced CT scan revealed
most massed were slightly enhanced.



tive for EMA, keratin, desimin, vimentin, NSE,
PCK, Leu-7, SMA and negative for S-100,
CMA, 34BE-12.

Therapeutic Modality
The combination of aggressive treatments such

as debulking surgery and polychemotherapy. The
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complete resection is rarely possible as to exten-
sive dissemination of most abdominopelvic
DSRCT and then aggressive surgical debulking
is the mainstay of the therapeutic strategy. In our
series, 6 cases underwent surgical debulking and
adjuvant chemotherapy (Group 1, 6/12, 50%).
The other 6 cases diagnosed by fine needle aspi-

Figure 7. Nests of tumor were
composed of uniform small cells
with round hyperchromatic nuclei
and clear cytoplasm, many fibrous
connective tissues around the
nest(haematoxylin-eosin stain ,
×200).

Figure 8. Pathology investigation
showed nests of small and round un-
differentiated cells separated by de-
smoplastic stroma with necrosis sto-
ve and bleeding.
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ration or exploratory laparatomy biopsy as to ex-
tensive distant metastasis and widespread dis-
semination. (Group 2, 6/12, 50%), all cases re-
ceived four to six courses of multiple agents
chemotherapy respectively.

Prognosis
In group 1, all patients died of tumor progres-

sion or widespread metastases after diagnosis. In
group 2, two patients died of tumor relapse or
widespread metastases 22, 24 and 40 months af-
ter diagnosis. Only one with complete tumor re-
section was alive without residual tumor with a
follow-up for 36 months after surgery. Complete
tumor resection was an independent prognostic
factor and significantly correlated with long sur-
vival. Kaplan-Meier analysis revealed the 3-year
survival was 50% in group 1 vs 16.7% in group 2
(p < 0.05) (Figure 9).

Discussion

Due to the less knowledge of its biological be-
havior, it is rarity of DSRCT, meanwhile the
pathogenesis of DSRCT is unclear. Histological-
ly, the majority of DSRCT are distinguished by
solid clusters of undifferentiated small round
cells embedded in dense desmoplastic stroma10.
These tumors are also characterized by polyphe-
notypic differentiation as evidenced by immuno-

histochemical staining for epithelial, mesenchy-
mal, and neural markers including cytokeratins
(EMA, AE1/3), desmin and vimentin, and neu-
ron-specific enolase11. DSRCT belongs to the
family of “small round cell tumors”; neverthe-
less, based on histological evaluation alone, it
can be difficult to distinguish DSRCTs from oth-
er small round cell tumors. Immunocytochemical
staining is useful in differentiating these malig-
nancies. The genetic characterization of DSRCT
is a chromosomal translocation of t (11; 22)
(p13; q12) between the Ewing’s sarcoma (EWS)
gene on chromosome 22 and the Wilm’s tumor
(WT1) gene on chromosome 11, leading to a
EWS-WT1 fusion transcript, the characteristic
translocation t(11;22)(p13;q12) is specific for
DSRCT, regardless of its site. This fusion prod-
uct causes a loss of the tumor suppressor func-
tion of WT1 and a putative upregulation of vari-
ous families of growth factors from the EWS
gene12.

DSRCTs mainly affect young adolescents with
a male-to-female ratio about 4:1 and symptomatic
presentation depending on tumors location. The
tumor has a predilection for the surface of the
omentum, mesentery of bowel or pelvis peri-
toneum, the disease can also occur at other non-
serosal surfaces. In the early stage of DSRCT, the
tumor appeared as single or multiple nodules.
Concurrent metastases, particularly involving
pleura and lung are common at the time of diag-
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Figure 9. Immunoperoxidase stain
revealed that the tumor cells were
positive for SMA.



