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We present herein a rare case of large vascular and cardiac metastases of low-grade endometrial stromal sarcoma (LG-ESS) in a female patient, which occurred after misdiagnosis of endometrial stromal nodule (ESN) as submucosal leiomyoma 7 years ago. Preoperative three-dimensional CT reconstruction was used to assess the extent of the lesion. The patient underwent radical resection: thrombectomy and total hysterectomy with bilateral salpingo-oophorectomy without establishing the cardiopulmonary bypass. Intraoperative transesophageal ultrasound (TEE) was used to monitor whether the intracardiac mass was removed completely. To date, this patient is alive without any evidence of recurrence 3 years after surgery. The differential diagnosis of ESN and LG-ESS is often difficult. A clear distinction can only be reliably made after histological analysis of the tumor’s entire interface with the neighboring myometrium. This case highlights that follow-ups of patients with ESN are important. Regular follow-up can detect metastasis and recurrence of misdiagnosed LG-ESS as early as possible. Distant metastasis of LG-ESS is rare, especially involving large vessels or the heart. The treatment should largely rely on multidisciplinary cooperation. Although the surgery is traumatic, the perioperative mortality rate is low, and patients can avoid death from congestive heart failure or sudden death.
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1 Introduction

In the differential diagnosis of lesions in the inferior vena cava and within the heart, when thrombosis is excluded, lesions caused by the invasion of malignant tumors should be considered. Common tumors that may transfer to the inferior vena cava and the heart include renal cancer, liver cancer, uterine leiomyomatosis, and nephroblastoma (1). We here present a low-grade endometrial stromal sarcoma (LG-ESS) case with intravenous and intracardiac metastasis. In the current World Health Organization (WHO) classification (published in 2014), endometrial stromal tumors were classified into three types according to cell morphology and mitosis: benign endometrial stromal nodules (ESN), endometrial stromal sarcoma (ESS), and undifferentiated uterine sarcoma (UUS) (2). ESS was further classified into high grade (HG-ESS) and low grade. ESS is a very rare tumor entity, representing only around 0.2% of all uterine malignancies, but it makes up approximately 10% of uterine sarcomas (3). Preoperative diagnosis of LG-ESS is difficult because it is often confused with uterine fibroids (4). ESS usually spreads through the lymph nodes and venous system, but it seldom spreads to large vessels or the heart region. Cardiac metastasis is extremely rare in ESS, and its treatment is very complex (5, 6). Patients with heart involvement are often recurrent cases who have received surgery for endometrial stromal sarcoma (6–10). We here present a “primary” LG-ESS case with intravenous and intracardiac metastasis. However, due to the patient’s history of submucosal myoma resection 7 years ago, the pathological diagnosis was revised to ESN after the reconsultation of the pathological section from the last operation. LG-ESS cannot be completely ruled out due to the lack of sufficient pathological specimens. There is a high possibility that this case is a relapse of LG-ESS.




