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Abstract

Background—Müllerian adenosarcoma is a rare mixed epithelial-mesenchymal tumor. An 

extragenital site of origin and sarcomatous overgrowth are associated with aggressive clinical 

behavior.

Case—We present a rare case of extragenital adenosarcoma with sarcomatous overgrowth and 

coexistent endometrioisis. She was treated with initial cytoreductive surgery and chemotherapy. 

She underwent a second surgery for management of a high-grade bowel obstruction, due to 

pathologically confirmed recurrent intraperitoneal adenosarcoma. A complete clinical response 

was achieved with liposomal doxorubicin, and the patient remains disease-free eighteen months 

after completion of chemotherapy.

Conclusion—Liposomal doxorubicin appears to be an active agent for the treatment of 

adenosarcoma with sarcomatous overgrowth. In addition, we conclude from our review of all 

reported cases of extragenital adenosarcoma that concurrent endometriosis may represent a 

favorable prognostic factor.

INTRODUCTION

Müllerian adenosarcoma is a mixed epithelial-mesenchymal tumor typically arising from the 

uterus [1]. The diagnostic criteria for adenosarcoma include proliferation of endometrioid 

glands and stroma, stromal condensation around glands or intraglandular polypoid 

projections, cytologic atypia of the stroma, and stromal mitoses. Although the 

adenosarcomas generally behave in a clinically indolent manner, adenosarcoma with 

sarcomatous overgrowth is a highly aggressive tumor. These tumors have a propensity to 

recur and metastasize, even in patients presenting with early-stage disease [2]. Beyond the 
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uterus, adenosarcoma may originate from reproductive organs such as the vagina or ovary. 

Rarely, adenosarcoma may arise outside of the genital tract, and these tumors are referred to 

as extragenital adenosarcoma. [3].

We present an unusual case of extragenital adenosarcoma with sarcomatous overgrowth and 

concurrent endometriosis. The patient had metastatic disease at presentation with optimal 

cytoreduction of the tumor at the initial surgery. She developed progressive and platinum-

resistant disease with clinical bowel obstruction necessitating a second tumor debulking 

procedure. She had a complete clinical response to six cycles of liposomal doxorubicin.

CASE

A 41-year-old African-American woman presented to the Emergency Room with right lower 

quadrant pain and nausea. She had no significant medical or family history. She had regular 

menses and used no medications or hormones. Physical examination revealed a palpable 

right-sided pelvic mass. Computed tomography (CT) of the chest, abdomen, and pelvis 

demonstrated a 10 × 7 cm right adnexal solid/cystic mass with internal septations and mural 

nodularity, small mesenteric lymph nodes and a small amount free fluid in the abdomen and 

pelvis. A pelvic ultrasonographic examination revealed a complex right ovarian cystic mass, 

measuring 16 × 14 × 13 cm with internal echoes and irregular borders. The uterus and left 

ovary appeared normal. All laboratory tests, including serum CA125, CA 19-9, and CEA 

were within normal limits.

Exploratory laparotomy revealed a 10 cm right-sided hemorrhagic cystic pelvic mass 

adherent to the mesentery of the terminal ileum, the right colon and the pelvic sidewall. 

Frozen section of the resected mass demonstrated endometriosis with stromal atypia. The 

uterus had a myomatous appearance. Both ovaries, fallopian tubes, and upper abdomen were 

grossly normal.

The resected pelvic mass consisted of tan-yellow hemorrhagic tissue. The permanent 

sections revealed areas of endometriosis that were juxtaposed with areas of sarcomatous 

stromal overgrowth with marked stromal atypia (Figure 1). Some of the endometriotic 

glands were cuffed by malignant stroma, a characteristic finding in adenosarcoma. The 

tumor cells were positive for desmin and focally positive for CD10 (Figure 2). Peritoneal 

cytology was negative for malignant cells.