nosis. Digestive organs involvement is secondary,
liver is one of the most common sites for metasta-
tic disease beyond the peritoneum. Clinically, pa-
tients may be asymptomatic for long time and
clinical presentation comes when the tumor bur-
den is large. Some abdominopelvic DSRCTs pre-
sent with persistent, nonspecific abdominal symp-
toms such as discomfort or distention, constipa-
tion, bowel obstruction, nausea or emesis, weight
loss, ascites, increasing abdominal girth and pal-
pable masses, infiltration of urinary organs may
cause urinary disorders such as hydronephrosis or
dysuria. Occasionally, incidental palpable abdom-
inal masses may be the major presentation. Clini-
cal presentation may be related to tumor size, dis-
tant metastasis and infiltration of the surrounding
structures. Although it can develop at various
sites, most cases usually present with widespread
abdominopelvic serosal involvement which
growth pattern closely mimics that of mesothe-
lioma. It is speculated that the cell origin of
DSRCT may be a primitive mesothelial cell. Ger-
ald et al13 statistic 109 DSRCT patients and most-
ly occurred in intra-abdominal cavity, occasional-
ly isolated case in perididymis, pleura, posterior
fossa and hands. Typical cases of DSRCT in the
intra-abdominal cavity or gastrointestinal tract are
accompanied by abdominal mass and/or pain
which are similar to other gastrointestinal tumors.
Ascites and solitary to multiple metastases nod-
ules can also present in some patients. Urinary
tract symptoms were often caused by ureteral or
bladder involvement, occasionally, DSRCT can
originate from the genitourinary tract system14.

It is the most widely used that the CT scan and
it is preferred diagnostic modality for initial diag-
nosis and for follow-up assessment, hallmark
features are a spectrum of multiple nodules or
lobulated confluent peritoneal masses with irreg-
ular contour located within mesentery, omentum
and paracolic gutter or along peritoneal surfaces
which lack of organ base, and this appearance is
attributable to widely spread of DSRCT. Al-
though these findings are nonspecific, tumors
without an apparent primary organ-based distrib-
ution can be suspicious for DSRCT especially in
young adults.

In our series, abdominopelvic space was the
commonest site at presentation, most patients
frequently presented with extensive and multi-
ple local disease and these radiographic findings
must be distinguished from peritoneal carcino-
matosis. Occasionally, DSRCT showed isolated
and bulky heterogeneous soft tissue mass oc-

curred at non-serosal surfaces which preopera-
tive imaging had a low diagnostic utility. Bellah
et al7 analyzed CT characteristics of 11 patients
with DSRCT and found that most characteristic
features include bulky intraabdominal soft-tis-
sue masses that involve omental and serosal sur-
faces, without a distinct organ of origin and
widespread implant of the tumor. In the early
stage of abdominopelvic DSRCT, the tumor ap-
peared as single or multiple nodules, neverthe-
less, advanced DSRCT often develop into bulky
and multiple masses, particularly involving and
displacing the neighboring organs with concur-
rent metastases, liver and pleura are commonly
affected at the time of diagnosis. In our series,
the most common character was multiple lobu-
lated solid nodules with irregular boundary and
widely distributed on the peritoneum. The hypo-
dense areas and heterogeneity reflect tumor he-
morrhage or necrosis. Ascites, calcifications,
nodular peritoneal thickening, lymphadenopa-
thy, hydronephrosis, and bowel obstruction
were associated findings. Bulky peritoneal soft-
tissue masses without an apparent organ based
primary site are characteristic of intraabdominal
DSRCT tumor15. The most useful radiographic
method is CT scan especially with intravenous
contrast. In our initial investigation results, the
imaging characteristics of DSRCTs depend on
their contents, a striking feature of our study
which not emphasized in previous reports was
the presence of abundant fibrous connective tis-
sues or stromal composition in relationship with
slight or no enhancement on CT scan; we spec-
ulate it might relate to minimal vessel supply
compared with abundant tumor cells type. Non-
enhancement areas often represent necrosis, he-
morrhage or fibrous components. The solid
components may demonstrate mild enhance-
ment on arterial phase images and is related to
the densely desmoplastic stroma tissue. In en-
hancement cases, we speculated that this may
be caused by densely packed tumor cells and
vascularity.

The differential diagnosis of DSRCT faces a
dilemma and encompasses a wide range of neo-
plastic and inflammatory conditions, especially
diffusely spreading entities such as desmoid tu-
mor, malignant peritoneal mesothelioma, lym-
phoma, peritoneal sarcomatosis, tuberculosis,
gastrointestinal stromal tumor and Castleman
disease and so on16. Radiographic appearance of
most primary and metastatic abdominal tumors
are similar to DSRCT and should be considered
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in the differential diagnosis, close scrutiny for tu-
mor location especially metastatic spread along
the serosal coverings, multiple peritoneal nodular
with the primary origin of mesentery, omentum
or retroperitoneum and scattered throughout the
peritoneal cavity may help to differentiate it17.