2 Case presentation

A 38-year-old woman (gravida 3, para 2) was admitted to our hospital due to a pelvic mass noticed accidentally during a routine physical examination. The patient had no obvious symptoms, and the pelvic mass was found incidentally on physical examination. Further abdominal and pelvic ultrasound, as well as the cardiac echocardiography, showed inferior vena cava and right atrium lumps. Segmental curettage was performed to rule out endometrial lesions. A needle biopsy of the pelvic mass was performed, and the pathologic tissue showed smooth muscle-like morphology. Immunohistochemistry results showed positive expression of Ki-67 (2%+), Vim, S100, SMA, Desmin, and HHF35, and the biopsy sample had negative expression of CD117, ALK, and Dog-1. The past medical history included fallopian tube ligation 12 years ago and hysteroscopic submucosal myomectomy 7 years ago. When reassessing the pathological sections from the last operation 7 years ago, the diagnosis was revised to ESN; LG-ESS cannot be completely ruled out. She reported no family history of cancer. The patient’s temperature was 36.4°C, heart rate was 90 bpm, respiratory rate was 20 breaths per minute, blood pressure was 111/91 mmHg, and oxygen saturation in room air was 99%. The pelvic palpation revealed a 3-month pregnant-sized uterus without abnormalities in other reproductive organs. The blood and urine analyses were normal. Electrocardiogram, chest X-ray, and arterial blood gas were also normal. Prothrombin and partial thromboplastin times were normal, and D-dimers were increased at 1.72 μg/mL. The increase of D-dimer is considered a hypercoagulable state of the body caused by the tumor, as thrombotic disease has been ruled out in this patient. Blood testing showed hyperlipemia, with cholesterol at 6.28 mmol/L and triglycerides at 1.79 mmol/L. Blood examination also showed slightly elevated levels of trioxypurine (366 U/L) and cancer antigen (CA)125 (102.23 U/mL), and the CA19–9 level was normal. The cervical cytology was normal. The transvaginal ultrasonography revealed an enlarged uterus as large as 3 months of pregnancy. The superior and inferior vena cava CT angiography (CTA) showed an enlarged uterine as well as low-density image (with a range of 110 * 16 mm2) in the left internal iliac vein, the left common iliac vein, the inferior vena cava, the left renal vein adjacent to the heart, and the right atrium. The filling defect of the right atrium was about 30 * 14 mm2. The tumor extended along the veins, and the venous system shows low-density shadows (Figures 1A-E). The three-dimensional computed tomography reconstruction showed that the mass might have originated from the uterine and invaded the reproductive vein, subsequently extending along the inferior vena cava to the right atrium (Figures 1F, G). FDG-positron emission tomography/computer tomography (PET-CT) demonstrated a maximum standardized uptake value of 14.5 confined to the uterine masses in contrast to an uptake value of 8.5 in the intravascular and intracardiac metastatic masses. With full disclosure and informed consent, the patient underwent radical resection, including thrombectomy and total hysterectomy with bilateral salpingo-oophorectomy without establishing cardiopulmonary bypass. Intraoperative transesophageal echocardiography (TEE) showed that the atrial tumor was completely removed, and successively, the tumors in the vena cava and the left common iliac vein, internal iliac vein, and left renal vein were removed. Gross specimens showed an enlarged uterus with multiple fibroid-like nodules, partially fused in the subserosal layer, with unclear boundaries and vortex-like structures. The longest tumor segment (reaching the inferior vena cava and right atrium) was 14.5 cm (Figures 2A, B). Postoperative histological morphology showed a group of small and consistent round-oval cells. Unlike HG-ESS, the nuclear mitotic activity of tumor cells was 0–1/400 HPF. Moreover, little-medium eosinophilic cytoplasm and small spiral artery differentiation were recognized. Different from ESN, the tumor tissue showed an invasive growth pattern by inserting into the surrounding smooth muscle (Figures 3G-K). Immunohistochemistry results showed positive expression of ER and CD10 but negative for Desmin and SMA of tumor cells(Figures 3A-F). The primary uterine foci showed 10%+ cyclin D1 and 40%+ Ki-67 expression (Figures 3L, M), whereas the metastatic lesions (intracardiac and intravascular lesions) showed negative cyclin D1 and 4%+ Ki-67 expression (Figures 3N, O). Overall, histomorphology and immunohistochemistry analysis confirmed the LG-ESS diagnosis but not HG-ESS nor uterine fibroids. The therapeutic course of our patient is shown in Figures 4. The patient had an uneventful postoperative clinical course and was discharged 12 days after surgery. Treatment with the aromatase inhibitor letrozole (2.5 mg/day) was continued. Three months after the operation, the patient reported full recovery and was able to engage in normal work and activities. Moreover, an MRI examination showed no recognizable signs of recurrence 3 years after surgery.




