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Radiotherapy treatment of large esophageal leiomyosarcoma:
A case report
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Abstract. Leiomyosarcoma of the esophagus is a rare type of
tumor, characterized by a malignant phenotype and smooth
muscle histology. Previously, barium studies have been used
to identify areas of luminal narrowing, expansile intraluminal
masses or large intramural masses with ulceration or tracking.
Furthermore, endoscopic biopsies appear to be associated
with a high false negative rate, particularly in cases where the
mucosa is intact. The optimal treatment strategy is surgical
resection, while the role of adjuvant radiotherapy and chemo-
therapy is controversial. In addition, the prognosis of patients
with leiomyosarcoma of the esophagus is improved compared
with patients suffering from squamous esophageal cancer. The
present study described the case of a 48-year-old woman who
presented with dysphagia and was diagnosed with a large leio-
myosarcoma of the esophagus. The patient was successfully
treated with radiotherapy and remains disease-free two years
after the completion of treatment. In addition, the present
study conducted a review of the relevant literature, reporting
previous cases of esophageal leiomyosarcoma and potential
strategies for the management of this disease.

Introduction

Squamous cell and adenocarcinoma are the two most common
types of esophageal malignancies, whereas esophageal leio-
myosarcoma is a rare type of tumor, accounting for <1% of
all malignant esophageal tumors (1,2). Since the first case of
esophageal leiomyosarcoma was reported in 1902 (3), >165
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cases of esophageal leiomyosarcoma have been described
in the literature (4). Leiomyosarcomas are characterized by
slow growth and late metastases and thus, exhibit a better
prognosis than squamous cell carcinoma of the esophagus (5).
The one-, three- and five-year survival rates of esophageal
leiomyosarcoma in the Chinese population are 60.3, 42.8
and 32.1%, respectively (5). The most common symptom
observed at diagnosis is progressive dysphagia which occurs
in 64.7-90.0% of esophageal leiomyosarcoma patients. Other
symptoms include retrosternal/back pain, weight loss and
emesis (6,7). The development of definite treatment strategies
is difficult due to the rarity of these tumors. Currently, surgical
resection is the first-line treatment (6); however, surgical
resection is not suitable for all patients. Although leiomyosar-
coma is not sensitive to radiation, radiotherapy can be used
to control the tumor effectively by appropriately increasing
the radiation dose (8-12). The present study describes a case
of leiomyosarcoma of the esophagus that was treated with
radiation, rather than surgery. In addition, the current study
conducted a review the relevant literature. Written informed
consent was obtained from the patient.

Case report

In May 2009, a 48-year-old woman presented with 6 kg weight
loss in two months and a six-month history of dysphagia to
solids, which had been aggravated for two months, at the
Shandong Cancer Hospital and Institute (Jinan, China).
Computerized tomography (CT) scanning of the chest revealed
the presence of a round soft tissue mass with a cross-sectional
diameter of 65x40 mm, located at the posterior wall of the
esophagus (Fig. 1A). In addition, upper esophageal dilation
was observed, with a diameter of ~90 mm between the upper
and lower esophagus. Furthermore, barium studies and esoph-
agoscopy demonstrated that the lesion was located in the lower
esophagus, 15-25 cm from the upper gum margin. A biopsy
specimen of the mass was obtained during esophagoscopy
and used to determine a diagnosis of poorly differentiated
esophageal leiomyosarcoma. Histological examination of the
tumor revealed markedly anaplastic spindle cells with elongated
nuclei. On immunohistochemistry, the tumor cells were positive
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Figure 1. (A) Computed tomography (CT) scan performed prior to radio-
therapy, revealing a parenchyma mass in the esophagus that was oppressing
the trachea. (B) CT scan performed six months after radiotherapy, indicating
that the tumor reduced in size.

for vimentin and smooth muscle actin, and negative for cyto-
keratin, epithelial membrane antigen, S-100 and C-kit. Due to
the large tumor volume and infiltration of the upper esophagus
resection was not performed. The patient subsequently received
intensity-modulated radiotherapy (IMRT) (60 Gy/30 frac-
tions) at the Shandong Cancer Hospital and Institute between
June 1 and July 20, 2000.

After one month of IMRT, a CT scan revealed that the lesion
was not significantly reduced in size; however, the symptom of
dysphagia was improved. Six months later, the CT scans indi-
cated that the tumor was significantly reduced in size (Fig. 1B);
thus, the patient was able to consume a normal diet, resulting
in a weight increase of 5 kg. Follow-up examinations were
performed for two years, which revealed that the tumor had
significantly decreased in size, and at the final follow-up the
patient was asymptomatic with no identified tumor recurrences.

