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Introduction and Hypothesis: Perivascular epithelioid cell neoplasms (PEComas) are 
rare mesenchymal tumors that originate from perivascular epithelioid cells. The uterus is 
the second most common organ to be affected by PEComa. Most PEComas are benign and 
the prognosis is usually good. Surgery is the main treatment at present, and adjuvant therapy 
is mainly used for malignant cases. However, because of the lack of described cases, the best 
diagnosis and treatment of these tumors cannot be determined.
Methods: From 2009 to 2020, 13 patients from Shengjing Hospital (China Medical 
University), with uterine PEComa, who met the inclusion criteria and appropriate patholo-
gical diagnosis were enrolled in this study. Clinical, pathological, and therapeutic features 
were retrospectively analyzed to determine the best approach towards diagnosis and 
treatment.
Results: All the enrolled patients underwent surgical treatment; four of them had 
a malignant PEComa. Three of the malignant patients received chemotherapy after surgery; 
among them, one died, another showed no obvious recurrence after regular re-examination, 
and the third did not undergo any further treatment despite short-term recurrence. However, 
upon regular re-examination, no progress was observed. The fourth malignant patient did not 
receive chemotherapy after surgery and showed no obvious recurrence during regular 
reviews.
Conclusion: The preoperative diagnosis of uterine PEComa lacks specificity and therefore 
is often confused with uterine leiomyoma or leiomyosarcoma. We conclude that uterine 
PEComa can be diagnosed by combined analysis of immunohistochemistry and post- 
operative pathology. Though surgical resection is still the main treatment, high-risk patients 
can be given adjuvant treatment to strengthen disease control.
Keywords: case study, pathology, perivascular epithelioid cell neoplasm, PEComa, 
treatment, uterus

Introduction
Perivascular epithelioid cell neoplasms (PEComas) are rare mesenchymal tumors 
and were first reported in 1991. The term “PEComa” was first proposed by 
Zamboni et al in 19961 for tumors that originate from the perivascular epithelioid 
cells. PEComas refer to a family of mesenchymal neoplasms composed of angio-
myolipomas, clear cell “sugar” tumors of the lung, and lymphangioleiomyoma-
toses. These tumors are usually rare and mostly benign, and when they occur, the 
uterus is the second most common lesion site to be affected, after the 
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retroperitoneum.2 Until now, approximately 100 PEComa 
cases have been reported, of which one-third of these 
affected the uterus. Due to the lack of reported PEComa 
cases, no uniform standards of diagnosis and treatment 
have been established, either in China or abroad.

Folpe et al recently proposed PEComa grading 
criteria.3 Based on these criteria, PEComa is classified 
into three categories:3,4 benign, uncertain malignant poten-
tial, and malignant. Because of the rare occurrence of this 
disease, any atypical nuclear features, if not indicated by 
suspicious histology, should be considered “potentially 
malignant,” even if benign during diagnosis. Uterine 
PEComa has no specific morphological characteristics 
but can show stromal hyalinization and vascularization.

The normal tissue counterparts of PEComas are 
unclear, but they have immunohistochemical (IHC) 
responses to both melanocytes and myeloid markers.5 

Folpe et al3 reviewed 26 cases of PEComas of both soft 
tissue and gynecologic origin. According to their report, at 
least one of the melanocytic markers (Human Melanoma 
Black [HMB-45], Melan-A, and microphthalmia transcrip-
tion factor) was expressed in all PEComa cases, with 
HMB-45 showing the highest positive expression rate in 
92% of cases. PEComas also showed positive expression 
for the myeloid marker smooth muscle actin (SMA; 80%) 
and desmin (36%).

The incidence of PEComas has also been reported to 
be associated to a certain extent (9%) with tuberous sclero-
sis (TSC).3,6,7

In this study, we retrospectively investigated 13 
PEComa patients who were admitted to our hospital within 
the past 12 years, analyzing their clinical features, patho-
genesis, and treatment strategies to improve the existing 
knowledge and approach towards PEComas.