The patient underwent a complete surgical staging including total abdominal hysterectomy, 

bilateral salpingo-oophorectomy, omentectomy, resection of cul-de-sac and sigmoid colon 

nodules, and pelvic and para-aortic lymph node dissection. There was no gross residual 

disease at the completion of the surgery. Pathologic findings demonstrated high-grade 

sarcoma involving the cul-de-sac and sigmoid colon serosal nodules. The uterus contained 

secretory endometrium and adenomyosis without stromal atypia. The cervix, ovaries, 

fallopian tubes, omentum, pelvic and para-aortic lymph nodes were negative for tumor. The 

patient’s postoperative course was unremarkable.

The patient began adjuvant treatment with ifosfamide and cisplatin chemotherapy less than 

four weeks after surgery. A baseline Positron Emission Tomography (PET)/CT Scan 
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demonstrated multiple FDG-avid intra-abdominal foci consistent with peritoneal metastases. 

After two cycles of chemotherapy, she was hospitalized for a high-grade small bowel 

obstruction. She underwent an exploratory laparotomy with lysis of adhesions and resection 

of an ileal mesenteric mass that was obstructing the small bowel at this point. Pathology 

demonstrated a high-grade pure sarcoma with increased cytological atypia and necrosis 

(Figure 3).

With confirmation of recurrent adenosarcoma, the patient’s chemotherapy regimen was 

changed to liposomal doxorubicin. She completed six cycles of chemotherapy without 

problems. A follow-up CT confirmed a complete response to treatment with resolution of 

the ascites and with no evidence of masses or lymphadenopathy. She remains clinically 

disease-free at eighteen months after completing treatment, confirmed on repeat PET/CT 

Scan.

COMMENT

In 1974, Clement and Scully first described müllerian adenosarcoma as an uncommon 

mixed tumor of the uterus [1]. Subsequently, the distinct clinical behavior of adenosarcoma 

based on the site of origin of the tumor has been demonstrated. In patients with uterine 

adenosarcoma, surgery alone is often curative. In these patients, recurrent tumor occurs in 

approximately 25% of cases, usually in the vagina or pelvis, and approximately 10% of 

patients die of disease. In contrast, extragenital adenosarcoma recurs in over 50% of 

patients, and is associated with a mortality rate of approximately 35% [4-6].

We reviewed the previously reported cases of adenosarcoma with respect to clinical and 

pathologic features associated with recurrence and death. The largest case series of 100 

patients with uterine adenosarcoma was reported by Clement and Scully in 1990 [7]. Of the 

88 cases with follow up data, only one quarter had disease recurrence, most commonly at the 

vagina, and only 10 patients died of disease. In this series, myometrial invasion was 

identified as a risk factor for the disease recurrence. Of note, only five cases had focal areas 

of high-grade, pure sarcoma, but as these foci constituted less than 10% the tumor, none 

were considered to have sarcomatous overgrowth. Ten cases of uterine adenosarcomas with 

sarcomatous overgrowth were reported separately by Clement [8]. These cases exhibited a 

high-grade sarcomatous component constituting at least 25% of the tumor. In contrast to the 

good prognosis observed in the preceding cohort without sarcomatous overgrowth, this 

variant of adenosarcoma demonstrated clinically aggressive behavior, with 6 of the 10 

patients dying of disease. Also notable was the frequency of hematogenous metastases, 

observed in 40% of patients, compared to 2% in patients with typical adenosarcoma.

In a subsequent study of 31 patients with uterine adenosarcoma, published by the 

Gynecologic Oncology Group in 1992, extrauterine involvement and myometrial invasion 

were associated with higher rates of recurrence, while sarcomatous overgrowth alone was 

not a statistically significant poor prognostic factor [9]. However, two additional studies 

confirm Clement’s observation of a distinctly aggressive behavior associated with 

sarcomatous overgrowth. Verschraegen reported the outcome of 41 women diagnosed with 

adenosarcoma at the MD Anderson Cancer Center between 1982 and 1986 [10]. Of the 41 
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cases, 29% were extrauterine in origin. Thirty-eight percent of patients developed recurrent 

disease, of whom only one patient was alive without disease, and three were alive with 

recurrent disease at the time of the analysis. The major predictor of poor prognosis was 

found to be sarcomatous overgrowth. In 2001, Krivak reported the outcome of eleven 

patients with uterine adenosarcoma with sarcomatous overgrowth. The median survival for 

this group was only 13 months, comparable to the median survival of patients with uterine 

carcinosarcoma [2].

