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Abstract

Objective: Esophageal carcinosarcoma (ECS) is a rare malignant tumor that accounts for only 0.5%-2.8% of all esophageal
malignancies. As most current studies are case reports, the relationship between clinical features and prognosis remains
controversial.

Methods: We investigated the clinical features and prognosis of 24 patients with ECS in a single center from 2006 to 2018. There
were |8 male and 6 female patients aged 52-82 years with a median age of 62.5 years. In addition, we included 9 studies on ECS
from PubMed and a literature review.

Results: The median follow-up time of the 24 patients was 70.5 (range, 10-156)months. The 3-year and 5-year survival rates were
83.3% and 70.8%, respectively. Among the 24 patients, none of the 10 (41.7%) stage T, cancer patients had lymph node metastasis;
however, lymph node metastasis was noted in 8 (57.1%) stage T,4 cancer patients. The literature review revealed that
21| patients had a 5-year survival rate of |1.8%-68.2%, and 54.5%-95.8% study participants had early stage ECS. Although the
information provided in the literature review is limited, it appears to be a characteristic of the early stage of the disease and
predicts better prognosis when ECS is diagnosed, which is similar to the result of the current study.

Conclusion: Our results indicate that ECS has a favorable prognosis, even among patients with early stage ECS who undergo
radical esophagectomy with lymph node dissection. Because of the low incidence of ECS, further studies with more cases need to
investigate this rare malignancy.

! Department of Radiation Oncology, Nantong Tumor Hospital, Affiliated Tumor Hospital of Nantong University, Nantong, China

2 Department of Radiation Oncology, Affiliated Hospital of Nantong University, Nantong, China

3 Department of Pediatrics, The First Affiliated Hospital of Guangxi Medical University, Nanning, China

* Department of Radiation Oncology, Nantong Third People’s Hospital, Nantong, China

5 Department of Oncology, Jiangsu Rudong County People’s Hospital, Nantong, Jiangsu, China

¢ Department of Pathology, Nantong Tumor Hospital, Affiliated Tumor Hospital of Nantong University, Nantong, China

7 Department of Radiation Oncology, Fudan University Shanghai Cancer Center, Shanghai Medical College, Fudan University, Shanghai, China
8 Department of Oncology, Shanghai Medical College, Fudan University, Shanghai, China

Corresponding Authors:

Xi Yang, Department of Radiation Oncology, Fudan University Shanghai Cancer Center, Shanghai Medical College, Fudan University, Shanghai, 200032, China;
Department of Oncology, Shanghai Medical College, Fudan University, Shanghai, 200032, China.

Email: ntgeorge@gqq.com

Jing Cai, MD, Department of Radiation Oncology, Nantong Tumor Hospital, Affiliated Tumor Hospital of Nantong University, Nantong, China.

Email: ¢j7227 @sina.com

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission
BY NC

provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).



https://orcid.org/0000-0001-6125-7641
https://orcid.org/0000-0001-6125-7641
mailto:ntgeorge@qq.com
mailto:cj7227@sina.com
https://sagepub.com/journals-permissions
https://doi.org/10.1177/10732748211004886
http://journals.sagepub.com/home/ccx
https://creativecommons.org/licenses/by-nc/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage

Cancer Control

Keywords

esophageal cancer, carcinosarcoma, cancer survival, solid tumor, cancer

Received January 15, 2021. Received revised January |5, 2021. Accepted for publication February 26, 2021.

