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A B S T R A C T   

Introduction: Esophageal carcinosarcoma is a rare malignancy composed of both carcinoma and sarcoma-like 
spindle cells. This tumor is usually diagnosed before treatment due to its unique macroscopic appearance but 
accurate diagnose is difficult even via biopsy if the sarcomatous component is small. Herein, we report a rare case 
of esophageal carcinosarcoma showing rapid growth after definitive chemoradiotherapy. 
Presentation of case: A 65-year-old man was diagnosed with locally advanced esophageal squamous cell carci
noma with lymph node metastasis. Following definitive chemoradiotherapy, the primary tumor and metastatic 
lymph nodes were markedly reduced. However, at 14 weeks after treatment, an ulcerative lesion appeared at the 
site of the primary tumor and was clinically interpreted as residual cancer. The tumor rapidly grew in a short 
period of time and new metastatic lesions were clinically detected in the supraclavicular lymph nodes. Salvage 
esophagectomy was immediately performed and histopathological examination of the resected specimen 
revealed that the tumor was largely composed of sarcomatous spindle cells harboring the histological transition 
from squamous cell carcinoma. The final diagnosis was esophageal carcinosarcoma. 
Discussion: Due to its characteristics, esophageal carcinosarcoma may occasionally get diagnosed as squamous 
cell carcinoma by endoscopic biopsy and chemoradiotherapy be performed for latent sarcomatous components 
unintentionally. There are only a few reports of esophageal carcinosarcoma treated with chemoradiotherapy, 
with its safety and efficacy not fully verified. 
Conclusion: In cases of rapidly growing tumors following chemoradiotherapy, carcinosarcoma should be 
considered as one of the differential diagnoses, warranting prompt surgical procedures.   

1. Introduction 

Esophageal carcinosarcoma is a rare composite tumor that consti
tutes less than 1% of all esophageal malignancies [1]. Esophageal car
cinosarcoma is histologically composed of squamous cell carcinoma 
(SCC) and sarcomatous components. The origin of the sarcomatous cells 
remains unknown; however, these cells are thought to originate from the 
epithelial-mesenchymal transition of carcinomatous cells, which are 
interpreted as metaplastic changes to sarcomatous spindle cells [2,3]. 
Although the standard treatment strategy for esophageal carcinosar
coma has not been established, surgical resection is considered as the 
first option for radical treatment. The diagnosis of carcinosarcoma is 
usually not clinically difficult because of its unique appearance as a large 

polypoid lesion accompanied with early cancer lesion. However, its 
appearance could possibly change if the sarcomatous component is 
small, resulting that similar to usual carcinoma. In such a case, it is 
nearly clinically impossible to diagnose carcinosarcoma even by endo
scopic biopsy. We report a rare case of carcinosarcoma demonstrating 
rapid growth after definitive chemoradiotherapy (dCRT) for esophageal 
SCC. In addition, we conducted a literature review on esophageal car
cinosarcoma treated with CRT. This work has been reported in line with 
the SCARE Guidelines 2020 [4]. 

2. Presentation of case 

A 65-year-old man presenting with dysphagia was diagnosed with 

Abbreviations: CT, computed tomography; dCRT, definitive chemoradiotherapy; SCC, squamous cell carcinoma. 
* Corresponding author at: Department of Surgery, Tohoku University Graduate School of Medicine, 1-1 Seiryo-machi, Aoba-ku, Sendai, Miyagi 980-8574, Japan. 

E-mail address: yusuketaniyama@med.tohoku.ac.jp (Y. Taniyama).  

Contents lists available at ScienceDirect 

International Journal of Surgery Case Reports 

journal homepage: www.elsevier.com/locate/ijscr 

https://doi.org/10.1016/j.ijscr.2022.107116 
Received 6 February 2022; Received in revised form 18 April 2022; Accepted 18 April 2022   

mailto:yusuketaniyama@med.tohoku.ac.jp
www.sciencedirect.com/science/journal/22102612
https://www.elsevier.com/locate/ijscr
https://doi.org/10.1016/j.ijscr.2022.107116
https://doi.org/10.1016/j.ijscr.2022.107116
https://doi.org/10.1016/j.ijscr.2022.107116
http://creativecommons.org/licenses/by-nc-nd/4.0/


International Journal of Surgery Case Reports 94 (2022) 107116

2

esophageal SCC by endoscopy and referred to our hospital. An esoph
agogram demonstrated stenosis and irregularity in the esophageal wall 
from the cervical to upper thoracic esophagus (Fig. 1a). An ulcerative 
and infiltrative tumor was confirmed by endoscopy (Fig. 1b). Patho
logical examination of the biopsy specimens revealed SCC without any 
evidence of sarcomatous elements. Computed tomography (CT) 
revealed thickening of the esophageal wall and swelling of the right 
recurrent nerve lymph nodes (Fig. 2a). The pretreatment clinical diag
nosis was SCC, cT3N1M0, Stage IIIB, in accordance with the eighth 
edition of the Union for International Cancer Control classification [5]. 

