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Abstract. Background: Esophageal carcinosarcoma (ESC)
is a rare malignant lesion of the esophagus with
controversial characteristics and prognostic factors. Patients
and Methods: with
esophageal carcinosarcoma were referred to the Center for
Esophageal Diseases located in Padua from January 1, 1980
to December 31, 2011. Clinical characteristics, pathological
features, treatment and outcome were retrospectively
analyzed in a prospectively collected database. Results: Five
patients received palliative treatment and one refused

Seventeen consecutive patients

surgery, they died of unresected tumor or progression of
disease within 0.6-43.5 months after diagnosis. Eleven
patients underwent surgical treatment with complete tumor
resection; recurrence rate was 80%, leading to death within
2 years after surgery. Only two resected patients are
currently alive and free of disease over 20 years after
surgery. Conclusion: Our results did not support the better
prognosis concept of esophageal carcinosarcoma and
suggested the importance of radical esophagectomy with
adequate lymph node dissection.

Esophageal carcinosarcoma (ECS) is a rare malignant lesion
representing less than 3% of all esophageal neoplasms. It has
both carcinomatous and sarcomatous components and Virchow
named it after these two components (1). At first, its
development was explained by pathologists with the effect of
a primary carcinoma on the subsequent malignant growth of
the stroma (2).

Further studies have suggested other two hypotheses: the
“collision concept” in which both components
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simultaneously and independently undergo malignant
transformation and the “metaplastic hypothesis” in which
both components are derived from a single common
ancestral cell (3).

In the past twenty years, most articles presented ECS
case-report studies that included less than 200 total subjects.
Only few studies have retrospectively evaluated local
medical databases covering large time spans, in search for
patients with a diagnosis of carcinosarcoma (3-8).

ECS patients were mostly found to be males, with a large
age interval, and tumor located in the middle third of the
esophagus. A favorable prognosis had often been attributed
to ECS, mainly based on the concept of the early detection
of disease. However, clashing results about prognosis had
been reported and this topic remains unclear.

This article includes a series of 17 consecutive cases of
esophageal carcinosarcoma presented at our Institute in the
past 32 years. The purpose was to shed light on this rare kind
of malignancy, in order to provide better patient care.

Patients and Methods

Study design. We retrospectively evaluated all patients presented
with esophageal malignancy at the Center for Esophageal Diseases
located in Padua from January 1, 1980 to December 31, 2011.
Patients’ data were recorded in a prospectively collected database
(9), which included patients’ characteristics, tumor features and
treatment strategy. Follow-up information, also included in the
database, was obtained from scheduled visits.

Of the 5,309 patients included in the database, 17 patients
(0.32%) had a diagnosis of ECS and they were included in the
study. The clinical and pathological features, including location,
tumor size, depth of invasion, metastatic lymph node involvement,
were analyzed. Treatment information and outcome data were also
included in the analysis.

Staging. Tumor node metastasis (TNM) staging was performed
according to the criteria of the International Union Against Cancer
(UICC). The sixth edition was used because the most recent
carcinosarcoma was diagnosed before 2010 (10). Pretreatment
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Table 1. Patients’ characteristics.

Patient Age (years) Gender Tumor site Tumor length (mm) Clinical stage
1 70 Male Cervical esophagus 50 T2NOMO
2 62 Male Middle third of the esophagus 20 TINxMx
3 86 Male Upper third of the esophagus 50 T2NxMx
4 69 Male Upper third of the esophagus 60 TINIMI1
5 66 Male Cervical esophagus 50 T4NOMO
6 82 Male Middle third of the esophagus 100 T3NIMO
7 60 Male Cervical esophagus 40 TANIMO
8 62 Male Cervical esophagus 40 TINOMO
9 26 Male Lower third of the esophagus 80 T3NOMO

