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Abstract  
Endometrial stromal sarcomas (ESS) are rare malignant uterine tumors predomi-

nantly occurring in pre- or perimenopausal women. ESS commonly express ster-

oid hormone receptors as well as aromatase which renders them hormone-

sensitive. Hyperestrogenism may play a role in carcinogenesis. However, the ex-

act molecular pathogenesis is not clear. The JAZF1/JJAZ1 gene fusion is found in 

many ESS but a relationship with the estrogenic pathway is not well established. 

This thesis focuses on the course of disease and the interdisciplinary treatment of 

two patients with ESS who have successfully been treated with aromatase inhibi-

tors as adjuvant or palliative treatment strategy.  

The ESS in the first case was treated with surgery and postoperative chemother-

apy. Nine months after surgery, high-dose chemotherapy and autologous bone 

marrow transplantation was carried out due to peritoneal spread. A disease-free 

interval of seven years was observed. Thereafter, a local recurrence occurred and 

complete surgical resection was accomplished. Subsequent adjuvant radiotherapy 

was administered. Nevertheless, a second relapse was diagnosed one year later. 

Following renewed resection, the steroidal aromatase inhibitor exemestane was 

initiated due to the fact that immunohistochemistry showed  progesterone receptor 

positivity (PR, 80%) and intratumoral aromatase expression. No evidence of dis-

ease was observed for five years subsequently. A third relapse was detected and 

again treated with surgical resection. A pseudoadjuvant therapy with the non-

steroidal aromatase inhibitor anastrozole was started. The patient remained dis-

ease-free up to now. 

In the second case report a woman with a history of total abdominal hysterectomy 

(TAH), bilateral salpingo-oophorectomy (BSO) and postoperative radiotherapy due 

to an ESS is presented. One year after surgery, metastases to the lung, the liver 

and the bones were detected. In opposition to the first case this neoplasm showed 

low immunohistochemical staining for estrogen receptors (ER, 5%) and negative 

staining for PR (<1%) and no intratumoral expression of aromatase. Nevertheless, 

therapy with the non- steroidal aromatase inhibitor letrozole was started. Within 

three months, partial remission of the lung and liver metastases and sclerosis of 

bone metastases was observed. Surprisingly, the patient developed a peripheral 

nerve sheath tumor as a second primary tumor definitely diagnosed four years 
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after initial diagnosis of ESS. The ESS however remained in stable remission for 

more than 4 years. 

Despite differences in histological features and hormone expression level these 

two cases of ESS responded well to aromatase inhibitor therapy. Treatment of 

recurrent or metastatic ESS with aromatase inhibitor therapy is warranted even in 

cases with very low hormone receptor expression and no intratumoral aromatase 

expression. 
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Zusammenfassung 
Endometriale Stromasarkome (ESS) sind seltene maligne Tumore des Uterus, die 

vorwiegend in prä- und perimenopausalen Frauen auftreten. Die meisten ESS 

exprimieren Steroidhormonrezeptoren und können intratumorale Aromataseaktivi-

tät aufweisen, die sie als hormonsensitive Tumoren kennzeichnet. Darüber hinaus 

scheint Hyperöstrogenismus in der Karzinogenese eine Rolle zu spielen. Der ge-

naue molekulare Pathomechanismus ist jedoch noch nicht geklärt. Die 

JAZF1/JJAZ1 Gentranslokation wird in vielen Stromasarkomen gefunden, und ein 

Zusammenhang mit östrogenassoziierten Stoffwechselwegen wird diskutiert. 

Fokus dieser Arbeit ist der Krankheitsverlauf und die interdisziplinäre Behandlung 

von zwei Patientinnen mit ESS, die erfolgreich mit Aromatasehemmern therapiert 

wurden. 

Im ersten Fallbericht wird die Krankengeschichte einer Frau mit endometrialem 

Stromasarkom dokumentiert, das initial operativ und chemotherapeutisch behan-

delt wurde. Neun Monate danach wurden eine Hochdosischemotherapie und auto-

loge Knochenmarkstransplantation aufgrund einer sequentiell aufgetretenen Peri-

tonealkarzinose durchgeführt. Daraufhin konnte ein krankheitsfreies Intervall von 

sieben Jahren beobachtet werden. Danach wurde in der Kontrolluntersuchung ein 

Lokalrezidiv festgestellt. Nach kompletter chirurgischer Entfernung wurde eine ad-

juvante Strahlentherapie durchgeführt. Ein Jahr später kam es zum zweiten Rezi-

div. Nach der neuerlichen Resektion folgte eine pseudoadjuvante Therapie mit 

dem steroidalen Aromatasehemmer Exemestan. Diese Therapie wurde auf Basis 

der in der Immunhistochemie festgestellten positiven Progesteronrezeptoren (PR, 

80%) und dem intratumoralen Nachweis einer Aromataseaktivität eingeleitet. Ein 

krankheitsfreier Verlauf von  fast fünf Jahren konnte erneut beobachtet werden. 

Das dritte Rezidiv wurde wieder operativ entfernt, gefolgt von pseudoadjuvanter 

Therapie mit dem nicht-stereoidalen Aromatasehemmer Anastrozol. Damit blieb 

die Patientin bis zum heutigen Zeitpunkt metastasenfrei. 

Der zweite Fallbericht präsentiert eine Frau mit ESS, das initial mit einer totalen 

Hysterektomie und Salpingooophorektomie sowie postoperativer Strahlentherapie 

behandelt wurde. Ein Jahr nach der Operation wurden Lungen-, Leber-, und Kno-

chenmetastasen entdeckt. In der immunhistochemischen Untersuchung zeigte das 

ESS eine schwache Positivität für Östrogenrezeptoren (ER, 5%) und eine Negati-
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vität für PR (<1%) sowie fehlende intratumorale Aromataseaktivität. Aufgrund der 

weitgehenden Beschwerdefreiheit der Patientin und des höheren Alters wurde 

dennoch eine Therapie mit dem nicht-steroidalen Aromatasehemmer Letrozol ein-

geleitet. Innerhalb von drei Monaten konnte eine partielle Remission der Lungen- 

und Lebermetastasen und Sklerosierung der osteolytischen Knochenmetastasen 

nachgewiesen werden. Überraschenderweise entwickelte die Patientin nach vier 

Jahren einen zweiten Primärtumor in Form eines malignen peripheren Nerven-

scheidentumors, der aufgrund einer mediastinalen Einblutung akut operiert wer-

den musste und somit erst vier Jahre nach der primären Diagnosestellung ESS 

definitiv diagnostiziert werden konnte. Das ESS blieb bis heute in stabiler Remis-

sion.  

Die beiden Fallberichte bestätigen das hormonabhängige Wachstum von ESS. Die 

Therapie mit Aromataseinhibitoren kann zu langfristigen Remission auch bei ESS 

mit sehr geringer Hormonrezeptorexpression führen. 
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1 Motivation 
I am very interested in internal medicine. I spent an elective placement within 

modul 16 at the Department of Oncology in October 2005. I liked it very much due 

to the fact that I had the opportunity to work with tumor patients as well as with 

general internal patients. I could learn and benefit a lot. Because of the great sup-

port by the tutors and because of the fact that this extensive subject has aroused 

and deepened my interest, I decided to write my thesis at the Department of On-

cology. Prof. Bauernhofer suggested some topics. Beside internal medicine, I am 

also interested in gynecology. Therefore, the topic “endometrial stromal sarcoma” 

was suitable. First, I did not know anything about this type of sarcoma because 

when searching for this topic in books, nothing or just a few sentences could be 

found. Reviewing the literature on PubMed, however, enhanced my knowledge. 

After all it was also possible to discuss and to give advice to our patients. Although 

this issue is complex and although there are many controversial topics, it aroused 

my interest more and more. The follow-up of our patients was in particular exciting 

and informative. 

During work for this thesis I learned a lot, not only with regard to the subject of my 

thesis but also about how to write scientific papers. Therefore, the idea of a thesis 

was beneficial because it contributed to my medical education. 
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2 Overview 
ESS are a subgroup of uterine sarcomas. Uterine sarcomas account for about 3-

5% of all malignant uterine neoplasms. The incidence is 17 per million inhabitants 

and year. In contrast to epithelial tumors of the uterus, which have a good progno-

sis, uterine sarcomas are associated with a poor prognosis. They have a high rate 

of local recurrences as well as a high rate of distant metastases. [1] The overall 

survival rate is less than 50% at 2 years even for early stage disease. Primary 

treatment for patients is radical surgery. Radiotherapy and chemotherapy are often 

employed in the adjuvant setting. However, due to the low incidence of these ma-

lignancies little is known about the risk factors for poor outcome and the optimal 

management. [2] 

Uterine sarcomas are classified into three histological groups arising from two dif-

ferent uterine tissues: On the one hand, there is a neoplasm arising from the 

myometrium called “leiomyosarcoma” (LMS). On the other hand, there are two 

neoplasms which can arise from the endometrium. These tumors are called “car-

cinosarcoma” (CS) and “endometrial stromal sarcoma” (ESS). ESS represents 

0.2%, LMS 1% and CS 2-3% of all uterine malignancies. [3] Investigations have 

shown that LMS and CS are more often found in black women than in white. [4,5] 
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3 Introduction 
ESS are rare malignant neoplasms. They constitute about 10% of all uterine sar-

comas and only 0.2% of all uterine malignancies. The incidence is 1-2 per million 

women and year. 400-700 new cases occur in Europe every year. [6]  

In general, ESS are histologically characterized by homogenous spindle-shaped 

cells resembling normal endometrial stromal cells in the proliferative phase of a 

woman's cycle. [7]  

ESS can be divided into the following subgroups: endometrial stromal nodule 

(ESN), low-grade endometrial stromal sarcoma (LGESS) and high-grade endo-

metrial stromal sarcoma (HGESS). [6] The overall survival rate depends on the 

respective subtype. 

Immunohistochemically, a positive reaction for CD10, ER and PR may be ob-

served. [7] 

Usually, abnormal vaginal bleeding is the primary symptom. Peri- and postmeno-

pausal bleeding in combination with a polypoid tumor sticking out of the cervix is 

typical. Pelvic and abdominal pain as well as pelvic or abdominal mass are often 

associated with this fast growing neoplasm. Therefore, a fast growing “myoma” 

during menopause is suspicious for any kind of sarcoma including ESS. “Fast 

growing myomas” in young women are rarely uterine sarcomas (0.27%). Uterine 

sarcomas usually occur at an average age of 42-53 years. [8,9] 

Diagnosis of most tumors is based on fractional curettage, hysteroscopy or endo-

metrial biopsy and even by chance during hysterectomy. [8] 

Sarcomas metastasize hematogenously and metastases are also found in lymph 

nodes in the pelvic and para-aortal region. The most affected sites include the 

lung, peritoneal cavity with omentum and upper abdomen. In bone and brain me-

tastases are rarely seen. [8,9] Local recurrences may occur up to 20-30 years af-

ter initial treatment. [10] 

Initial treatment consists of TAH and BSO. The benefit of radiotherapy, chemo-

therapy and hormonal therapy is poorly defined. [10] 
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3.1 Etiology 
The exact etiology of ESS has not been elucidated to date but some risk factors 

have been attributed to the occurrence of ESS. In the following chapters the im-

portant influence of estrogen on the development of endometrial stromal neo-

plasms is highligthed: 

 

3.1.1 Estrogen replacement therapy and preserved ovaries 
An observation in which women recurred under estrogen replacement therapy 

(ERT) led to the study by Chu et al. [11] The conclusion was that ERT was contra-

indicated in the treatment of LGESS: 75% of stage I patients treated with ERT re-

curred. The stage III patient under ERT recurred, too, and then responded dra-

matically to progestin therapy.  

Furthermore, after reviewing the literature, Chu [11] reported that about one half of 

stage I patients with preserved ovaries after surgery would recur possibly due to 

estrogen stimulation from the retained ovaries. Contrary, in his study, Chu [11] 

could show that 43% of patients whose ovaries had been removed at the time of 

initial surgery also developed recurrence. Therefore, the premenopausal proges-

terone production may be protective against any potential negative impact of a 

continued endogenous estrogen exposure. In summary, retention of normal func-

tioning ovaries does not appear to be a remarkable improvement in outcome. 

This is controversially discussed, however. [10,12] 

 
3.1.2 Tamoxifen 
Tamoxifen has been the standard treatment in hormone-sensitive breast cancer. 

On the one hand, it acts as an estrogen receptor antagonist in breast tissues. On 

the other hand, tamoxifen acts estrogen-agonistic in other tissues, for example in 

the endometrium. The latter feature leads to proliferation. The risk of hyperplasia, 

polyps and endometrial cancer is increased by 2-to 4-fold compared with patients 

treated without this selective estrogen receptor modulator. It has been reported 

that 10% of the patients treated with tamoxifen will develop endometrial pathology 

within 5 years. [13] 

The spectrum of uterine malignancies associated with tamoxifen therapy in breast 

cancer is expanding. The most frequent lesion seen is the endometrial polyp. The 

  20



most frequent malignancy seen is the endometrial adenocarcinoma. Furthermore, 

sarcomas of the uterus such as the CS, the LMS and even the ESS have been 

reported. [14]  

Saga et al. [15] described the development of an even HGESS due to therapy with 

tamoxifen.  