Figure 1 | Imaging of the tumor. The superior and inferior vena cava CTA showed an enlarged uterine as well as low-density image in the venous system and the right atrium (A–E). The red arrow indicates the mass. The three-dimensional computed tomography reconstruction of the whole path of the mass originating from the uterine and invaded into the venous system and eventually to the right atrium (F, G). (F) Back view (G). Endovascular imaging of the tumor. Red represents the mass; blue represents the blood vessel.






Figure 2 | Imaging of the operation (A) and gross specimen (B).The black arrow indicates the ovarian blood vessel dilated by the tumor. (**intravascular metastatic lesion; *intracardiac metastatic lesion).






Figure 3 | Pathological findings of the primary uterine foci and intravascular metastatic lesion. (A–C) Immunohistochemical findings of the primary uterine foci a (H&E, orig., ×15). Tumor cells are positive for CD10 but negative for Desmin. Smooth muscle tissues are positive for Desmin. (B, CD10; C, Desmin; **smooth muscle component; *tumor cell component). (D–F) Immunohistochemical findings of the primary uterine foci b (H&E, orig. ×20). Tumor cells are positive for ER but negative for SMA. Smooth muscle tissues are positive for SMA. (E, SMA; F, ER; **smooth muscle component; *tumor cell component). (G, H) Pathological findings of the intracardiac metastatic lesion (H&E, orig. ×200). Tumor cells are positive for CD10 (H, CD10). (I) Intravascular metastatic tumor tissue (H&E, orig. ×15). The black arrow indicates that the tumor tissue partially infiltrated the vein. (J, K) Cell morphology (H&E, orig. ×400). Photomicrograph shows a small and uniform population of round to oval cells with little–moderate eosinophilic cytoplasm and nuclear mitotic activity 0–1/400 HPF. The black arrow indicates the spiral artery. [J, local amplification of primary lesion a (A); K, local amplification of primary lesion b (D)]. (L) Cyclin D1 (10%) staining in the primary uterine foci (H&E, orig. ×400). (M) Ki-67 (40%) staining in the primary uterine foci (H&E, orig. ×400). (N) Cyclin D1 (<1%) staining in metastatic lesions (H&E, orig. ×400). (O) Ki-67(4%) staining in metastatic lesions (H&E, orig. ×400).






Figure 4 | The therapeutic course of our patient.






3 Discussion

As a very rare malignant gynecological neoplasm, the annual incidence of ESS is 0.19 per 100,000 women (7). LG-ESS has an indolent history with a recurrence rate of 10%–20%, and it generally reoccurs many years after diagnosis and the initial surgery (5, 11). According to the literature, the most frequent metastasis sites of the LG-ESS are the vagina, pelvis, and peritoneal cavity, while cardiac metastases are very rare because ESS commonly spreads through the lymph nodes and venous system (5). To our knowledge, 18 LG-ESS patients with heart involvement have been reported to date (5–10, 12–23). The age of the 18 patients with heart involvement ranged from 24 to 71 years old (average age: 46 years), 66.7% had a history of surgery for LG-ESS, and only 33.3% were diagnosed for the first time. Our case differs from other cases of cardiac metastasis in that although this is the first time the patient has been diagnosed, the patient had a history of submucosal myomectomy 7 years ago, when reassessing the pathological sections from the last operation 7 years ago, ESN should be considered. Due to the limited amount of specimens, the diagnosis of LG-ESS cannot be ruled out. It is likely that the patient already had LG-ESS 7 years ago, and the tumor relapsed this time.

ESN is the least common type of endometrial stromal tumor (24), characterized and defined as benign and noninvasive. Hysterectomy is required to distinguish it from LG-ESS; therefore, hysterectomy is the preferred treatment for patients with ESN (25). Our patient was misdiagnosed as submucosal myoma 7 years ago, which was actually ESN. However, the prognosises of several patients with ESN were reviewed, and no obvious signs of recurrence were found (26). Since total hysterectomy was not performed in this patient, the lesion and surrounding muscle layer infiltration could not be determined, so ESN and LG-ESS could not be distinguished. Su et al. have reported cases of ESN with infiltration potential (27). It is possible that our patient was an LG-ESS patient 7 years ago or had ESN with infiltration potential; the metastases of the heart and large vessels were due to recurrence of LG-ESS or ESN with infiltration potential.