10 57 Male Middle third of the esophagus 150 T3NOMO
11 63 Male Upper third of the esophagus 150 T3NOMO
12 77 Male Middle third of the esophagus 60 T3NIMO
13 62 Male Cervical esophagus 40 T2NOMO
14 62 Male Middle third of the esophagus 30 T2N1MO
15 61 Female Middle third of the esophagus 60 T3NIMO
16 45 Male Middle third of the esophagus 60 T3NIMO
17 50 Female Cervical esophagus 30 TINOMO

evaluations for esophageal carcinosarcoma, as well as other
esophageal cancer histotypes, included barium tests, esophageal
endoscopy, computed tomography (CT) of the neck, chest, and
abdomen, as well as bronchoscopy. Endosonography (EUS) of the
esophagus has been part of our routine esophageal cancer staging
since 2000 and positron emission tomography scan since 2005.

Surgical treatment. The surgical technique has already been
published elsewhere (11). Esophagectomy was performed using an
Ivor-Lewis procedure via a laparotomy and right thoracotomy for
tumors located in the mid-lower esophagus and esophagogastric
junction. A 3-stage procedure, with an additional left cervical
incision, was performed in tumors of the upper third of the
esophagus. A pharingo-laringo esophagectomy was reserved to
cervical esophageal tumors involving the upper esophageal
sphincter. En bloc lymph node dissection was routinely performed:
in cervical tumors cervical nodes were resected. The alimentary
tract was reconstructed using the gastric pull-up technique.
Patients were examined at regularly scheduled intervals by
members of the surgical team after 1, 3, 6 and 12 months and
every 6-12 months thereafter.

Statistics. Patients’ data were collected in Microsoft Access
database and exploratory statistical analysis was performed using
the SAS 9.1 software. Categorical data were expressed as number
and percentage, continuous data as median and interquartile range

(IQR).
Results

Patients’ characteristics. Seventeen patients (0.32% among
all esophageal malignancies reported at our Institution) had a
diagnosis of ECS in the specific study period. Patients’
characteristics are shown in Table I. Most of them were
males (88.2%) with a median age of 62 years (IQR=60-69).
The most common tumor sites were the middle thoracic
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esophagus (7/17, 41.2%) and the cervical esophagus (6/17,
35.3%). The median tumor length was 55 mm (IQR=40-70).
Twelve patients (70.5%) had clinical stage I-II at diagnosis.
With regard to depth of invasion, three were superficial (T1),
four involved the muscularis propria (T2), eight involved the
adventitia (T3) and two involved the adjacent structure (T4).
Lymph node metastasis was diagnosed in 5 patients (29.4%)
and one (5.9%) had distant metastases.

Pathological features. Pre-treatment evaluations for ECS
were performed as described in the Patients and Methods
section. Upon macroscopic evaluation, 14 patients (82.4%)
had polypoid tumors and 3 (17.6%) had ulcerative tumors.
Microscopic examination identified two tumor components,
carcinomatous cells and sarcomatous cells. The
carcinomatous elements were squamous cell carcinoma in
16 patients and anaplastic in one patient. The sarcomatous
elements were spindle cell sarcoma in all patients.

Treatment and clinical outcome. Treatment strategies are
shown in Table II. One patient (cT2NOMO) refused surgical
treatment and he died at 14 months from diagnosis because
of disease progression. Five patients received endoscopic
treatment due to poor conditional status or clinical M1
stage. Three of them received endoscopic palliation (laser
therapy or endoscopic stenting) and they died at 2, 22 and
43 months after treatment because of disease progression; 2
patients received definitive gastrostomy and they died
within 6 months after treatment because of the progression
of the disease.

Eleven patients underwent radical surgery with complete
tumor resection (R0): esophagectomy in 9 and pharingo-
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Table II. Treatment strategy and outcome.