The patient was treated with dCRT. Radiation therapy (a total of 60 
Gy in 30 fractions) was accompanied by two cycles of concurrent 
chemotherapy. The chemotherapy regimen included cisplatin (70 mg/ 
m2 on day 1) and 5-fluorouracil (700 mg/m2 on days 1–5 per cycle). 
Post-treatment endoscopic and CT examinations revealed that the pri
mary tumor was markedly reduced in size (Figs. 1c, 2b). In addition, the 
swollen lymph nodes were reduced to a normal size. Two additional 
cycles of the chemotherapy regimen described above were subsequently 
administered. An endoscopy performed at 14 weeks after the completion 
of dCRT revealed that an ulcerative lesion appeared at the same 
anatomical site as the primary SCC, suggesting the presence of residual 
cancer. Pathological examination of biopsy specimens revealed poorly 
differentiated SCC harboring highly atypical nuclei, which displayed a 
sarcoma-like morphology. Based on these findings, the clinical efficacy 
of the dCRT was determined as incomplete response/stable disease ac
cording to the Response Evaluation Criteria for esophageal cancer [6]. 
For radical treatment, salvage esophagectomy was planned; however, 
during the waiting period before surgery, the dysphagia increased 
dramatically. CT revealed a rapidly growing tumor, which filled the 
esophageal luminal space, and swelling of the supraclavicular lymph 
nodes in just 4 weeks (Fig. 2c, d). A thoracoscopic salvage esoph
agectomy was performed immediately. 

An elevated tumor protruding into the esophageal cavity was 
detected in the cervical esophagus (Fig. 3a). Pathological examination 
revealed that the tumor was mainly composed of sarcomatous spindle 
cells harboring highly atypical nuclei (Fig. 3b, c). In addition, a small 
region of the SCC components was identified at the rising edge of the 
tumor margins and a transitional region with sarcomatous cells was 
confirmed (Fig. 3d, e). The sarcomatous cells invaded the muscularis 
propria. Metastatic sarcomatous components were also identified in the 
supraclavicular lymph nodes (Fig. 4a, b). Immunohistochemical exam
ination revealed that the sarcomatous spindle cells were diffusely posi
tive for vimentin and cytokeratin (using an AE1/AE3 antibody cocktail), 
whereas p40 was weakly positive (Fig. 5a, b, d, e, g, and h). In contrast, 
SCC cells were diffusely positive for AE1/AE3 and p40 and stained 
weakly for vimentin (Fig. 5c, f, and i). The muscularis propria was 

partially obscured by fibrosis and granulation tissue; these findings 
indicated the primary tumor had partially disappeared after dCRT. In 
addition, an extensive fibrosis was detected in the right recurrent nerve 
lymph node without any residual tumor cell (Fig. 4c, d). Finally, the 
pathological diagnosis was carcinosarcoma, ypT2N0M1 (non-regional 
lymph node), ypStage IVB. 

The patient developed local recurrence and lung metastasis at 4 
months after the surgery. Three cycles of chemotherapy with paclitaxel 
(80 mg/m2 on days 1, 8, and 15 per cycle) were administered. However, 
there were no significant therapeutic effects, and the patient died at 12 
months after surgery. 

