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Case Report
Collision tumor of the esophagus: report of a case with 
mixed squamous cell carcinoma and gastrointestinal 
stromal tumor
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Abstract: Esophageal cancer is mainly divided into squamous cell carcinoma and adenocarcinoma. Epidemiologically, 
the former contributes to 90% of worldwide esophageal cancer cases, while adenocarcinoma contributes to two-
thirds of cases in developed countries. Although other rare types and collision with multiple histological types of 
tumors do occur in the esophagus, it is very rare for a gastrointestinal stromal tumor (GIST) to collide with an epi-
thelial malignant tumor. To date, only three cases have been reported in the literature. The current study reported a 
69-year-old male patient with squamous cell carcinoma and GIST in the middle esophagus. There was no merging 
of tissue components between these tumors. This study together with a literature review indicates that esophageal 
collision tumors have been increasingly reported in recent years. Histology and immunohistochemistry are needed 
to make a differential diagnosis. The exact oncogenic mechanism or the interaction of two independent neoplasms 
still remains to be determined, and further investigation, such as electron microscopy and genetic analysis, may 
help to elucidate the pathogenesis of the colliding tumors.
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Introduction

Esophageal cancer is a significant health prob-
lem commonly associated with late diagnosis 
and a poor survival rate [1]. Histologically, 
esophageal cancer can be mainly divided into 
squamous cell carcinoma and adenocarcino-
ma. Epidemiologically, the former contributes 
to 90% of worldwide esophageal cancer cases, 
while adenocarcinoma contributes to two-
thirds of cases in developed countries [1]. 
However, other rare types and collision with 
multiple histological types of tumors have been 
reported, especially in recent years [2-5]. The 
etiology of collision with multiple histological 
types of tumors remains to be determined, and 
diagnosis of a collision tumor is based on his-
tology. There are two main theories for the etiol-
ogy of collision. The first is the coexistence of 
two or more independent neoplasms that col-
lide and expand into each other but with differ-

ent tumorigenesis [6], and the second is a 
much stricter view that includes the following 
three features [3]: (i) two topographically sepa-
rate sites of origin for the different tumor com-
ponents; (ii) at least some separation of the two 
tumors, despite intimate mixing at points of jux-
taposition, so that a dual origin can still be rec-
ognized; and (iii) at the sites of collision, in addi-
tion to intimate mixing of the two components, 
some transitional patterns may be acceptable, 
such as a mucoepidermoid appearance in the 
case of collision between squamous carcinoma 
and adenocarcinoma. The collision tumor local-
ized in the esophagus is very uncommon, and 
collision of squamous cell carcinoma and gas-
trointestinal stromal tumor (GIST) in the esoph-
agus is even more rare, and to date, only three 
cases have been reported in the literature [7, 
8]. In this study, we report another case with an 
incidental and pathological identification. In 
this patient, the two tumor types were distinct 
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without any histologically demonstrable mor-
phological transition at the site of collision. This 
case satisfied the more strict criteria; thus, it 
can be considered a true collision tumor in the 
esophagus. 

Case report

A 69-year-old-man was referred to our hospital 
with a 6-month history of retrosternal burning 
sensation after eating. His main complaint was 
retrosternal discomfort and occasional chest 
distress, nausea, and vomiting. He experience 
loss of appetite, but without loss of body weight. 
He smoked tobacco for 32 years at 2 packs per 
day, but did not consume alcohol. Physical 
examination displayed no obvious abnormali-
ties and no palpable lymph nodes. Laboratory 
tests revealed that he had no anemia, and 
alpha fetal protein, carcinoembryonic antigen, 
and carbohydrate antigen-125 levels were all 
within the normal ranges. Barium meal revealed 
a filling defect area in the middle esophagus, 
and thus, recommended further examinations 
(Figure 1A). Computed tomography (CT) reve- 
aled a thickened esophageal wall and stenosis 
of the lumen in the middle esophagus. The 
lesion, which exited with a diameter of 47 mm 
and was 15 mm at the thickest point, was 
enhanced unevenly, when contrasted (Figure 
1B and 1C). No distant metastases or enlarged 
lymph nodes were seen on CT scan. Surgery 
was then recommended, and the patient under-
went thoracotomy and partial esophagogas-
trectomy with Jejunostomy. During the surgery, 
a total of 37 periesophageal lymph nodes were 

dissected. Written informed consent was obta- 
ined from the patient for inclusion in this case 
report.

