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ABSTRACT

Background: The objective of this study was to evaluate the impact of radical prostatectomy on carcinosarcoma of the
prostate. Methods: Patients diagnosed with carcinosarcoma of the prostate from 1977 through 2007 were identified in
the Surveillance, Epidemiology, and End Results (SEER) database. Outcomes were examined with Kaplan-Meier sur-
vival analysis and Cox models. The association between clinical and demographic characteristics and survival of car-
cinosarcoma of the prostate was examined. Results: A total of fifty-four cases of histology confirmed carcinosarcoma of
the prostate were identified. Median age of the patients was 74 years (range 28 - 94). Of the patients with a known tu-
mor stage, all but one patient had a locally advanced or distant stage; all of the patients with known histology grade
had poorly or undifferentiated histology. Twenty (37%) patients underwent transurethral resection only and Fourteen
(25.9%) patients underwent radical prostatectomy. Eight (14%) patients received radiation therapy in combination with
surgery. The median cancer specific survival was 16 months (95% CI 0 - 32 months). 1-, 3-, and 5- year cancer specific
survival rate were 55.1%, 32.3% and 21.1%. In a multivariate analysis, radical prostatectomy was found to be a sig-
nificant prognostic factor for cancer-specific survival. Conclusions: Carcinosarcoma of the prostate commonly occurs
in older patients and associated with aggressive disease and poor prognosis. Radical prostatectomy is the only treat-
ment modality that significantly improves survival. Emphasis on early diagnosis and detection and multimodality ther-
apy of this disease is needed to improve the outcome for patients with this malignancy.
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1. Introduction osteosarcoma, leiomyosarcoma, fibrosarcoma or rhab-
domyosarcoma [7-10]. The epithelial component is cy-
tokeratin, PSA- and PAP-positive. In a minority of cases,
the spindle cell element expresses cytokeratin, but PSA
and PAP are rarely positive [5]. Clinically, these patients
tend to be older, and present with advanced stage [1-6];
in roughly half of cases have a history of prostatic ade-

nocarcinoma treated by radiation [3,4]. The tumors com-

Carcinosarcoma of the prostate is a rare and aggressive
tumor characterized by the coexistence of malignant high
grade epithelial and mesenchymal components [1]. Less
than 100 cases of prostate carcinosarcoma have been
reported in the literature, most often as single case report
or limited series [2-10] with focus on histopathological

characteristics. Microscopically, carcinosarcomas are
biphasic tumors made of an intimate admixture of carci-
nomatous and sarcomatous components with abrupt or
gradual transition from one to the other. In most cases,
the epithelial component consists of high grade adeno-
carcinoma with possible epidermoid and/or glandular
differentiation, while the heterologous component con-
sists of chondrosarcoma, malignant fibrous histiocytoma,
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monly produce bladder outlet obstruction and often re-
quire repeated transurethral resection of the prostate
(TURP) to control local symptoms. Serum PSA levels
are usually lower than expected for the tumor volume.
The histogenesis of prostate carcinosarcoma is not
completely understood, and various interpretations have
been proposed for the heterogenous components of this
tumor [11-17]. Some investigators suggested that these
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tumors develop as a result of undifferentiated, totipoten-
tial neoplastic cells that undergo multiple pathways of
terminal differentiation into either mesenchymal or epi-
thelial elements. This theory is supported by the presence
of epithelial markers (cytokeratin or EMA) in mesen-
chymal areas and the presence of ultrastructural features
(desmosomes or tonofilaments) of epithelial differentia-
tion in sarcomatoid elements [11]. Others believe that in
cases where different components share no common fea-
tures on immunohistochemical and electron microscopic
examinations, carcinosarcomas might be the result of
true “collision” tumors, where both malignant epithelial
and mesenchymal components arise independently from
each other [16]. Several investigators evaluated clonality
in both malignant epithelial and mesenchymal elements
using genetics or molecular techniques. The tumor cells
from both tumor components showed monoclonality and
clonal identity in all cases studied, suggesting a mono-
clonal origin [13-15]. Other theories include carcinosar-
coma might developed as a equence of conmetaplastic
chondromatous response which subsequently became
malignant in patients with primary adenocarcinoma of
the prostate [17,18]; or originate from the mesodermal
vestige within the prostate [19].

Due to the rarity of this malignancy, current knowl-
edge about carcinosarcoma of the prostate is limited to
small retrospective case series and case reports. The
clinical significance and biologic behavior of this sub-
type of prostate cancer remains poorly understood. To
improve our understanding of this tumor, we have un-
dertaken a comprehensive analysis of patients with car-
cinosarcoma of the prostate identified in the National
Cancer Institute’s Surveillance, Epidemiology, and End
Results (SEER) database.