A proper consensus about treatment has not
yet been established. The treatment of DSRCT
remains a clinical challenge and lack of standard
treatment modalities, despite multiple treatment
strategies including high-dose chemotherapy
regimens active for DSRCT, aggressive debulk-
ing surgery, whole abdominal radiation or even
autologous stem cell transplant; the prognosis of
DSRCT is poor and most cases die within 3
years18.

Aggressiveness of DSRCT may add a surgi-
cal burden and the impact of surgical resection
upon survival remains unclear owing to intra-
abdominal localization, frequent multiple peri-
toneal implants or multifocal lesions, complete
resection is usually impossible. Patients had im-
proved survival in those who underwent gross
tumor resection. Cytoreductive or debulking
surgery has been performed before chemothera-
py is used for symptomatic relief. However, its
impact on survival is uncertain. Although ag-
gressive surgical intervention may result in bet-
ter survival, adjuvant therapy remains unclear
due to the high recurrence and rarity of the tu-
mor. Complete surgical excision could im-
proved survival; however, a complete resection
is very difficult sometimes and only debulking
was possible. Debulking surgery in our investi-
gation is defined as definitive removal of at
least 90% of the tumor burden. Given the fre-
quent peritoneal involvement, the patient
should be performed peritonectomy. In our sur-
gical group series, only 3 cases were totally ex-
cised, and surgical debulking of large masses in
the other 3 cases had been performed. Surgical
debulking has a role in symptom relief, espe-
cially those intestinal obstruction cases. Among
those, 4 cases developed local recurrence or
progressive disease. Many chemotherapy com-
binations have been tried, but the optimal
scheme and generally accepted chemotherapy
option have not determined at present. In previ-
ous investigation, DSRCT has been confirmed to
be moderately sensitive to intensive chemothera-
py, unfortunately, response duration was ex-
tremely poor19. Many aggressive combination
chemotherapy regimens have been trialed in
DSRCT but none have shown curative outcome.

DSRCT is too rare to establish chemotherapy
guidelines on the basis of published medical lit-
erature and our initial experience. Moreover, ran-
domized trials comparing high-dose chemothera-
py or chemotherapy plus surgery to chemothera-
py alone are impossible to carry out. More efforts
to prolong survival and produce a symptomatic
benefit are justified. In our initial case load, if the
tumor is too extended to be radically excised, the
patient should start chemotherapy. Unfortunately,
the response of DSRCTs to conventional
chemotherapy is poor or temporarily effective, its
impact on overall survival remains to be deter-
mined, meanwhile the optimal chemotherapy
modalities remain to be determined. The survival
benefit from chemotherapy may outweigh its side
effect profile.

Radiotherapy especially whole abdominopelvic
external beam radiation to the entire abdomen
and pelvis in DSRCT has not been used as ex-
tensively owing to its acute toxicities and low
response rate. However, combination triple
modality therapy has reported by Lal et al20. A
total of 66 cases with DSRCT, including 29 pa-
tients (44%) underwent chemotherapy, surgery
and radiotherapy and three-year survival was
55% in those receiving comprehensive treat-
ments compared to 27% in which all three
methods were not performed.

Conclusions

No pathognomonic radiological character was
noted in abdominal DSRCT, radiologically, it
was difficult to differentiate from other soft-tis-
sue tumors. CT findings are variable, the most
common imaging finding is multiple soft tissue
masses inclined to extensively peritoneal and
mesenteric spread. Occasionally, isolated bulky
mass situated in peritoneal or pelvic space with
obviously heterogeneous enhancement, these fea-
tures may reflect the different histological com-
position of the tumors, and familiarity with these
different radiological features may help improve
the diagnosis. Owing to a retrospective study,
limited cases, nonuniform imaging protocols and
absence of more histological data to confirm the
conclusion is the demerits of this analysis.
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