Preoperative diagnosis of LG-ESS is difficult; it can be easily confused with uterine fibroids or ESN because of its limited, specific clinical manifestations (5). Imagological procedures such as ultrasound, computed tomography, and magnetic resonance imaging are also not able to display any specific characteristics of LG-ESS (28). Some scholars point out that MRI or PET-CT is not useful in the differentiation of ESN from LG-ESS (29). It has been proposed recently that MRI showed a specific nodule-in-nodule appearance in LG-ESS and suggests that preoperative diagnostic imaging with MRI may be useful (30). However, the pathological diagnosis remains the gold standard.

There have been numerous reports of uterine fibroids spreading intravascularly. Although MRI is a useful tool for distinguishing between benign leiomyoma and sarcoma, degenerated benign leiomyomas may have findings similar to those of sarcomas. In our case, a needle biopsy of the pelvic mass was performed, and the pathologic tissue showed smooth muscle-like morphology. The diagnosis of intravascular leiomyomatosis cannot be ruled out. It is crucial to diagnose by surgical resection. Although the tumor cells in our case showed smooth muscle differentiation, the immunohistochemistry supported LG-ESS rather than leiomyoma.

There are two implications from this case: Firstly, pathologists should pay more attention to distinguishing the diagnosis of uterine fibroid from ESN. Secondly, for patients diagnosed with ESN, hysterectomy should be recommended. If the uterus is not removed, close follow-up should be conducted to avoid distant metastasis of the tumor.

The clinical symptoms of LG-ESS involving the heart and great vessels vary from asymptomatic to obvious dyspnea and right heart failure. CT and MRI examinations are powerful tools for early detection of cardiac and vascular involvement. However, there are also cases in which CT or MRI were unable to detect the free−floating intravascular tumor but were detected accidentally by TEE (12, 22), suggesting that for patients with possible major vascular metastasis, TEE should be stressed and applied as early as possible. Several case reports pointed out that TEE can also guide the doctor to determine whether the cardiac mass is removed completely during the surgery (6). In the present report, three-dimensional CT reconstruction imaging was used to simulate the tumor route and scope, which helped evaluate the range of the lesion, and also intraoperative TEE was used to guide the complete resection of intraoperative cardiac tumor.

The primary treatment for LG-ESS is surgery with total hysterectomy and bilateral salpingo-oophorectomy (31). It has been shown that LG-ESS is hormone-dependent. It is not clear whether the ovaries can be preserved in young, premenopausal women (32). There is no evidence that cytoreduction and lymphadenectomy are beneficial for long-term survival (33). Among the 19 patients with cardiac involvement (including our case), radical resection were performed in 15 cases, and the perioperative mortality rate was zero. All patients recovered uneventfully after the operation. Except for one case, all addressable patients showed no signs of recurrence by the end of the follow-up. The prognosis is good even if the operation is extremely invasive, such as open heart surgery under extracorporeal circulation. The key to treatment is a thorough surgical removal of the lesions, especially tumors in the heart. On the contrary, the prognosis of incomplete surgery is poor. One patient died after unsatisfactory tumor reduction surgery (subtotal resection of cardiac thrombus) (13), three patients did not receive surgery, one of whom died of heart failure 14 years later (16), and two of whom lived with tumors at the time of publication of the article (6 months follow-up) (5, 10). Although the long-term effect of surgery is still unclear, it is definite that surgery can prevent patients from developing severe complications, such as heart failure and pulmonary embolism, and even sudden death.