2. Methods
2.1. Data Source

Surveillance, Epidemiology, and End Results (SEER)
databases included patient records from multiple sites
across the United States. The database was designed to
reflect overall characteristics of the United States, in-
cluding the variety of racial/ethnic groups, geographical
locations. SEER 9, 13, and 17 registries cover approxi-
mately 9.5%, 13.8%, and 26.2% of the total US popula-
tion, respectively [20]. Data for this study were obtained
from SEER*Stat public-use data files, available on the
internet at the National Cancer Institute web site.

2.2. Study Population and Variables

The cases of prostatic carcinosarcoma were extracted
from the SEER on the basis of anatomic site (ICD-O-2
codes C61.9) and histologic type (ICD-O code 8980) for
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those patients first diagnosed and/or treated between
January 1977 and December 2007.

Patients’ social demographic characteristics (i.e. age,
race/ethnicity and marital status) and tumor grade and
stage at the time of diagnosis, were determined from the
SEER database. SEER general summary stage [21] clas-
sifies patients as having local, regional (extension into
adjacent tissues or nodal involvement), or distant disease.
The World Health Organization’s standard grading sys-
tem was used with four separate categories (well, moder-
ately well, poorly differentiated, and undifferentiated).
For prostate cancer cases, SEER database recorded the
highest value of PSA tests at the time of diagnosis under
the variable named “Tumor Marker 2”. In the database,
PSA was categorized as a) none, b) positive, ¢) negative,
d) borderline, undetermined whether positive or negative,
e) ordered, but results not in chart, f) unknown or no in-
formation [21]. According to the available information,
we grouped PSA levels into three groups in this study:
above normal (positive), normal (negative) or unknown.

2.3. Statistical Analysis

Discrete data are reported as frequencies and compared
by chi-square and Fisher’s exact tests as appropriate.
Continuous data are reported as mean = SD and com-
pared by student’s t test. Cases identified at the time of
autopsy or by death certificate only or with more than
one primary were excluded from survival analyses. Sur-
vival duration was measured by the Kaplan-Meier
method [22] and compared by the log rank test. Multi-
variate survival analyses were carried out using the Cox
proportional hazard model. Hazard ratios and 95% con-
fidence intervals were reported [23]. All other statistical
calculations were performed by SPSS 12.0 (Apache Soft-
ware Foundation 2000). Comparative differences were
considered statistically significant when the p value was
<0.05.

3. Results
3.1. Patient and Tumor Characteristics

Between 1977 and 2007, a total of 54 patients with his-
tologically confirmed carcinosarcoma of the prostate
were identified in the SEER 17 registries. The median
age of these patients at diagnosis was 74 years, with a
range of 28 to 94 years. Forty-six patients (85.8%) were
white, while African American accounted for 5 (9.3%)
patients. Other ethnicities accounted for 3 patients (5.6%).
Details of patient and tumor characteristics of study co-
hort are included in Table 1.

Of the 36 patients with known AJCC stage, 35 patients
presented with either locally advanced or distant stage;
all of the 27 patients with known histology grade had
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Table 1. Characteristics of 54 patients with carcinosarcoma
of the prostate diagnosed between January 1977 and Decem-
ber 2007.

Characteristics Total patients N (%)
Age groups Mean (£SD) 73 (£12)
<75 yrs 29 (53.7)
>75 yrs 25 (46.3)
Race Black 509.3)
White 46 (85.8)
Others 3(5.6)
Married Yes 36 (66.7)
No 15 (27.8)
Unknown 3(5.5)
Grade Moderately-differentiated 3(5.6)
Poorly-differentiated 12 (22.2)
Undifferentiated 12 (22.2)
Unknown 27 (50.0)
AJCC Stage <T3 1(1.9)
>T3 35 (64.8)
Unknown 18 (33.3)
SEER Stage Local/regional 21 (38.9)
Distant 13 (24.1)
Unknown 20 (37.0)
PSA Above normal 12 (22.2)
Normal 509.3)
Unknown 37 (68.5)
Year of diagnosis 1977-1994 19 (35.2)
1995-2007 35 (64.8)
CDS Prostatectomy 14 (25.9)
TURP 20 (37.0)
Surgery NOS 4(7.4)
No 16 (29.6)
Radiation Yes 17(31.5)
No 37 (68.5)

