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Abstract
BACKGROUND
[bookmark: OLE_LINK127]Epithelioid trophoblastic tumor (ETT) is a special type of gestational trophoblastic tumor. However, its pathogenesis has been incompletely elucidated. ETT rarely occurs in the ovaries and fallopian tubes, unlike placental site trophoblastic tumor, requiring a histopathological biopsy and immunohistochemistry for further diagnosis.

CASE SUMMARY
[bookmark: OLE_LINK129][bookmark: OLE_LINK128]A 29-year-old woman with irregular vaginal bleeding and elevated serum chorionic gonadotropin (β-hCG) levels presented similar symptoms to ectopic pregnancy. Transvaginal ultrasound revealed abnormal echoes of the left adnexa. Postoperatively, the pathology of the left ovary and fallopian tube was reported as ETT. The patient was followed up with regular hCG measurements and ultrasounds. The blood hCG values showed an upward trend 3 mo after the operation and then chemotherapy was prescribed. The current health status is normal.

CONCLUSION
For women of childbearing age with elevated serum β-hCG levels, practitioners should consider ETT and be alert to the poor prognosis of the disease. After surgery, the patient's condition should be closely observed to prevent recurrence and metastasis. Postoperative chemotherapy is only helpful for treating the disease to a certain extent.
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Core Tip: Epithelioid trophoblastic tumor (ETT) is a rare type of intermediate trophoblastic tumor. Clinical manifestations include irregular vaginal bleeding and changing serum chorionic gonadotropin levels. This case highlights the ultimate importance of histopathological biopsy and immunohistochemistry. Survival outcomes from this disease are high but the tumor can easily relapse and metastasize. Therefore, long-term follow-up is important for the future diagnosis and treatment of ETT.


INTRODUCTION
Epithelioid trophoblastic tumor (ETT) is a rare type of intermediate trophoblastic tumor found mainly in women of childbearing age. It rarely occurs in the ovary and fallopian tubes and differs from placental site trophoblastic tumor (PSTT). Clinical manifestations include irregular vaginal bleeding and serum chorionic gonadotropin (hCG) level changes which can easily be misdiagnosed as an ectopic pregnancy or choriocarcinoma. The diagnosis should be confirmed by histopathological biopsy and immunohistochemistry. We present herein a case study of an epithelioid trophoblastic tumor.

CASE PRESENTATION
Chief complaints
A woman of childbearing age was found to have vaginal bleeding for a week and serum hCG level change. 

History of present illness
On September 12, 2020, a 29-year-old woman was found to have 46 d of amenorrhea and vaginal bleeding for a week. Her last menstruation was on July 29, 2020. On September 11, 2020, an ultrasound scan outside the hospital revealed a heterogeneous echo of the uterine cavity.

History of past illness
The patient had a full-term vaginal delivery of one daughter in 2011. Due to a partial hydatidiform mole, a cesarean section was performed at 19 + 2 wk of pregnancy on August 4, 2015. Postoperative pathological results revealed placental villi, decidua and umbilical cord tissues, chorionic edema with central cistern formation, trophoblast cell proliferation and a compound vesicular mole (Figure 2). After the operation, a B-ultrasound showed an "abnormal echo in the uterine cavity with pelvic effusion." Blood β-hCG levels decreased slowly and were found to be 19.11 mIU/mL on November 18, 2015. Hysteroscopic hysterectomy plus laparoscopic exploration was performed in our hospital on November 19, 2015. During the operation, yellow nodules were found on the surface of the left ovary and in the space between the tissues of the uterine cavity. Nodules on the left ovary were obtained as clinical samples. Pathology of the uterine cavity revealed proliferative endometrium with bleeding and fibroid necrosis; some of them showed polypoid changes while the left ovary exhibited degenerative decidual nodules with a small amount of trophoblastic epithelial cells. After the operation, serum β-hCG levels gradually decreased and reached 5.71 mIU/mL on February 26, 2016. On January 26, 2019, a son was delivered by cesarean section in our hospital.

Personal and family history
The patient denied any family history of malignant tumors.

Physical examination
The patient had regular menstrual cycles; the last menstrual period was July 29, 2020. The patient had a positive urine pregnancy test 34 d after amenorrhea; bloody vaginal discharge occurred 7 d prior with the same menstrual flow and symptoms of backache, abdominal distension and discomfort, dizziness and fatigue. Gynecological examination was not performed to prevent mass rupture. Clinical considerations were first an ectopic pregnancy and second a trophoblastic tumor.

Laboratory examinations
On September 11, 2020, the serum hCG level was 8529.8 mIU/mL and on September 12, 2020, the serum hCG level was 12878 mIU/mL in our hospital. 