Patients and Methods
The procedures of the current study were conducted in 
accordance with the World Medical Association 
Declaration of Helsinki-Ethical Principles for Medical 
Research involving Human Subjects. This study was 
approved by the Responsible Committee on Human 
Experimentation of China Medical University. Written 
informed consent was obtained from each participant 
before data collection. Between 2009 and 2020, 13 
patients pathologically confirmed with uterine PEComa 
were enrolled in this study. The patients were treated in 
the Department of Gynecology in Shengjing Hospital at 
China Medical University. All the clinical data of the 

patients were retrospectively analyzed (including admis-
sion, examination, surgery, pathology reports, treatment, 
and follow-up records).

The ages of the patients ranged between 34 and 56 
years, and there were no other complications found during 
the preoperative examination. All patients underwent sur-
gical treatment, thereby enabling postoperative pathology 
and immunohistochemistry of PEComas. Four of the 13 
patients were diagnosed with malignant PEComa.

Results
Clinical Features
Classification
As per the grading criteria, the 13 PEComa cases were 
graded as benign (3), uncertain malignant potential (6), 
and malignant (4).

Epidemiology
Although the ages of the patients ranged between 34 and 
56 years, all patients except for one 34-year-old were aged 
between 44 and 56 years. This age range coincided with 
a high-onset period perimenopause.

All patients were treated surgically, which led to the 
diagnosis of PEComa after examining their postoperative 
pathology and IHC results. Pathological results of four 
patients were malignant, among which, three received 
postoperative chemotherapy and the fourth did not receive 
any adjuvant treatment. No other medical history was 
reported in this study.

Clinical Manifestations
Precise diagnosis of gynecological PEComa is difficult 
due to lack of specific clinical manifestations. Most symp-
toms occur in the uterine body without involving the 
cervix.8–10 Statistical analysis suggests that the occurrence 
of PEComa clinical symptoms was not specific; ten cases 
in the uterine body, one in the cervix, one in the vaginal 
end, and one in the pelvic and abdominal lymph nodes 
(Table 1).

Clinical manifestations of PEComa vary with tumor 
size, location, and spread. Usually small, asymptomatic 
tumors are found during physical examination. Common 
symptoms include altered menstruation, irregular vaginal 
bleeding, and abdominal pain observed in 23.1%, 30.8%, 
and 15.4% of PEComa cases, respectively. Physical exam-
ination was also observed in 30.8% of cases.

Pelvic ultrasound was performed preoperatively in all 
nine benign patients, including five with uterine fibroids 
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(55.6%), and four with no definite diagnosis, indicating 
uterine space occupation and accessory area or uterine 
wall mass.

Pathology
Morphological Characteristics
Most of the morphological features of uterine PEComas 
are similar to those of PEComas affecting other anatomical 
parts. Perivascular epithelioid cells usually grow in lamel-
lar or nested shapes and are often closely related to sig-
nificant vascular components. This perivascular 
distribution is a unique characteristic and led to prelimin-
ary speculation that it might come from the vessel wall.

Gynecological PEComas showed different amounts of 
matrix hyaluronic acid. In some cases, the degree of trans-
parency is so great that the epithelioid cells appear to be 
immersed in a hyaline background.11–13 Uterine PEComas 
can be well- or partially wrapped, or can diffusely infiltrate 
the uterine muscle.8,11 The vascularization of PEComas 
usually exhibits characteristic features, usually consisting 
of a network of small blood vessels throughout the tumor.11

Of the 13 cases, eight of the histopathologic sections 
showed patchy or nested arrangement of cells with thick- 
walled vessels (61.5%).

Immunohistochemical Features
Immunohistochemical analysis of the 13 cases enrolled in 
this study revealed markers indicated in Table 2. Patient 
tissues were observed to positively stain for both melano-
cytic and myeloid molecular markers such as HMB-45 
(82%), SMA (82%), Melan-A (50%), vimentin (36%), 
desmin (29%), CD10 (25%), and CD34 (25%), while 
IHC markers like CD117, S100, inhibin, and cytokeratin 
were completely absent. Ki-67 positive staining was 
observed in all 13 cases (Table 2).