3. Discussion 

Esophageal carcinosarcoma is a rare tumor, which consists of both 
sarcomatous and carcinomatous components. The origin of the sarco
matous spindle cell is virtually unknown; however, the metaplastic 
concept describing the generation of sarcomatous components mono
clonally from a single ancestral cell has been widely accepted [2,3]. 
Specifically, the sarcomatous components may be caused by metaplastic 
changes during the epithelial-mesenchymal transition of the carcino
matous components of the tumor. This concept is supported by the ob
servations that a transitional region is often identified between these 
two components and both components exhibit the same genetic variants 
[7,8]. This neoplasm usually displays intraluminal and polypoid growth, 
and clinical symptoms such as dysphagia appear at an early stage [9]. 
Carcinosarcoma develops rapidly, with a reported doubling time of 
approximately two months, whereas that of SCC being at least five 
months [10]. Despite this, carcinosarcoma is often detected at a rela
tively early stage and the prognosis is usually better than that of SCC 
[11–13]. However, compared with SCC, esophageal carcinosarcoma is 
more likely to recur because of hematogenous metastasis [14]; thus, the 
latent malignant potential of esophageal carcinosarcoma has remained 
controversial. 

In general, carcinosarcoma is a mixed tumor with carcinomatous and 
sarcomatous components, both of which could exist in mixed forms or 
separately in each region. In the latter case, SCC could be present on the 
luminal side of the esophagus and the sarcomatous components in the 
deeper side. Therefore, even though the first biopsy specimen is diag
nosed as SCC, the resected specimens may be diagnosed as carcinosar
coma, especially in a case in which the sarcomatous component is small. 
In our case, the initial endoscopy revealed an ulcerative and infiltrative 
tumor, which were not consistent with the morphological features of 
carcinosarcoma, suggesting that the sarcomatous component was not 
considerably large. The sarcomatous components that were originally 
present might have been retained and rapidly increased after CRT. 

b cBefore dCRT Soon after dCRTa Before dCRT

Fig. 1. Radiographic and endoscopic findings of the tumor 
a) The esophagogram shows stenosis and irregularity in the esophageal wall from the cervical to upper thoracic esophagus. b) An ulcerative and infiltrative type of 
tumor confirmed by endoscopy. c) A markedly reduced tumor after definitive chemoradiotherapy (dCRT). 
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However, it is slightly perplexing that the tumor had grown so rapidly in 
such a short period of time, despite the fact that it had temporarily 
reduced markedly with CRT. This may be due to the difference in the 
response to CRT between the two components. In other words, CRT may 

have been effective only for SCC but not for the sarcomatous compo
nents. Pathological examination demonstrated both fibrosis and gran
ulation tissue at the sites of primary lesion and lymph nodes, suggesting 
the disappearance of the tumor; in contrast, the residual sarcomatous 

a b
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14 weeks after dCRT 18 weeks after dCRT

Fig. 2. Computed tomography findings 
a) Computed tomography reveals thickening 
of the esophageal wall (yellow arrow) and 
swelling of the right recurrent nerve lymph 
nodes (red arrow). b) After definitive CRT 
(dCRT), the primary tumor and swollen 
lymph nodes are both markedly reduced. c) 
After additional chemotherapy, a regrowth 
of the primary lesion is noted 14 weeks after 
completion of dCRT (yellow arrow). d) Four 
weeks later at 18 weeks post-dCRT, the 
primary tumor shows a dramatic increase in 
growth (yellow arrow). (For interpretation 
of the references to colour in this figure 
legend, the reader is referred to the web 
version of this article.)   
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Fig. 3. Macroscopic and microscopic findings of resected specimens 
a) An elevated tumor protruding into the esophageal cavity is observed in the cervical esophagus. The yellow line indicates the cutting line. b) Low power field of the 
tumor containing both sarcomatous (S) and carcinomatous (C) components. c) Sarcomatous spindle cells with highly atypical nuclei. d) A transitional region between 
the sarcomatous and carcinomatous components. e) Squamous cell carcinoma with keratinization is observed at the rising edge of the tumor margin. (For inter
pretation of the references to colour in this figure legend, the reader is referred to the web version of this article.) 
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spindle cells showed massive proliferation. 
The standard treatment strategy for esophageal carcinosarcoma has 

