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Neuroendocrine carcinoma of the endometrium concomitant with Lynch syndrome: A case report
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Abstract
BACKGROUND
Large-cell neuroendocrine carcinoma (NEC) is an uncommon type of tumor that can occur in the endometrium. This aggressive cancer requires definitive management. Here, we describe the clinical characteristics and treatment of a postmenopausal woman with large cell NEC of the endometrium.

CASE SUMMARY
A 55-year-old Asian female presented with a 1-year history of postmenopausal vaginal bleeding. Transvaginal ultrasound revealed a thickened endometrium (30.2 mm) and a hypervascular tumor. Computed tomography revealed that the tumor had invaded more than half of the myometrium and spread to the pelvic lymph nodes. The tumor marker, carcinoembryonic antigen, was elevated (3.65 ng/mL). Endocervical biopsy revealed high-grade endometrial carcinoma. She underwent radical hysterectomy, bilateral salpingo-oophorectomy, omentectomy, and bilateral pelvic and para-aortic lymph node dissection. Pathological examination revealed mixed neuroendocrine and endometrioid adenocarcinoma, pT2N0M0, grade 3, and International Federation of Gynecology and Obstetrics stage 2. Immunohistochemistry showed moderate estrogen and progesterone receptor expressions (20% and 1%, respectively), focal CD56 expression (NEC marker), positive staining for vimentin, p53 (wild type), and ki67 (90%), and loss of expression of PMS2 (Lynch syndrome marker). The patient received five cycles of cisplatin and etoposide after surgery. No recurrence was noted after 5 mo.

CONCLUSION
We report the characteristics and successful management of a rare case of large-cell endometrial NEC concomitant with Lynch syndrome.
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Core Tip: Here, we report a case of large-cell neuroendocrine carcinoma (NEC) of the endometrium. We have updated information on NEC regarding its symptoms, signs, diagnosis, and treatment. Due to the rarity of endometrial NEC, we provide a strategy for diagnosing and treating this type of endometrial cancer.

INTRODUCTION
Large-cell neuroendocrine carcinoma (NEC) of the endometrium is a rare type of tumor. To date, approximately 150 cases of endometrial NECs have been reported[1]. Only 21 cases of large cell endometrial NECs have been previously published[2].
Endometrial NEC can present with symptoms such as vaginal bleeding, pelvic pain, and abdominal swelling[3]. It is more common in postmenopausal women but can also affect younger women. NEC of the endometrium can be difficult to diagnose and requires tumor biopsy[4]. Pathological examination revealed neuroendocrine and endometrioid adenocarcinoma components. Immunohistochemistry can be used to confirm the diagnosis, as tumor cells express neuroendocrine markers such as CD56, chromogranin A, and synaptophysin[3]. The tumor is typically high grade, with a high mitotic rate and Ki-67 proliferation index[3]. The prognosis of NEC of the endometrium is poor[5,6].
Lynch syndrome is characterized by germline mutation in four mismatch repair genes (MLH1, MSH2, MSH6, and PMS2)[7]. Family members of patients with Lynch syndrome ultimately develop colon or endometrial cancers. In patients with endometrial cancer, Lynch syndrome is found in 2.5% of all patients. The mean age at diagnosis of Lynch syndrome in patients with endometrial cancer is 48-62 years. The inheritance type of Lynch syndrome is inherited in an autosomal-dominant manner. A family history of colon or endometrial cancer should be considered in the differential diagnosis of Lynch syndrome[7].
Treatment options include surgery, radiation therapy, and chemotherapy; however, the optimal management of this type of cancer is not well established[8]. The prognosis is generally poor with a high risk of recurrence and metastasis[2].
Given the rarity of large-cell NEC in the endometrium in patients with Lynch syndrome, we present a case report of a woman with this condition and her clinical characteristics.

CASE PRESENTATION
Chief complaints
A 55-year-old female without any underlying diseases initially presented to our clinic due to postmenopausal bleeding for 1 year.

