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Refractory Pneumothorax Due to Cystic Pulmonary Metastasis of a Low-
grade Endometrial Stromal Sarcoma: A Case Report
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Low-grade endometrial stromal sarcoma (LG-ESS) is a rare uterine neoplasm. Computed tomography (CT) 
revealed the presence of multiple small bilateral pulmonary nodules in a 58-year-old woman 1 year after sur-
gery for LG-ESS; the clinical diagnosis was pulmonary metastasis. Hormone therapy with progesterone was 
initiated, after which most of the solid nodules disappeared and some transformed into cystic lesions. Seven 
years after hormone therapy, the patient experienced repeated pneumothorax. The cause of the pneumotho-
rax was perforation of a metastatic focus within the wall of a small subpleural cyst that was not evident on 
CT images.
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INTRODUCTION

Low-grade endometrial stromal sarcoma (LG-ESS) 
is a rare neoplasm representing 0.2% of all malignant 
uterine neoplasms and 15% of all uterine sarcomas 
[1]. It is characterized by indolent progression and 
sensitivity to hormone therapy [2]. Although it has 
the potential to metastasize and recur, its long-term 
prognosis is promising [3]. Secondary pneumothorax 
associated with malignant tumors is well known, with 
an incidence of 0.05-0.5% [4]. Pulmonary metastasis 
of LG-ESS is less common than local recurrence [1, 5]. 
In contrast, the incidence of pneumothorax in patients 
with LG-ESS is high, reaching 19.4% [6]. Thus, pneu-
mothorax is a potential complication in these patients, 
especially those with cystic pulmonary metastasis. Here, 
we report a case of intractable pneumothorax due to 
multicystic pulmonary metastasis of an LG-ESS and 
review the relevant literature. 

CASE PRESENTATION

A 58-year-old woman was referred to our depart-
ment for treatment of a right pneumothorax that had 
occurred three times in the past year. Her medical 
history included hysterectomy and unilateral salpin-
go-oophorectomy for LG-ESS 8 years previously, after 
which she was followed up at another hospital. She was 
a non-smoker and had no other medical history. 

One year after the uterine surgery, chest comput-
ed tomography (CT) revealed that the patient had 
developed multiple small, solid bilateral pulmonary 
nodules (Fig. 1A). Although there was no pathological 
diagnosis, hormone therapy with progesterone was 
started based on the clinical diagnosis of pulmonary 

metastasis. Subsequently, most of the solid nodules dis-
appeared and some transformed into cystic lesions (Fig. 
1B). No signs of recurrence of any of the lesions were 
observed except for the lung metastasis. Initial CT at 
our department also showed a slightly collapsed right 
lung and multiple small bilateral cysts, but no lesion 
suggestive of the cause of the pneumothorax. Physical 
findings showed no particular problems. 

Thoracoscopic surgery was then performed to 
further investigate and treat the pneumothorax. The 
surgical findings included multiple sporadic small 
blebs, which were not evident on CT, on the surface of 
the lungs (Fig. 2). An air leak was identified from one 
of them. Pulmonary wedge resections were performed, 
and the stapling lines were coated with polyglycolic 
acid sheets to prevent bullae formation near the sta-
pling line. 

Although no tumor was macroscopically visible 
in the resected specimens, pathological examination 
revealed a proliferation of short spindle cells in 
the cystic wall (Fig. 3A, B). These tumor cells had 
minimal nuclear atypia and a low mitotic index. 
Immunohistochemical staining showed strong nuclear 
staining for estrogen and progesterone receptors and 
diffuse cytoplasmic staining for CD10 (Fig. 3C). These 
features were consistent with pulmonary metastasis of 
the LG-ESS. The endometrial stromal sarcoma (ESS) 
cells had infiltrated the visceral pleura (Fig. 3A), which 
contributed to the development of pneumothorax. 

Over the next 3 years, the same hormone therapy 
was continued, pneumothorax occurred repeatedly 
in the left and right lungs. Three surgical and patho-
logical findings indicated that the pneumothorax was 
caused by the perforation of newly appearing small 
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metastatic cystic lesions as before. The morphology 
of the tumor cells (e.g., nuclear atypia, mitotic index) 
in the resected specimens had not changed over time. 
Pleurodesis using an autologous blood patch was per-
formed only once to prevent a prolonged postoperative 
air leak. CT during the past 3 years showed a slight in-
crease in the number and size of the cystic lesions (Fig. 
4A, B). Although the patient had no other recurrent 
lesions, these findings suggested the presence of slowly 
progressive metastatic pulmonary lesions. Except for 
pneumothorax, there were no other abnormal find-
ings, and there was no limitation in the patient’s daily 
activities. Currently, there are no additional metastatic 
lesions or recurrent pneumothoraxes.

DISCUSSION

We experienced a case with ESS with repeated 
pneumothorax, that we were able to follow the long-
term course of CT findings and evaluate detailed 
pathological findings of resected lungs.