Patient Neoadj? Surgical treatment Adjuvantb Status Cause of death Survival®
1 No No No Deceased Unresected tumor 14
Palliation:

2 No Laser therapy No Deceased Unresected tumor 22

3 No Laser therapy No Deceased Unresected tumor 43

4 No Endoscopic stenting No Deceased Unresected tumor 2

5 No Definitive gastrostomy No Deceased Unresected tumor 6

6 No Definitive gastrostomy No Deceased Unresected tumor 0.6

Resection:

7 No Pharingo-laryngo esophagectomy No Deceased Recurrence 21

8 No Esophagectomy RT Deceased Recurrence 6.5

9 No Esophagectomy CT Deceased Recurrence 12
10 No Esophagectomy No Deceased Recurrence 8
11 No Esophagectomy No Deceased Recurrence 145
12 No Esophagectomy No Deceased Recurrence 10
13 No Esophagectomy No Alive - 291
14 No Esophagectomy No Deceased Recurrence 22
15 No Esophagectomy No Deceased Postop.complid 2.9
16 No Esophagectomy RT Deceased Recurrence 35
17 RT Pharingo-laryngo esophagectomy RT Alive - 314

CT: Chemotherapy. RT: Radiotherapy. #@Neoadj: neoadjuvant therapy. PAdjuvant: adjuvant therapy. ¢Survival was calculated as months from surgery
to death or last follow-up visit for all patients but the first (since no surgical treatment was performed, his time interval was calculated from date of

diagnosis). 4Postop.compli: Postoperative complication (cardiac failure).

laringo esophagectomy in 2. One of them died of
postoperative complications (myocardial infarction) and 8
patients died of tumor recurrence within 2 years after surgery
(range=3.5-22 months). The recurrence was local in one
patient, distal in 2 patients and both in 5 patients. Only 2
patients are alive “free of disease” at 291 and 314 months
after surgery.

Clinical stage and pathological stage of patients who
underwent resection without neoadjuvant therapy are shown
in Table III. Depth of tumor invasion was correctly
diagnosed in 4/10 (40%), lymph node involvement in 6/10
(60%) and clinical M stage in 10/10 (100%).

Metastatic lymph node distribution. After histopathological
examination of all resected specimens, lymph node
metastasis was found in 7 out of 11 patients (63.6%) who
underwent surgical treatment. The most involved node was
the paraesophageal node (34.4%) followed by laterocervical,
subcarinal, recurrent nerve and paracardial ones (18.2%).
Paratracheal, inferior pulmonary vein and perigastric nodes
was less frequently involved (9.1%).

Discussion
The low incidence of ECS limits the available information

on this kind of malignancy. The literature reports a rate less
than 3% of all esophageal malignancy, thus most studies

Table III. Clinical and pathological stage of patients who underwent
resection without neoadjuvant therapy.

Patient Clinical stage Pathological stage
7 T4N1IMO T4N1MO
8 TINOMO T2N1IMO
9 T3NOMO T2NOMO

10 T3NOMO T2N4MO
11 T3NOMO T2NOMO
12 T3NIMO T3NIMO
13 T2NOMO TINOMO
14 T2N1MO T2N1IMO
15 T3NIMO T3NOMO
16 T3NIMO T4N3MO

were case-reports with limited investigatory resources (12-
17). Only centers with high volume and long time experience
could report more than one or two ECS patients (3-5).
However, information from case reports could be gathered
to gain understanding of disease features. A summarizing
effort was performed by Iascone ef al. in 1999, collecting a
total of 127 carcinosarcomas and 57 pseudosarcomas from
the literature (18). In 2006 Sanada et al. reviewed 57 cases
of ECS reported in Japan between 1995 and 2004 (17). Both
reviews allowed for exploration of ECS characteristics and
they showed a wide age interval (between 44 and 86 years
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old), the predominant male gender (over 80%), the main
tumor location in the middle third of the esophagus (over
50%) and early stage at diagnosis (invasion to, but not beyond
the, submucosa in almost half of the patients). Our data
confirmed the wide age interval, the male predominance and
the middle third of esophagus as the main tumor location.
Few patients had superficial ECS (17.7%), as reported also
by Wang et al. (24%) (3) and Kuo et al. (27%) (4). These
data clashed with the higher rate (from 40% to 80%) shown
in older studies (7, 15, 16) and by Zhang et al. (8).