History of present illness
She was in her usual state of health until 1 year ago when she noted abnormal vaginal spotting. The patient used two to three pads per day. She visited a local clinic, and a nonsteroidal anti-inflammatory drug was prescribed. However, the symptoms did not improve. Subsequently, the patient visited another hospital. The tumors were found in the endometrium and endocervix. A biopsy of the endocervical tumor was performed, and the pathology revealed high-grade endometrial adenocarcinoma. The patient was then referred to our hospital for further management. She denied having abdominal pain, weight loss, dizziness, or exertion dyspnea.

History of past illness
She experienced menarche at the age of 13 years. She had experienced menopause 5 years previously. She had four children, all of whom were through vaginal delivery. No history of hypertension, diabetes, or thyroid disease. The patient had a history of appendectomy.

Personal and family history
Her father had a history of colon cancer, a cardiovascular accident, and hypertension. The patient’s sister also had a history of colon cancer.

Physical examination
Pelvic examination revealed bleeding from a papillary tumor in the cervix and vaginal discharge without malodor. No lifting pain or tenderness was noted in the bilateral adnexal region.
Her height and weight were 150 cm and 53 kg, respectively. Her blood pressure was 135/101 mmHg and pulse rate was 80 bpm. The Eastern Cooperative Oncology Group score was 1.

Laboratory examinations
Serum CA 125, CA19-9, and SCCA were obtained with levels 27.2 U/mL (normal value: 35 U/mL), 15.1 U/mL (normal value: 35 U/mL), and 0.9 ng/mL (normal value: 1.5 ng/mL), respectively. Carcinoembryonic antigen was elevated (3.65 ng/mL, normal: 1.5 ng/mL). Leukocytosis of 19060 with left shift (neutrophil segment 87.4%) was also noted. Normal hemoglobin (13.4 g/dL) and platelet levels (340000/uL) were noted.

Imaging examinations
Transvaginal ultrasonography revealed a retroverted enlarged uterus with a thickened endometrium (30.2 mm and a hypervascular tumor within the intrauterine cavity (Figure 1). The left ovary was 3.9 cm in size with an irregular border. A 5.2 cm right adnexal mass was also noted. Computed tomography revealed a tumor 6.1 cm in diameter that had invaded more than 1/2 of the uterine myometrium, stromal connective tissue of the cervix, serosa, adnexa, parametrium, and bowel (Figure 2). Regional metastases were observed in the right and left external iliac lymph nodes. Cystoscopy revealed no tumor invasion into the bladder mucosa. Colonoscopy revealed no tumor invasion.

FINAL DIAGNOSIS
Mixed large cell neuroendocrine carcinoma (80%), endometrioid adenocarcinoma (20%), pT2N0M0 grade 3, and International Federation of Gynecology and Obstetrics stage 2 adenocarcinoma were diagnosed.

TREATMENT
The patient underwent type 3 radical hysterectomy, bilateral salpingo-oophorectomy, omentectomy, and bilateral pelvic and para-aortic lymph node dissections. The gross specimen revealed a polypoid tumor lesion measuring 8.5 cm over the endometrium, extending into the cervix and invading the deep myometrium to one-half or more of the myometrial thickness.
Histopathology revealed mixed large-cell NEC (80%) and endometrioid adenocarcinoma (20%). The tumor had metastasized to the uterine cervix and invaded more than half the thickness of the myometrium. A leiomyoma measuring 5.5 cm in size was also observed. The bilateral fallopian tubes and ovaries were involved in the tumor. The histological grade was grade 3 for NEC and grade 2 for endometrioid adenocarcinoma. Lymphovascular invasion was also observed. The pelvic and para-aortic lymph nodes had not metastasized. Immunohistochemistry of the tumor was positive for unfolded estrogen receptor (moderate +, 20%), progesterone receptor (moderate +, 1%), CD56 (focal +), vimentin (focal +), p53 (+, wild type), ki67 (+, 90%), and malignant hyperthermia susceptibility 6 (MHS6, intact), and negative for p63, p16, chromogranin, and synaptophysin and PMS2 (loss of nuclear staining) (Figure 3).
Postoperatively, adjuvant chemotherapy with etoposide (50 mg/m2 on days 1 and 2) and cisplatin (40 mg/m2 on day 1) was administered for five cycles with a 3-wk interval. Mild hair loss, dizziness, and taste loss were observed after chemotherapy. Gastrointestinal discomfort was noted for 2 d after chemotherapy.