CDS = cancer directed surgery; PSA = prostate specific antigen; American
Joint Committee on Cancer (AJCC); Transurethral resection of the prostate
(TURP).

poorly or undifferentiated histology.
3.2. Treatment

Most of patients (70.4%) were treated with cancer di-
rected surgery (CDS): twenty patients (37.0%) under-
went transurethral resection of the prostate (TURP) only
and fourteen (25.9%) patients underwent radical prostate-
ctomy. Seventeen (17.9%) of patients received radiation
therapy, among them, nine patients received radiation
therapy as primary therapy; eight patients received radia-
tion in combined with cancer directed surgery (One pa-
tient received radiation before radical prostatectomy; five
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patients received radiation after radical prostatectomy;
one patients received radiation after TURP; one patient
received radiation before and after radical prostatectomy)
(Table 1).

3.3. Survival

All patients had active follow-up (range 0 - 127 months);
48 of 54 (88.9%) patients died during the follow-up pe-
riod. Figure 1(a) presents Kaplan-Meier survival curves
for overall survival of entire cohort. The median overall
survival was 13 months (95% CI 8 - 18 months) (Figure
1(a)). Figure 1(b) presents Kaplan-Meier survival curves
for cancer specific survival of entire cohort. The median
cancer specific survival was 16 months (95% CI 0 - 32
months) (Figure 1(b)).

Table 2 presents the 1-, 3-, and 5- year cancer specific
survival rate according to patients and tumor characteris-
tics. Figure 1(c) presents Kaplan-Meier survival curve
according to therapy. There is a significant difference of
cancer specific survival among those who underwent
prostatectomy and those did not (p < 0.001).

Table 3 presents the result of multivariate survival
analyses using Cox proportional hazard model. After
adjusting for the demographic, clinical and treatment
related factors, only prostatectomy was identified as an
independent factor associated with cancer specific sur-
vival (HR = 0.175; 95% CI 0.064 - 0.478; p = 0.001).

4. Discussion

Although a single center study reported an incidence rate
of 0.79% [3], the true incidence of carcinosarcoma of the
prostate is unknown. The incidence in this population
study is much lower than what was reported in single
institution studies [4]. This discrepancy likely reflects the
fact that single institution studies are usually reported
from large, tertiary-care referral centers, where the pa-
tients with rare tumors tend to seek second opinion. Cur-
rent practice pattern may be also contributed to current
finding. It was reported 50% of carcinosarcoma of the
prostate cases were found in case of prostate adenocar-
cinoma previously treated with hormone or radiation
therapy [4,7,24,25]. Re-biopsies are seldom performed in

Table 2. 1-, 3-, and 5-year cancer specific survival of pa-
tients with carcinosarcoma of the prostate according to
demographic and clinical characteristics.

Charactistics Cancer Specific Survival Rate (%)

1-year 3-year S-year
Overall patients 55.1 333 21.2
Prostatectomy
No 42.1 17.0 12.8
Yes 923 75.5 432
JCT
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Figure 1. Kaplan-Meier survival curves for (a) Overall survival of entire cohort, (b) cancer specific survival of entire cohort,
(c) cancer specific survival rate of patients by therapy. P value shown for log-rank test between two groups.

patients with prostate cancer, due to the perception that
the re-biopsy of these patients in the face of known pros-
tate cancer is not warranted, especially in the case of eld-
erly patients with advance stage disease. Inconsistent use
of a standardized pathologic classification likely account
for the conflicting results of many clinical series [4-8].
Numerous nomenclatures have been used to identify
these tumors. Wick and Swanson preferred the unifying
term “sarcomatoid carcinoma” due to the presumed ori-
gin from carcinoma with varying degrees of divergent
differentiation, including sarcomatoid pattern [1]. In some
case, carcinosarcoma of the prostate may be classified as
metaplastic carcinoma, spindle-cell carcinoma, and ma-
lignant mixed mesodermal tumor. Based on above, some
investigators postulate that the incidence and clinical
impact of this subtype of prostate cancer are likely un-
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derestimated and underreported [19,20].