Differential Diagnosis
Because of an overlap in morphological features and age 
group incidence, it is difficult to distinguish PEComa from 
uterine fibroids before surgery. If coagulation necrosis and/ 
or >10 high-power fields are present, both pathologies can 
be considered malignant.14 In addition, although keratin is 
positively expressed in both, it is more common in uterine 
fibroids,15,16 while desmin is present in about 50% of both 
uterine fibroids and PEComas.15,17

It has been observed that PEComas have a fine vascu-
lar network indicated by IHC markers, while uterine 
fibroids do not. Therefore, it is possible to separate the 
uterine PEComas and uterine fibroids morphologically 
based on this feature.18 However, further case accumula-
tion, comparisons, and research are required to confirm 
this more efficiently. At present, the differentiation 
between uterine PEComas and uterine fibroids is mainly 
dependent on postoperative pathology and 
immunohistochemistry.

Treatment
No specific clinical guidelines have been established for 
the treatment of uterine PEComas due to lack of sufficient 
cases. Surgery is still the main treatment, for malignant 
and high-risk cases, after which a corresponding che-
motherapy and radiotherapy are normally given. 
However, there is no unified treatment plan, and the out-
comes of therapy among our patients were mixed.

Surgery
Among the 13 cases enrolled in this study, total hysterect-
omy was performed in seven, comprising bilateral adnex-
ectomy in postmenopausal patients, and tumor resection in 
two others, retaining their fertility. Postoperative 

Table 1 Site of Occurrence Observed in PEComa Patients

Site of Occurrence Number of 
Cases

Percentage

Uterine body 10 76.9%

Cervix 1 7.69%

Vaginal end 1 7.69%

Pelvic and abdominal lymph 

nodes

1 7.69%

Table 2 Results of Immunohistochemical Analysis Performed on 
PEComa Patients

Immunohistochemical Marker Positive Rate

HMB45, SMA 82%

Melan-A 50%

Vimentin 36%

Desmin 29%

CD10, CD34, CD117 25%

S100, inhibin, CK 0%
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pathology indicated the presence of benign tumors in all 
nine surgical cases (Table 3).

Chemotherapy for Metastatic Disease
Out of 13 cases enrolled in this study, four were malignant. 
Of the malignant cases, three received postoperative che-
motherapy, and one received no adjuvant therapy.

One case diagnosed with “peritoneal disseminated leio-
myoma disease” received a total hysterectomy, bilateral 
adnexectomy, pelvic neoplasm and pelvic lymph node 
resection. The postoperative pathology was considered to 
be “malignant potential in leiomyoma.” Four years later, 
the patient had vaginal cuff lesions and received a pelvic 
neoplasm resection, while postoperatively considered to 
have “PEComa of vaginal cuff end.” According to litera-
ture reports, she received PIA scheme (cisplatin + ifosfa-
mide + doxorubicin hydrochloride liposome) 
chemotherapy four times. However, chemotherapy was 
inefficient, as the patient showed vaginal cuff neoplasm 
recurrence during a 4-month review. No further treatment 
was provided, and the patient is still alive and has regular 
re-examination every six months.

With respect to the second case, hysterectomy was 
performed for “uterine fibroids” diagnosed initially. 
One year later, cervical resection and bilateral adnexect-
omy were performed for a cervical mass. However, pelvic 
lymph node resection was not performed for pelvic adhe-
sion and closure. The postoperative pathology was diag-
nosed as “cervical malignant PEComa” with no adjuvant 
therapy after the operation. Recurrence was observed three 
months later and in spite of chemotherapy (cisplatin + 
ifosfamide + epirubicin) administered once every 3 
weeks, 3 times in total (the choice of chemotherapy regi-
men was based on literature reports), the treatment effec-
tiveness was poor. Systemic metastasis was observed, 
accompanied by organ failure, and finally death.

Total hysterectomy and bilateral adnexectomy were 
performed on the third case for intramural uterine nodules 
and was postoperatively diagnosed with “malignant uter-
ine PEComa.” Chemotherapy with cisplatin + doxorubicin 
+ ifosfamide was administered once every 3 weeks,4 times 
in total (according to literature reports). There were no 
signs of relapse or metastasis, and the patient is still alive.

For the last case initially diagnosed with “endometrial 
adenocarcinoma,” total extra-fascial hysterectomy, bilat-
eral adnexectomy, and pelvic and para-aortic lymph node 
resection were performed. Postoperative pathological 
examination revealed “pelvic and para-aortic lymph node 
PEComa.” No adjuvant treatment such as chemoradiother-
apy was administered after the operation. The patient is 
still alive and regular reviews indicated no obvious signs 
of relapse and metastasis.