OUTCOME AND FOLLOW-UP
No recurrence was noted at 5 mo postoperatively. Tumor markers within normal limits were noted 3 mo postoperatively.

DISCUSSION
Neuroendocrine tumors are rare and originate from cells of the neuroendocrine lineage[9]. Large cell NEC is a subtype of high-grade NEC with aggressive behaviors. The thorax is the most common site for large-cell NEC. However, it can also occur in the gynecological tract. A previous review included 13 patients with large-cell NEC of the uterus; the median age was 71 years, and most had stage III/IV disease[9]. The most common symptoms of endometrial NEC are postmenopausal vaginal bleeding and lower abdominal pain[3,4,9].
Diagnosis depends on the pathological diagnosis. The morphology of large-cell NEC of the endometrium is large-cell carcinoma with neuroendocrine growth patterns, such as organoid nesting, trabeculae, or rosettes[9]. Immunohistochemistry has revealed NEC-expressing neuroendocrine biomarkers, such as synaptophysin, chromogranin, and CD56[4,10]. However, these immunohistochemical markers have been reported to have high sensitivity and low specificity[3]. Therefore, it may be challenging to diagnose large-cell NEC, where false-positive results may occur. High-grade NEC usually stains negatively for chromogranin, a sensitive marker for low-grade NEC[11]. In our case, the tumor only expressed CD56 but showed negative staining for synaptophysin and chromogranin.
The patient’s father and sister both had colon cancer. She also showed a loss of PMS2 expression. This indicated that she had Lynch syndrome. Lynch syndrome is characterized by germline mutation in four mismatch repair genes (MLH1, MSH2, MSH6, and PMS2)[7]. During DNA replication, mismatch repair genes repair incorrect nucleotide base pairs. If this condition is not repaired, the encoded proteins may form oncoproteins, causing oncogenesis[12]. Usually, Lynch syndrome can be diagnosed or screened by immunostaining the four mismatch repair (MMR) proteins of the tumor tissue or microsatellite instability (MSI) testing[13]. The prevalence of Lynch syndrome is 2.5% of all endometrial cancers. The mean age at diagnosis of Lynch syndrome in patients with endometrial cancer is 48-62 years. Examination of the endometrium and ovary included pelvic examination, transvaginal ultrasound, endometrial biopsy, and CA125 levels. Hysterectomy with bilateral salpingo-oophorectomy is recommended when childbearing is completed[7].
Previous studies have indicated that p53 mutations may be present in neuroendocrine carcinoma (NEC) of the endometrium[4,14,15]. p53 mutation in neuroendocrine carcinoma refers to a specific genetic alteration involving the p53 gene, which plays a critical role in regulating cell growth and preventing the formation of tumors. In normal circumstances, the p53 gene acts as a tumor suppressor gene, helping to prevent the development and progression of cancer. However, mutations in the p53 gene can disrupt its normal function, leading to the formation of tumors, including neuroendocrine carcinoma. In neuroendocrine carcinoma, p53 mutations can contribute to the uncontrolled growth and spread of neuroendocrine cells, leading to the development of aggressive and potentially metastatic tumors. In our case, the expression of wild-type p53 was observed.
Due to the rarity of this cancer, there are still no large series on direct management. The consensus favors treatment with staging surgery comprising hysterectomy, bilateral adnexectomy, and lymph node dissection, followed by adjuvant chemotherapy with etoposide and platinum-based agents[3].
No published case report has described neoadjuvant chemotherapy for large-cell NEC of the endometrium. If the performance status allows, it might be helpful to administer neoadjuvant chemotherapy; however, more studies are needed in this respect. However, a standard treatment regimen remains to be established.
No standard chemotherapy regimen has been reported, and most cases are from small-cell NEC of the lungs[16]. A previous study showed that of 10 patients with NEC who received chemotherapy, seven received etoposide and cisplatin, and three received irinotecan and cisplatin[2]. Another study included 25 patients with NEC of the endometrium; all patients underwent surgery, and 15 received adjuvant chemotherapy[3]. Most of these studies used platinum-based regimens. A study included 16 patients, of whom eight received chemotherapy[4]. Most of these studies used cisplatin and etoposide. Nevertheless, cisplatin and irinotecan have been suggested as the best regimen for treating high-grade pulmonary NEC in a phase III trial[17]. Topotecan, cyclophosphamide/doxorubicin/vincristine, and irinotecan/platinum are used for 2nd line therapy[15,16]. Radiotherapy also can be used as an adjuvant therapy[4,16]. A previous case report used a regimen of liposome paclitaxel (240 mg) and lobaplatin (50 mg) for four cycles with a 3-wk interval; the patient survived for 15 mo[5]. In our case, chemotherapy with cisplatin and etoposide was prescribed. The patient’s tumor marker levels have been within normal limits since chemotherapy.
The disease course has been found to be aggressive in early-stage endometrial NEC, with rapid recurrence. The prognostic factors for endometrial NEC include surgery, lymph node metastasis, and chemotherapy[18]. Among the 20 cases reported in the 2019 study, 0 cases of recurrence-free survival at 3 years were reported. Only one case reported no evidence of disease at 20 mo; up to 10 patients died, and 11 cases of death were reported[2]. Another study included 25 patients, 12 of whom died from the disease, with a mean survival of 12.3 mo[3]. Eleven patients were alive 5-134 mo after diagnosis (seven survived for > 5 years)[3]. The 5-year survival rate was 28%[3,18]. Another study included 16 patients with large-cell NEC of the endometrium; seven patients died, with a median survival of 10 mo[4]. Another nine patients were alive, with a median survival of 9 mo[4]. A previous study included 13 patients; six died (median survival: 7.5 mo), and seven were alive (median survival: 10.5 mo)[9]. A previous study recruited 12 patients with large-cell NEC of the endometrium; eight died (median survival: 5 mo), and four were alive (median survival: 12 mo)[5]. Overall, the prognosis and survival of patients with NEC of the endometrium is poor. In our case, the patient is currently undergoing chemotherapy at 5 mo post-diagnosis.