Clinically, the patients with prostate carcinosarcoma
tend to be older man [4,7], and in roughly half of cases
have a history of prostatic adenocarcinoma treated by
radiation [3,4,7]. The tumors usually produce bladder
outlet obstruction and often require repeated TURs to
control local symptoms [7]. Serum PSA levels are usu-
ally lower than expected for the tumor volume [4]. Es-
trogen therapy may stimulate tumor growth, as suggested
by the case reported by Hamlin and Lurid [16]. In con-
trast to adenocarcinoma of the prostate, carcinosarcoma
is generally characterized by a rapid and lethal course [2,
3]. Therefore, it is critical to establish a correct histo-
logical diagnosis to avoid inadequate therapy such as
orchiectomy and hormonal therapy. In the largest pub-
lished series, 5- and 7-year survivals were 41 and 14%,

JCT



The Impact of Radical Prostatectomy on the Survival of Patients with Carcinosarcoma of the Prostate 479

Table 3. Multivariate analyses of factors associated with
cancer specific mortality in patients with carcinosarcoma of
the prostate.

Characteristics Group HR (95% CI) P value
Age 0.98 (0.94 - 1.02) 0.41
Ethnicity White 1.00
Others 0.73 (0.23 -2.29) 0.73
Marital status Married 1.00
No 0.89 (0.08 - 2.07) 0.79
Diagnosis year 1977-1994 1.00
1995-2007 0.76 (0.38 - 7.22) 0.81
Prostatectomy No 1.00
Yes 0.12 (0.04 - 0.40) <0.0001
Radiation No 1.00
1.40 (0.62 - 3.16) 0.42
Stage Local/regional 1.00
Distant 0.76 (0.24 - 2.40)
Unknown 0.41 (0.05 - 3.56) 0.42

HR = Hazard ratio; CI = Confidence interval.

respectively [4]. The clinical characteristics of patients
with carcinosarcoma of the prostate in this study consis-
tent with previous published single institution studies, the
cancer specific survival of this cohort of carcinosarcoma
of the prostate was poor. In our study, the 1-, 3- and 5-
year survival rate of carcinosarcoma of the prostate were
50.4%, 26.2% and 11.4% (Figure 1(a)). Our findings
confirmed prior reports that carcinosarcoma of the pros-
tate is a highly aggressive subtype [2,4,7], carcinosar-
coma of the prostate should be treated as a separate entity
distinct from ordinary adenocarcinoma.

Owing to the rareness of carcinosarcoma of the pros-
tate, there is no standard treatment for this disease.
Transurethral resection of the prostate (TURP) carries the
risk of incomplete tumor resection. Therefore, radical
prostatectomy is the treatment of choice [4,6,7,9,24]. In
this study, a multivariate survival analyses indentified
prostatectomy as the sole independent factor associated
with favorable cancer specific survival.

The prognosis of this tumor remains poor, even in
those patients with resectable disease, local recurrence
and/or metastasis rates were very high after radical sur-
gery [4,6]. The overall 5-year cancer specific survival
rate after prostatectomy in our study population was only
21%, suggesting a high risk of early dissemination at the
time of prostatectomy. Accurate staging is an important
for proper disease management. Curative therapy can
only be performed in patients with localized prostate
carcinoma. However, clinical staging to differentiate
between localized and advanced disease stage appear to
be unreliable [26-28]. Meticulous presurgical staging and
selection of appropriate surgical candidates is essential.
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Multimodality treatment including prostatectomy, pre- or
postoperative radiation therapy, and neoadjuvant or ad-
juvant chemotherapy have been used in the management
of carcinosarcoma of the prostate, but there are no stan-
dard treatment recommendations [2-4,7,11]. Patients with
bulky disease may be treated with neoadjuvant (preop-
erative) chemotherapy with or without radiotherapy fol-
lowed by an attempt for surgical resection.

Our findings should be interpreted within the limita-
tions of the study. This is a nonrandomized study; there-
fore, selection bias might have been present because pa-
tients undergoing prostatectomy tend to be healthier. Al-
though we adjusted for differences in demographic and
clinical features, residual confounding might be present.
In addition, our data did not allow us to examine surgical
volume, hospital characteristic, receipt of chemotherapy,
and patient comorbidities, all of which are factors pre-
sumed to influence survival in cancer patients [17].
However, the use of cancer specific survival rather than
overall survival in our study has modified the limitation
to some degree. Finally, sample size in our study may
still not be enough to fully describe the factors that affect
the incidence, treatment choice, and survival of this rare
tumor.

5. Conclusions

In summary, carcinosarcoma of the prostate is a highly
malignant neoplasm, occurring predominantly in elder
males with an advanced stage at presentation and with
poor prognosis. Radical prostatectomy is the only treat-
ment modality that significantly improves survival. Ac-
curate histological diagnosis, meticulous presurgical st-
aging and selection of appropriate surgical candidates are
essential. Emphasis on early diagnosis and detection and
multimodality therapy of this disease is needed to im-
prove the outcome for patients with this malignancy.
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