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Abstract
Background: Ovarian malignant mesenchymal mixed tumor (MMMT) is a malignant tumor composed of
highly malignant epithelium and mesenchymal components. These tumors have a very high degree of
malignancy and poor prognosis. Ovarian MMMTs metastasize mostly to the abdomen and distant
organs. This report describes a patient with a rare colon enteral metastasis of ovarian MMMT who has
survived for more than 14 years.

Case Report: A 54-year-old Chinese woman was diagnosed with ovarian MMMT in 2007 and underwent
radical ovarian surgery, followed by ten cycles of adjuvant chemotherapy with paclitaxel and carboplatin.
In 2014, the patient's serum CA125 had increased to 104.92 U/mL, and 18F-�uorodeoxyglucose (FDG)
positron emission tomography/computed tomography (PET/CT) showed an abnormal increase in local
nodular FDG in the ascending colon. A pathological biopsy obtained during colonoscopy suggested an
adenocarcinoma, for which she underwent radical colon resection. Postoperative pathologic examination
con�rmed that the lesion was an enteral metastasis of ovarian MMMT in the ascending colon. The
patient underwent eight cycles of adjuvant chemotherapy, consisting of docetaxel and carboplatin. Her
physical, psychological and social functions were completely restored. The patient has survived for more
than 14 years since the original surgery and over 7 years since the diagnosis of metastasis, and her
prognosis is good.

Conclusions: Findings in this patient suggest that intestinal metastases of ovarian MMMT not only
involve extracteral implantation, but can gradually in�ltrate into the blood and spread to other organs.
Primary or secondary tumors can be excluded based on each patient's tumor-related history.

Background
Malignant mesenchymal mixed ovarian tumors (MMMTs), also called ovarian carcinosarcomas and
Mullerian tumors, are bipolar tumors composed of malignant epithelial cells and mesenchymal
components. MMMTs are highly malignant, but also rare, accounting for only about 1%–4% of ovarian
cancers [1]. Most patients are diagnosed with late stage tumors, with many experiencing tumor
recurrence during the �rst year. Median overall survival (OS) has been reported to range from 8 to 26
months. The 5-year disease-speci�c survival (DSS) rate was reported to be 28.2%, but only 18.2% in
patients with stage IIIC MMMT [1, 2]. The pathogenesis of this disease is unknown, but three theories
have been suggested. The collision theory suggests that the epithelium and sarcoma of MMMT evolve
independently and collide with each other; the portfolio theory suggests that both types of cells derive
from a common stem cell precursor; and the transformation theory suggests that the sarcoma and stem
cells of the tumor evolve separately [3]. At present, radical surgery is the main treatment for ovarian
MMMT, followed by postoperative adjuvant chemotherapy to reduce the risk of tumor recurrence and
metastasis [4]. Ovarian MMMTs metastasize mostly to the abdomen and distant organs [3, 5, 6].
Although extracteral metastases of ovarian MMMT have been reported [7], colonic enteral metastases
have not. The patient described in this report was diagnosed with stage IIIC ovarian MMMT, for which she
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underwent radical resection followed by chemotherapy. Seven years later, she developed a rare enteral
metastasis in the colon. To our knowledge, this is the �rst report of a patient with a colonic enteral
metastasis of ovarian MMMT.

Case Presentation
In August 2021, a 54-year-old Chinese woman presented to the Department of Oncology with dull
abdominal pain and increased serum CA125 expression for more than 11 months. She was diagnosed
with recurrence after resection of ovarian MMMT followed by adjuvant chemotherapy and found to have
an enteral metastasis in the ascending colon.