CONCLUSION
Here, we report a case of large-cell NEC of the endometrium concomitant with Lynch syndrome. Large-cell NEC of the endometrium is a rare and aggressive cancer for which definitive adjuvant chemotherapy guidelines are yet to be established. Vaginal bleeding and lower abdominal pain are the most common presenting symptoms. NEC was diagnosed by pathology and immunohistochemistry using CD56, synaptophysin, and chromogranin. Lynch syndrome was diagnosed using immunohistochemistry for MMR proteins or MSI gene analysis. From previous studies, most patients underwent staging surgery, followed by platinum-based adjuvant chemotherapy. Radiotherapy can also be used as an adjuvant therapy. Poor survival has been observed in most patients with endometrial NEC. We will follow up with this patient to monitor her prognosis.
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Figure Legends
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Figure 1 Ultrasound image of the uterus. A: The circular area indicates the endometrial area; B: Endometrial tumor thickness 3.02 cm; C: Uterine tumor 5.2 cm.
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Figure 2 Computed tomography of endometrial cancer. A: Sagittal view, B: Coronal view; C: Axial view. Hypointensity represented the tumor site.



[image: ]
Figure 3 Immunohistochemistry of endometrial neuroendocrine carcinoma. A: CD56; B: Vimentin; C: p53; D: Estrogen receptor; E: PMS2. Scale bar = 100 μm.
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