Moreover, in a minority of cases, LGESS with sex cord-like features have been 

explored in association with tamoxifen. It has been suggested that it is tamoxifen, 

which would also be responsible for the development of stromal sarcomas with 

this specific histologic type. Therefore, continued surveillance of patients receiving 

this drug is needed. [14] 

Concerning the treatment in breast cancer, the 'American Society of Clinical On-

cology Technology Assessment' advises to switch to an aromatase inhibitor after 2 

to 3 years with tamoxifen. With an aromatase inhibitor, the risk of tumor recurrence 

would be reduced as well as the incidence of life-threatening adverse events such 

as the reported malignancies. [16] 

 
3.1.3 Endometriosis 
Endometriosis is a common benign gynecologic condition. It is present in about 8-

10% of women between 15 and 50 years. [17] Endometriosis means the presence 

of endometrial glands and endometrial stroma outside the uterine cavity. [18] 

It was Sampson [19] who first described the development of ovarian carcinoma in 

endometriosis. Furthermore, he established the criteria which are necessary to 

diagnose the development of malignancies arising in endometriosis [18,19]: 

(i) endometriosis has to be intimately associated with neoplasms,  

(ii) the histologic type of the tumor has to be compatible with endometrial 

origin, and 

(iii) no other primary site is allowed to be identified.  

 

In 1953, Scott [20] suggested a further qualification. He felt it of great importance 

for the diagnosis that microscopic benign endometriosis was contiguous with the 

malignant tissue. 

  21



Following Sampson, many other reports have continued documenting malignan-

cies which probably have arisen from endometriosis. Malignant transformation in 

endometriosis makes about 0.7-1.0%. [18]  

Heaps et al. [21] reported about malignancies which have developed in foci of go-

nadal and extragonadal endometriosis. Irvin et al. [18] continued reviewing such 

reports: The most frequently affected site was the ovary with 76%. Extragonadal 

tumors were found in 24% of which 4% occurred in the rectovaginal septum, 5% in 

the colon, 1.8% in the vagina and 5.4% in the pelvic peritoneum. The most com-

mon neoplasm was the endometrioid adenocarcinoma with about 66.4% arising in 

endometriosis and 58.5% arising in endometriosis from extragonadal sites. The 

sarcomas made about 11.4% (arising in endometriosis) and 20.8% (arising in en-

dometriosis from extragonadal sites) (see graphics 1-3). 

 

When malignant transformation in endometriosis is present, primary surgery in-

cluding complete resection of all disease should be performed. Biopsies of lymph 

nodes and tissues in the upper abdomen are suggested for staging evaluation 

when macroscopic disease is confined to the pelvis. Correlation is found between 

the prognosis for the malignant transformation and the stage. Patients with dis-

ease confined to the ovary have a 5-year survival rate of 67%. In patients with ex-

tragonadal disease confined to the site of origin, the 5-year survival rate is about 

100%. However, disseminated intraperitoneal disease has a survival rate of only 

12%. [18] 

 

Chang et al. [22] explored 20 cases of primary extrauterine ESS and noted the 

observation that some neoplasms really develop within endometriosis. However, 

he also described that the presence of endometriosis would not always be the 

reason for ESS-development. Alternative explanations may exist, such as de novo 

formation.  

Furthermore, no report can be found in any of the publications used which clearly 

demonstrates a direct transformation of ESS from endometriosis. 

 

What is important here is that the association between exogenous hormone ther-

apy and the development of malignancies in endometriosis is well established. [23] 
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 Graphic 1: Sites of tumors arising in endometriosis 
 

 
 
1=Ovary, 2=Pelvis, 3=Rectovaginal Septum, 4=Colon/Rectum, 5=Vagina, 6=Omentum, 

7=Umbilicus, 8= Node-obturator, 9=Broad ligament, 10=Ureter, 11=Bladder, 12=Vesicovaginal 

Septum, 13=Small Intestine, 14=Pleura, 15=Vulva, 16=Scar 

 

Note: Review of world literature of malignancy arising in endometriosis 1990-1998 [18]: The ovary 

was the most frequently affected site. (Four patients had two different sites.) 
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 Graphic 2: Histology of tumors arising in endometriosis 
 

 
 
 
1=Endometrioid Carcinoma, 2=Clear Cell Carcinoma, 3=Sarcoma including MMT, 4=Serous Cys-

tadenocarcinoma, 5=Squamous Cell Carcinoma, 6=Mucinous Cystadenocarcinoma, 7=Mixed 

Germ Cell Tumor and Adenocarcinoma 

 

Note: Review of world literature of malignancy arising in endometriosis 1990-1998 [18]: 195 carci-

nomas and 25 sarcomas were found. Endometrioid carcinoma was the most common malignancy 

and arised within the ovary. Percentage is rounded. 
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 Graphic 3: Histology of tumors arising in endometriosis from extragonadal sites 

 
 
1=Endometrioid Carcinoma, 2=Sarcoma including MMT, 3=Clear Cell Carcinoma, 4=Squamous 

Cell Carcinoma, 5=Mixed Germ Cell Tumor and Adenocarcinoma 

 

Note: Review of world literature of malignancy arising in endometriosis 1990-1998 [18]: Extrago-

nadal tumors were found in 53 cases (24%). Endometrioid adenocarcinoma was the most common 

malignancy. Pecentage is rounded. 
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3.2 Classification of endometrial stromal sarcomas 
Norris and Taylor established the most widely accepted classification for ESS. 

They divide these neoplasms into endometrial stromal nodule (ESN), low-grade 

endometrial stromal sarcoma  (LGESS) and high-grade endometrial stromal sar-

coma (HGESS). [10] However, this classification is not valid any more. The term 

“endometrial stromal sarcoma” is now restricted to neoplasms which were formerly 

called low-grade endometrial stromal sarcomas. The formerly called high-grade 

endometrial stromal sarcomas with absence of recognizable evidence of a definite 

endometrial stromal phenotype are now termed endometrial sarcomas. [6] Benign 

stromal nodule, low-grade endometrial stromal sarcoma and undifferentiated en-

dometrial sarcoma (UES) is the classification of the 'World Health Organization 

Classification of Tumors of the Breast and Female Genital Organs'. [24]  

Because of ambiguous use of both classifications in the literature, LGESS and 

HGESS/UES are used to describe these neoplasms in this thesis. 

 
3.2.1 Endometrial stomal nodule 
ESN are clinically benign endometrial stromal neoplasms. They are well-

circumscribed and they do not have any infiltrative or only minimal focal micro-

scopic irregularities. Finger-like projections into the myometrium can be present 

which should not exceed 2 to 3 mm. The most important feature to distinguish 

them from LGESS is the status of margin. Examination of the periphery of the 

mass is recommended. Neither the size and number of the mass nor the mitotic 

figures (MF) are important in the differential diagnosis to ESS. However, it is 

sometimes difficult to distinguish marginal irregularities of ESN from the true inva-

sion of ESS. Therefore, tumors showing limited infiltration have to be more care-

fully followed-up for possible metastatic spread. [25] 

 
3.2.2 Low-grade endometrial stromal sarcoma  
Doran and Lockyer were the first to describe endolymphatic stromal myosis in 

1908 but this was not the only valid designation. “Uterine stromatosis, stromatoid 

mural sarcoma, stromal myosis, uterine stromal endometriosis, endometriosis in-

terstitiale, endometrioid sarcoma, fibromyosis uteri-endometrial type, stromo-

myoma, uterine angiomatosis, and stromal endometriosis” were further terms de-
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scribing this neoplasm. [26] Norris and Taylor established the common classifica-

tion as LGESS. [10] LGESS represent about 80% of the stromal neoplasms. [11] 

They affect women at a median age range between 45 and 57 years. The women 

are younger than in other uterine sarcomas and they normally don't have the usual 

risk factors for endometrial cancer. [6]  

 

ESS have a higher survival probability than the other uterine sarcomas. The 5-

year survival rate is like that for patients with endometrial carcinomas and there-

fore about 60%. [27] However, general survival data as it can be seen in tables 4 

and 5 have a wide range. This is due to inhomogenous reports. [8] 

30% of women suffering from LGESS have an extrauterine disease at presenta-

tion. [6] 

 

LGESS is histologically similar to the endometrial stroma in the proliferative phase 

of a woman's cycle including homogenous spindle-shaped cells [7] and thin-walled 

small arteriolar type vessels [28]. Absence of glands is typical. Neither atypia nor 

pleomorphism is demonstrated. The mitotic index is less than 10 mitotic figures 

(MF)/10 high-power field (HPF). A characteristic feature is the invasion into the 

myometrium and even into the lymphatics and veins. [10] However, one has to 

expect diagnostic difficulties, especially in the LGESS. The reason is that tumor 

cells usually show only slight or even no nuclear atypia. Moreover, the lack of any 

specific structural pattern on histological assessment complicates diagnosis. [29] 

Satoh et al. [29] reported a case of pulmonary metastases from a LGESS. Asymp-

tomatic nodules in both lungs were discovered 13 years after hysterectomy for a 

suspected leiomyoma. Initially, the nodules were diagnosed as pulmonary endo-

metriosis.   

Not only is the differential diagnosis of leiomyoma important. The broad differential 

diagnosis of pulmonary metastatic ESS consists of sclerosing hemangioma, carci-

noid tumor, hemangiopericytoma, synovial sarcoma and solitary fibrous tumor. [30]  

Several studies [31-34] showed that particularly the LGESS often express ER and 

PR. Therefore, a therapy with progestational agents would be an important adjunct 

to surgery in cases of LGESS. Recurrent or metastatic LGESS has been reported 

to be stabilized or suppressed with progestational agents in more than 50%. [28] 
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However, although tumors with high levels of receptors are more likely to respond 

to such kind of therapy, some tumors even with high receptor levels have not re-

sponded to this hormonal treatment. This is probably due to the heterogeneity of 

receptor expression in tumor cells. [28]  

 

Local recurrences can be discovered in one-third to one-half of women and up to 

30 years after initial treatment. [11] Authors agree that LGESS are able to spread 

lymphatically. Nevertheless, lymph node involvement and distant metastases are 

uncommon. [9]  

 

3.2.3 High-grade endometrial stromal sarcoma 
The formerly called HGESS is currently defined as a more undifferentiated stage 

of its low-grade counterpart. It is the more aggressive sarcoma and characterized 

by more than 10 MF/10 HPF [9] and severe cytological atypia [28]. However, the 

number of MF per HPF does no longer serve as differentiation between UES and 

LGESS. [24] Its growth is infiltrative and destructive into the myometrium and dis-

tant metastases are frequently observed. [9] These tumors lack the growth pattern 

and the vascularity that is typical of the LGESS. [28] Moreover, they may show 

areas of necrosis and hemorrhages. [35] 

These UES were newly classified by Kurihara et al. [36] The reason for this new 

classification has been that it still is not clear whether these sarcomas are univer-

sally undifferentiated or not. Therefore, they are morphologically divided into “un-

differentiated endometrial sarcoma with nuclear uniformity (UES-U)” and “undiffer-

entiated endometrial sarcoma with nuclear pleomorphism (UES-P)”. It seems that 

immunohistochemically, UES-U are similar to LGESS whereas UES-P seem to 

considerably differ from the low-grade sarcomas (cf 3.4 and 3.6.2.3; Table 1). The 

question is if these undifferentiated sarcomas are just a dedifferentiation of the 

LGESS or if they constitute an own entity. Features of UES-U and UES-P are 

shown in Table 1. 

 

The 5-year overall survival rate for HGESS is similar to that reported for patients 

with LMS or malignant mixed Mullerian tumor (MMT). It is less than 25%. [27]  

Leath et al. [37] are the only researchers who reported a predilection for HGESS in 

African-American women. 
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In a case of mixed low-grade and high-grade sarcomas of the uterus, Cheung et 

al. [38] explored the hormone receptor status: In the low-grade tumors, immunore-

activity for ER and PR was positive. In the high-grade tumors both receptors were 

negative.  

Sutton [39] showed that receptor levels are higher in LGESS than in HGESS. 

Thus, it is possible that ER and PR do exist in high-grade sarcomas, even though 

they are mostly present in the more differentiated areas. [35] 

 

Dedifferentiation is well known in bone and soft tissue tumors. It means the coexis-

tence of a high-grade tumor with a low-grade, well-differentiated malignant neo-

plasm of the same origin. This fact is a histological indicator of a more aggressive 

phenotype. However, only a few data about heterogeneity of differentiation status 

are available in uterine stromal tumors. Mixed areas of low and high grade have 

been rarely described in these tumors. [38] 

Table 1: Features of the different types of ESS 
cited from [36] 
 
 

 

Histology JAZF1-JJAZ1 ER/PR ß-catenin p53 Abnormality Death from disease
ESS-LG 50% 94% for both 47% ICH 0% 0%

Mutation 0%
UES-U 33% 57% for both 85% ICH 0% 57%

Mutation 0%
UES-P 0% 0% for both 33% ICH 50% 60%

Mutation 50%

 
Abbreviations: ESS-LG=low-grade endometrial stromal sarcoma, UES-U=undifferentiated endo-

metrial sarcoma with nuclear uniformity, UES-P=undifferentiated endometrial sarcoma with nuclear 

pleomorphism, IHC=immunohistochemistry, ER/PR=estrogen/progesterone receptor 

This table shows the difference in receptor expression between UES-U and UES-P supporting the 

speculation that these two categories may be distinctive ones. Staining for ß-catenin differs to that 

reported in 3.6.2.4 but may be due to different antibodies. The ß-catenin expression in this study 

was higher in UES-U supporting the histogenetically difference and the possibility that a different 

pathway (p53) than the Wnt signalling pathway (see 3.6.2.4) may contribute to tumorigenesis in 

UES-P. [36] 

 

  29



3.2.4 Subtypes 
As described above, ESS are divided into three histological groups which have or 

which lack the typical appearance of proliferative-phase endometrium. 