Although the limited esophageal wall penetration, a
considerable involvement of regional lymph nodes has been
reported since the first reviews (17, 18), conformed by later
single-Institution studies. (3, 4, 5) Lymph node metastasis
was found in over 60% of our patients who underwent
surgical resection.

The main curative treatment for ECS is esophagectomy,
with a surgical rate between 75% and 95% (3, 4, 17, 18).
However, poor conditional status or clinical M1 stage
prevented 29.4% of patients in our sample from surgical
resection, influencing their prognosis. The role of neoadjuvant
therapy is still unclear since the early stage at diagnosis drives
clinicians to first-line surgery and prevents researchers from
exploring this facet. Our data, thus, cannot be useful because
only one patient received neoadjuvant therapy.

A better prognosis had often been attributed to ECS with
respect to other esophageal malignancy. Some researchers
supported this concept suggesting the underlying effect of
the intraluminal growth on the early detection of the disease.
Thus, the growth would have affected the early onset of
symptoms, resulting in prompt diagnosis and lower
propensity for tumor invasion (16, 19).

Actually, clashing results about prognosis have been
reported. Two recent retrospective Chinese studies showed
quite good prognosis for their patients, with a 3-year overall
survival over 50% and 5-year overall survival over 40% (3,
8). An older Chinese paper described four patients who were
all alive “free of disease” after 3 years of surgical resection
(19) and a Japanese study reported a 3-year overall survival
of 62.8% (that dropped to 26.7% at 5 years) (7). The concept
of better prognosis was not supported by two recent Japanese
studies that reported a similar prognosis for ECS patients and
esophageal squamous cell carcinoma patients. Kuo et al.
suggested a relationship between early lymphatic spreading,
distant metastasis and poor prognosis (4). Sano et al.
reported an even lower survival in ECS T1 patients than in
esophageal squamous cell carcinoma T1 patients (5). Both
reviews reported a poor prognosis in their pools of ECS
patients (17, 18). In a 2006 review, only 13% of resected
patients were reported to be alive “free of disease” at 2 years
after surgery (17) In a 1999 review, the rate of resected
patients alive “free of disease” or dead from unrelated causes
dropped from about 60% at 3 years after surgery to about
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15% at 5 years (18). In our cases, 29.4% of resected patients
did not undergo surgical resection and only 18.2% were alive
“free of disease” at 2 years after surgery.

This study has some limitations mainly due to the rarity
of the malignancy— that are common among similar studies.
It is a single-Centre retrospective study and includes a
limited number of patients. It also covers an extended time
period, leading to possible bias related to changes in
diagnostic procedure and in treatment strategies.

Conclusion

Our results did not support the better prognosis concept of
ECS and suggested the importance of radical esophagectomy
with lymph node dissection, followed by careful follow-up
monitoring of lymph nodes . The role of neoadjuvant therapy
remains unclear and further data are required to explore the
possible benefits in curative treatment of this malignancy. In
addition, since the low incidence of ECS prevents
researchers from gathering adequate-sized samples, more
information could be provided by retrospective explorations
of single-Center experience.

Funding

This study was supported by Current Research Fund from the Italian
Ministry of Health to Carlo Castoro.

Conflicts of Interest
The Authors declare no conflicts of interest.
References

1 Virchow R: Die krankhaften Geschwiilste. Berlin, August
Hirschwald, Vol. II, pp. 181-182, 1864-1865.

2 Saphir O and Vass A: Carcinosarcoma. Am J Cancer 33: 331-
361, 1938.

3 WangL,LinY, Long H, Liu H, Rao H, He Y, Rong T and Liang
Y: Esophageal carcinosarcoma: a unique entity with better
prognosis. Ann Surg Oncol 20: 997-1004, 2013.

4 Kuo CJ, Lin TN, Lin CJ, Wu RC, Chang HK, Chu YY, Lien JM,
Su MY and Chiu CT: Clinical manifestation of esophageal
carcinosarcoma: a Taiwan experience. Dis Esophagus 23: 122-
127, 2010.