Imaging examinations
On September 11, 2020, an ultrasound scan of the patient outside the hospital revealed a heterogeneous echo of the uterine cavity. On September 12, 2020, a transvaginal ultrasound examination in our hospital showed a cystic echo in the left adnexal region: with luteal possibility, hypoechoic left adnexal area and a diameter of approximately 3 cm (Figure 1).

FINAL DIAGNOSIS
The final diagnosis of the presented case is ETT located in the ovaries and fallopian tubes.

TREATMENT
The patient underwent laparoscopic oophorectomy (left), salpingectomy and diagnostic curettage. After the operation, the patient was instructed to take mifepristone tablets for 7 d. The patient received chemotherapy at Peking Union Medical College Hospital because of the rising trend in blood hCG value.

OUTCOME AND FOLLOW-UP
After improving the relevant examination, there were no abnormalities on chest computed tomography (CT) scan. On September 9, 2015, the serum hCG levels were decreased to 3454.00 mIU/mL. The patient was instructed to take mifepristone tablets for 7 d after which the blood hCG value was 35.46 mIU/mL. On October 15, 2020, blood β-hCG levels were 4.02 mIU/mL; on October 24, 2020, they reached < 5 mIU/mL. A magnetic resonance imaging (MRI) scan of the pelvis on October 28, 2020, did not reveal any abnormality. On November 6, 2020, serum β-hCG levels were found to be 0.59 mIU/mL. As the prognostic outcomes of the disease are unclear, there was continuous monitoring of the blood β-hCG levels. On February 17, 2021, the blood hCG value was 25.78 mIU/mL. After three consecutive observations, the blood hCG value showed an upward trend. The patient received chemotherapy at Peking Union Medical College Hospital. The patient has currently returned to normal with no abnormal blood hCG values.