The patient had a 23-year history of chronic viral hepatitis B, for which she was treated with oral entecavir
dispersive tablets. She had no family history of other cancers. Uterine �broids were diagnosed in 2001,
for which she underwent regular B-mode ultrasound follow-up. A B ultrasound examination in July 2007
found uterine �broids in the mixed spaces of the left and right adnexal areas, measuring 6.4×4.2×5.8 cm
and 6.4×6.1×6.3 cm, respectively. Her serum CA125 concentration was 224.7 U/mL, much higher than the
normal value, whereas her serum CEA (0.60 U/mL) and CA199 (18.0 U/mL) concentrations were within
their normal ranges (Figure 1). An ovarian tumor was suspected, for which she underwent radical surgery
under general anesthesia on August 3, 2007. Surgery included laparoscopic hysterectomy, bilateral
adnexectomy, pelvic lymph node dissection, resection of the greater omentum and abdominal main
lymph nodes, appendectomy, and tumor reduction. Intraoperative examination showed that her uterus
was about 40+ days pregnant, hard and immobile, with a large number of cauli�ower-like brittle nodules
about 0.5–2 cm in size on the surface, cauli�ower-like brittle and decayed masses about 6 cm in size on
both ovaries, a large number of similar nodules about 0.5–2 cm in size on both fallopian tubes, and
similar nodules 0.1–5 cm in size on the anterior wall of the rectum and sigmoid colon. The anterior aortic
lymph nodes were enlarged, measuring about 4×3×2 cm, and the lymph nodes between the aorta and
superior vena cava were about 5×4×3 cm in size. Postoperative pathological examination of the resected
sample showed MMMT of the left ovary, with the tumor area containing high-grade serous carcinoma
and sarcoma of mesenchymal origin (Figure 2a). Adenocarcinoma components were found to have
widely metastasized to the serosa and mesangium of the right ovary, the right fallopian tube, the serosal
and inferior musculature of the uterus (3 mm) and intestinal walls, and bilateral margins of the pelvic
incision. Tumor thrombi were detected in the above vessels, along with metastases to the para-aortic
lymph nodes 2/2. About 55% of tumor cells in the carcinoma area and about 40% in the sarcoma area
were Ki-67 positive. Both the sarcoma and carcinoma areas were positive for CA125, wild-type P53, and
estrogen receptor (ER), whereas both areas were negative for Myo-dl, CD10, and desmin (Figure 2b). The
carcinoma area was positive and the sarcoma area focally positive for CK and CK7, whereas only the
sarcoma area was positive for vimentin (Figure 2b). The patient was treated with ten cycles of adjuvant
chemotherapy, consisting of paclitaxel (200 mg) and carboplatin (450 mg), and was regularly followed-
up in the outpatient department.
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A follow-up examination in June 2014 showed that this patient's serum CA125 concentration had
increased to 104.92 U/mL, whereas her serum CEA and CA199 concentrations were 1.11 U/mL and 8.91
U/mL, respectively (Figure 1). 18F-�uorodeoxyglycose (FDG) positron emission/computed tomography
(PET/CT) showed an abnormal increase in nodular metabolism of FDG in the ascending colon, with a
maximum standard uptake value (SUV) of about 6.7 and an average SUV of about 4.7, and CT showed
an isodense shadow in the same plane. After delayed imaging, the metabolism increased diffusely, with a
maximum SUV of about 6.3 and an average SUV of about 5.3 (Figure 3). Colonoscopy showed a bulging
lesion about 8 cm in size in the anal gyrus, with a range of 2.5×2.0 cm, indicating nodular hyperplasia
and an uplift at the edge of the embankment. Pathologic examination of a biopsy sample suggested
adenocarcinoma. Enhanced CT of the entire abdomen in July 2014 showed irregular nodular thickening
and enhancement of the local intestinal wall of the ascending colon, to about 1.5 cm. In addition, the
outer edge was slightly rough, consistent with colon cancer, suggesting that some lesions may have
reached the serous surface. On July 22, 2014, the patient underwent surgery, including radical right
hemicolectomy and transverse ileo-colonic anastomosis, together with intraoperative intraperitoneal
chemotherapy, consisting of 4.0 mg raltetrexed in 200 mL warm saline. Intraoperative examination
showed that the tumor was located at the beginning of the ascending colon, in the ascending mesocolon
margin, was about 3.0×2.5 cm in size, and was uplifted, involving 1/4 of the circumference of the
intestinal lumen, without obstructing the intestinal lumen. Gross tumor was found to have in�ltrated
outward from the intestinal lumen, permeating the entire layer of the intestinal wall and mesangial fat,
with the tumor center in the intestinal lumen being crater shaped.