Discussion

Esophageal leiomyosarcoma is a rare type of malignant tumor,
accounting for <1% of all esophageal malignancies (13).
Dysphagia is the predominant clinical manifestation in
patients suffering from an esophageal leiomyosarcoma (4),
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which occurs in 64.7-90.0% of patients (7). Other symptoms
include retrosternal/back pain, weight loss and emesis. Tumor
features include infiltration of the esophageal wall and expan-
sive growth; therefore, foreign invasion is less commonly
identified (7). Furthermore, previous studies have reported
that the obstructive symptoms are proportional to tumor
size; therefore, early symptoms of obstruction are not evident
and the majority of patients presented significant obstructive
symptoms when the tumor was large (14,15). In addition, the
preoperative misdiagnosis rate is as high as 82%. The majority
of cases are finally diagnosed by performing an esophageal
biopsy and immunohistochemical analyses (1). Additionally,
esophagogram, computed tomography (CT), glucose positron
emission tomography/CT and endoscopic ultrasonography
may also aid diagnosis (16). However, distinguishing leio-
myosarcomas from other esophageal neoplasms remains
difficult (17). Stelow et al (18) recently reported that endo-
scopic ultrasound-guided fine-needle aspiration (EUS-FNA)
may present a safe and accurate method for distinguishing the
leiomyosarcoma from other esophageal tumors and may be
used to guide therapy. In the current study, leiomyosarcoma
was diagnosed by EUS-FNA.

The detection rate of esophageal leiomyosarcoma using
barium esophagography has been reported to be 64-68%.
The results of barium studies commonly reveal large intra-
mural masses with a marked exophytic component and often
contain areas of ulceration or tracking (7). Using endoscopic
sonography, previous studies have identified esophageal
leiomyosarcomas as well-defined hyperechoic masses arising
from the muscular layer of the esophageal wall (19). Addition-
ally, these tumors may be recognized on angiography images
as hypervascular masses with tumor vessels, dilated vascular
channels or venous lakes, and early venous drainage. The
development of immunohistochemical detection methods
helped to improve the clinical understanding of esophageal
leiomyosarcomas, as well as differentiate between esophageal
stromal tumors and leiomyosarcomas.

Surgery is a safe and effective procedure for the treatment
of esophageal leiomyosarcomas. As lymph node metastasis
is relatively rare in this disease, esophageal leiomyosarcoma
surgery is associated with longer five-year survival rates and,
thus, improved prognosis compared with the surgical treat-
ment of esophageal cancer (20). Radiotherapy may be used as
adjuvant treatment, in cases where the risk of local recurrence
is considered to be high, for example, in high-grade tumors, or
when limb preservation is important. Limited surgery may be
used to avoid amputation or the excessive loss of tissue, followed
by radiotherapy in order to sterilize the remaining malignant
cells (21-24). It has been reported that completely resected low-
grade soft-tissue tumors do not require additional treatment (25).
In addition, radiotherapy alone may be recommended in cases
where a tumor is inoperable, recurrent or metastatic disease
has occurred or for palliation (26). Due to the large volume of
the tumor and infiltration of the esophagus, the patient of the
current study underwent radiotherapy alone and surgery was
not performed. Since leiomyosarcomas exhibit poor sensitivity
to radiation, the radiation dose should be increased from the
conventional dose of 60-65 Gy, which is used to treat other tumor
types (23) to 75 Gy. Therefore, the current patient underwent
IMRT. Considering the large size of the tumor and the low rate



of metastasis to the lymph node, the clinical target volume did
not include the lymphatic drainage area.

Leiomyosarcoma is typically associated with a good
prognosis due to its slow growth and the late occurrence
of metastasis (27). However, due to its rarity, it is difficult to
determine a pre-operative diagnosis and appropriate treatment
strategy for cases of esophageal leiomyosarcoma. In previous
years, leiomyosarcoma was not considered to be sensitive to
radiation; therefore, radical radiotherapy treatment was rarely
administered and a limited number of reports regarding the
use of radiotherapy in the treatment of leiomyosarcoma exist
in the literature (6,24,28). Although leiomyosarcoma has poor
sensitivity to radiation, the tumor may be effectively controlled
by increasing the radiation dose appropriately. As demonstrated
in the present study, three-dimensional conformal radiotherapy
and IMRT may exhibit a sufficient protective effect on vital
organs adjacent to the tumor and may be an effective topical
treatment strategy for patients unable to undergo surgery.

In conclusion, esophageal leiomyosarcoma has an excellent
prognosis, and radical resection may achieve acceptable results.
However, surgery may not be suitable, depending on the location
of the tumor or the occurrence of distant metastases. Previously,
leiomyosarcoma was considered to be insensitive to radiation
and thus, radical radiotherapy treatment was rarely adminis-
tered and only a limited number of reports regarding the use
of radiotherapy in the treatment of leiomyosarcoma exist in the
literature. Although leiomyosarcoma exhibits poor sensitivity to
radiation, the tumor may be effectively controlled by increasing
the radiation dose appropriately. In the present study, surgery was
unsuitable for the patient due to the size and location of tumor.
However, the tumor was successfully treated with radiotherapy
and the patient has an excellent prognosis. Radiotherapy should
also be recommended for the treatment of metastatic tumors to
prolong survival in cases exhibiting extensive or unresectable
metastases.
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