The World Health Organization currently recogniz-
es four endometrial stromal tumor types: endometrial 
stromal nodule (ESN), LG-ESS, high-grade ESS, and 
undifferentiated uterine sarcoma [7]. Based on their 
histological characteristics, ESNs and LG-ESSs are 
considered low-grade malignant tumors. However, un-
like ESNs, LG-ESSs have the potential for metastasis, 
including myometrial, vascular, and lymphatic inva-
sion. Approximately 40% of patients with endometrial 
stromal tumors experience recurrence after a long dis-
ease-free interval [3]. Recurrence is most common in 
the pelvis and abdomen and less common in the lungs 
and vagina [1, 5]. Because estrogen and progesterone 
regulate the proliferation and differentiation of LG-
ESS cells, hormone therapy is effective for recurrent 
and metastatic tumors [2]. LG-ESS has a generally 
favorable prognosis, with a 5-year disease-specific sur-
vival rate of 80-90% [8]. 

Pulmonary metastasis exhibits various patterns on 
CT. Multiple solid lesions (50%) are common, and 

Fig. 2	 Air bubbles are observed in the small bullous lesions on the 
pulmonary surface.

Fig. 1	 Chest computed tomography (CT) reveals multiple small, solid bilateral pulmonary nodules (A), 
the disappearance of most of the solid tumor, multiple thin-walled cystic lesions (B).
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solitary (15%) and cystic (15%) lesions are also present 
[1, 7]. The cystic type of lung metastasis is especially 
associated with the development of pneumothorax. 
In this case, a series of CT images showed that the 
pulmonary metastases first appeared as solid lesions. 
After initiating hormone therapy (progesterone), most 
of the solid lesions disappeared and some transformed 
into cystic lesions, as shown via CT. The tumor cells in 
specimens obtained later (i.e., during pneumothorax 

surgery) expressed estrogen and progesterone recep-
tors. Therefore, hormone therapy was an appropriate 
choice for this patient. 

When we first managed the patient’s pneumotho-
rax, she had already been on hormone therapy for 
7 years. The diameter of the cystic lesions remaining 
after therapy was approximately 1 cm on CT images, 
and it was unclear whether tumor cells remained in 
the cystic wall. We initially thought that the remaining 

Fig. 4	 Chest computed tomography (CT) reveals an increase in the number and size of the cystic lesions 
compared with those 3 years earlier (A, B).
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Fig. 3	 (A, B) Pathologic examination of the resected specimens reveals a proliferation of short spindle 
cells in the cystic wall (hematoxylin and eosin staining). (C) Immunohistochemistry shows strong 
nuclear staining for estrogen and progesterone receptors and diffuse cytoplasmic staining for 
CD10.
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thin-walled cysts were formed by the therapy-induced 
disappearance of ESS cells from the solid tumors. The 
pneumothorax appeared to be clinically unrelated to 
the metastasis; instead, the surgical findings suggested 
that it was caused by the rupture of a small subpleural 
cystic lesion that was not evident on CT. However, 
pathological examination of the subpleural lesions 
revealed that the tumor cells were locally present on 
the cystic pleural side and that pulmonary metastasis 
accounted for pneumothorax development. The previ-
ous literature has reported on patients with ESS who 
presented with pneumothoraxes [9-11]. However, dif-
ferently from these previous reports, we have followed 
the long-term CT findings and evaluated the detailed 
pathological findings of the resected lung in this case.

Three years after the surgery for pneumothorax, 
we noted a slight increase in the number and size of 
the cystic lesions compared with those on previous CT 
images. This observation suggests that the pulmonary 
metastasis had progressed slowly. The pathological 
findings of the resected specimens of the subpleural 
lesions over 3 years, all newly appearing metastatic 
tumor cells were of the low-grade malignant form and 
localized within the cyst wall just below the pleura. 
There were no tumor thrombi in the blood vessels. 
These findings suggest that the metastasis occurred via 
the lymphatic vessels just below the pleura and that 
the subpleural cyst was formed by a check-valve mech-
anism related to tumor invasion of the bronchioles 
rather than by destruction of the lung parenchyma by 
the tumor [12]. 

In previous reports, CT showed the presence of cys-
tic lesion on the surface of the lungs [9-11]. However, 
pneumothorax treatment in this case was problematic 
owing to underestimation of pneumothorax recur-
rence. Because we focused only on the CT images, 
we could not predict that new metastatic lesions not 
detectable via CT would develop on the lung surface 
over time. Therefore, as with pneumothorax in gener-
al, chemical pleurodesis was considered unnecessary. 
Pneumothorax caused by multiple pulmonary cystic 
metastases from an LG-ESS differs from pneumo-
thorax associated with other malignancies. In this 
case, although the cystic lung metastasis progressed, 
subpleural small cystic lesions on the lung surface also 
proliferated, causing pneumothorax. Therefore, if the 
progression of cystic pulmonary metastasis is suspect-
ed, procedures such as chemical pleurodesis [9] should 
be performed early to prevent recurrence caused by 

new subpleural lesions. 
We need to pay close attention to the possibility of 

recurrent pneumothorax.
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