A large review by Stern of endometriosis-associated neoplasms revealed that adenosarcoma 

was the second most common malignancy (after clear cell carcinoma) to arise in the setting 

of extra-ovarian endometriosis [11]. In this review of 1000 patients with pathologically 

documented endometriosis, 3 cases of adenosarcoma were found to be associated with extra-

ovarian endometriosis. In addition, in a study of 17 cases of gastrointestinal endometriosis 

by Yantiss, 4 cases of adenosarcoma were seen [12]. Of these four cases of adenosarcoma 

reported by Yantiss, follow-up was available for only 2 patients; both were alive and 

disease-free at 2 years and 3 years. Two prior reports of adenosarcoma arising in hepatic 

endometrioma were also noted [13, 14]. Follow-up was available for one of the two patients; 

she remained disease-free at 2 years. Several reports of vaginal adenosarcoma associated 

with endometriosis have also been reported, most recently reviewed by Toyoshima [15].

Prior studies of extragenital adenosarcoma have not evaluated the prognostic impact of 

associated endometriosis. We performed an Ovid Medline search, using the MeSH search 

term “adenosarcoma,” limited to the English language literature, human subjects, and female 

gender. To limit the scope to extragenital cases, we excluded those cases originating in the 

uterus, cervix, adnexa, and vagina. In addition to the 3 aforementioned adenosarcoma cases 

associated with gastrointestinal/hepatic endometriosis, we identified 18 cases of extragenital 

adenosarcoma for which treatment and follow-up information was reported [4-6, 16, 17]. 

We identified five previous cases associated with endometriosis. The sites of origin were the 

cul-de-sac in 2 patients, bladder in 1 patient, inguinal ligament in 1 patient, and multifocal 

(pelvic/peri-splenic) in 1 patient. In 2 of these 5 patients, sarcomatous overgrowth was 

described. In the first case, reported by Dincer, a patient with a long history of recurrent 

endometriomas developed multiple pelvic masses and a large peri-splenic mass [17]. The 

pelvic masses contained multiple foci of endometriosis and low-grade sarcoma, while the 

perisplenic mass contained a high-grade pure sarcoma accounting for 50% of its mass. This 

patient died of disease at 13 months. In the subsequent case, reported by Murugasu, the 

areas of sarcomatous overgrowth occupied only 15% of the tumor stroma, and would not be 

classified as sarcomatous overgrowth by the classical criteria proposed by Clement [4, 8]. 

This patient, along with 3 additional patients with endometriosis-associated adenosarcoma, 

remained disease-free and alive at the time of their report, with duration of follow-up of 1 

year (2 patients), 2 years, and 3 years. Thus, four of five of these patients with 

endometriosis-associated extragenital adenosarcoma survived and were disease-free. In 

contrast, of the thirteen reported extragenital adenosarcoma patients without concurrent 

endometriosis, six patients died with disease (at 10 weeks, 11 weeks, 9 months, 10 months, 

12 months, and 10 years), two patients died of other causes (at 2 months, and status post 

recurrence at 9 years), three patients are alive with disease (at 18, 22, and 45 months), and 

only two patients were disease-free at the time of their report (at 1 year, and 5 years).
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These observations suggest that associated endometriosis may confer a better prognosis in 

patients with extragenital adenosarcoma. Including the 3 patients with gastrointestinal/

hepatic endometriosis, along with the 5 case reports described above, the recurrence-free 

survival appears to be 88% (7 of 8) in patients with endometriosisassociated disease 

compared with approximately 17% (2 of 12 evaluable patients) in non-endometriosis 

associated extragenital sarcoma patients. However, we cannot exclude the possibility that 

the case reports found in the literature may be subject to reporting bias and therefore may 

not be representative of all cases of extragenital adenosarcoma and associated 

endometriosis. In addition, due to the large span of time during which these cases were 

identified, there are significant differences in the management of these patients, which may 

have influenced their clinical outcome.