Radiation Therapy
None of the four malignant cases in this study received 
radiation therapy.

Survival and Recurrence
Nine patients with benign PEComa underwent regular re- 
examinations at two, four, five, six, and ten years after 
surgery, and no signs of recurrence were found.

The patient with “PEComa of vaginal cuff end” did not 
receive any treatment after recurrence, and the tumor was 
re-examined every six months. The tumor showed no sig-
nificant changes and did not deteriorate until two years later.

The patient with “cervical malignant PEComa” was 
admitted to the ICU due to critical illness after one 
month of chemotherapy, and later died.

The patient with “malignant uterine PEComa” under-
went regular re-examinations after chemotherapy and 
showed no signs of recurrence or metastasis even after 
five years.

The patient with “pelvic and para-aortic lymph node 
PEComa” did not receive radiotherapy or chemotherapy 
after surgery, and no obvious signs of relapse or metastasis 
were observed during regular review until relapse occurred 
seven years later.

Discussion
Currently, not more than 100 cases of gynecological 
PEComa have been reported. Usually, PEComa patients 
range from young girls to elderly patients, with peak 
incidence at approximately the age of 40.14

Table 3 Surgical Treatment Plan Provided for PEComa Patients

Pathology of 
Benign

Surgery

3 patients Total hysterectomy

4 patients Total hysterectomy and bilateral 
adnexectomy

2 patients Tumor resection, fertility preserving 
function
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Though no special medical history has been reported in 
this study, other reports have indicated that 9% of 
PEComas are associated with TSC.3,6,7 This association 
is possibly due to the genetic mutations caused by TSC1 or 
TSC2 gene inactivation as well as high aggressiveness of 
TSC.14

Clinical manifestations, pelvic ultrasound, and radiolo-
gical examination lack specificity, and can indicate either 
benign smooth tumors similar to uterine fibroids, or het-
erogeneous masses with malignancy.19–21 The lack of spe-
cific clinical and radiological manifestations has not only 
made the diagnosis and treatment of PEComa difficult but 
also delayed the opportunity for treatment in some cases.

PEComas express the myeloid melanocyte phenotype 
and are immunoreactive to both melanocytes and smooth 
muscle markers. The immunoreactivity of HMB-45, and 
other melanocyte markers, has been extensively 
demonstrated.22–26 The most relevant of these markers 
are microphthalmia transcription factor, Melan-A/Mart-1, 
and HMSA-1.27 In some cases, immune responses to the 
smooth muscle marker, SMA, are present, and lower 
immunopositivity rates have been shown for vimentin 
and/or desmin.6,11,28 Cathepsin K expression is another 
reportedly useful marker for diagnosing PEComas.29 

Additionally, the expression of HMB-45 is reported to be 
always positive in PEComas, while the positive rate of 
Melan-A is 80%, and that of S100 and cytokeratins is 
always negative.13,26,30–40 Considering the anatomical dis-
tribution, morphology, and IHC characteristics of PEComa 
observed in this study and other reports, and the lack of 
normal counterparts, completely understanding PEComa 
tissue development is complicated. Further investigations 
are required to arrive at a proper understanding of 
PEComa histogenesis, in order to provide guidance for 
the study of the pathogenesis and treatment of uterine 
PEComa.

Despite the different combinations of cisplatin, ifosfa-
mide, epirubicin, and doxorubicin treatment given to 
PEComa patients in this study, a definite conclusion can-
not be reached with respect to therapeutic efficacy. It is 
notable that malignant patients also have a good chance of 
survival without any adjuvant therapy. Due to limited 
reported cases, the optimal chemotherapy regimen for 
gynecological malignant PEComa is still uncertain, and 
more exploratory studies are required in the future.

At present, the role of radiotherapy is not clear. 
Histology of malignant PEComa reportedly shows high 
mitotic index and multiple necrosis.14 Although necrosis 

is related to radiation tolerance, high mitotic index and 
abundant angiogenesis (a typical feature of PEComa 
tumors) are related to high sensitivity of cells to 
radiation.14 This supports the use of radiotherapy as 
a reasonable treatment for patients with malignant 
PEComa.