Postoperatively, the patient was pathologically diagnosed with a metastatic adenocarcinoma of the
ascending colon and right colon, with submucosal full-layer examination showing ovarian cancer
involvement, but no involvement of the muscle and serosal layers (Figure 4a). These �ndings, along with
the medical history of the patient and the immunohistochemical phenotype of the tumor, were consistent
with metastasis of an ovarian cancer. Immunohistochemistry showed that the tumor was positive for
Pax-8, ER, CA125, and WT-1, weakly positive for P53, and negative for CDX-2, villin, and vimentin, with
about 55% of the tumor cells being positive for Ki-67 (Figure 4b). Following surgery, the patient was
treated with eight cycles of chemotherapy, consisting of docetaxel (100 mg) and carboplatin (450 mg).
The patient recovered after surgery and was regularly followed-up in the outpatient department.

In September 2020, the patient's serum CA125 concentration was 35.43 U/mL, higher than the normal
value, whereas her serum concentrations of CEA (1.58 U/mL) and CA199 (11.42 U/mL) were within
normal ranges (Figure 1). Because imaging modalities showed no signi�cant �ndings, the patient
continued to be followed up in the outpatient department.

In October 2021, the patient's serum CA125 concentration was 41.82 U/mL, whereas her CEA and CA199
concentrations were 2.57 U/mL and 11.92 U/mL, respectively (Figure 1). Ovarian MMMT is highly
malignant, with strong invasive and metastatic activities. Because of the rarity of these tumors and their
association with poor patient prognosis, the risks of recurrence and metastasis were very high. The
present patient was therefore closely followed-up over the long term. Surprisingly, she has survived for
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more than 14 years, and her physical, psychological and social functions have completely returned to
normal. She continues to be monitored closely.

Discussion
MMMTs occur mostly in postmenopausal women, although the etiology and pathogenesis of these
tumors remain unclear. The epithelial components of MMMT are mostly serous, endometrioid or
undifferentiated adenocarcinoma, whereas the sarcoma components are composed of homologous or
heterologous ovarian intrinsic tissue [3]. Factors thought to affect the prognosis of women with MMMT
include sarcomatoid components >25%, p53 mutation, Ki-67 overexpression, VEGFR expression level,
postoperative residual disease, age <65 years, disease stage and tumor grade [1].
Immunohistochemically, tumor cells in patients with ovarian MMMT are negative for ER/PR, and
diffusely but strongly positive for P16, p53 mutation and skilled mismatch protein repair genes [8]. The
patient described in the present study was aged 47 years at the time of initial diagnosis and was not yet
menopausal. Immunohistochemical results in 2007 showed that the tumor was positive for wild-type P53
and that 55% and 40% of tumor cells in the carcinoma and sarcoma areas, respectively, were positive for
Ki-67. Although both factors have been reported to negatively affect patient prognosis, the present patient
has survived for 14 years to date. Age, adjuvant chemotherapy and completion of chemotherapy as
planned may affect patient prognosis and survival [9]. When this patient was originally diagnosed in
2007, genetic testing was not yet widely available in China. Most studies of MMMT to date have been
small case series and case reports, preventing a determination of factors associated with patient survival
and prognosis. In addition, as yet unidenti�ed gene mutations and molecular pathways may affect the
prognosis of patients with MMMT, indicating the need for additional studies.