Pathologic findings

Grossly, a large tumor lesion with a size of 5 × 2 
× 2 cm occupied the middle esophagus and 
appeared annulus, whitish-gray, and ulcerated. 
Additionally, an oval, whitish, and smooth small 
nodular mass was seen in the deep muscularis 
with a maximum diameter of 0.6 cm. This mass 
had a distinct border with the large lesion and 
the muscularis, indicating that there was no 
morphological transition between them (Figure 
2A).

Histologically, routine hematoxylin-eosin stain-
ing showed that the large lesion was the moder-
ately differentiated squamous cell carcinoma, 
whereas the small lesion was a GIST (Figure 2B 
and 2C). It was also noted that carcinoma cells 
infiltrated into the deep muscularis and exten-
sively invaded the lymph nodes, and tumor 
metastasis was found in 10 of the 37 removed 
lymph nodes. The resection margins were free 
of tumor cells. Furthermore, the GIST was local-
ized in the muscularis with a surrounding pseu-
docapsule and showed mixed spindle-shaped 
and epithelioid cells. There was no merging of 
tissue components at the interface of tumor 
cells. Immunohistochemical analysis showed 
that carcinoma cells were positive for pan-cyto-
keratin (CK), CK5/6, and p63 (Figure 3), but 
were negative for p53 protein. The Ki67 stain-
ing index was 0.3, indicating moderate tumor 

Figure 1. X-ray and CT images. A: Barium meal x-ray image showing a filling defect in the middle esophagus. B and 
C: CT images showing the thickened esophageal wall and the stenosis of the lumen in the middle esophagus.
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cell proliferation (Figure 3). In contrast, the 
GIST cells were positive for CD117 (Figure 3), 
CD34, and Vim, but were negative for smooth 
muscle actin (SMA), desmin, p53, and S100 
proteins with a Ki67 staining index of 0.01 
(Figure 3).

Discussion

The collision tumor is uncommon and often 
found randomly during pathological evaluation. 
Most collision tumors occur in the crania, lung, 
gastroesophageal junction, liver, rectum, blad-
der, uterus, and testis with two or more inde-
pendent tumor components without transition-
al morphology. They are difficult to differentiate 
from composite tumors (characterized by two 
divergent lineages originating from the same 
neoplastic clonal proliferation) [9]. Purdy et al. 
[10] suggested that the collision tumor may 
result from a carcinogenic stimulus affecting 
two neighboring regions of mucosa or may sim-
ply be the chance apposition of two unrelated 

tumors. Gonzalez et al. [11] demonstrated a 
biclonal origin for both components of the colli-
sion tumor. Brahmania et al. [12] provided 
detailed descriptions of three possible mecha-
nisms: (i) the rare occurrence that two primary 
tumors develop adjacent to each other at the 
same time; (ii) one tumor develops and chang-
es local microenvironment to promote the 
development of the second tumor; and (iii) the 
two types of tumors share a common origin of 
pluripotent precursor stem cells that differenti-
ate into the components of tumor cell types. 
The incidence of synchronous cancers in 
patients with esophageal cancer ranges from 
3.6%-27.1% [13]. Many of these tumors are a 
combination of adenocarcinoma and sarcoma 
or of adenocarcinoma and lymphoma, and the 
coexistence of squamous cell carcinoma and 
GIST in the esophagus is uncommon [7]. The 
incidence of GIST is 14%-17.4% [8, 14] and 
these tumors mainly occur in the stomach and 
small intestine [8] and are rarely found in the 
esophagus. Esophageal squamous cell carci-

Figure 2. Tumor histology. A: H&E staining of esopha-
geal collision tumor. The GIST is on the right side, and 
the squamous cell carcinoma is on the left with a clear 
border between them (magnification, ×4). B: H&E stain-
ing showing the moderately differentiated squamous 
cell carcinoma with an infiltrative growth pattern and 
clear nuclear atypia (×40). C: H&E staining showing the 
GIST with spindle-shaped and epithelioid cells (×40). 
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noma is the most common malignancy originat-
ing in the esophageal mucosa. By contrast, the 
GIST is a mesenchymal tumor originating from 
the Cajal cells via directed differentiation of 
progenitor cells [15, 16]. To the best of our 
knowledge, to date, only three cases have been 
reported in the literature regarding the coexis-
tence of esophageal squamous cell carcinoma 
and GIST [7, 8]. 