Introduction

Esophageal cancer mainly includes esophageal adenocarcino-
ma(EAC) and esophageal squamous cell carcinoma(ESCC)
and ranks seventh and sixth with respect to tumor incidence
(572,000 new cases) and total tumor mortality (509,000
deaths), respectively.! Carcinosarcoma is a rare malignant
tumor consisting of carcinomatous and sarcomatous compo-
nents, which was first proposed by Virchow in 1865.% Carci-
nosarcoma usually occurs in different parts of the uterus,
breast, thyroid, lung and gastrointestinal system.’ Esophageal
carcinosarcoma (ECS) is a relatively rare malignant tumor,
accounting for 0.5%-2.8%" of all esophageal malignancies,
and it was first described by Hansemannl in 1904.°> Multiple
designations such as carcinosarcoma, pseudosarcoma and
pseudosarcomatous carcinoma have been assigned to this neo-
plastic disorder, which reflects the controversy and differing
views regarding histogenesis and biology of ECS, as well as
whether the spindle cell component is epithelial or mesenchymal
in origin.®

ECS usually presents as a large intraluminal polypoid mass
located in the middle third of the esophagus with a large age
interval; however, the prognosis of ECS appears to be better
than that of other esophageal malignancies, probably owing to
its early diagnosis and exogenous growth into the lumen, rather
than deep invasion.’

In the past 2 decades, most studies on ECS have been case
reports, with a total of less than 200 cases. Only a few studies
have retrospectively evaluated local medical databases cover-
ing large time spans to identify patients with a diagnosis of
carcinosarcoma.**'> Owing to the rarity of ECS, the relation-
ship between clinical features and prognosis of ECS remains
controversial.

In this retrospective study, we enrolled 24 patients with ECS
who were admitted to the Tumor Hospital of Nantong Univer-
sity in the past 13 years, and summarized existing literatures
on ECS. The aim was to explore the clinical features that
influenced the prognosis of patients with this rare malignancy.

Methods

Patient Selection

From January 2006 to December 2018, a total of 8864 patients
were diagnosed with esophageal malignancies based on histo-
pathological evidence at the Tumor Hospital of Nantong
University. All diagnoses were confirmed using endoscopy
before anti-tumor treatment. Based on the examination of
morphological and immunohistochemical results by an experi-
enced pathologist, 24 (0.27%) patients with ECS were enrolled

in the study. Owing to the retrospective nature of the study, the
Ethics Review Committee of the Affiliated Tumor Hospital of
Nantong University gave a written exemption. The following
data were obtained from patients’ medical records: sex, age
(when diagnosed), smoking history, drinking history, length
of lesion, lesion location, lymph node metastasis, clinical stage
(according to the 8th edition of the American Joint Committee
on Cancer [AJCC] Esophageal Squamous Cell Carcinoma Sta-
ging Manual), treatment, tumor recurrence date, and date of
death (if applicable). Subsequent information was taken
from patients’ medical records or obtained by telephone inter-
views. We also searched the PubMed database using keywords
such as “Esophageal,” “Carcinosarcoma,” and “Sarcomatoid
Carcinoma” to identify relevant research and conduct a litera-
ture review.

Statistical Analysis

In the survival analysis, the starting point was defined as the time
of pathological diagnosis. The endpoints of follow-up were
defined as the date of death of the patient or the date of
follow-up of the surviving patient. Survival rates were calculated
using the Kaplan-Meier method. All data were analyzed using
SPSS 23.0 (IBM Corporation, Armonk, NY, USA) and GraphPad
Prism 8 (GraphPad Software, Inc., La Jolla, CA, USA).

Results

Demographic, Patient, Tumor, and Treatment
Characteristics

The clinical characteristics of the 24 patients with pathologi-
cally confirmed ECS (Figure 1) are shown in Table 1. The
mean age of the patients was 63.8 (range, 52-82; median age,
62.5) years. Among the 24 patients with ECS, 10 (41.7%) had
stage T, ECS and 14 (58.3%) had stage T,_4 ECS; furthermore,
16 (66.7%) patients did not have lymph node metastasis, while
8 (33.3%) had lymph node metastasis. Lymph node metastasis
was not observed seen in all stage T ECS patients, lymph node
metastasis occurred in 8 (57.1%) stage T,.4 ECS patients, and it
did not occur in 6 (42.9%) stage T,.4 ECS patients. Among the
24 patients, 10 (41.7%) had stage I ECS, 6 (25%) had stage 11
ECS, 6 (25%) had stage III ECS, and 2 (8.3%) had stage IV
ECS. Twelve (50%) patients underwent surgery only,
7 (29.2%) underwent surgery and other treatments, 4 (16.7%)
received radiotherapy and chemotherapy, and 1 (4.2%)
received radiotherapy alone.
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Figure |. HE pictures of esophageal carcinosarcoma (1A x 100 times, I1B x 200 times; cancer nest, A\; sarcoma, []).