 
• ESS with sex cord-like elements 

Morehead and Bowman [40] were the first to describe uterine neoplasms which 

resembled ovarian sex cord-stromal tumors in 1945. In 1976, Clement and Scully 

[41] described 14 cases and classified them into two groups. The amount of sex 

cord-like elements defines the following groups: 

 

The neoplasms in group I are endometrial stromal tumors. The epithelial-like sex-

cord tissue is a minor component. It only involves 10-40 %. Therefore, the name of 

these tumors is “endometrial stromal tumors with sex cord-like elements”, short 

ESTSCLE. These neoplasms focally differentiate as “plexiform cords one cell in 

width, small solid cell groups, anastomosing trabeculae, and well-formed tubules 

of epithelial-like cells in the background of poorly circumscribed mural masses”. 

The flashy masses are of the color yellow to white. Involvement of the lymphatics 

and veins as well as infiltrating margins may be present. On the one hand, the tu-

mors can be contiguous with the overlying endometrium. On the other hand, there 

may not necessarily exist any endometrial involvement. Group I tumors have a 

mitotic count ranging from 1 to 11 MF/10 HPF.  

 

The neoplasms in group II are called “uterine tumors resembling ovarian sex-cord 

tumors”, short UTROSCT. They are less common neoplasms and are character-

ized by diffuse or predominant sex cord-like differentiation. Usually, they behave in 

a benign fashion. They are surrounded by myometrial tissue and they don't involve 

the endometrium. In general, UTROSCT are seen in the uterine body or the fun-

dus. They can even be present in the endometrial cavity or in the cervix. The tu-

mors differentiate as “solid, round, well-circumscribed and myometrial tumors”. 

The cut surface is yellow, grey or tan. On the one hand, pushing or infiltrating 

margins can be seen but on the other hand, involvement of lymphatics and veins 

is a rare event. Even mitotic activity is rare or absent. The “anastomosing trabecu-

lae, nests, tubules and cords” of the ovarian sex-cord differentiation are predomi-

nantly or exclusively found in that mass where the minimal stromal tissue exists.  
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The sex cord tissue in these sex cord-stromal tumors resembles histologically 

granulosa cell or Sertoli cell neoplasms.  

Concerning immunohistochemistry, a positivity for vimentin, alpha-inhibin and 

CD99 is common in most of the neoplasms resembling ovarian sex cord-stromal 

tumors. Inhibin would act as sensitive marker for sex cord differentiation. Some 

neoplasms even express smooth muscle antigen (SMA), myoglobulin and desmin. 

Cytokeratin coexpression has been seen in 50% and epithelial membraneous an-

tigen (EMA) in 10%. Moreover, ER and PR have been found as well as melan-A.  

Because group II tumors have a more clinically benign course, they can be treated 

in a more conservative approach. In contrast, group I tumors are treated by hys-

terectomy with or without BSO. They are followed up closely because they show a 

much higher recurrence rate than group II tumors. [41,42] 

 

Further variants are: 

• ESS with curvilinear calcification [35] 

• ESS with smooth muscle and glandular differentiation [43] 

• Myxoid ESS [44] 

 

3.3 Immunohistochemical markers 
The differential diagnosis between ESS and other tumors is difficult. Some mark-

ers may facilitate diagnosis. 

 

3.3.1 CD10 
CD 10 is called the common acute lymphoblastic leukemia antigen, short CALLA. 

It acts as a cell-surface neutral endopeptidase and is expressed by lymphoid pre-

cursor cells as well as by B lymphoid cells of germinal centre origin. Furthermore, 

expression has been explored in breast and salivary gland myoepithelial cells, in 

renal tubular and glomerular cells, in pulmonary alveolar lining cells and in 

prostatic glandular epithelium. Actually, CD10 antibodies are used in the diagnosis 

of leukemia and lymphoma. [45] 

A recent study [46] has found that CD10 expression can also be present in non-

hematopoietic neoplasms such as in cases of ESS but even in normal endometrial 

stroma.  
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During Mc Cluggage´s study about CD10 expression many cases of diagnosed 

ESS were reclassified as cellular leiomyoma because CD10 was negative and 

desmin was positive. [45] 

Therefore, CD10 acts as a sensitive immunohistochemical marker of low-grade 

endometrial stromal neoplasms. In combination with the other marker desmin, the 

differential diagnosis of leiomyoma can be made much safer and much easier. 

Even the differential diagnosis of an adult granulosa cell tumor (AGCT) can be 

made with CD10 and alpha-inhibin. In most cases, AGCT is CD10 negative and 

ESS does not show positivity for alpha-inhibin. Malignant lymphomas can also ex-

hibit CD10, but additionally CD45 and B or T lymphoid markers. UES had to be 

reclassified too. They were reclassified as undifferentiated endometrial carcinoma 

on the basis of morphology, the diffuse positive staining with anti-cytokeratin anti-

bodies and the negative staining with CD10. Anti-cytokeratin antibodies are char-

acteristic of endometrial carcinomas. However, positivity can also be present in 

endometrial stromal neoplasms.  

LMS were focally CD10 positive too, but never strong and diffuse. Additionally, 

positivity for desmin and alpha-SMA pleads for the diagnosis of LMS. 

In summary, CD10 may be a sensitive marker of normal and neoplastic endo-

metrial stroma and may also be useful in establishing the diagnosis of extrauterine 

involvement or metastases.  

 

3.3.2 Calponin h1 and h-caldesmon 
The cytoskeletal proteins calponin h1 and high molecular weight caldesmon are 

limited to smooth muscle and myoepithelial cells. They interact with calmodulin, 

tropomyosin and actin and are therefore part of the regulation of smooth muscle 

contraction. Furthermore, they are useful in smooth muscle differentiation identifi-

cation. [47] 

Zhu et al. [47] found out that calponin h1 was very sensitive to stain smooth mus-

cle but was not specific. H-caldesmon did not show any false-positive results and 

all the normal myometrium and the vascular smooth muscle as well as nearly all 

cases of cellular leiomyomas (CL) showed its expression. Positive staining was 

not seen in ESS excluding the expected staining of vessel walls. Therefore, h-

caldesmon is a specific marker in distinguishing ESS from CL. 
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3.3.3 Desmin and Smooth muscle antigen  
Desmin and SMA are markers for smooth muscle differentiation. Some authors 

noticed that diffuse desmin positivity would be more characteristic for uterine CL 

than for ESS. With this marker a differential diagnosis is possible. Although even 

ESS can be positive, it is only a small number of ESS which stains for desmin. 

Other authors found larger numbers of desmin and SMA positivity in ESS. There-

fore, these two markers would not be such reliable and high discriminatory. On the 

one hand, ESS may have smooth muscle differentiation. On the other hand, CL 

may show dense cellularity, prominent vascularity and irregular margins. [47] 

 
3.3.4 Additional markers 
Other markers for diagnosis and differential diagosis may be 

• Inhibin (cf 3.2.4, page 31) 

• Proliferating cell nuclear antigen (PCNA) [47] 

• CD44v3 [47] 

• Mast cells (MC) [47] 

 
3.4 Hormone receptors 
Hormone receptors have been explored in ESS. They may play a role in patho-

genesis and may offer treatment opportunities. As mentioned above, low-grade 

sarcomas usually express hormone receptors and are therefore candidates for 

antihormonal treatment. 

 

3.4.1 Estrogen receptor  
ER as well as PR are present in normal proliferative and secretory phase endo-

metrium, in endometrial glands as well as in stromal cells. Even in epithelium and 

stromal cells of simple and complex hyperplasia such receptors have been ex-

plored. [28] 

Two types of ER exist, ERα and ERβ. It is not only ERα which binds to estradiol. 

ERβ can do it as well. A ligand-dependent transcription stimulating activity via the 

estrogen regulatory regimes follows. However, ERβ has a different tissue distribu-

tion and even the ligand binding specifity differs from ERα. When estrogen binds 
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to ERα, cell proliferation is started. When ERβ is activated, cellular apoptosis or 

cell death is implicated. [11] 

Both receptors have been found in endometrial stromal cells. However, in the 

study by Chu et al. [11], eight of ten LGESS were positive for ERα but none was 

positive for ERβ. This exploration suggests that ERT may act through the ERα as 

growth stimulus. Furthermore, it leads to the possibility of using immunohisto-

chemical analysis of ERß in the differentiation between benign and malignant en-

dometrial stromal proliferations. 

Concerning Kurihara et al. [36], LGESS and UES-S showed staining for ER and 

PR (94% for both and 57% for both) whereas UES-P did not. 

 
3.4.2 Progesterone receptor  
Concerning PR, studies have shown that two isoforms exist: isoform A and B. Cor-

responding to ERα and ERβ, PRA and PRB may also have different functions. 

PRB acts as activator of progesterone-responsive genes. In contrast, PRA is tran-

scriptionally inactive. Moreover, in the presence of PR agonists and antagonists, 

PRA is a strong and transdominant repressor of the transcriptional activity of PRB 

as well as of the ER. [48] As described in 3.5.1 and 3.5.4.2, progesterone may 

play an important role in protecting the endometrial tissue against the negative 

impact of estrogen exposure. 

 

3.4.3 Androgen receptor  
Androgen receptors (AR) in endometrial stromal neoplasms were first explored by 

Moinfar et al. [28]. In this study, 45% of the neoplasms stained positive for AR. 

The proportional distribution and concentration of these steroid receptors may in-

fluence the response to hormonal treatment. The biological significance of AR and 

the interaction with the other steroid receptors in ESS needs further investigation, 

however. 

 

3.4.4 Gonadotropin-relasing hormone receptor  
The gonadotropin-releasing hormone (GnRH) as well as its receptors have been 

explored in several human neoplasms. Two forms of GnRH receptors (GnRH-R) 

exist, GnRH-R I and GnRH-R II. In the series carried out by Reich et al. [49], these 

receptors were expressed in most primary and recurrent ESS. Staining was het-
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erogenous showing diffuse pattern in the cytoplasm and a granular or vesicular 

pattern in the perinuclear region. Recurrent neoplasms showed stronger staining 

than the primary tumors.  

GnRH plays a key role in estrogen biosynthesis which itself acts as growth stimu-

lus in ESS. This feature leads to the treatment option of GnRH antagonists and 

GnRH agonists which have also been shown to decrease aromatase expression in 

lesions such as leiomyomas, endometriosis and adenomyosis. 

 
3.5 Treatment of endometrial stromal sarcoma 
Treatment options for ESS are surgery, radiotherapy, chemotherapy and hormonal 

therapy as well as treatment with tyrosine kinase inhibitors (TKI). In this chapter, 

all these options are discussed: 

 

3.5.1 Surgery 
Standard treatment of ESS consists of TAH and bilateral BSO. Additionally, de-

bulking has to be carried out if extrauterine tumor is present. [27] However, there 

are different opinions about whether ovarian tissue should be extracted or con-

served because of its hormone production. Some authors have documented 

poorer outcome among women without oophorectomy. Others couldn't find a 

worse outcome in patients with ovarian conservation [cf 10,11,49, Table 2]. As 

reported in 3.1.1, it was supposed that there is no remarkable difference between 

retention or extraction of functioning ovaries. If the ovaries are extracted on the 

one hand, estrogen can't be produced at that site any longer. Therefore, the 

growth stimulus in ESS decreases. If ovaries are extracted on the other hand, pro-

gesterone production is stopped, too. Therefore, the protective effect against any 

potential negative impact of continued estrogen exposure doesn't exist any longer. 
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Table 2: Recurrences in premenopausal patients in whom ovaries are retained   
cited from [11] 
 

Author
Number of 

Stage I patients
Number of 

retained ovaries
Recurrence when 

ovaries are preserved
Berchuck et al. 19 6 6 (100%)
Chang et al. 85 7 0 (0%)
Mansi et al. 6 5 2 (40%)
Young et al. 3 3 3 (100%)
Chu et al. 15 6 2 (33%)
Total 128 27 13 (48%)  

 

As described in 3.6.3, lymphadenectomy has no role in the surgical treatment of 

ESS. Studies demonstrated that there is no difference in overall survival between 

patients with and without lymphadenectomy. The prognostic significance of such 

metastases and, therefore, for such surgical procedure is still unknown, however. 

Besides debulking of metastases, thrombectomy of the inferior vena cava and, 

occasionally, even of the heart has been reported in some cases. [26,50-52]  

 
3.5.2 Radiotherapy 
Weitmann et al. [8] reported results of adjuvant radiation therapy and a review of 

the literature. They came to the conclusion that the combination of surgery and 

adjuvant radiotherapy is more effective in the treatment of ESS than surgery 

alone. This combination led to the lowest relapse rates and the highest 5-year sur-

vival rates (Table 3).  

Concerning primary irradiation only few data exist which are shown in Table 4. If 

higher and adequate radiation doses might result in better tumor control is rela-

tively unclear. Nevertheless, it is believed that primary irradiation may be a chance 

for patients who cannot undergo surgery. It may even be a curative treatment op-

tion. 