There are no valid data supporting the survival benefits of adjuvant chemotherapy in LG-ESS (31). Postoperative radiotherapy only improves locoregional control; therefore, medium- and long-term side effects of pelvic irradiation and their efficacy against recurrences need to be carefully weighed (34). The expression of steroid receptors and aromatases in LG-ESS suggests that adjuvant therapy with gestagens, GnRH analogs, or aromatase inhibitors should be effective (31).

In the existing reports, PET-CT is mostly used in the evaluation of the effect of postoperative chemotherapy and anti-angiogenic therapy for LG-ESS with multiple metastases (35, 36). In our case, an interesting finding is that immunohistochemistry findings of cyclin D1 and Ki-67 are different between the primary uterine foci and the metastatic lesions (the intracardiac and the intravascular component). The preoperative PET-CT SUVmax of the primary lesion was about 14.5, and that of the metastatic focus was about 8.5. The immunohistochemical results of CyclinD1 and Ki-67 were in accordance with the SUVmax of PET-CT. This result is consistent with the study of Fujiishi et al. (36). The two cell cycle proteins CyclinD1 and KI-67 of the same tumor showed different levels of expression in different lesions, and this may explain the different responses within different regions under chemotherapeutic agents targeting cell division. Some masses may shrink by nearly 80%, while others may have no significant change (17). Based on the above conclusions, we believe that PET-CT as well as the immunohistochemical results of CyclinD1 and Ki-67 can be informative to guide subsequent treatment such as chemotherapy and antiangiogenic therapy. However, more evidence needs to be further accumulated.

Still, this study has some limitations. We have limited information about the tumor cell features so far, especially the gene mutations that are relatively common in ESS such as JAZF1/SUZ12, JAZF1-PHF1, and EPC1-PHF1 fusions (37), micro-satellite stability characteristics, sensibility toward chemotherapeutic and target drugs, and capability of angiogenesis. Our further work will conduct in vitro experiments and explore more aspects of its features. Moreover, the follow-up period is not long enough, and the 5-year survival outcome is unknown.




4 Conclusion

Cardiac metastasis of LG-ESS is rare, and the treatment should focus on reducing the tumor load, especially by removing lesions that have spread to the heart and major vessels. This frequently calls for multidisciplinary cooperation. The resection of the lesion is of great importance to the prognosis of the patient. In particular, gynecologic oncologists and pathologists should carefully distinguish between “uterine leiomyoma”, “ESN”, and “LG-ESS” and pay attention to the follow-up of high-risk patients.





Data availability statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding author.





Ethics statement

The studies involving humans were approved by The Human Ethics Committee of The Second Xiangya Hospital of Central South University (No.2019(218)). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.





Author contributions

X-SC designed the article and wrote the manuscript. G-ST, HD, and X-SC performed the surgery. PZ conducted the histopathological and immunohistochemical analysis. X-LM conducted the imageological analysis. X-XL analyzed the patient data and followed up on patient information. G-ST was responsible for the revision of the manuscript for important intellectual content. All authors contributed to the article and approved the submitted version.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





References

1. Leitman, M, Rahanani, E, Wassermann, I, Rosenblatt, S, Peleg, E, Krakover, R, et al. Unusual right-sided cardiac masses. Echocardiography (2010) 27:1151–5. doi: 10.1111/j.1540-8175.2010.01264.x

2. Ali, RH, and Rouzbahman, M. Endometrial stromal tumors revisited: an update based on the 2014 WHO classification. J Clin Pathol (2015) 68:325–32. doi: 10.1136/jclinpath-2014-202829

3. Koss, LG, Spiro, RH, and Brunschwig, A. Endometrial stromal sarcoma. Surg Gynecol Obstet (1965) 121:531-7.

4. Amant, F, Moerman, P, Cadron, I, Neven, P, Berteloot, P, and Vergotea, I. The diagnostic problem of endometrial stromal sarcoma: report on six cases. Gynecol Oncol (2003) 90(1):37–43. doi: 10.1016/S0090-8258(03)00207-5