not yet been established, however surgical resection is considered one of 
the most reliable curative options. Although the efficacy of preopera
tive/postoperative adjuvant therapies has been demonstrated in various 
cancers, their safety and efficacy in carcinosarcoma remains to be 
elucidated. A prospective trial is impractical due to the small number of 
cases, and it is important to accumulate case reports in order to develop 
more accurate treatment strategies for carcinosarcoma. Using Pubmed 
and Scopus, we searched the literature for carcinosarcoma treated with 
CRT, and found nine cases identified since 2000 (summarized in 
Table 1) [15–19]. In these cases, the initial biopsy diagnosis was carci
nosarcoma in six and SCC in three. Two patients achieved complete 
response with CRT alone, one of whom relapsed within three months. 
Seven patients underwent radical surgery. Long-term survival was 
achieved in six, and three patients died of distant metastasis. Although 
these cases are not enough to draw a definitive conclusion, CRT might 
not be the ideal treatment for carcinosarcoma. In our case, the residual 
sites were mainly composed of sarcomatous components, and squamous 
cell carcinoma was observed only in limited areas. Moreover, the newly 
appeared metastatic lesion on the supraclavicular lymph node consisted 
only of sarcomatous components. These findings suggested that the 
therapeutic effects on the sarcomatous components were not enough 
compared to that in SCC. Therefore, surgical resection with regional 
lymph node dissection should be performed for curative treatment when 
sarcomatous components are detected. 

4. Conclusion 

We presented a rare but clinically important case of carcinosarcoma 
showing rapid growth after dCRT. There are few reports of esophageal 
carcinosarcoma treated with CRT, and its safety and efficacy have not 
been fully verified. Carcinosarcoma may be diagnosed as SCC on 
endoscopic biopsy. Therefore, CRT may be unintentionally given for 
patients with latent carcinosarcoma. In cases of rapidly growing tumors 

after CRT, as in our present case, prompt surgical procedures should be 
considered with suspicion of sarcoma exacerbation. 
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Fig. 4. Microscopic images of the dissected lymph nodes 
(a) The supraclavicular lymph nodes containing the metastatic components of the neoplasm. (b) The metastatic lesion is mainly composed of sarcomatous spindle 
cells with highly atypical nuclei. (c) An extensive fibrosis is observed in the right recurrent nerve lymph node. (d) No viable tumor cells are observed here. 
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Fig. 5. Immunohistochemical findings of the tumors 
Diffuse staining for cytokeratin (epithelial cell marker) is observed using an AE1/AE3 antibody cocktail in a) sarcomatous spindle cells, b) the transitional region, and 
c) squamous cell carcinoma. Weakly positive staining for p40 (a squamous-basal cell marker) is observed in d) sarcomatous spindle cells and e) the transitional 
region, whereas strong positive staining is observed in f) squamous cell carcinoma. Diffuse staining for vimentin (a mesenchymal cell marker) is observed in g) 
sarcomatous spindle cells and h) the transitional region, and very weak staining is observed in f) squamous cell carcinoma. 

Table 1 
Esophageal carcinosarcoma treated with chemoradiotherapy.  

Author Year Age Sex Biopsy Clinical 
Findings 

CT RT Response Surgical 
Resection 

Pathological 
Findings 

Outcome Recurrence 

Sanada 2006 58 M C + S cT4bN0 DTX +
CDDP 

66Gy Non-CR Bypass − 8 months dead Liver 

Nakagawa 2009 71 M C cT1bN0 FP 60Gy CRa + pT2N0 45 months 
alive 

−

Zuiki 2009 50 M C + S cT3-4 N1 FP 62Gy Non-CR + pT1bN1 36 months 
alive 

−

Zuiki 2009 66 M C NA FP 40.8Gy Non-CR + pT1bN0 19 months 
alive 

−

Kobayashi 2010 68 M C + S cT3N1 S-1 +
CDDP 

40Gy Non-CR + pTisN0 60 months 
alive 

−

Kobayashi 2010 72 M C + S cT3N1 FP 64Gy CR − − 29 months 
alive 

−

Kobayashi 2010 64 M C + S cT2N1 FP 38Gy Non-CR + pT1aN1 11 months 
dead 

Liver and 
bone 

Katsuya 2017 67 F C cT1bN1 FP 50.4Gy Non-CR + pT1bN0 10.9 months 
dead 

Skin 

Katsuya 2017 73 F C + S cT2N1 FP 41.4Gy Non-CR + pT1bN0 47 months 
alive 

−

Present 
case 

2021 65 M C cT3N1 FP 60Gy Non-CR + pT2N0M1b 12 months 
dead 

Lung 

C, carcinomatous lesion; S, sarcomatous lesion; CT, chemotherapy; FP, cisplatin+5-fluorouracil; S-1, oral tegafur/gimeracil/oteracil; CDDP, cisplatin; RT, radio
therapy; CR, complete response; NA, not available. 

a Relapse after 3 months. 
b Metastasis to non-regional lymph nodes. 
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