Table 1. Clinical Features of 24 Patients With Esophageal Carcinosarcoma.

Case Gender Age Smoking Drinking Location Length (cm) Treatment cTNM
| Male 63 No No Middle 8 OP T/NoMo
2 Male 60 No No Middle 3 OP TsN Mg
3 Female 52 No No Lower 6 CT+OP TNoMop
4 Male 58 No No Upper 7.5 RT+CT T3N Mg
5 Male 64 No No Middle 5 OP+RT+CT T/NoMo
6 Male 56 No No Middle 4.5 RT+CT T2N3Mo
7 Female 75 No No Middle 8.5 OP T3N Mg
8 Female 65 No No Middle 6 OP+CT T.NoMo
9 Male 70 Yes No Middle 83 OP+RT+CT TsN Mg
10 Male 58 Yes Yes Upper 2.5 RT+CT T3NoMo
I Male 82 Yes Yes Middle 5.5 OP T/NoMo
12 Male 62 No No Middle 4 OP TNoMo
13 Male 62 Yes Yes Upper 6 RT T>NoMo
14 Male 69 No No Upper 5.5 OP TNoMo
15 Male 68 No No Middle 5 OP TNoMo
16 Male 75 No No Upper 8.3 OP T2NoMg
17 Male 78 No No Upper 5.6 OP T1NoMg
18 Male 59 Yes Yes Middle 7 OP T3NoMo
19 Female 55 No No Middle 7.5 RT+CT T3NoMo
20 Female 69 No No Middle 7 OP+RT+CT TsN Mg
21 Female 54 No No Upper 6 OP T1NoMg
22 Male 54 No No Middle 6 OP+4RT TsN|M,
23 Male 65 Yes No Middle 35 OP+CT TsN Mg
24 Male 58 Yes Yes Middle 5 OP T1NoMo

Abbreviations: OP, Operation; CT, Chemotherapy; RT, Radiotherapy.

Patients Outcomes

In this study, when follow-up was discontinued, at a median time
of 70.5 (range, 10-156) months, the 24 patients had a survival
rate of 54.2%, and 11 (45.8%) patients dying of the disease. The
3-year and 5-year survival rates of the 24 ECS patients were
83.3% and 70.8%, respectively (Figure 2). With respect to treat-
ment, the 3-year and 5-year survival rates of patients who under-
went surgery were 85% and 75%, respectively, and those of
patients who received radiotherapy + chemotherapy were
75% and 50%, respectively. The 3-year and 5-year overall sur-
vival(OS) rates of patients who received the treatment regimen
including radiotherapy were 88.9% and 55.6%, respectively,

whereas the rates of patients who did not receive radiotherapy
were 80%. The 3-year and 5-year survival rates of patients who
received the treatment regimen including chemotherapy were
88.9% and 63.6%, respectively, whereas the rates of patients
who did not receive chemotherapy were 76.9%.

Clinical Prognostic Factors

Clinical factors and survival status are shown in Table 2. Uni-
variate analysis revealed there was a statistically significant
difference between the survival distribution of patients with
stage T; ECS and T,_4 stage ECS (Figure 3A). The 5-year
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Figure 2. Overall survival curve of 24 patients with esophageal
carcinosarcoma.

survival rates of patients with stage T; ECS and stage T,_4 were
90% and 57.1%, respectively. There was a statistically signif-
icant difference in the survival distribution of patients with
stage I, stage II, stage III, and stage IV ECS according to the
c¢TNM stage system (Figure 3B). The 5-year survival rates of
patients with stage I, stage II, stage III, and stage IV ECS were
90.0%, 33.3%, 66.7%, and 100%, respectively.