Effective and reliable monitoring indicators are particularly important to assess disease changes in
patients with ovarian MMMT. Serum CA125 is a common biomarker for ovarian cancer and has been
shown effective in predicting patient response to treatment and subsequent relapse [10, 11]. Guidelines of
the Gynecological Cancer Intergroup (GCIG) have recommended measuring serum CA125 concentration
in determining response to treatment for recurrent disease [11]. At diagnosis, most patients with ovarian
MMMT have abnormally elevated serum CA125 concentrations, suggesting that measuring CA125 can
provide useful information for disease evaluation in patients without obvious positive imaging �ndings.
Moreover, serum CA125 concentrations >75 U/mL before surgery may affect patient prognosis [12–14].
Serum CA125 expression in the present patient was abnormally elevated, at >75 U/mL, before both
operations, whereas her serum CEA and CA199 concentrations were always within their normal ranges,
indicating that CA125 may be an important biomarker in patients with ovarian MMMT. In addition, serum
CA125, CEA and CA199 concentrations can differentiate metastases from primary colon cancer. The
inclusion of serum markers in future clinical trials may help predict the prognosis of women with ovarian
MMMT. However, the degree of elevation of CA125 in patients with ovarian MMMT has been reported to
be modest, with additional studies in larger numbers of patients required to determine whether serum
CA125 is an important marker for the diagnosis and prognosis of ovarian MMMT.
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MMMT is highly invasive and easily spreads to the abdomen, with metastatic disease reported related to
tumor grade and invasion of the muscle vasculature [6]. At the time of diagnosis, most patients with
MMMT have extensive distant metastases, accompanied by ascites formation, with the disease
progressing rapidly and being di�cult to control [3, 15]. In most patients, cancer cells colonize the
intestinal walls and in�ltrate the intestinal mucosa layer by layer from the outside to the inside. A patient
with invasive breast cancer was found to have an ovarian MMMT as the second primary tumor; this
tumor subsequently metastasized to the serous part of the right large intestine and was con�rmed to be
parenterally implanted [7]. In contrast, the present patient was found to have an enteral metastasis in the
ascending colon 7 years after radical surgery and adjuvant chemotherapy for primary MMMT, indicating
the need to distinguish among pathways of tumor metastasis. This patient's medical history,
immunohistochemical results, and the results of intestinal submucosal full-layer examinations suggested
ovarian cancer involvement, without involvement of the muscle and serosal layers. The ovarian high-
grade serous carcinoma components of the primary tumor may have spread to the intestine via blood
transport, with the carcinoma cells subsequently colonizing the intestinal mucosa in a layer by layer
fashion from inside to outside. At that time, the International Federation of Gynecology and Obstetrics
(FIGO) stage of the tumor, which was stage IIIC at initial diagnosis, had progressed to stage IV. Patients
having MMMT sarcomas with allogeneic components were reported to have a poorer prognosis than
patients with homologous components, although the type of sarcoma has not been considered a factor
affecting prognosis. When compared with non-malignant epithelial components, however, serous
epithelial components have been found to affect prognosis [16]. In July 2014, when both enhanced CT
and colonoscopy results in this patient suggested colon cancer, only CA125 was abnormally elevated,
whereas CEA and CA199 levels were within their normal ranges. However, immunohistochemical analysis
of postoperative pathological sections indicated that the intestinal metastasis in this patient was derived
from ovarian epithelial adenocarcinoma components. These �ndings con�rmed that the intestinal tumor
was not a primary colorectal cancer but a secondary metastasis derived from the ovarian tumor.
Moreover, its metastatic component was consistent with �ndings indicating that the adenocarcinoma
component was mainly responsible for MMMT metastasis [17]. Because ovarian MMMTs are highly
heterogeneous, tumor markers and imaging �ndings can only provide a reference for diagnosis.
Immunohistochemistry may be effective in identifying ovarian MMMT subtypes and exclude the
identi�cation of other diseases.