5 Sano A, Sakurai S, Kato H, Sakai M, Tanaka N, Inose T, Saito
K, Sohda M, Nakajima M, Sakamoto K, Sano T, Hosoya Y,
Enomoto T, Kanda T, Ajioka Y, Oyama T and Kuwano H:
Clinicopathological and immunohistochemical characteristics of
esophageal carcinosarcoma. Anticancer Res 29: 3375-3380, 2009.

6 Wang Z-Y, Itabashi M, Hirota T, Watanabe H and Kato H:
Immunohistochemical study of the histogenesis of esophageal
carcinosarcoma. Jpn J Clin Oncol 22: 377-386, 1992.

7 Iyomasa S, Kato H, Tachimori Y, Watanabe H, Yamaguchi H and
Itabashi M: Carcinosarcoma of the esophagus: a twenty-case
study. Jpn J Clin Oncol 20: 99-106, 1990.



Cavallin et al: Esophageal Carcinosarcoma

8 Zhang BH, Yang WIJ, Wang YG and Zhang HT: Clinical
manifestation and prognosis of the surgical treatment of
esophageal carcinosarcoma. Zhonghua Wai Ke Za Zhi 50: 256-
259,2012.

9 Ruol A, Castoro C, Portale G, Cavallin F, Sileni VC, Cagol M,
Alfieri R, Corti L, Boso C, Zaninotto G, Peracchia A and
Ancona E: Trends in management and prognosis for esophageal
cancer surgery: twenty-five years of experience at a single
institution. Arch Surg /44: 247-254, 2009.

10 Sobin Lh and Wittekind CH. UICC: TNM Classification of
Malignant Tumors, 6th edition. New York, Wiley-Liss, 2002.

11 Castoro C, Scarpa M, Cagol M, Ruol A, Cavallin F, Alfieri R,
Zanchettin G, Rugge M and Ancona E: Nodal metastasis from
locally advanced esophageal cancer: how neoadjuvant therapy
modifies their frequency and distribution. Ann Surg Oncol /8:
3743-3754,2011.

12 Akagi I, Miyashita M, Makino H, Nomura T, Ohkawa K and
Tajiri T: So-called carcinosarcoma of the esophagus: Report of a
case. J Nippon Med Sci 75: 171-174, 2008.

13 Nakakubo Y, Okushiba S, Ohno K, Ito K, Sato K, Morikawa T,
Kondo S, Kato H, Ito T and Nagashima K: True carcinosarcoma
of the esophagus with osteosarcoma. Hepatogastroenterology 48:
137-139, 2001.

14 Madan AK, Long AE, Weldon CB and Jaffe BM: Esophageal
carcinosarcoma. J Gastrointest Surg 5: 414-417, 2001.

15 Iwaya T, Maesawa C, Uesugi N, Kimura T, Ogasawara S, Ikeda
K, Kimura Y, Mitomo S, Ishida K, Sato N, Saito K and Masuda
T: True carcinosarcoma of the esophagus. Dis Esophagus 79: 48-
52,2006.

16 Ziauddin MF, Rodriguez HE, Quiros ED, Connolly MM and
Podbielski FJ: Carcinosarcoma of the esophagus — pattern of
recurrence. Dig Surg /8: 216-218, 2001.

17 Sanada Y, Hihara J, Yoshida K and Yamaguchi Y: Esophageal
carcinosarcoma with intramural metastasis. Dis Esophagus /9:
119-131, 2006.

18 Iascone C and Barreca M: Carcinosarcoma and pseudosarcoma
of the esophagus: two names, one disease — comprehensive
review of the literature. World J Surg 23: 153-157, 1999.

19 Xu L T, Sun C F, Wu L H, Chang Z R and Liu T H: Clinical and
pathological characteristics of carcinosarcoma of the esophagus:
report of four cases. Ann Thorac Surg 37: 197-203, 1984.

Received August 4, 2014
Revised September 10, 2014
Accepted September 18, 2014

7459