Research and Clinical Features of ECS
From Published Literature

Nine published studies on ECS survival analysis from countries
such as China, Italy, and Japan were included. The data
from the selected studies are shown in Table 3. From 1967 to
2013, 211 patients were included in these studies. Most studies
reported a 5-year survival rate ranging from 11.80% to 68.20%.
The incidence of ECS was relatively low 0.32%-2.4%. Among
the reported cases, 54.5%-95.8% patients had the early stage
ECS, accounts for 54.5-95.8%, surgery was the main treatment,
and many comprehensive treatments such as chemotherapy and
radiotherapy were available.

Discussion

ECS contains both carcinomatous and sarcomatous compo-
nents. In histological studies, the 2 components are mixed and
often dominated by sarcomatoid components. There is also a
transition and migration between the 2 components.

The concept of etiology and tumorigenesis is conflicting,
that Enrile et al proposed that sarcomatoid spindle cells are
produced in response to cancer,'® Iwaya et al assumed that
2 separate stem cells are transformed independently or simul-
taneously into malignant cells to form a separate tumor (true
carcinosarcoma),'” and Taniyama et al revealed that individual
components are derived from a single common progenitor
cell.’® This last theory posits that the sarcoma component is
derived from the differentiation of cancer components.'*-*

Because of the rare incidence of ECS, from the initial name
to now, most of the literature mainly consists of reports. In this

Table 2. Univariate Analysis of OS in 24 Patients With Esophageal
Carcinosarcoma.

Features n Death (%)
Gender

Male 18 8 (44.4%)

Female 6 3 (50.0%)
Age

<60 10 5 (50.0%)

>60 14 6 (42.9%)
Smoking

No 17 8 (47.1%)

Yes 7 3 (42.9%)
Drinking

No 19 9 (47.4%)

Yes 5 2 (40.0%)
Location

Upper 7 4 (57.1%)

Middle 16 7 (43.7%)

Lower | 0 (0%)
Length

<5cm 8 3 (37.5%)

>5cm 16 8 (50.0%)
Treatment

OP 12 4 (33.3%)

NSOP 7 4 (57.1%)

RT + CT 5 3 (60.0%)
Lymph node metastasis

No 16 7 (43.7%)

Yes 8 4 (50.0%)
T

T, 10 2 (20.0%)

Tos 14 9 (64.3%)
cTNM

| 10 2 (20.0%)

Il 6 5 (83.3%)

1l 6 2 (50.0%)

v 2 I (50.0%)

Abbreviations: OP, Operation; CT, Chemotherapy; RT, Radiotherapy; NSOP,
Non-simple operation; CT, Chemotherapy; RT, Radiotherapy.

study, we summarized the survival analysis of 9 large studies of
previous ECS through a literature review. The 5-year survival
rate reported in the reviewed cases was between 11.80% and
68.20% (Table 3). Limited case reports showed that the age
range of patients with ECS was wide (44-86 years), with an
average age of 70 years.”' Most cases of ECS occurred in
middle-aged and older men, and the ratio of male to female
patients was 3.7:1.>> Additionally, patients with ECS were
more likely to be smokers or alcoholics. Our study followed
up 24 patients with a 5-year survival rate of 54.2% and a
median follow-up time of 70.5 months. Compared with the
5-year survival rate of patients with ESCC (< 20%)* and that
of patients with EAC (20.1%),** the 5-year survival rate of
patients with ECS was significantly higher. Patients with ECS
have a symptom of dysphagia at the earlier stage, and the
survival outcome of patients with ECS is generally better than
that of patients with typical esophageal cancer of the same
size.*?>2% In the current study, 24 patients with ECS also had
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Figure 3. Kaplan-Meier survival curve analysis of 24 patients with
esophageal carcinosarcoma. A, T, and T,_4 survival distribution was
statistically different. B, The cTNM stage was negatively correlated
with survival distribution in 24 patients with esophageal
carcinosarcoma.