No consensus has yet been reached on the optimal treatment strategy for MMMT metastases, with high-
level evidence lacking for existing treatment and prevention methods [18]. Patients with metastatic
disease require full cytoreduction to improve survival. Tumor reduction and platinum-containing
chemotherapy play important roles in prolonging survival [3,15]. Total cytodepletion plus hyperthermic
peritoneal perfusion may be effective in patients with recurrent or metastatic MMMT [18]. The present
patient underwent tumor reduction and adjuvant chemotherapy for the intracolonic metastasis, which
may have improved her prognosis and survival. Because this metastatic lesion in the ascending enteral
colon derived from an ovarian adenocarcinoma diagnosed in 2014, and because there was no standard
treatment plan for ovarian MMMT, the patient was administered eight cycles of adjuvant chemotherapy
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based on the standard treatment plan for ovarian epithelial tumors recommended by National
Comprehensive Cancer Network (NCCN) guidelines. A study of 36 patients with MMMT showed that they
were prone to extensive distant metastasis and relapse, with a median survival of 2 years, with only one
patient surviving for 11 years [15]. That study, however, did not describe the diagnosis and treatment
process in detail. However, the treatment of the present patient was consistent with �ndings showing that
platinum-based chemotherapy can prolong patient survival. Many ovarian MMMTs are positive for p53
mutations. Although the frequencies of PI3KCA and KRAS mutations are low, they are higher than in
patients with endometrial cancer [19]. Moreover, combinations of carboplatin and anthracyclines have
been shown more effective than combinations of carboplatin and taxanes [19]. Because ovarian MMMTs
are rare, and their composition is complex, large-scale epidemiological studies are lacking.
Immunohistochemical and genetic analyses of pathological specimens may help determine the etiology
and pathogenesis of ovarian MMMT. The therapeutic regimen administered to this patient was highly
effective, suggesting that the treatment of metastatic ovarian MMMT should be based on its carcinoma
or sarcoma component. Future studies should analyze the pathology, immunohistochemistry and
genetics of these rare tumors, providing a better understanding of the molecular basis of and risk factors
for ovarian MMMT. Patients should be followed-up regularly to detect changes as soon as possible and
to provide timely treatment.

Conclusions
Ovarian MMMTs are highly heterogeneous, with this patient presenting with a rare enteral metastasis.
When a tumor occurs in the intestinal lumen, patient history should be taken to exclude primary or
secondary disease. The survival of the current patient has exceeded 14 years, suggesting the bene�ts of
correct treatment and close follow-up, as well as the completion of planned chemotherapy. Additional
studies are needed to determine the etiology and pathogenesis of ovarian MMMT, the choice of treatment
and the factors in�uencing patient prognosis.
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Figures

Figure 1

Serum concentrations of CA125, CEA and CA199 in the present patient. Reference concentrations of
CA125, CEA, and CA199 are 0–35 U/mL, 0–5.2 ng/mL, and 0–39 U/mL, respectively.
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Figure 2

Histological and immunohistochemical �ndings on the tumor in the left ovary.

a H&E staining, showing a malignant mesenchymal mixed tumor of the left ovary, in which the carcinoma
area was high-grade serous carcinoma and the sarcoma was mesenchymal. b Immunohistochemistry,
showing that about 55% of cells in the carcinoma area and about 40% in the sarcoma area were Ki-67
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positive; that both the sarcoma and carcinoma areas were positive for CA125, wild type P53, and
estrogen receptor; that the carcinoma area was positive and the sarcoma area focally positive for CK and
CK7; and that the sarcoma area was positive for vimentin.

Figure 3

Local nodular FDG PET/CT �ndings, showing increased FDG metabolism in the ascending colon.
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Figure 4

Histological and immunochemical �ndings in the enteral tumor of the ascending colon.

a H&E staining, showing an intestinal metastasis of an ovarian adenocarcinoma in the ascending colon.
b Immunohistochemistry, showing that about 55% of cells were positive for Ki-67; and that the tumor was
positive for Pax-8, ER, CA125, and WT-1 and weakly positive for P53.