With regard to palliative radiotherapy, there are also only few data available. How-

ever, complete remission has never been reported. Most patients just achieve par-

tial response (PR) or stable disease (SD). Patients with metastatic high-grade sar-

comas have a short overall survival, mostly a few months, whereas patients with 

low-grade sarcomas survive longer. Data from Weitmann et al. supports these 

obersavtion. Therefore, it is suggested that palliative radiotherapy should only be 

offered to patients with LGESS. 
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Little is known about the side effects of radiation therapy. One death due to small 

bowel fistulae after radiotherapy has been reported where autopsy did not reveal 

any tumor mass [53]. Furthermore, the development of an HGESS after irradiation 

for a LGESS, has been described. [54] Apart from that, side effects in the Weit-

mann's study were mild and acceptable. [8] 

 

Despite considerable controversy, there seems to be an effect of radiation therapy 

on local recurrence-free survival. However, overall survival seems not to be sig-

nificantly increased by any kind of radiotherapy. [55] 

Table 3: Influence of adjuvant radiation therapy   
cited from [8] 
 

 
 

Author n Stage/Grade Therapy 5-year-survival Relapse rate Remark
Berchuck et al. 18 I S 56%

3 I S&R 33% 1 distant failure
Echt et al. 5 S 60% pelvic recurrence

5 S&R 0%
Evans et al. 3 S 100% pelvic recurrence

8 S&R 13%
Gadducci et al. 16 low S 31%

4 low S&R 25%
6 high S 50% Stage I,II
1 high S&R 100% Stage IV

Jereczek et al. 5 S 80% 1 distant failure
3 local failures

4 S&R 25% 1 distant failure
Mansi et al. 3 I low S 67%

3 I low S&R 0%
6 I high S 100% 5 died

Nola et al. 6 S 67%
20 S&R 45%

Salazar et al. 15 I S 47%
2 I R 50%
7 I S&R 88%
2 II-IV S 0%

10 II-IV R 0%
6 II-IV S&R 33%

Goss et al. 1 III S tumor persistance
1 III S&R&C brain metastases

Vienna study 15 I-III S&R 72% 20% 1 local failure
distant failures

Abbreviations: S = surgery, R = radiotherapy, C = chemotherapy 

  37



Table 4: Primary irradiation  
cited from [8] 
  

 
 

Author n Stage/Grade EBT&BT Outcome
Berchuck et al. 1 low no data DIC 9 years
Jereczek et al. 2 no data 50-55 Gy EBT and different BT 1 local progression after 4 months

1 distant metastasis after 10 months
Larson et al. 2 III high 8 Gy and 54 Gy DOD 9 months local recurrence

III low 10 Gy and 48 Gy DOD 48 months local recurrence
Vienna study 2 III high 27 Gy and 48 Gy DIC 11 months

42 Gy and 36 Gy DIC 6 months

Abbreviations: EBT = external beam therapy, BT = brachytherapy, DIC = died due to intercurrent 

disease, DOD = died of disease 

 

3.5.3 Chemotherapy 
Although antitumor activity has been shown in sporadic reports, the role of chemo-

therapy in ESS is limited. [56] In the study on uterine sarcomas, Muss et al. [57] 

compared doxorubicin plus cyclophosphamid with doxorubicin alone. One fifth of 

patients suffering from ESS attained an objective response in either arm of the 

study, combination did not show a significant benefit, however. Overall, 50% 

achieved at least stable disease.  

Sutton et al. [58] preferred a combination chemotherapy containing doxorubicin 

too. Even Berchuck et al. [59] reported that 50% of patients responded well to 

doxorubicin alone or in combination in ten patients. Lehrner et al. [60] reported 

about a combination chemotherapy consisting of doxorubicin, vincristine and 

cyclophosphamide which was later combined with megestrol acetate and resulted 

in complete clinical remission of metastases. 

In the case with intracardiac metastasis reported by Yokoyama et al. [61] ifos-

famide-, epirubicin- and cisplatin-combining chemotherapy showed remarkable 

reduction of the tumor mass, except for the intracardiac site.  

Ifosfamide is considered as an active drug with higher response rates than thera-

peutic regimes not containing ifosfamide. [for studies see 54] 

Lin et al. [56] reported that prolonged oral etoposide therapy can be administered 

safely and conveniently for more than three years resulting in major palliation of 

the symptoms. Advantages of this therapy are the easy administration, good pa-

tient compliance and minor toxicity. It is better than doxorubicin, which can't be 

given in long-term use because of its cardiotoxicity. What has to be taken into 
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consideration in the prolonged use of etoposide is the possibility of a second, he-

matologic malignancy. This has been reported but patients suffering from that had 

childhood leukemia rather than an adult solid tumor. In conclusion, oral etoposide, 

especially used in hormone-refractory ESS, may be tolerable for a long time and 

may result in prolonged palliation of symptoms.  

Moreover, every single aggressive chemotherapeutic agent should only be given 

to patients who progressed under hormonal therapy.  
 
3.5.4 Hormonal treatment 
Endometrial cells are sensitive to ovarian steroids. This can be proven by morpho-

logical changes occurring during the woman's menstrual cycle. The reason why 

steroid hormones are believed to play a role as a growth factor is as follows: 

1. Most patients with the diagnosis of LGESS are premenopausal,  

2. GNRH-R, ER, PR, AR and intratumoral aromatase activity have been reported 

in ESS (for details see chapter 3.4), 

3. recurrences occur less frequently and later in patients treated with BSO, 

4. control of metastatic disease after surgical- or radiation-induced castration is 

possible and  

5. progesterone therapy is able to decrease tumor mass. [10] 

 

The expression of all hormone receptors mentioned above can be used in the 

treatment of ESS and will be reviewed in the next chapters.  

 

3.5.4.1 GnRH-agonists and antagonists 
Gonadotropin-releasing hormones are secreted by the hypothalamus. The target 

organ is the pituitary gland, which itself produces and releases the luteinizing hor-

mone (LH) as well as the follicle-stimulating hormone (FSH). In women, FSH is 

important for the maturation of the ovum and ovarial estrogen production. Under 

normal conditions, GnRH is released in a pulsatile way. However, if GnRH is ap-

plied as an agonistic analogue continuously and in an “overdose”, the release of 

gonadotropins by the pituitary gland is changed. First, many hormones are re-

leased. After approximately four weeks the secretion decreases due to desensiti-

zation and down-regulation. The secretion of the hormones for the ovary is 

stopped.  
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Many agonistic and antagonistic GnRH analogues have been explored. The effi-

cacy to bind to the receptor is higher for agonistic analogues than for the natural 

GnRH. The GnRH antagonists inhibit the production of gonadotropin immediately 

in contrast to the agonists. [62]  

 

The first who described response of LGESS to therapy with the GnRH-agonist le-

uprolide acetate was Mesia et al. [63]. 

 

The decapeptide gonadotropin-releasing hormone (GnRH-I) is not only known for 

hypophysiotropic actions. It may also be present in the brain and many other pe-

ripheral normal or tumoral organs. There, it is believed to act in an auto- or 

paracrine fashion. It has been shown that in endometrial, ovarial, breast and pros-

tate cancer, agonistic as well as antagonistic analogues of GnRH-I are able to in-

hibit the in vitro proliferation. Not only do GnRH-I and its receptor exist. There is 

also a variant, the GnRH-II (called chicken GnRH-II) with its receptor. It has been 

shown that GnRH-I antagonists act as agonists on the type II receptor. [64] 

 
3.5.4.2 Progestin 
Progesterone is a steroid hormone. It is produced by the luteal corpus, the pla-

centa and the adrenal cortex. Progesterone is important for the secretory trans-

formation of the endometrium as well as for the whole preservation of a woman's 

pregnancy. [65]  

In the treatment of cancer such as endometrial sarcoma, endometrial carcinoma 

and breast cancer, progesterone leads to tumor reduction in primary as well as in 

metastatic disease. It is effective because it causes stromal cell maturation as well 

as estrogen insensitivity. [10] Contrary to breast cancer, in which progestin may 

act through the inactivation of estrogen effects, the mechanism in uterine stromal 

tumors seems not to depend on estrogen: When progesterone binds to its receptor 

in high concentration, the cell starts to produce more of a binding protein which 

reacts with growth factors by inactivating them. The results are a stop or slower 

growth of tumor cells. [33] 

On the one hand, progesterone lowers the frequency of the hypothalamic GnRH 

pulse, on the other hand, the LH pulse released by the adenohypophysis is in-

creased. Concerning the pituitary gland, progesterone acts as an estrogen an-
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tagonist by depressing the receptors and therefore blocking the LH release. The 

LH release is estradiol- dependent. [65]  

 

Sutton [39] showed that LGESS have higher receptor levels than HGESS. More-

over, they respond much better to hormonal treatment. Sutton therefore hypothe-

sized that the effectiveness of progesterone therapy may be correlated with the 

receptor level. Progestin therapy may not work when PR are absent. [11] 

 
3.5.4.3 Aromatase inhibitors 
Androstendione and testosterone from the adrenal gland are converted by the en-

zyme aromatase into estrone and estradiol. This process takes places in periph-

eral tissues such as the adipose tissue, the muscle and the liver. Drugs can pre-

vent this process. They are called aromatase inhibitors. [66]  

Aromatase inhibitors are divided into steroidal and non-steroidal subgroups: 

• Steroidal aromatase inhibitors: This group binds to the active center of the 

aromatase in an irreversible way. Exemestane (Aromasin®) and forme-

stane (Lentaron®) are representatives of this group. 

• Non-steroidal aromatase inhibitors: This group reversibly binds to the iron 

atom of the porphyrin of the specific coenzyme CYP450.  

- Non-Selective: Aminoglutethimide (Orimeten®) is a non-selective, non-

steroidal aromatase inhibitor. It is able to block other cytochrome-P450-

enzymes which are themselves involved in steroid synthesis. Substitu-

tion of cortisol, for example, is needed. 

- Selective: Anastrozole (Arimidex®) and letrozole (Femara®) are selec-

tive, non-steroidal aromatase inhibitors. They have a higher selectivity 

as well as a higher potency compared with aminoglutethimide. Further-

more, in contrast to aminoglutethimide, they do not influence the corti-

coid- as well as the mineralocorticoid system. [67,68] 

 

Side effects are osteoporosis, cardiovascular risks and vasomotoric problems. [68] 
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The following studies with letrozole have been carried out in patients with breast 

cancer:  

In vivo studies with letrozole at a daily dose of 2.5 mg reduced levels of estradiol 

and estrone by 81 and 68%, respectively. Furthermore, the enzyme aromatase 

was suppressed in more than 98.9% of its activity. [69] 

A randomized trial compared letrozole at a daily dose of 0.5 and 2.5 mg versus the 

progesterone megestrol acetate 160 mg in the treatment of metastatic or recurrent 

breast cancer. Letrozole 2.5 mg, 0.5 mg and megestrol acetate 160 mg resulted in 

response rates of 24%, 13% and 16%, respectively. The higher dose letrozole 

therapy was superior to the lower dose and to megestrol acetate. Moreover, the 

duration of response was higher in letrozole 2.5 mg compared with megestrol ace-

tate and a significant impact on overall survival in favor of the high-dose letrozole 

arm was discovered. Adverse effects included fatigue, hot flashes, nausea, pe-

ripheral edema and weight gain. Compared with megestrol acetate, letrozole was 

better tolerated. [70] 

Another trial was performed in breast cancer patients, comparing letrozole 0.5 mg 

and 2.5 mg with aminoglutethimide (AG) 250 mg. The response rate in the high-

dose letrozole arm was 17.8%, in the low-dose letrozole arm 16.7%. In the ami-

noglutethimide-arm, the response rate was 11.2%. The median duration of re-

sponse was longer in letrozole 2.5 mg than in the other treatment modalities. In 

summary, letrozole was superior to and better tolerated than AG. [71] 

 

In LGESS, Maluf et al. [66] was the first to report a major objective response of a 

patient treated with letrozole. Furthermore, Spano [72] and Leunen [73] confirmed 

aromatase inhibitors as a successful treatment option for LGESS.  

 

In summary, the review of the current literature revealed 9 patients treated with an 

aromatase inhibitor. Two patients achieved complete response (CR), 6 patients 

achieved partial response (PR), and 1 patient showed progressive disease (PD) 

(see discussion, Table 7). [55, 66,72,73] 

 

3.5.4.4 Tyrosine kinase inhibitors 
The immunohistochemical explored CD117 antigenic epitope identifies the KIT 

protein product which is a tyrosine kinase receptor of the c–KIT protooncogene. 
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This protooncogene is located on chromosome 4q11–q12. Mutations of c–KIT ac-

tivate the receptor and therefore may play a role in tumorigenesis. Therapy with 

tyrosine kinase inhibitors is successful in cases of GIST. [74] Some authors 

searched for the expression in uterine sarcomas [74-76] and even response to 

imatinib mesylate is reported. [77-79] 

 
3.6 Prognostic factors and metastasis 
 
3.6.1 General prognostic factors 
Several prognostic factors have an influence on recurrence rate and prognosis in 

patients with maligancies. The following are not tumor-specific, they are important 

in nearly every type of malignancy. 

 
3.6.1.1 Age of patients 
Concerning age at diagnosis of patients with ESS many controversial reports exist.  

Some authors report that most patients affected by these neoplasms are in a 

premenopausal stage. Other authors are of the opinion that mean age at diagnosis 

of ESS is in postmenpause. [8] 

Furthermore, in the study by Li et al. [80] it was shown that median ages at diag-

nosis seem to be different for LGESS  with 42 years and for HGESS  with 51 years 

(P<0.05).  