showed progressive dysphagia as their first symptom. It has
been reported that the doubling time of ECS is 2.2 months,
while that of ESCC is 5 months.?” Patients with carcinosar-
coma exhibit symptoms earlier in the disease course than those
with ESCC.*®

The prognosis of ECS compared with that of ESCC is con-
troversial. Currently, no TNM staging is dedicated to ECS,
while the latest NCCN guidelines have different clinical stages
of ESCC and EAC owing to differences in prognosis.>® In this
study, we found that the cancerous part of the 24 patients with
carcinosarcoma was squamous cell carcinoma. Therefore, we
use the staging of ESCC and found that it could better distin-
guish the prognosis of patients. There was a statistically signif-
icant difference in survival distribution among between
different clinical stages, indicating that this staging was more
reasonable for ECS (i.e., using the AJCC eighth edition of the
ESCC for ECS). In addition, our prognostic data were different
for ESCC and EAC. The survival rate of patients with ECS was
significantly higher than that of patients with ESCC and EAC.
In addition, because of the small sample size of our study, we
could include only 2 stage IV ECS patients. The OS curves in
Figure 3B show that the prognosis of stage IV ECS patients is
better than that of other stage ECS patients. Therefore, we
believe that we need to further expand the sample size and
conduct more in-depth research in the future.

In the subgroup analysis, we found no lymph node metas-
tasis in any of the 10 patients with stage T; ECS; however,
lymph node metastasis occurred in 8 (57.1%) of 14 patients
with stage T»_4 ECS. This finding is consistent with that of the

report on ESCC, which revealed that when the tumor is con-
fined to the submucosal layer, the incidence of esophageal
lymph node metastasis in the mediastinum and lower medias-
tinum is very low.’® However, when the tumor invades or
penetrates the muscle layer and mediastinum, the incidence
of paraesophageal lymph node metastasis increases.’'** We
also found that in the current study, 10 (41.7%), 6 (25%),
6 (25%), and 2 (8.3%) patients had stage I, stage II, stage III,
and stage IV ECS, respectively. At the time of diagnosis, the
carcinomatous component of ECS is usually in its early stage,
while the carcinomatous component tends to metastasize and
thus has a low rate of lymph node metastasis.*®> ECS is clearly a
unique esophageal malignancy. Our study found that the risk of
lymph node metastasis after ECS invasion of the esophageal
muscle layer is greatly increased. The existing ESCC staging
may be used to guide the clinical practice of ECS. The prob-
ability of lymph node metastasis in patients with stage T, ECS
is extremely low, and the prognosis is significantly better; this
finding is noteworthy. Comprehensive treatment for patients
with stage T2 ECS and above may be needed, which has certain
guiding significance for our future clinical research. In the
future, a clinical research with a large sample population is
needed to further confirm the above mentioned findings.
ECSs have been treated according to the guidelines used for
esophageal carcinomas, and it is difficult to develop a specific
standard treatment strategy based on high-quality clinical trials
owing to the low incidence of ECS. However, the growth pat-
tern of most ECSs is grossly polypoid, and they do not invade
as deeply as ESCC. Therefore, ECS-related symptoms occur
much earlier in the disease course, thereby allowing earlier
diagnosis and treatment, thus, the prognosis of ECS is better
than that of other esophageal cancer subtypes according to the
literature review and the current study. A surgical resection
with regional lymph node dissection was the traditional treat-
ment for ECSs without distant metastasis,”>>* Zhang et al*’
reported that the percentage of stage T,,, lesions was higher
in the ECS group than in the ESCC group (67.6% vs 29.7%,
P <.001), which was similar to the findings reported by Wang
etal* (20/33, 60.6%), However, our study revealed that surgical
patients in our center had a 5-year survival rate of 75%. Endo-
scopic techniques, with the advantages of minimal invasion
and preservation of the esophagus, have also been applied for
the resection of ECS.** Li et al reported that a 55-year-old man
with ECS had a tumor measuring 26 x 5 x 4 cm and underwent
endoscopic resection to diagnose and relieve the obstruction.
One month later, the patient gained 6 kg in weight and no
obstruction was found on endoscopy. The subsequent radical
surgery with lymph node dissection was successfully per-
formed. The tumor was the largest endoscopically resected
ECS reported to date.*® Radiotherapy is also an option for
patients who can not tolerate surgery. Kimura et al reported
that palliative radiotherapy alone (45 Gy /15 FR) could achieve
complete pathological response in an 89 year old patient with a
tumor diameter (T,NoM,) of 80 mm.>” Our study showed that
patients receiving radiotherapy and chemotherapy or radiother-
apy alone had a 5-year survival rate of 60%. Moreover, several
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Table 3. Nine Studies on Previous Survival Analysis of Esophageal Carcinosarcoma.