Spinelli et al. [7] described the first case of a 
74-year-old male patient with a myeloprolifera-
tive syndrome, esophageal squamous cell car-
cinoma, and GIST. For their patient, CT scan did 
not show any other lesions, and surgery was 
conducted. The histology of the surgical tissue 
specimens confirmed the diagnosis of a colli-
sion tumor. The incidental GIST was small with 
a maximum diameter of 0.2 cm. Liu et al. [8] 
reported 54 cases of incidental GIST in 13804 
cases of gastrointestinal epithelial malignant 

tumor (EMT) and 521 cases of pancreatic ade-
nocarcinoma (PAC) between January 2000 and 
December 2007. Their patient population 
included two cases of the collision of esopha-
geal squamous cell carcinoma and GIST. The 
collision with GIST occurred in older male 
patients, who often showed symptoms indistin-
guishable from those of EMT and surgery was 
the best treatment modality. The diagnosis was 
usually made by postoperative tissue specimen 
examination. Our current case was consistent 
with the data reported by these previous 
reports [7, 8]. Because there was no evidence 
to suggest that the tumor was a collision lesion 
before surgery [17], definite clinical diagnosis 
of the tumor could not be made before surgery. 
Imaging findings have little significance for the 
diagnosis of a collision tumor. Nevertheless, 
Van et al [4] showed that 18F-FDG PET may be 
used to detect unexpected synchronous prima-
ry neoplasms in 5.5% of patients with esopha-

Figure 3. Immunohistochemical staining. (A) Strong positive staining for p63 in the squamous cell carcinoma cells 
(magnification, ×40). (B) Strong positive staining for CD117 in the GIST (×40). (C and D) Ki67 staining in squamous 
cell carcinoma cells (C) and the GIST (D).
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geal cancer, but 18F-FDG is not a tumor-specific 
substance. Thus, false-positive results can 
occur as a result of increased glucose metabo-
lism in benign lesions. Therefore, positive find-
ings on 18F-FDG must be confirmed by addition-
al tests, preferably by percutaneous or ultra-
sound- or CT-guided tissue biopsy, or dedicated 
radiography. The coexistence of GIST with other 
tumors is rare, and they tend to be small, 
asymptomatic, located near the mucosal lesion 
but confined to the muscularis propria without 
invasion into the mucosa [18].

Histopathological and immunohistochemical 
analyses are helpful in making a differential 
diagnosis of collision tumors. Squamous cell 
carcinoma diagnosis is relative easy because 
tumor cells show an infiltrative growth pattern 
with clear nuclear atypia. In this report, tumor 
cells had infiltrated the deep muscularis, and 
immunohistochemical analysis showed posi-
tive CK and p63 expression. In contrast, the 
GIST contained spindle-shaped and epithelioid 
cells without infiltration. GISTs are distinguished 
from other mesenchymal tumors by their 
unique expression of c-kit protein (CD117) [18], 
which was positive in this case. Staining for 
CD34, a transmembrane glycoprotein that is 
mainly secreted by endothelial cells and bone 
marrow hematopoietic stem cells, also was 
positive in this case. Moreover, positive expres-
sion of vimentin (Vim) indicated that the GIST 
originated from the mesenchymal tissue. 
Positive staining for CD117, CD34, and Vim 
expression can aid GIST diagnosis. In addition, 
SMA and desmin as the myogenic markers, can 
be used to distinguish a GIST from leiomyoma. 
In contrast, S-100 is a neurogenic marker and 
can be used to distinguish the GIST from neuro-
genic tumors. Thus, negative results for S100, 
desmin, and SMA expression suggest that the 
GIST in the current case did not originate from 
myogenic or neurogenic tumor. The Ki67 prolif-
eration index was only 1% with 4 mitoses per 
50 HPF, and the p53 protein was negative in 
both carcinoma cells and the GIST, which may 
indicate a good prognosis. 

To date, surgery remains the first-line treatment 
for both squamous and stromal neoplasms [7], 
and GISTs are often found accidently. After sur-
gery, these patients need close follow-up [19]. 
Due to the infrequency of such collision tumors, 
the biological behavior of colliding tumors is dif-
ficult to ascertain [12]. Milne et al. [9] demon-

strated that if two tumors arise independently 
and are associated by coincidence only, the 
genetic alterations present will differ from each 
other because of the different tumor origins. 
Further study is needed to discover their etiol-
ogy and molecular mechanisms. 
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