To our knowledge, this is only the third reported case of extragenital adenosarcoma with 

sarcomatous overgrowth and concurrent endometriosis. The extragenital site of origin and 

extensive sarcomatous overgrowth portended an ominous prognosis for this patient. In 

addition, in our patient there was disease progression during adjuvant chemotherapy with 

ifosfamide and cisplatin. This may indicate resistance of the tumor to standard 

chemotherapeutic agents used in the treatment of mixed müllerian tumors including uterine 

carcinosarcomas. Other potentially active regimens include gemcitabine with docetaxel 

combination treatment, which is active in leiomyosarcomas, but appears to be significantly 

less active in other sarcomas [18, 19]. Therapeutic agents that inhibit growth factor signaling 

pathways, mammalian target of rapamycin, and angiogenesis pathways are also under 

evaluation for the potential treatment of sarcomas.

In the present case, we observed a complete clinical response to liposomal doxorubicin 

chemotherapy. This agent is tolerated well, with a convenient dosing schedule. Based on the 

excellent response and minimal toxicity observed in this case, we believe that liposomal 

doxorubicin may be considered for first-line chemotherapy in patients with residual or 

recurrent extragenital adenosarcoma. Although we did not specifically evaluate the use of 

this agent in an adjuvant setting, it is reasonable to consider adjuvant therapy in all patients 

with extragenital adenosarcoma with sarcomatous overgrowth, due to the high risk of 

recurrence and death, and by extrapolation, liposomal doxorubicin may be useful in this 

setting as well. Although additional clinical reports are lacking to confirm these 

recommendations, a previous case report noted a “marked response” to liposomal 

doxorubicin in the setting of recurrent uterine adenosarcoma [20]. Although extragenital 

adenosarcoma is associated with worse prognosis compared with uterine adenosarcoma, the 

shared histopathological features suggest that similar agents may be efficacious for 

adenosarcoma arising from different sites.

From our review of the literature, we also conclude that concurrent endometriosis may 

represent a favorable prognostic factor in patients with extragenital adenosarcoma. 

Endometriosis proliferates in an estrogen-dependent manner, and tumors arising from 

endometriotic lesions may retain hormone dependency. Indeed, immunohistochemical 

analysis demonstrates that many adenosarcomas express estrogen and progesterone 

receptors, although adenosarcomas with sarcomatous overgrowth are less likely to express 

hormone receptors [21, 22]. We hypothesize that endometriosis-associated adenosarcomas 
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may be more likely to have a hormone-dependent phenotype that confers a better prognosis 

compared with non-endometriosis associated adenosarcoma. Molecular analysis of 

adenosarcomas and their associated endometriotic lesions may provide further insight into 

the pathogenesis of this uncommon disease.
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Figure 1. 
A: Benign endometriosis

B: Endometriotic glands are cuffed by malignant stroma, a characteristic finding of 

adenosarcoma

C: Higher power view of the malignant stroma, demonstrating nuclear pleomorphism, 

atypia, and hyperchromasia. In addition, the mitoses are in excess of 2 per 10 high power 

fields.

D: In the areas of sarcomatous overgrowth, the malignant cells contain enlarged, 

hyperchromatic nuclei with marked nuclear pleomorphism and numerous atypical mitotic 

figures
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Figure 2. 
A: Estrogen receptor expression is seen in the endometriosis component

B: The glandular component demonstrates strong progesterone receptor expression

C: Tumor cells are diffusely immunopositive for desmin

D: Focal immunopositivity is seen for CD 10
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Figure 3. 
The ileal mesenteric mass consists of a high-grade pure sarcoma with increased cytological 

atypia compared with the previously resected tumor. Background necrosis is also present.
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