 
3.6.1.2 Tumor grade 
LGESS and HGESS show big differences in treatment outcome. In HGESS, re-

lapses are more often and much earlier seen, mostly within one year. Patients die 

within months because there is limited response to salvage therapy. Relapses in 

LGESS occur after years. With salvage therapy it is possible to achieve a good 

response possibly resulting in prolonged survival. [8]  

Norris and Taylor [81] explored 5-year survival rates for patients whose tumors 

showed less than 10 MF/10 HPF and for patients whose tumors showed more 

than 10 MF/10 HPF. The group of patients with lower proliferation index showed 

higher 5-year survival rates and lower recurrence rates than the group of patients 

with higher proliferative index. Results are shown in Table 5. 
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Table 5: Influence of tumor grade 
cited from [8] 
 

 
 

Author n Grade 5-year-survival Relapse rate Remarks
Norris&Taylor 19 low 100% 37% surgery alone

15 high 55% 74% surgery alone
Nordal et al. 25 low 92% surgery, chemotherapy

23 high 43% surgery, chemotherapy
Berchuck et al. 22 low 73%

9 high 56% 1 DIC
Gadducci et al. 26 low 23%

40 high 70%
Larson et al. 11 low 45% surgery, irradiation

14 high 50% surgery, irradiation
Weitmann et al. 3 low 100% 0% surgery, irradiation

13 high 42% 23% surgery, irradiation

Abbreviations: DIC = died due to intercurrent disease 
 

3.6.1.3 Tumor stage 
The survival rate as well as the relapse rate is dependend on tumor stage. The 

prognosis of stage I tumors is better than of tumors in higher stages. [8] For ex-

ample, Salazar et al. [82] reported that patients with stage I ESS have a 5-year 

survival rate of 55% whereas in all other stages the survival rate is 12%.   

More results are shown in Table 6. 

Table 6: Influence of tumor stage  
cited from [8] 
 

 
 

Author n Stage 5-year-survival Relapse rate Remarks
Salazar et al. 23 I 55% literature data

42 II-IV 12%
Berchuck et al. 6 I 83% 1 DIC

3 IV 0% all died within 8 months
Gadducci et al. 40 I&II 40%

26 III&IV 69%
Goff et al. 8 I 25% 2 distant failures

2 III 100% 1 local and 1 distant failure
Norris&Taylor 24 I&III 33%

10 III&IV 80%
Weitmann et al. 12 I&II 74% 17% 1 DIC, 2 DOD (1 local failure)

7 III&IV 29% 43% 2 DIC, 3 DOD

Abbreviations: DIC = died due to intercurrent disease, DOD = died of disease 

  44



3.6.1.4 Tumor size 
Relapses are more frequently seen in the HGESS, which tends to be bigger than 

the LGESS. In the report by Norris and Taylor [81], the relapse rate of patients 

whose tumors were smaller than 5 cm was 14%. For tumors larger than 7.9 cm, 

the relapse rate was 50%. Patients who had a tumor which was smaller than 4 cm 

did not have any relapse. 

 
3.6.1.5 Treatment 
In the opinion of Nordal et al. [83] free resection margins have a significant influ-

ence on survival. They have a higher prognostic significance than the grade or the 

size of the tumor.  

Hysterectomy with BSO may have a better outcome than hysterectomy alone. [8] 

However, there is controversy concerning extend of surgery and outcome (cf 

3.5.1).  

 
3.6.2 Tumor-specific prognostic factors 
Some prognostic factors have been reported in the literature, which are specific to 

ESS. Again, the association with estrogen seems to play an important role. 

 

3.6.2.1 Aromatase activity 
Due to the fact that LGESS have been reported in patients with endogenous or 

exogenous hyperestrogenism, estrogen may act as a growth stimulus. Reich et al. 

[12] demonstrated that aromatase expression, previously only described in ade-

nomyosis, stromal cells of endometriosis and endometrial cancer, can also be ex-

pressed in LGESS.  

Aromatase is a key enzyme in estrogen biosynthesis and even after oophorectomy 

estrogen can be produced by the skin, muscle, fat, adrenal gland, and aromatase-

positive tumor cells. As described in 3.5.4.3, aromatase is important in ex-

traovarian estrogen biosynthesis because it converts androgen to estrogen. More-

over, it may play a role in a high recurrence rate.  

 

3.6.2.2 Estrogen sulfotransferase  
Estrogen sulfotransferase (EST) is an enzyme that plays a crucial role in hormone-

dependent tumors of the prostate, the breast and the endometrium. This enzyme 
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is important in the regulation of the intracellular level of receptor-active estrogens. 

It sulfates estrogen which converts its biologically active into its inactive form. 

These sulfurylated steroids are no longer able to bind to their receptors with high 

affinity. Therefore, they are hormonally inactive. In contrast to the aromatase 

pathway, the estrogen sulfatase pathway is 40-500 times more active as it has 

been shown in breast cancer tissues. Estrogen which is produced via the steroid 

sulfatase pathway cannot be blocked by aromatase inhibitors. However, it can be 

inactivated by EST.  

All in all, EST-negative (and aromatase positive) endometrial stromal sarcomas 

contain high levels of active estrogen. Therefore, these patients are at higher risk 

for recurrence and metastasis. Moreover, it has been shown that in ESS only a 

subset of these neoplasms posses the possibility of inactivating estrogens through 

the EST. [84] 

 
3.6.2.3 JAZF1/JJAZ1  
Genetic alterations and chromosomal abnormalities in ESS commonly include 

chromosome 1, 3, 6, 7, 13, 14, 15, 17, 19, 20 and 21. Moinfar et al. [85] examined 

the possibility of allelic imbalances such as the loss of heterozygosity (LOH) and 

microsatellite instability (MSI). However, the probably most important genetic al-

teration is the JAZF1/JJAZ1 gene fusion which has been explored in several stud-

ies. [86-89] The chromosomal translocation t(7;17)(p15;q21) results in a gene fu-

sion joining the 5' end of one zinc finger gene called JAZF1 on chromosome 7 and 

the 3' end of the other zinc finger gene called JJAZ1 on chromosome 17.  

Analyses of tumor RNA have shown that gene fusion may be  present in all the 

types of ESS. However, it is less frequently seen in the HGESS. In the study by 

Kurihara et al. [36], JAZF1/JJAZ1 gene fusion was detected in 50% of LGESS, in 

only 33% of UES-U and in none of the UES-P.  

These findings allow speculations concerning the role of JAZF1/JJAZ1 gene fusion 

in the pathogenesis of ESS: If there would be a relationship between the gene fu-

sion and the estrogenic pathway is not clear until today. The fusion can be de-

tected even in benign stromal nodules. Therefore, it may be a possible explanation 

that malignant stromal neoplasms develop from initially benign stromal prolifera-

tions. Due to the fact that only a minority of high-grade sarcomas have been tested 
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positive for this genetic alteration, in these neoplasms other pathogenic mecha-

nism may play a role compared to LGESS. [87] 

The JAZF1/JJAZ1 fusion may act as a specific marker for endometrial stromal tu-

mors because it has not yet been seen in normal endometrium, leiomyomas, leio-

myosarcomas or in hepatic, gastric or lung carcinomas. [89] 

For molecular studies see the report by Lax [90]. 

 
3.6.2.4 Other relevant pathogenetic and risk factors 
Other factors with an influence on pathogenesis and progression are: 

• the KIT protein [74-79] 

• the platelet derived growth factor receptor (PDGFR), [91] 

• the epidermal growth factor receptor (EGFR), [92] 

• the vascular endothelial growth factor (VEGF), [93] 

• the matrix metalloproteinases (MMP) [94] and the 

• secreted frizzled-related proteins (SFRP) [95]. 

 

Even higher parity seems to have a negative impact on survival concerning uterine 

sarcomas. [96] 

 

All in all there are many factors that play a role in both prognosis and outcome. 

Whether one of these factors might be more important compared to others re-

mains controversial. 

 

3.6.3 Metastasis 
Depending on these prognostic factors, ESS may have a more or less aggressive 

course of disease which is reflected in the rate of recurrence and metastases. 

As described above, ESS may metastasize hematogenously as well as lymphati-

cally. Evidence suggests that the hematogenous dissemination is the more impor-

tant way to metastasize. This is underlined by the infrequent detection of lymph 

node metastases especially in LGESS. However, as the former name "endolym-

phatic stromal myosis" would suggest, LGESS have a strong tendency for local 

lymphatic invasion. Therefore, spreading to loco-regional lymph nodes would 

seem logical. Nevertheless lymph node involvement is very rare and therefore 
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surgical treatment rarely includes lymphadenectomy. It is believed that, on the one 

hand, this procedure would not result in relevant prognostic information or result in 

a survival benefit. [97] This is illustrated by a study of patients with uterine sarco-

mas, of which 24% were ESS, in which no significant difference in overall survival 

of patients with or without lymphadenectomy could be observed. [98] Interestingly, 

in the study by Riopel et al. [97], nodal metastases were found in 33% of patients 

with LGESS at some point in their course of disease. That was more than ever 

expected. But even in this study lymph node sampling was not carried out in 18 of 

34 patients. It was speculated that more frequent lymph node sampling might lead 

to a higher rate of metastases. Thus, the potential prognostic significance of lymph 

node metastases is unknown. Larger investigations have to be carried out to find 

out their frequency and prognostic significance.  

 

The most frequent metastatic sites in ESS are the pelvis, the  peritoneal cavity and 

the vagina. Relapses have also been seen in the brain, liver, bladder, lungs, and 

bones. [61] Metastases in the spinal cord [60] and in the ovary [26] have also been 

reported. Intracardiac metastasis is a rare event and large vessels are rarely in-

volved. [61] However, some cases of successful excision of cardiac metastases 

arising from recurrent LGESS have been reported in the literature. [99,100]  

Involvement of the heart through the vena cava inferior by malignant neoplasms 

normally originates from renal cell carcinoma, nephroblastoma, colon adenocarci-

noma, melanoma, hepatocellular carcinoma or bronchial carcinoma. It has been 

reported even in cases of leiomyosarcoma, of ovarian carcinoma, of uterine cervi-

cal carcinoma and benign uterine leiomyomatosis. CT scanning, echocardiography 

or transesophageal echography is needed to explore possible cardiac metastases 

in ESS. [61] 

 

Authors [30,101] report about metastatic ESS to the lung. The incidence of pulmo-

nary metastases may be 7-28%. The most common growth pattern appears as 

“well-circumscribed nodule with entrapped air spaces”. The nodules are lined by 

“non-neoplastic respiratory epithelium”. Uncommon growth patterns are composed 

of a “solitary nodule, of satellite with infiltrative margins, of lymphangitic pattern 

and of bilateral spontaneous pneumothoraces” which are associated with pre-

dominantly cystic lesions mimicking lymhangioleiomyomatosis. [reports in 101] 
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Kim et al. [101] reported a further unusual growth pattern consisting of small ran-

dom micronodules and ground glass opacities (GGO). The micronodules were 

mainly seen in the intraalveolar spaces and they grew out from the alveolar wall 

suggesting hematogenous spread. They did not show entrapped respiratory epi-

thelium. The nature of GGO was clinically considered as an alveolar hemorrhage 

or as intraalveolar fibroblastic polyps. All in all, pulmonary metastases of LGESS 

may have a very good prognosis and only little effect on survival.  

 

Günhan-Bilgen et al. [102] was the first to describe breast metastases from a 

LGESS after a 17-year period. Metastases to the breast are very rare. The inci-

dence is about 0.5-3%. Malignancies most commonly metastasizing to the breast 

include melanoma, lymphoma, lung, and ovarian carcinoma. Moreover, gastroin-

testinal carcinomas, cholangiocarcinomas, head and neck carcinomas, thyroid 

carcinomas, and urogenital carcinomas which include the cervix carcinoma and 

the prostate carcinoma can lead to breast metastases. They appear as well-

circumscribed round masses and are therefore difficult in the differential diagnosis 

of benign lesions in mammography and ultrasonography.  

 

Last but not least, it is important to know that ESS are morphologically heteroge-

nous neoplasms with multipotential differentation. As reported by Dong et al. [103], 

metastases need not be similar to those of the primary tumor. 
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4 Case reports 
 
4.1 Case 1 
A 39-year-old nullipara woman was referred to the Department for Gynecology 

with a history of recurrent transvaginal bleeding episodes for three years and the 

detection of a fibroid lesion in the uterus in August 1994. Hysterectomy and left 

salpingo-oophorectomy were performed. During surgery the infracolic omentum 

showed peritoneal spread of the tumor and gross resection of the omentum was 

carried out additionally. Histological work-up revealed a high-grade endometrial 

stromal sarcoma Stage III. Therefore, a right salpingo-oophorectomy as well as 

pelvic lymphadenectomy and partial parametrectomy were performed two months 

after primary surgery. Involvement of the right adnexa and carcinomatosis of the 

peritoneum was diagnosed. Postoperatively, five courses of polychemotherapy 

were administered from November 1994 until April 1995. The patient received the 

IFADIC ( ifosfamide, adriamycin and dacarbazine) regimen. Due to the young age 

and in the hope that high dose chemotherapy with autologous stem cell rescue 

might lead to long term tumor control the patient was presented at the Division of 

Oncology, Department of Internal Medicine. 