PEComas are usually localized,32 but distal metastasis is 
most commonly found in the lung.39,41 Duration of the 
distant metastasis shows considerable variation, ranging 
from one month to 15 years.3,13,36–40 For metastatic spread, 
there is no clear treatment reported in the literature.

Systemic chemotherapy regimens are not very effec-
tive, leaving surgery as the best treatment option. 
Therefore, postoperative adjuvant chemotherapy does not 
play a decisive role in the prognosis of patients with 
malignant PEComa, as surgery is still the main treatment. 
Most malignant PEComas have good survival without 
recurrence or metastasis for several years.5

Certain studies have reported that mammalian target of 
rapamycin (mTOR) inhibitor-targeted therapy has 
achieved remarkable results in patients with malignant 
PEComas.42–44 In addition, IHC and biochemical analyses 
have shown inactivation of TSC1/2 and excessive activa-
tion of the mTOR pathway in non-TSC tumors.3,11 Based 
on these reports, mTOR inhibitors certainly deserve 
further probing for the treatment of gynecologic PEComas.

Several questions about these rare tumors remain 
unclear. Although the best treatment for PEComas has not 
yet been determined, surgical resection is still the preferred 
treatment. According to the literature, most PEComa 
patients have undergone total hysterectomy and bilateral 
salpingo- oophorectomy depending upon their age.11 Nine 
patients in this study with tumors considered “benign” 
showed no recurrence even after ten years after surgery.

While simple surgical treatment may seem appropriate 
for patients with both undetermined benign and malignant 
PEComas, postoperative adjuvant therapy must be given to 
patients with malignant PEComas in spite of the poor 
efficacy of radiotherapy and chemotherapy. Jeon et al33 

reported that the combination of chemotherapy and radio-
therapy after malignant PEComa surgery performed well, 
with disease-free survival for 18 months. Similarly, other 
studies reported six, 36, and 24 months of disease-free 
survival after surgery.3,18,45 Ong et al18 reported six 
months of disease-free survival after surgery, Folpe et al3 

reported that 26 soft-tissue and gynecological PEComa 
patients had 36 months of disease-free survival after sur-
gery, and Vang and Kempson reported disease-free 
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survival cases two years after surgery.45 Of the four malig-
nant patients in this study, two survived disease-free for 
five and seven years, and one patient received no adjuvant 
therapy after surgery. However, due to the lack of suffi-
cient reports and randomized trials, and diverse treatment 
strategies used, there is no optimal or uniform treatment 
regimen for this disease.

For targeted therapy, the goal of treatment is to reduce 
recurrence and metastasis, which is important for better prog-
nosis. More recently, mTOR inhibitors have been reported to 
achieve significant progress with respect to malignant 
PEComa treatment.42 Therefore, mTOR inhibitors can be 
temporarily used as an effective alternative for metastatic 
PEComa, even though further clinical practice and research 
are still required to define the best therapeutic regimen.

Uterine PEComa is a rare disease and is mainly diag-
nosed after examining its postoperative pathology and 
immunohistochemistry. It has varying prognosis based on 
its benign and malignant features. Although the treatment 
guidelines for PEComas are not uniform, and the best 
treatment plan is undetermined, surgical resection is still 
considered to be the basic and the first choice of treatment 
to date. For malignant patients, postoperative adjuvant 
therapy is still considered necessary to reduce the recur-
rence as well as the metastatic rate of this disease while 
improving the survival rate.

Through data collection, this article counts some clinical 
cases of uterine PEComa, and summarizes the characteris-
tics of the disease from its clinical manifestations, imaging 
examinations, pathology, treatment, and prognosis. The 
information provided may be helpful to the disease. At the 
same time, it can be used as a valuable reference material 
for teaching hospitals on the disease. However, because 
uterine PEComa is relatively rare, the data currently avail-
able is limited, and it is difficult to follow up patients 
earlier, which is the limitation of this study. Further 
research, the future improvement of diagnosis and treatment 
through multidisciplinary methods is worth exploring.

Brief Summary
Uterine perivascular epithelioid cell neoplasm (PEComa) 
cases are rare. In this paper, 13 cases of benign and 
malignant uterine PEComas were retrospectively analyzed 
to facilitate the further study of this disease.
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