5. Tadic, M, Belyavskiy, E, Cuspidi, C, Pieske, B, and Haßfeld, S. Right heart masses in a patient with endometrial stromal sarcoma. J Clin Ultrasound (2020) 48(2):117–20. doi: 10.1002/jcu.22732

6. Nathan, D, Szeto, W, Gutsche, J, Min, H, and Kalapatapu, V. Metastaic endometrial sarcoma with inferior vena caval and cardiac involvement: a combined surgical approach. Vasc Endovascular Surg (2014) 48:267–70. doi: 10.1177/1538574413518118

7. Scher, D, Nghiem, W, Aziz, S, Rahbar, R, Banks, W, Venbrux, A, et al. Endometrial stromal sarcoma metastatic from the uterus to the inferior vena cava and right atrium. Heart Inst J (2015) 42:558–60. doi: 10.14503/THIJ-14-4235

8. Gabal, S, Ashour, Z, Hamada, G, Aziz, SA, Khairy, H, Badawy, H, et al. Low-grade endometrial stromal sarcoma with intravenous extension to the heart. Medscape J Med (2009) 11(1):23.

9. Kudaka, W, Inafuku, H, Iraha, Y, Nakamoto, T, Taira, Y, Taira, R, et al. Low-grade endometrial stromal sarcoma with intravenous and intracardiac extension: a multidisciplinary approach. Case Rep Obstet Gynecol (2016) 2016:3467849. doi: 10.1155/2016/3467849

10. Kuo, PL, Lee, TY, Wu, MT, and Wu, FZ. Endometrial stromal sarcoma with intravenous and cardiac extension. Heart Lung Circ (2015) 24:e220–1. doi: 10.1016/j.hlc.2015.07.010

11. Lee, CH, Mariño-Enriquez, A, Ou, W, Zhu, M, Ali, RH, Chiang, S, et al. The clinicopathologic features of YWHAE-FAM22 endometrial stromal sarcomas: a histologically high-grade and clinically aggressive tumor. Am J Surg Pathol (2012) 36:641–53. doi: 10.1097/PAS.0b013e31824a7b1a

12. Wood, CL, Sederberg, J 2nd, Russ, P, and Seres, T. Cystic appearance of low-grade endometrial stromal sarcoma in the right atrium: case report. Cardiovasc Ultrasound (2011) 9:23. doi: 10.1186/1476-7120-9-23

13. Whitlatch, SP, and Meyer, RL. Recurrent endometrial stromal sarcoma resembling intravenous leiomyomatosis. Gynecol Oncol (1987) 28(1):121–8. doi: 10.1016/S0090-8258(87)80017-3

14. Phillips, MR, Bower, TC, Orszulak, TA, and Hartmann, LC. Intracardiac extension of an intracaval sarcoma of endometrial origin. Ann Thorac Surg (1995) 59(3):742–4. doi: 10.1016/0003-4975(94)00580-X

15. Fernando Val-Bernal, J, and Hernández-Nieto, E. Symptomatic intracavitary (noninvasive) cardiac metastasis from low grade endometrial stromal sarcoma of the uterus. Pathol Res Pract (1999) 195(10):717–22. doi: 10.1016/S0344-0338(99)80067-3

16. Tabata, T, Takeshima, N, Hirai, Y, and Hasumi, K. Low-grade endometrial stromal sarcoma with cardiovascular involvement–a report of three cases. Gynecol Oncol (1999) 75(3):495–8. doi: 10.1006/gyno.1999.5598

17. Yokoyama, Y, Ono, Y, Sakamoto, T, Fukuda, I, and Mizunuma, H. Asymptomatic intracardiac metastasis from a low-grade endometrial stromal sarcoma with successful surgical resection. Gynecol Oncol (2004) 92(3):999–1001. doi: 10.1016/j.ygyno.2003.11.049

18. Renzulli, P, Weimann, R, Barras, JP, Carrel, TP, and Candinas, D. Low-grade endometrial stromal sarcoma with inferior vena cava tumor thrombus and intracardiac extension: radical resection may improve recurrence free survival. Surg Oncol (2009) 18(1):57–64. doi: 10.1016/j.suronc.2008.07.003