Researcher

Patient inclusion time

N

Incidence rate

Treatment

5-year survival rate

Median survival (month)

Wang
Zhang BH’

Kuo CJ'°

YuZ"

Chen PC'?

Wang L

Sano A"?

Cavallin F'*

Lyomasa'®

1998.8-2013.8
1967.1-2008.12

1976.1-2007.12

1990.1-2005.12

2000.1-2009.12

2000.1-201 1.1

1980.1-2011.12

1971-1988

24
32

22
31

33

20

20

0.43%
0.35%

0.36%
0.39%

0.66%

0.32%

2.40%

OP (24/24)
OP (27/32)
OP-+RT (1/32)
OP-+CT (1/32)
OP+RT+CT (3/32)
OP (7/12)

CCRT( 2/12)
CCRT-+OP( 2/12)
CT (1/12)

OP (22/22)

OP (22/31)
NCRT+OP+CT( 1/31)
OP+RT+CT (8/31)
OP (23/33)
OP-+CT (4/33)
OP-+RT (3/33)
RT+CT (1/33)
TCM (2/33)

OP (19/20)

NT (1/20)

OP (7/17)

NT (1/17)

LT (2/17)

ES (1/17)

GS (2/17)

OP+RT (2/17)
RT+OP+RT (1/17)
OP+CT (1/17)

OP (14/20)
OP-+CT (6/20)

52.40%
57%

68.20%
33.40%

48%

60%

11.80%

26.70%

1.5

40

43.5

Abbreviations: TCM, Traditional Chinese medicine; NT, No treatment; LT, Laser therapy; ES, Endoscopic stent; GS, Gastrostomy; OP, Operation; CT,

Chemotherapy; RT, Radiotherapy.

studies have shown that for advanced stage disease, some che-
motherapy regimens including DCF (docetaxel, cisplatin, and
5-fluorouracil)*® and DP (docetaxel +cisplatin),* have shown
good efficacy.

However, this study had some limitations mainly owing to
the rarity of ECS that are common among similar studies. This
study was a single-center retrospective study that included a
limited number of patients. The study was limited by the
technology at the time, and there was no further study of
T staging based on esophageal ultrasound. The study also
covered an extended time period, leading to a possible bias
related to changes in diagnostic procedure and treatment
strategies.

Conclusion

Through this retrospective case analysis of 24 ECS patients
at a single center for over 13 years and a comparison of
literature review, we found that ECS has favorable prog-
nosis, even in patients with early stage ECS who undergo
radical esophagectomy with lymph node dissection. Endo-
scopic techniques combined with other treatments is an

alternative treatment option. Because the low incidence of
ECS prevents researchers from gathering adequate-sized
samples, future collaborative efforts are needed to investi-
gate this rare malignancy.

Abbreviations

AJCC, American Joint Committee on Cancer; EAC, Esophageal Ade-
nocarcinoma; ECS, Esophageal Carcinosarcoma; ESCC, Esophageal
Squamous Cell Carcinoma; OS, Survival Analysis.
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