DISCUSSION
ETT originates from villous intermediate epithelial trophoblasts and is rarely found in ovaries and fallopian tubes[1,2].This case is a recurrent ETT with high preoperative β-hCG values. ETT is observed in women during the reproductive period, mostly secondary to full-term pregnancy, hydatidiform mole and ectopic pregnancy. Its clinical manifestations include irregular vaginal bleeding and changes in blood β-hCG levels which can easily be misdiagnosed as ectopic pregnancy or choriocarcinoma. The diagnosis requires histopathological biopsy and immunohistochemistry. The disease has a high survival rate and is prone to metastasis; hence, corresponding examinations must be improved.
Xing et al[3] first reported that ETT has a low probability of occurring in the ovary and fallopian tube, simultaneously. The composition of the fallopian tube tumor in our case study is the same as that on the ovary and it may be the metastasis of ovarian ETT, common in women of childbearing age after various pregnancies[4,5]. The patient was 29-years-old in 2015 and due to partial hydatidiform mole surgery, the blood β-hCG value decreased slowly for 3 mo and the uterine cavity presented an abnormal echo. The patient underwent hysteroscopy and laparoscopic surgery. During the operation, the left ovarian lesion was accidentally found and removed. The pathological results found that the left ovary had degenerated decidual nodules with a small number of epithelioid trophoblast cells, after which the blood hCG value decreased. There was a normal pregnancy in 2019 and the disease occurred 19 mo after. This time, the left ovary and fallopian tube presented ETT lesions. The fallopian tube was not ruled out as a metastatic lesion. The blood hCG did not fall to the normal line 4 d after the operation and mifepristone medication was prescribed. The recurrence and metastasis of this case are related to the pregnancy history of the patient. The time between the previous pregnancy and onset of the disease suggests that these tumor components may originate from metastasis during pregnancy, surgical implantation and the small amount of left ovary found in the history of partial hydatidiform mole. Epithelioid trophoblasts also increase the probability of ETT recurrence and metastasis[5-8]. ETT usually manifests as abnormal vaginal bleeding with serum β-hCG level < 2500 U/L; the serum β-hCG, in this case, was initially 12878 U/L, and transvaginal ultrasound indicated abnormal echoes in the appendages[7,8]. The above clinical manifestations, serum β-hCG and B-ultrasound results are similar to those of ectopic pregnancy[9,10]. Further, the pathogenesis of choriocarcinoma also presents with irregular vaginal bleeding, serum β-hCG level > 10000 U/L. In clinical work, ETT is thus easily misdiagnosed as ectopic pregnancy and choriocarcinoma[6,8,11].
The lesions of ETT mostly occur at the bottom of the uterus in the lower segment and cervix. The postoperative pathological results of this patient was located in the left ovary. The trophoblastic tumor was accompanied by hemorrhage and necrosis, cell atypia, mitotic figures were easy to observe and tumor components were found in the fallopian tube (Figure 3), which were all differentiated from the tumor cells of the trophoblast cells of the chorionic lobe[11]. However, it must be distinguished from chorionic carcinoma, which is a biphasic growth of syncytial trophoblasts and cytotrophoblasts. Concurrently, ETT is composed of unipolar chorionic intermediate trophoblasts and the trophoblast island is surrounded by a wide necrotic region and a glassy matrix[8,11,12]. Unlike the pathological manifestations of PSTT which have no flaky growth manifestations with scattered heteromorphic nuclear cells in the tumor cells, ETT grows nodulous with smaller cells and less nuclear polymorphism[3,12,13]. In immunohistochemistry, the Ki-67 proliferation index of ETT is 10%-25% while choriocarcinoma and squamous cell carcinoma are very high (> 50%). In this case, the Ki-67 proliferation index was low, approximately + 30%. Therefore, choriocarcinoma was not considered. Associated immune expressions also help to correctly diagnose ETT. For example, P63 positive is an ideal marker for distinguishing PSTT and partial hydatidiform mole; strong expression of cytokeratin 18 in ETT can rule out the possibility of squamous cell carcinoma; hCG, hPL and CD146 in ETT may be focally positive[4,14]. 
ETT treatment is generally surgical and less sensitive to chemotherapy especially in patients with limited lesions, where surgical removal is the best choice. There is currently no uniform chemotherapy regimen and the main drugs are antimetabolites such as methotrexate and 5-fluorouracil. If most of the trophoblasts are in the value-add cycle, the doubling time is short, and they can have some sensitivity to chemotherapy. Frijstein et al[12] reported that 75% of ETT patients received etoposide, methotrexate and actinomycin-D with etoposide and cisplatin chemotherapy showing the role of chemotherapy in ETT treatment[7]. hCG is a specific marker of trophoblastic tumors and any level changes reflect the growth of tumors and the effects of chemotherapy. The postoperative blood β-hCG levels of the patient increased and after chemotherapy treatment, there was no recurrence, indicating that postoperative chemotherapy may be helpful for some patients. During the late stage of the disease, surgical treatment combined with multiple-drug chemotherapy, targeted therapy and immunotherapy should be considered. Laparoscopic exploratory surgery was used for this patient to remove the lesion and attention should be paid to the prognosis after the operation. The high level of serum β-hCG before treatment is related to the poor prognosis of the disease. In this case, the level of serum β-hCG before treatment was high and the serum β-hCG level was normal after 2 mo of surgical resection. Transvaginal B-ultrasound, chest CT and pelvic MRI examination found no abnormalities[11,13]. However, the serum β-hCG value increased 5 mo after the operation. ETT tends to recur and metastasize; hence, close monitoring of serum β-hCG levels has a great role in diagnosing and treating the disease. Since the recurrence and metastatic behavior of ETT are difficult to predict, patients must be followed up regularly to be alert to the occurrence of ETT.
Because this disease is rare, clinicians and pathologists without experienced knowledge may have difficulty in diagnosing ETT. Correct interpretation of histopathological features is helpful to the diagnosis and treatment of the disease. The behavior and prognosis of ETT need to be further observed. Long-term follow-up provides important data for the correct diagnosis and treatment of ETT in the future.

CONCLUSION
ETT diagnosis is difficult while its occurrence is ignored in most cases due to its low prevalence. This is the first case report of a simultaneous discovery of ETT in the ovary and fallopian tubes. While the correct diagnosis of ETT helps inform the right treatment plan, ETT prognosis should be clinically monitored. Long-term follow-up provides important data for future diagnosis and treatment of ETT.
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Figure Legends
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Figure 1 Heterogeneous echo of the uterine cavity A: The left ovary is a cystic echo with circumferential blood flow; B: In the hypoechoic area adjacent to the left adnexa, blood flow signals can be found in the periphery and in it.
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Figure 2 Partial hydatidiform mole. A: Middle pregnancy, single live fetus; B: The anterior and inferior part of the fetal sac extends to the inner orifice of the cervix to see a heterogeneous echo area, showing a honeycomb shape, which is not clearly separated from the left placenta.
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Figure 3 The postoperative pathological results. A and B: Under the microscope, a small number of trophoblast epithelial cells were arranged in flakes, 2015; C: The tumor cells of epithelioid trophoblastic tumor are similar to chorionic intermediate trophoblast, 2020; D: Microscopy showing mononuclear intermediate trophoblastic cells, increased mitotic activity, and destructive invasion of the left ovary, 2020.
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