19. Kronzon, I, Goodkin, GM, Culliford, A, Scholes, JV, Boctor, F, Freedberg, RS, et al. Right atrial and right ventricular obstruction by recurrent stromomyoma. J Am Soc Echocardiogr (1994) 7(5):528–33. doi: 10.1016/S0894-7317(14)80010-2

20. Mikami, Y, Demopoulos, RI, Boctor, F, Febre, EF, Harris, M, Kronzen, I, et al. Low-grade endometrial stromal sarcoma with intracardiac extension. Evolution of extensive smooth muscle differentiation and usefulness of immunohistochemistry for its recognition and distinction from intravenous leiomyomatosis. Pathol Res Pract (1999) 195(7):501–8. doi: 10.1016/S0344-0338(99)80054-5

21. Alkady, H, Abouramadan, S, Nagy, M, Talaat, A, Hashem, T, and Khaleel, A. Removal of an endometrioid stromal sarcoma from the inferior vena cava and right atrium. Gen Thorac Cardiovasc Surg (2019) 67(3):324–7. doi: 10.1007/s11748-018-0902-5

22. Nogami, Y, Yamagami, W, Maki, J, Banno, K, Susumu, N, Tomita, K, et al. Intravenous low-grade endometrial stromal sarcoma with intracardiac extension: A CASE OF inaccurate tumor location on contrast-enhanced computed tomography. Mol Clin Oncol (2016) 4(2):179–82. doi: 10.3892/mco.2015.691

23. Coganow, M, Das, BM, Chen, E, and Crestanello, JA. Single-stage resection of a mixed endometrial stromal sarcoma and smooth muscle tumor with intracardiac and pulmonary extension. Ann Thorac Surg (2006) 82(4):1517–9. doi: 10.1016/j.athoracsur.2006.02.038

24. Fdili Alaoui, FZ, Chaara, H, Bouguern, H, Melhouf, MA, Fatemi, H, Belmlih, A, et al. Endometrial stromal nodule: report of a case. Case Rep Med (2011) 2011:260647. doi: 10.1155/2011/260647

25. Borg, CS, Humaidan, P, Noer, H, and Majeed, HG. Endometrial stromal nodule: Ararity and a pathological challenge. Case Rep Obstet Gynecol (2015) 2015:376817. doi: 10.1155/2015/376817

26. Tavassoli, FA, and Norris, HJ. Mesenchymal tumours of the uterus. VII. A clinicopathological study of 60 endometrial stromal nodules. Histopathology (1981) 5(1):1–10. doi: 10.1111/j.1365-2559.1981.tb01761.x

27. Su, T-F, Chao, T-K, Lee, H-S, Perng, C-L, and Nieh, S. Malignant potential of endometrial stromal tumor with limited infiltration: a case report. Int J Surg Pathol (2014) 22(6):559–63. doi: 10.1177/1066896913506934

28. Amant, F, Coosemans, A, Debiec-Rychter, M, Timmerman, D, and Vergote, I. Clinical management of uterine sarcomas. Lancet Oncol (2009) 10:1188–98. doi: 10.1016/S1470-2045(09)70226-8

29. Maruyama, S, Sato, Y, Satake, Y, Mise, H, and Kim, T. Diffusion-weighted MRI and FDG-PET in diagnosis of endometrial stromal nodule. Case Rep Obstet Gynecol (2015) 2015:540283. doi: 10.1155/2015/540283

30. Nakamura, M, Murakami, R, Abiko, K, Miyamoto, T, Kitawaki, Y, Yamaguchi, K, et al. Low-grade endometrial stromal sarcoma with a nodule-in-nodule appearance in preoperative magnetic resonance images. Case Rep Obstet Gynecol (2020) 2020:8973262. doi: 10.1155/2020/8973262