In March 1995, stem cell priming was performed with 5 g/m² endoxan in order to 

collect CD34+ peripheral blood mononuclear cells (PBMNCs). Unfortunately, not 

enough CD34+ cells could be collected using this approach. Therefore, bone mar-

row was aspirated at the Department of Internal Medicine and Oncology of the 

Wilhelminen Spital, Vienna, in May 1995. A high-dose chemotherapy with autolo-

gous bone marrow transplantation was performed at the same institution between 

June and July 1995. The patient received 825 mg carboplatin on days -7, -6, -5 

and -4, 1000 mg etoposide on days -6, -5 and -4 and 4100 mg ifosfamide on days 

-6, -5, -4 and -3. After 2 days of rest, the bone marrow was retransfused on the 27 

of June 1995. The patient tolerated the treatment despite of diarrhea and mucosi-

tis for two days and febrile neutropenia for 14 days quite well.  Hematopoiesis was 

fully reconstituted on day 21. As a result of treatment, the patient was free of dis-

ease for seven years.  

A relapse was diagnosed by follow-up abdominal and pelvic CT scan examination 

in January 2002. A single peritoneal recurrence 6 cm in diameter was found in the 

abdominal cavity. The patient was subjected to surgery again. This time, the his-
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tologic work-up of resected recurrence revealed a low-grade endometrial stromal 

sarcoma. Additional immunohistochemical staining for CD117 (standard auto-

mated procedures, autostainer from Dako Cytomation, Copenhagen, Denmark, 

monoclonal mouse antihuman antibody clone 104D2) remained negative. Upon 

review, the tumors resected in 1994 were reclassified as low-grade endometrial 

stromal sarcoma in concordance with the histology of the local recurrence re-

sected in 2002. As next therapeutic step adjuvant radiotherapy was initiated in 

May 2002.  

However, a second recurrence was diagnosed in October 2003. Resection of the 

tumor (8 cm in diameter) infiltrating the ascending colon necessitated additonal 

right hemicolectomy. Histologic examination revealed multiple peritoneal metasta-

ses of LGESS. Further immunohistochemical studies were carried out using stan-

dard automated procedures (compare with immunohistochemical analysis of case 

2). Analyses showed that the primary neoplasm as well as both recurrences 

stained strongly positive for PR and positive for aromatase but negative for ER. 

Thus, antihormonal therapy with exemestane (Aromasin® 25 mg) was started as 

adjuvant treatment to prevent local relapse.  

The patient received the aromatase inhibitor exemestane from December 2003 

until April 2008. During this relatively long period of time follow-up examination 

showed no signs of relapse and the patient tolerated the treatment well. Tinnitus 

was her only complaint which was a sequel of former chemotherapies. 

Nevertheless, CT of the abdomen and the pelvis showed a suspicious 3.6x3.3x4 

cm cystic expansion with irregular solid border in the right minor pelvis (Figure 1A, 

in Februray 2008). A PET-scan of the cystic lesion showed marginaliy increased 

FDG tracer uptake further substantiating the occurrence of the third relapse. 

Consequently, the patient was submitted to surgery  again and after relaparotomy 

as well as adhesiolysis, resection of that relapse in the pelvis including partial re-

section of the ileum with side-to-side anastomosis, partial resection of the urinary 

bladder and resection of suspected nodes of the intestine´s mesenterium was per-

formed in May 2008 (Figures 1B). No neoplastic infiltration could be found in the 

urinary bladder. Nonetheless, peritoneal involvement of the intestine by low-grade 

endometrial stromal sarcoma was detected. Histological examination of the tumor 

showed vascularity, nuclear atypia as well as round, ovoid and spindle-shaped 

nuclei. Mitoses were found. Focally, cystic degeneration of the tumor mass was 
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discovered. Pseudoadjuvant therapy with letrozole (Femara® 2,5 mg), a non-

steroidal aromatse inhibitor, was administered from July 2008 to September 2008. 

Because of cutaneous toxicity and alopecia, therapy was switched to another non-

steroidal aromatase inhibitor anastrozole (Arimidex® 1mg 1x1 daily). This drug 

was better tolerated by the patient and she remained with no evidence of disease 

up to now. 

 

Material and Methods 
To better understand the possible mechanic action of the pseudo-adjuvant treat-

ment with aromatase inhibitor exemestane, expression of aromatase as well as 

JAZF1/JJAZ1 was carried out. For the detection method of aromatase expression 

refer to materials and methods section of case 2 (pages 57-58).  

In this case, aromatase was found to be positive (no figure available). 

Detection of the JAZF1/JJAZ1 gene fusion was performed using the same method 

as described in materials and methods section of case 2 (pages 55-57).  

Differently to case 2, JAZF1/JJAZ1 gene fusion was detectable in case 1 (Figures 

2A and 2B). 
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4.2 Case 2  
A 70-year old uniparous Caucasian woman was referred to the outpatient depart-

ment of the Department of Clinical Oncology of the Medical University Graz due to 

newly diagnosed metastases of an ESS to the lung, liver and bones in April 2005. 

One and a half years earlier, total abdominal hysterectomy, bilateral salpingo-

oophorectomy and pelvic lymphadenectomy was performed after the detection of 

a tumor of the uterus. Histologic examination of the surgical specimen revealed an 

endometrial stromal sarcoma of the uterus without lymph node involvement. The 

primary tumor measured 9 cm in largest diameter and consisted of monomorphic 

round cells as well as of polymorphic spindle cells. Areas with a sex-cord like pat-

tern and foci of necrosis and hemorrhages were present (Figures 3 and 4). Twenty 

five mitoses per ten high power fields were detected suggesting a high proliferative 

potential.  

Immunohistochemical studies of the neoplasm were performed. For detection of 

ER and PR, formalin-fixed and paraffin-embedded tissues were analyzed with 

monoclonal mouse antihuman antibodies (SP1, Neomarker; PgR636, Dako) using 

standard procedures (Dako REAL™ En Vision™ Detection System, Peroxi-

dase/DAB+, Rabbit/Mouse, Code K5007, Dako, Copenhagen, Denmark, DAKO 

autostainer). The tumor showed a low immunoreactivity for estrogen receptors (5-

10% of tumor cells, Figure 5) and below 1% of the tumor cells showed immunore-

activity for progesterone receptors, which was considered as negative. Additional 

staining for the detection of CD10, caldesmon, as well as KI67 and p53 were car-

ried out using again Dako REAL™ En Vision™ Detection System (Peroxi-

dase/DAB+, Rabbit/Mouse, Code K5007, Dako, Copenhagen, Denmark, DAKO 

autostainer; monoclonal antibodies: 56C6, Novacastra; h-CD, Dako; MIB-1, Dako; 

DO-7, Dako). A high immunoreactivity for CD10 was present (about 60% of the 

tumor cells positive, Figure 6) whereas no immunoreactiviy was found for caldes-

mon (Figure 7). KI67 labelling-index was 10-20% and expression of p53 was posi-

tive in 10-20% of tumor cells. Staining for inhibin (R1, Dako) was found to be 

negative and desmin (DE-R-11, Dako) only stained positive in a few areas. 

After surgery, the patient was admitted to adjuvant radiation therapy in pelvis box 

technique in January 2004. However, radiation treatment was terminated ahead of 

schedule due to side effects. 
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In a follow up examination in April 2005, multiple lung metastases up to one cen-

timeter in both lobes (Figure 8A), six cystic liver metastases up to 3.2 cm (Figure 

8C), and multiple bone metastases were detected by CT scans.  

Considering the patient's age, the absence of symptoms and potential side effects 

caused by chemotherapy, treatment with the aromatase inhibitor letrozole (Fe-

mara® 2,5 mg daily) was started despite the very low expression of steroid hor-

mone receptors in the tumor. In addition, the bisphosphonate zolendronic acid 

(Zometa® 4 mg) was administered intravenously every 4 weeks. 

Within 3 months a partial response of lung and liver metastases as well as sclero-

sis of osteolytic bone metastases could be demonstrated in follow up CT scans. 

Specifically, the lesion in segment 1 of the liver regressed from 3.2 cm to 0.9 cm.  

However, in November 2006, CT showed a liquid or semi liquid structure (80 

Hounsfield Units (HU)) in the mediastinum with 4 cm in axial diameter (Figure 9). 

All other metastatic sites remained unchanged. To further evaluate the new lesion, 

a CT-guided biopsy was suggested. Nevertheless, the patient declined the diag-

nostic procedure at that time. She was free of symptoms and had a good quality of 

life. 

In March 2006, a complete response of all lesions in the lung and continuous par-

tial response of all liver lesions (Figures 8B and 8D) as well as stable disease in 

the bone could be demonstrated. The patient was free of symptoms. All relevant 

laboratory parameters were within the norm. Partial response of the lung and liver 

metastases and stable disease of bone metastases was the result of the anti-

hormonal treatment. 

In a series of follow up examinations (Figures 10A-10D) the cystic lesion in the 

mediastinum progressed continuously to size of 15 cm in craniocaudal, 7.5 cm in 

transversal and 11.5 cm in sagittal diameter ranging from the manubrium sterni to 

the diaphragm in May 2008. Furthermore, contrast medium extravasate into the 

proximal part of the cystic lesion was detected suggesting hemorrhage. After in-

terdisciplinary discussion in a tumor board involving radiologists, thoracic surgeons 

and oncologists, insertion of a stent into the vena cava superior resulting in hemo-

stasis was carried out in May 2008. Additionally, a biopsy of the cystic lesion was 

performed. However, the obtained specimens just showed myxoid necrotic con-

nective tissue and no malignant tumor cells. Assuming tumor progression of the 
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ESS, second-line treatment with the aromatase inhibitor exemestane (Aromasin® 

25 mg) was initiated. 

In August 2008, the patient complained about chest pain and shortness of breath 

on exertion. CT scan of the thorax showed massive progression of the mediastinal 

lesion resulting in compression of the right lung. Due to further progression aroma-

tase inhibitor treatment was terminated and switched to trofosfamid, an oral cy-

tostatic drug (Ixoten® 50 mg two times daily). 

In October 2008, the patient´s condition worsened dramatically. She complained 

about pain, dyspnea, and dizziness. After a collapse she was admitted to the ER 

in cardio-respiratory distress. CT scan with contrast enhancement showed acute 

bleeding into the mediastinal lesion with complete atelectase of the right lung and 

mediastinal shift hampering cardiac output. Emergency thoracic surgery was per-

formed and the mediastinal mass was resected completely. The patient´s condi-

tion improved within a few days. Unexpectedly, the histological work-up of the cys-

tic mediastinal expansion revealed a malignant peripheral nerve sheath tumor and 

not metastasis of the ESS. Due to the fact that this tumor was a second primary of 

a malignant soft tissue sarcoma, therapy with aromatase inhibitor Femara was 

reinitiated to further control metastatic disease of ESS. 

 

Materials and Methods 
Due to the good anti-tumor response of aromatase inhibitor treatment despite the 

weak estrogen receptor expression and negative progesterone receptor expres-

sion of the ESS presented we became more interested in the mechanism of action 

of aromatase inhibitor treatment in this tumor. For better understanding which ad-

ditional hormone sensitive targets might be invoved in anti-tumor action, we per-

formed retrospective analyses of paraffin-embedded and fresh frozen tumor tissue 

samples. 

First, we looked for JAZF1/JJAZ1 gene fusion. As noted above the JAZF1/JJAZ1 

gene fusion is present in most ESS and may be related to the estrogenic pathway. 

In our case, sections of paraffin-embedded tissue were cut on a MICROM HM 

355S microtome and the RT-PCR was used for detection. Positive control was 

another ESS case. Negative control was the same approach, however without a 

target. In our case, the JAZF1/JJAZ1 gene fusion was found to be negative (Fig-
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ure 11). We employed the following protocol for the detection of JAZF1/JJAZ1 

gene fusion: 

By using Trizol (Invitrogen Life Technologies, Los Angeles, CA, USA) RNA from 

frozen tissue was extracted, homogenized and incubated at room temperature for 

15 minutes. Following chloroform extraction and precipitation with isopropanol we 

washed RNA with 80% ethanol. After washing RNA, the pellet was dissolved in 

water which was RNAse free. 

By using the “Optimum™ FFPE RNA Isolation Kit” from Ambion (Ambion Diagnos-

tics, Woodward, Austin TX, USA) RNA from the formalin-fixed and paraffin-

embedded tissue was extracted. At room temperature paraffin was removed by 

extracting twice with xylene for ten minutes. After this extraction centrifugation at 

13000 rpm for 3 minutes was started. Consequently, the tissue pellet was washed 

with 100%, 90% and 70% ethanol. Using aspiration, ethanol was then removed 

again. At room temperature, the tissue pellets had time to dry. Over night and at 

60°C, the samples were incubated with 200 μl of Proteinase K working solution 

(100 μl preoteinase K Digestion Buffer and 10 μl proteinase K; 60 U/μl). Further-

more, RNA was isolated and with 20 μl at 75°C preheated Elution Solution it was 

eluted. Then DNAse I (2 U per sample) was used at 37°C for 30 minutes for treat-

ing the RNA samples. This DNAse I was inactivated with the DNAse I Inactivation 

Reagent which was supplied by the manufacturer. The RNA samples were now 

used for RT-PCR . 

For reverse transcription the Superscript II reverse transcriptase (200 U/µl; Invitro-

gen) was used for one µg of total RNA. In a volume of 20µl reactions were per-

formed. A buffer which was provided by the manufacturer was used and addition-

ally 10 mmol/L dNTPs, 40 U/µl of Rnase inhibitor (Invitrogen), 0.3 µl (5nM) of ran-

dom hexamers and 500 ng of RNA ( for the cryopreserved tissue; for the paraffin–

embedded samples 10µl of isolated RNA were used) were added. The conditions 

of reaction were 65°C and 5 minutes, 42°C and 90 minutes and 90°C and 15 min-

utes.  

For detection of the JAZF1/JJAZ1 gene fusion either reverse transcriptase poly-

merase chain reaction (RT-PCR) or the nested PCR can be used. We used the 

RT-PCR. 

For carrying out the RT-PCR of the control gene we had to mix 2 µl cDNA with 28 

µl Mastermix (10 pM GAPDH–FW primer, 10 pmol GAPDH-RV primer 15 µl Uni-
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versal Mastermix and ddH2O ad 30 µl). The cycling profile was as follows: One 

cycle of 15 seconds at 95°C and then 50 cycles of one minute at 60°C. 

For JAZF1/JJAZ1 we had to mix 3 µl cDNA with 28µl Mastermix (6 mM dNTPs, 45 

mM MgCl2, 3 µl 10xPCR buffer, 6 pM FW-primer, 6 pM RV-primer, ddH2O ad 30 

µl and 0.12 µl Ampli Taq). The cycle profile was initial denaturation at 94°C for 30 

seconds, then 40 cycles at 94°C for 30 seconds, at 57°C for 30 seconds, at 72°C 

for 20 seconds and finally 10 minutes at 72°C. [Hrzenjak A., Department of Pa-

thology, Medical University of Graz] 

 

Next, the expression of aromatase was analized by immunohistochemistry using 

different dilutions of cytochrome P450 aromatase monoclonal antibody (SM2222P, 

clone H4; Acris Antibodies, Hiddenhausen, Germany). Surprisingly, the expression 

was found to be negative. To substantiate this finding and to exclude the possibil-

ity that the antibody used was not senitive enough, CYP450 aromatase expression 

was tested by immunoblotting: Proteins extracted from frozen tumor tissue (40 µg 

of total protein) were separated on 8% SDS-PAGE and blotted under standard 

condition using human placenta as a positive control. As a secondary antibody 

HRP-labelled rabbit anti mouse (1:2000) was used. Again no expression of aroma-

tase could have been detected (Figure 12). Briefly, the immunoblotting procedure 

is described below: 

Blotting is the technique to detect a target protein in a sample. Monoclonal or poly-

clonal antibodies can be used which are specific to that protein. To reduce non-

specific protein interactions between the membrane and the antibody, the mem-

brane is blocked. This means that the membrane is placed in a solution of non-fat 

dry milk (NFDM) as in our case or bovine serum albumin (BSA). The first antibody 

which has to be specific for the protein of interest is incubated with the membrane 

and should not bind to any other protein. To remove unbound primary antibody 

you have to rise the membrane and then the secondary antibody is incubated. The 

secondary antibody which is typically linked to an enzyme that produces fluores-

cence binds to the primary one. Unbound secondary antibody is washed away. 

The membrane is incubated with the enzyme substrate. The secondary membrane 

bound antibodies emit light so that the bands which correspond to the detected 

protein of interest appear as dark regions on the film. 

  57



SDS-PAGE means Sodium dodecyl sulfate polyacrylamide gel electophoresis. It is 

the most powerful technique for separating proteins according to their size. Before 

as well as during gel electrophoresis proteins are exposed to SDS which dena-

tures secondary as well as non-disulfide-linked tertiary structures and which ap-

plies a negative charge to the proteins in proportion to the mass. Different proteins 

with similar molecular weights would migrate differently without SDS because of 

differences in mass-charge ratio. SDS treatment however eliminates the effects 

caused by differences in shape so that only the chain length reflecting the mass is 

the sole determinant of the migration rate. Therefore, to carry out a SDS-PAGE 

you have to make a gel and assemble the gel apparatures, you have to mix pro-

tein samples with sample buffer containing SDS and to heat the mixture at high 

temperature, you have to load samples and run the electrophoresis and then you 

have to fix and stain the separated proteins. [Hrzenjak A., Department of Pathol-

ogy, Medical University of Graz] 

 

In conclusion, we could not explain the very good tumor response of the ESS to 

aromatase inhibitor treatment by the above mentioned examinations. Our interpre-

tation of these results is that ESS tumor cells might be extremely sensitive to es-

trogens even with low estrogen receptor expression and inhibition of estrogen syn-

thesis by at least peripheral blockage of aromatization may be sufficient to yield 

tumor regression.  
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5 Figures 
 
5.1 Figures of case 1 
 

          
A               B 

Figure 1: CT scan of the third relapse 

(A) CT scan of the pelvis on the 25th February 2008. The third relapse (arrow) in the pelvis is dem-

onstrated. 

(B) CT scan on the 2nd July 2008. showing the result of surgery. 

Department of the private hospital of the “Kreuzschwestern” 
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A 
 

 

 
        DNA ladder      positive control               cryo          negative control 

B 

Figure 2: RT-PCR for the detection of the JAZF1/JJAZ1 gene fusion 

(A) Formalin fixed material (FFPE) of case 1: the red arrow indicates the JAZF1/JJAZ1 gene    

fusion positivity 

(B) positive control=positive case of ESS, cryo=cryo-preserved material of case 1: the red arrow 

indicates again JAZF1/JJAZ1 gene fusion positivity;  

Department of Pathology, Medical University of Graz 
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5.2 Figures of case 2 
 

 

Figure 3: Primary tumor of the uterus, HE 10X 

 (arrows) within the adjacent myometrium.  Tumor invasion is demonstrated by small nodules

Department of Pathology, General Hospital Graz West 
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Figure 4: Tumor cells typical of ESS, HE 200X 

lls with mildly to moderately pleomorphic round 

athology, General Hospital Graz West 

At high magnification the tumor consists of small ce

to oval nuclei.  

Department of P
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Figure 5: Estrogen receptor expression of ESS, DAB 400X 

A subset of tumor cells (<1%) show immunoreactivity with antibodies against estrogen receptors.  

Department of Pathology, General Hospital Graz West 
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Figure 6: CD10 expression of ESS, DAB 200X 

About 50-60% of the tumor cells are immunoreactive for CD10.  

Department of Pathology, General Hospital Graz West 

 

 

 

 

 

 

 

 

 

  64



 

Figure 7: Caldesmon expression of ESS, DAB 200X 

The tumor cells are negative for caldesmon, which is expressed by one small blood vessel (arrow). 

Department of Pathology, General Hospital Graz West 
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A               B    
 

             
C                D       

Figure 8: Lung and liver metastases 

(A) CT scan of the lung showing multiple metastases (arrow) on the 15th April 2005. 

(B) CT scan showing the remission of the lung metastases on the 30th November 2005. 

(C) CT scan of the abdomen showing multiple metastases (arrow) on the 15th April 2005. 

(D) CT scan showing the remission of the liver metastases on the 15th March 2006. 

Department of Imaging Diagnostics, private hospital of the “Kreuzschwestern” 
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Figure 9: Mediastinal expansion 

tinal expansion (arrows) for the first time on the 22 th November CT scan demonstrates the medias

2006. Because HU were 80, it was first suggested to be a chylothorax. However, because of the 

patient´s neoplasm and the possibility of metastases, follow-up CT scans were recommended. 

Center of Diagnostics for CT and MRI, Graz-Kroisbach 
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 A                                                              B                                                                          

              
C                                                  D 

Figure 10: Follow-up examinations of the mediastinal expansion 

(A) CT scan on the 6th June 2007 showing the cystic mediastinal expansion in near proximity of the 

right lung. 

(B) CT scan on the 10th December 2007 showing the mediastinal expansion enlarged in size. 
(C) CT scan on the 3rd April 2008. The contraste medium extravasate is demonstrated (arrow) sug-

gesting hemmorrhage. 

(D) CT scan on the 14th July 2008. It demonstates atelectasis of the right lung due to compression 

caused by renewed hemmorrhage. 

Center of Diagnostics for CT and MRI, Graz-Kroisbach 
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Figure 11: RT-PCR for the detection of the    
JAZF1/JJAZ1 gene fusion 

1=DNS marker 

2=positive control (positive case of ESS) 

3=case 2  

The DNS band has to be seen at 71 bp (compare with 

the positive control). It demonstrates that the gene fusion 

in case 2 is negative. 

Department of Pathology, Medical University of Graz 

 

 

 

 

 

                                    

Figure 12: Western blot for the detection of 
aromatase expression 

1= positive control (placenta) 

2= ovary 

3= testis 

4= case 2 

The protein band would normally has to be seen at  

55 kDa. Case 2 is negative for aromatase expression. 

Department of Pathology, Medical University of Graz 
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6 Discussion 
We have reported two cases of ESS with differences in histological, molecular, 

and biological features. Especially hormone receptor expression, intratumoral 

aromatase activity, mitotic rate and presence of JAZF1/JJAZ1 gene fusion were 

dissimilar. Furthermore, the clinical course of disease showed distinct patterns of 

local as well as distant failure. However, the response to hormonal treatment 

strategies was very similar. 

 
Histology and Immunohistochemistry 
Diagnosis of ESS is based on histology, immunohistochemistry and molecular fea-

tures. Our cases show that despite using state of the art immunohistochemistry 

and molecular staging, exact diagnosis and assignation to LGESS or HGESS may 

be difficult. 

In the first case, the patient´s tumor was initially diagnosed as HGESS stage III. 

After resection of a relapse seven years later, the tumor had to be reclassified as 

LGESS taking the original histology of the primary tumor into account. Differentia-

tion between those two entities might be further perturbed due to “intermediate” 

features like higher mitotic index, missing JAZF1/JJAZ1 gene fusion and low ex-

pression of hormonal receptor expression as demonstrated in case 2. 

In case 1, ER were immunohistochemically negative. However, PR expression 

and aromatase activity were found to be positive which is a typical characteristic of 

LGESS. Retrospective analysis of the JAZF1/JJAZ1 gene fusion was performed 

with cryo-preserved tumor samples for better understanding the tumor´s molecular 

biology. In this case, the JAZF1/JJAZ1 gene fusion could be detected confirming 

the diagnosis of LGESS. 

Focus of this thesis is the neoplasm of the second case and its response to anti-

hormonal treatment. As mentioned above the neoplasm could not be assigned to a 

definite type of the classification system. On the one hand, the tumor showed sev-

eral features which are characteristic for an UES: polymorphic spindle cells, tumor 

cell necrosis, hemorrhage, 25 MF/10 HPF suggesting a high proliferative potential 

and a more aggressive phenotype. The extremely low expression for ER and the 

negative staining for PR and aromatase expression point to an undifferentiated 

type of ESS. Higher KI67 expression and positivity for p53 reflected high prolifera-
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tive potential. Again, retrospective analysis of the JAZF1/JJAZ1 gene fusion was 

carried out showing that this fusion was absent. Absence of the gene fusion sub-

stantiated the diagnosis of an HGESS or even of UES-P on molecular level. How-

ever, on the other hand, CD10 expression and negative staining for caldesmon 

was typical for ESS. The good and long-lasting response to antihormonal therapy 

despite the lack of hormone receptor expression did not fit well to the diagnosis of 

an UES-P or HGESS. Classification as an “intermediate type of endometrial stro-

mal sarcoma” showing many features of undifferentiated sarcomas but responding 

very well to antihormonal treatment would better characterize this neoplasm spe-

cifically.  

 

Whether intermediate grade ESS should be added new entity to the existing clas-

sification system remains to be determined and warrants further investigations. 

 

Aromatase inhibitors in adjuvant setting 
Due to the misinterpretation of HGESS in case 1 and the fact that treatment op-

tions for recurrent ESS were limited, it was decided to start conventional chemo-

therapy. As consolidation treatment even high-dose chemotherapy and autologous 

bone marrow transplantation were administered because of the young age of the 

patient, a tumor thought to be highly aggressive and due to peritoneal spread. At 

that time, high dose chemotherapy was a new hope which was believed to yielding 

higher response rates and longer response duration or even cure. In our case, a 

disease-fee interval of seven years was observed. After a local relapse, the treat-

ment option of choice was resection and adjuvant radiotherapy. However, about 

one and a half years later, a second relapse was discovered and radical surgery 

was attempted. Reich and Regauer [12] were the first who explored intratumoral 

aromatase activity in these types of sarcomas. They could demonstrate that a 

subgroup of ESS show aromatase activity and suggested that aromatase inhibition 

might be a new treatment option for this tumor entity. Due to the fact that the tumor 

was found to be positive for aromatase activity in addition to high PR expression, 

we decided to treat the patient with the selective steroidal aromatase inhibitor ex-

emestane as a pseudoadjuvant treatment strategy. Under exemestane therapy, 

the patient remained free of disease for nearly five years without appreciable side 
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effects. Compared to adjuvant radiation treatment after the first local relape, the 

disease free interval was significantly prolonged by aromatase inhibitor therapy. 

Nevertheless, a third relapse occured and after complete resection, pseudoadju-

vant therapy with the selective non-steroidal letrozole was started. Because of cu-

taneous toxicity, therapy was switched to the selective non-steroidal aromatase 

inhibitor anastrozole. No further relapse has been observed up to now.  

A retrospective analysis of the JAZF1/JJAZ1 gene fusion was found to be positive. 