31. Thiel, FC, and Halmen, S. Low-grade endometrial stromal sarcoma - a review. Oncol Res Treat (2018) 41:687–92. doi: 10.1159/000494225

32. Einstein, MH, Barakat, RR, Chi, DS, Sonoda, Y, Alektiar, KM, Hensley, ML, et al. Management of uterine Malignancy found incidentally after supracervical hysterectomy or uterine morcellation for presumed benign disease. Int J Gynecol Cancer (2008) 18:1065–70. doi: 10.1111/j.1525-1438.2007.01126.x

33. Chan, JK, Kawar, NM, Shin, JY, Osann, K, Chen, LM, Powell, CB, et al. Endometrial stromal sarcoma: a population-based analysis. Br J Cancer (2008) 99:1210–5. doi: 10.1038/sj.bjc.6604527

34. Denschlag, D, Thiel, FC, Ackermann, S, Harter, P, Juhasz-Boess, I, Mallmann, P, et al. Sarcoma of the uterus. Guideline of the DGGG (S2k-level, AWMF registry no. 015/074, August 2015). Geburtshilfe Frauenheilkd (2015) 75:1028–42. doi: 10.1055/s-0035-1558120

35. Kalender, ME, Sevinc, A, Yilmaz, M, Ozsarac, C, and Camci, C. Detection of complete response to imatinib mesylate (Glivec/Gleevec) with 18F-FDG PET/CT for low-grade endometrial stromal sarcoma. Cancer Chemother Pharmacol (2009) 63(3):555–9. doi: 10.1007/s00280-008-0786-7

36. Fujiishi, K, Nagata, S, Kano, R, Kubo, C, Shirayanagi, M, Ozaki, M, et al. JAZF1-SUZ12 endometrial stromal sarcoma forming subserosal masses with extraordinary uptake of fluorodeoxyglucose on positron emission tomography: a case report. Diagn Pathol (2019) 14(1):110. doi: 10.1186/s13000-019-0897-y

37. Dickson, BC, Lum, A, Swanson, D, Bernardini, MQ, Colgan, TJ, Shaw, PA, et al. Novel EPC1 gene fusions in endometrial stromal sarcoma. Genes Chromosomes Cancer (2018) 57(11):598–603. doi: 10.1002/gcc.22649




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2023 Chai, Tao, Ding, Zhou, Mei and Li. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-13-1205783-g002.jpg





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Case Report: Low-grade endometrial stromal sarcoma with intravenous and intracardiac extension: a case after misdiagnosis of endometrial stromal nodule as submucosal fibroid

      

        		

          1 Introduction

        



        		

          2 Case presentation

        



        		

          3 Discussion

        



        		

          4 Conclusion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc-13-1205783-g004.jpg
Chief complaint

No obvious symptoms;

A pelvic mass noticed
accidentally during a routine
physical examination.

Imaging examination

CTA showed an enlarged uterine as well as
low density image (with a range of 110*16
mmz2) in the left internal iliac vein, the left
common iliac vein, the inferior vena cava,
the left renal vein adjacent to the heart,the
right atrium.

The filling defect of right atrium was about
3014 mm2,

Gross pathology

Gross specimens showed an enlarged uterus,
with multiple fibroids-like nodules, partially
fused in subserosal layer, with unclear
boundaries and vortex-like structures.

The longest tumor segment (reaching the
inferior vena cava and right atrium) was
14.5cm.

" 1 T " [ | "

History

Surgery

Fallopian tube ligation 12 years ago Radical resection, including

Hysteroscopic submucosal
myomectomy 7 years ago.

thrombectomy and total
hysterectomy with bilateral

salpingo-oophorectomy without
establishing the cardiopulmonary

bypass

Pathological examination

Small and consistent round-oval cells.

The nuclear mitotic activity was 0-1/50HPF.
Invasive growth pattern by inserting into

the surrounding smooth muscle.
Immunohistochemistry results showed
positive expression of ER, PR, and CD10.
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