If there is a relationship between the gene fusion and the estrogenic pathway is 

not clear until today. This case shows that aromatase inhibitors might be a new 

option in the adjuvant or pseudoadjuvant treatment of ESS 

 

Aromatase inhibitors in palliative setting 
Recent evidence suggests that metastatic ESS, especially ESS with high expres-

sion of ER and PR are sensitive to hormonal treatment including megestrol ace-

tate, GNRH-agonists and aromatase inhibitors [for review see reference 8 in the 

supplement]. Furthermore, aromatase expression in LGESS has been described 

as mentioned in the case above. The extra-ovarian estrogen production depends 

on conversion of circulating androgens to estrogens via the aromatase enzyme 

complex. Aromatase inhibitors may have anti-tumor activity in ESS by blockage of 

peripheral as well as intratumoral aromatization. In the literature, the clinical re-

sponse of 9 patients treated with aromatase inhibitors has been reported up to 

now demonstrating a complete response in 2 patients, partial response in 6 pa-

tients and progressive disease in one patient [55,66,72,73; Table 7). This review of 

literature shows that aromatase inhibitors are effective in the treatment of metas-

tatic ESS. Compared to our case 2, ER and PR were positive in all the other stud-

ies (in one study the receptors were analysed biochemically instead of immunohis-

tochemically). In addition, age and menopausal status of women presented varied. 

Different surgical and medical procedures were used as well as different types of 

aromatase inhibitors were employed (selectivebversus non-selective aromatase 

inhibitors). Furthermore, aromatase activity as well as JAZF1/JJAZ1 gene fusion 

status has not been explored in the other studies.  

The absence of a JAZF1/JJAZ1 gene fusion in the tumor of case 2 which is typical 

for the vast majority of ESS suggests a more aggressive genotype. This concurs 
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with the very low expression of ER and absence of PR and aromatase. Treatment 

with the aromatase inhibitor letrozole was initiated due to the fact that the patient 

was asymptomatic and above 70 years of age not suitable for aggressive chemo-

therapy. A major objective response could be observed lasting for four years. It 

can be hypothesized that ESS tumor cells might be extremely sensitive to estro-

gens even with low ER expression and, that inhibition of estrogen synthesis by at 

least peripheral blockage of aromatization may be sufficient to yield tumor regres-

sion.  

Table 7: Cases of successful aromatase inhibitor treatment 
 

 

Author Patient´s age Metastases Receptors Pretreatment
Aromatase
inhibitors Response

Response Duration
 in Months

Maluf et al. [66] 51 years pelvis, ER+, PR+ TAH, BSO letrozole PR 9 months until an
abdomen megestrol acetate 40 mg experimental course

radiatio 50.4 Gy w ith another treatment
tamoxifen 20 mg

Spano et al. [72] 44  and lung ER+, PR+ TAH  in the f irst patient AG CR follow  up 14+ and 7+
37 years TAH, BSO,

 HRT in the second patient
Leunen et al. [73] 76 years pelvis ER+, PR+ TAH, BSO, HRT letrozole PR follow  up 36+

Pink et al. [55] 10 patients lung, ER+, PR+ ERT in 5 patients MPA 1 CR
peritoneal tamoxifen in 3 patients 1 PR

age range  spread, TAH in 9 patients letrozole 3 PR, 1st line
31-69 uterine tumor 1 PR, 2nd line follow  up 4+ to 164+

1 PD, 2nd line
stopping ERT 1 NED

2 SD

 
Abbreviations: ER=estrogen receptor, PR=progesterone receptor/ partial response, CR=complete 

response, PD=progressive disease, NED=no evidence of disease, SD=stable disease, TAH=total 

abdominal hysterectomy, BSO=bilateral salpingo-oophorectomy, HRT=hormonal replacement 

therapy, ERT=estrogen replacement therapy, AG=aminoglutethimide, MPA=medroxyprogesterone 

acetate  

Notice: All the sarcomas were LGESS. 

This table only gives a broad but not complete overview. For a detailed analysis you have to read 

the reports by the different authors. 
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7 CONCLUSION 
The conclusion of this thesis is that aromatase inhibitors should be regarded as 

promising new treatment option for patients with ESS regardless of their aroma-

tase activity status or level of hormonal receptors. As demonstrated in our study, 

response to aromatse inhibitior treatment might be observed even in tumors with 

low hormone receptor status and no intratumoral aromatase activity. Aromatase 

inhibitors might be employed in the adjuvant setting as well as in palliative setting. 

Further studies are warranted to determine the specific mode of action of anti-

hormonal treatment in ESS. Furthermore, the question of the need of a new classi-

fication system for ESS including the possible existence of an “intermediate grade” 

ESS in addition to LGESS and HGESS has to be addressed. 

 

. 
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Abstract  
Introduction: Endometrial stromal sarcomas (ESS) are rare uterine malignancies 

usually expressing steroid hormone receptors and considered to be hormone-

sensitive. 

Case Report: A 70-year-old woman with a history of total abdominal hysterectomy 

and bilateral salpingo-oophorectomy and postoperative radiation therapy due to 

ESS presented with multiple metastases to lung, liver and bones. The primary tu-
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mor showed low expression of estrogen receptors and anti-hormonal treatment 

using the aromatase inhibitor letrozole was initiated leading to a long-lasting partial 

remission of all metastatic sites. Retrospective analysis of the primary tumor did 

not reveal aromatase expression by immunohistochemistry or western blot. 

Discussion: Even in ESS with a low expression of steroid hormone receptors and 

no aromatase expression anti-hormonal treatment using aromatase inhibitors may 

be highly effective leading to sustained disease control. 

 

Keywords: Endometrial stromal sarcoma, aromatase inhibitors, estrogen receptor, 

aromatase expression   

 

Introduction 
Endometrial stromal sarcomas (ESS) are rare, accounting for about 0.2% of all 

uterine malignancies and occur predominantly in pre- or perimenopausal women 

[1]. Most ESS express estrogen (ER) and/or progesterone receptors (PR) [2] as 

well as androgen receptors [3] and aromatase [4] and are, therefore, regarded as 

hormone responsive. Under physiological conditions, proliferation and differentia-

tion of endometrial stromal cells are regulated by steroid hormones after binding to 

their receptors. ESS often occurs in the setting of hyperestrogenism but little is 

known about molecular pathogenesis and putative precursor lesions [5]. Most ESS 

harbor specific translocations, in particular t(7;17) resulting in JAZF1/JJAZ1 gene 

fusion [6] but it remains so far unclear whether this molecular alterations interferes 

with the estrogenic pathway. The other type of sarcoma occurring in the endo-

metrium is undifferentiated sarcoma (US) which is unrelated to estrogen and pro-

gesterone since it lacks ER and PR expression. US does not seem to develop 

from ESS since US does not harbor the JAZF1/JJAZ1 gene fusion [6].  

Basic treatment is surgery including total abdominal hysterectomy and bilateral 

salpingo-oophorectomy. There might be a role for adjuvant chemotherapy, radia-

tion therapy and hormonal treatment [7,8]. Nevertheless, in the metastatic setting 

there is growing evidence that hormonal therapy is an important option at least in 

patients with low grade ESS and expression of higher levels of ER and/or PR. 

Progestins and aromatase inhibitors have been successfully employed in this pa-

tient population [8,9]. However, very little information is available up to now about 

hormonal treatment strategies for patients with ESS and very low steroid receptor 
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expression as presented in this case. In our study aromatase inhibitor therapy re-

sulted in long term partial remission in a patient with ESS and ER expression of 

5% of tumor cells as well as no PR or aromatase expression.  

 
Case Report 
A 70-year-old uniparous Caucasian woman with metastatic ESS to the bone, liver 

and lung was referred to the Department of Clinical Oncology of the Medical Uni-

versity Graz, Austria, in April 2005. One and a half years earlier the patient had 

undergone total abdominal hysterectomy, bilateral salpingo-oophorectomy and 

pelvic lymphadenectomy due to the diagnosis of ESS. The tumor measured 9 cm 

in largest diameter and protruded as a polyp into the uterine cavity. Myometrial 

invasion showed a nodular pattern (Figure 1A). Histologically the tumor consisted 

in most parts of small round or spindly monomorphic cells with scant cytoplasm 

(Figure 1B) but there were also areas with moderately polymorphic spindle cells 

and areas with a sex cord like pattern. Mitoses were numerous (25 per 10 HPF) 

and tiny foci of tumor cell necrosis were present. Immunohistochemical analysis of 

the tumor demonstrated high immunoreactivity for CD10 (about 60% of the tumor 

cells positive) and low immunoreactivity for estrogen receptors (5-10% of tumor 

cells; Figure 1C). Only a few tumor cells were positive for progesterone receptors 

(< 1% of the tumor cells). Ki-67 labeling index was 10-20%. About 10-20% of the 

tumor cells were immunoreactive for p53. There was no immunoreactivity for 

caldesmon, calretinin and alpha-inhibin. None of 25 removed lymph nodes were 

metastatically involved. Post-operatively, adjuvant pelvic radiation therapy was 

carried out. After the detection of multiple lung metastases up to one centimeter in 

both lobes, liver metastases up to 3.2 cm, and multiple bone metastases by CT 

scan, treatment with the aromatase inhibitor letrozole was initiated. Within 3 

months a partial response of lung and liver metastases as well as sclerosis of os-

teolytic bone metastases could be demonstrated in follow up CT scans. The re-

sponse duration has been more than three years in all metastatic sites (Figures 2 

A and 2B). However, a new cystic lesion in the mediastinum with slow progression 

was detected in July 2007. A hemorrhage into the mediastinal lesion leading to 

mediastinal shift and atelectasis of the right lung necessitated emergency surgery 

in October 2008. Total resection of the cystic tumor could be achieved. Surpris-

ingly, histological analysis revealed a primitive neuroectodermal tumor (PNET) and 
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no metastatic lesion of ESS. After surgery aromatase inhibitor treatment was reini-

tiated and all metastatic sites are still in near complete remission up to now. 

In an attempt to better understand the biology of the ESS retrospective analysis of 

the JAZF1/JJAZ1 gene fusion was performed on paraffin embedded and fresh fro-

zen tumor tissue samples as published previously [10] and found to be negative. 

Immunohistochemical analysis of aromatase expression in tumor samples using 

different dilutions of cytochrome P450 aromatase monoclonal antibody (SM2222P, 

clone H4; Acris Antibodies, Hiddenhausen, Germany) was negative (full term pla-

centa was used as positive control, data not shown). To further substantiate this 

finding, additional expression analysis of cytochrome P450 aromatase in tumor 

was tested by immunoblotting using proteins extracted from frozen tumor tissue 

(40 µg of total protein) separated on 8% SDS-PAGE and blotted under standard 

condition using human placenta as a positive control. Again no expression of aro-

matase could be demonstrated (data not shown). 

 

Discussion 
Recent evidence suggests that metastatic ESS, especially ESS with high expres-

sion of ER and PR are sensitive to hormonal treatment including megestrol ace-

tate, GNRH-agonists and aromatase inhibitors [for review see 8]. Furthermore, 

aromatase expression in low grade ESS has been described. The extra-ovarian 

estrogen production depends on conversion of circulating androgens to estrogens 

via the aromatase enzyme complex. Aromatase inhibitors may have anti-tumor 

activity in ESS by blockage of peripheral as well as intra-tumoral aromatization. In 

the literature, the clinical response of 9 patients treated with aromatase inhibitors 

has been reported up to now demonstrating a complete response in two patients, 

partial response in 6 patients, and progressive disease in one patient [11–14]. The 

absence of a JAZF1/JJAZ1 gene fusion in our patient’s tumor which is typical for 

the vast majority of ESS suggests a more aggressive genotype. This concurs with 

the very low expression of estrogen receptors and absence of progesterone recep-

tors and aromatase. Treatment with the aromatase inhibitor letrozole was initiated 

due to the fact that the patient was asymptomatic and above 70 years of age not 

suitable for aggressive chemotherapy. A major objective response could be ob-

served lasting for four years. It can be hypothesized that ESS tumor cells might be 

extremely sensitive to estrogens even with low estrogen receptor expression and, 
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that inhibition of estrogen synthesis by at least peripheral blockage of aromatiza-

tion may be sufficient to yield tumor regression.  

When we reviewed this case, we confirmed the diagnosis of ESS, most likely of an 

aggressive variant. Although our tumor did not harbor the JAZF1/JJAZ1 fusion 

gene and showed low ER and no PR expression we do not consider the diagnosis 

of undifferentiated sarcoma since the histological pattern is in favor of ESS. The 

high mitotic index and the presence of tumor cell necrosis concur with the diagno-

sis of ESS. Finally, undifferentiated sarcoma is characterized by a more aggres-

sive clinical course.  

In conclusion, this case suggests that aromatase inhibitor treatment is not only 

warranted in patients with ESS highly expressing ER and/or PR but may also be 

considered for ESS with very low hormone receptor and lack of aromatase ex-

pression. 
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Figure legends 
 
Figure 1:  

     
A      B         C  

    

A: Nodular tumor masses infiltrating the myometrium. HE, 10X 

B: The tumor is composed of small round and spindle monomorphic cells and con-

tains numerous mitoses. HE, 200X. 

C: Immunoreactivity for estrogen receptors is present in a subset of tumor cells. 

DAB, 400X.  

 

Figure 2:  

    
15.04.2005 15.03.2006 

 

CT scans of cystic liver metastases of ESS (A) pretreatment (2 lesions 1 cm and 

3,2 cm in diameter; white arrows) and (B) after one year of treatment with aroma-

tase inhibitor letrozole (complete regression of one lesion and regression of sec-

ond lesion to 1cm in diameter; black arrow) 
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