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Mass-like extragonadal endometriosis associated malignant transformation in the pelvis: A rare case report
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Abstract
BACKGROUND
Endometriosis affects approximately 10% of reproductive-age women, however, endometriosis associated malignant transformation is rare and is often report as a rare case.

CASE SUMMARY
Herein, we report of a 49-year-old female patient who suffered from severe left lower abdominal pain and imaging examination revealed an irregular mass in the left iliac fossa. Histopathological examination revealed main undifferentiated adenocarcinoma with a few typical endometrial epithelial and stromal tissues in the adjacent area. Combined with the immunohistochemical staining and the negative intra- or postoperative results from exploratory laparotomy, gastroscopy, enteroscopy and positron emission tomography, the tumor was considered to be derived from endometriosis. The patient underwent hysterectomy, bilateral salpingectomy, bilateral ovariectomy, and multipoint biopsy of the pelvic peritoneum. Subsequent radiotherapy and chemotherapy were performed. The patient recovered well post-operation and there was no evidence of recurrence after 10 mo of follow-up via computed tomography and magnetic resonance imaging.

CONCLUSION
This case highlights a rare presentation of mass-like extragonadal endometriosis associated malignant transformation in the pelvis. Endometriosis associated malignant transformation is rare and difficult to diagnose in clinical settings, with diagnoses depending on pathological results and the exclusion of metastasis from other organs. Fortunately, patients are often diagnosed at younger ages, as well as at early stages; thus they generally have relatively favorable prognoses.
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Core Tip: Endometriosis associated malignant transformation is rare and difficult to diagnose in clinical settings. In this study, we report of a rare case of a female patient with a 5 cm irregular mass in the left iliac fossa and without any endometriotic lesions in the pelvic cavity. Histopathological examination revealed main undifferentiated adenocarcinoma with a few typical endometrial epithelial and stromal tissues in the adjacent area. The patient underwent hysterectomy, bilateral salpingectomy and bilateral ovariectomy followed by subsequent radiotherapy and chemotherapy. She recovered well post-operation with no evidence of recurrence after 10 mo. A review of the literature concerning endometriosis associated malignant transformation is also presented.

INTRODUCTION
Endometriosis is a common disease in reproductive women with an incidence rate of approximately 10% and can cause pelvic pain and infertility[1]. At present, endometriosis is considered to be a kind of inflammatory estrogen-dependent disease, but the specific mechanism is still unclear[2]. Endometriotic lesions most often occur in the pelvic peritoneum and visceral organs and endometriosis is generally divided into three subtypes: superficial peritoneal endometriosis, ovarian endometriosis, and deep infiltrating endometriosis. In addition, it may infiltrate other organs, such as the bladder[3], lung[4], brain[5] and so on. Endometriosis is considered to be a benign disease, but it can also recapitulate some features of malignant neoplasms such as local invasion and resistance to apoptosis. Endometriosis associated malignant transformation was first reported by Sampson in 1925, and it occurs in 0.7%-2.5% of women with endometriosis[6]. Until now, types of endometriosis associated cancers mainly include clear cell and endometrioid ovarian carcinoma, which can occur inside or outside of the ovary[7]. Herein, we report of a case of adenocarcinoma arising from an endometriotic pelvic extragonadal mass, and we also review the relevant literature. This report has been written in accordance with the care checklist guidelines for case reports.

CASE PRESENTATION
Chief complaints
A 49-year-old woman was referred to the clinic for severe left lower abdominal pain with left back pain occurring in the last two months.

History of present illness
The patient presented with a history of gradually enlarged, painless multiple uterine leiomyoma for 10 years, and the left lower abdominal pain was progressively aggravated without menstrual changes, menorrhagia or dysmenorrhea, despite the administration of antalgic and anti-inflammatory drugs. 

History of past illness
The patient had not received any hormonal treatments and had undergone extracorporeal shock wave lithotripsy for right renal calculus at the age of 39 years.

Personal and family history
The patient was gravida 1, para 1, with a history of vaginal delivery. Her mother and two sisters had no history of gynecological diseases, and her other family history was noncontributory. 

Physical examination
Physical examination revealed a large uterus with a size similar to that at 4 mo of gestation as well as slight tenderness in the left adnexal area and positive percussion pain in the left lumbar region. Other physical assessments were negative. 

Laboratory examinations
Laboratory analysis showed a blood hemoglobin concentration of 89.0 g/L, a slightly raised cancer antigen serum cancer antigen 153 (CA153) (36.9 U/mL; reference range: < 31.3 U/mL). Urinalysis revealed microhematuria with urinary occult blood of 3+, urinary protein 2+, red blood cell count of 1849.8 μL and white blood cell count of 1590.4 μL. Human papillomavirus (HPV)-testing of cervical cells with polymerase chain reaction showed positivity for HPV type 52, and a thinprep cytology test revealed a high-grade squamous intraepithelial lesion, which was subsequently confirmed via colposcopy. Other laboratory parameters, including tumor markers [carcinoembryonic antigen (CEA), alpha-fetoprotein (AFP), squamous cell carcinoma antigen (SCC), neuron-specific enolase (NSE), CA199, CA125, CA242 and CA724], were within normal limits. 

Imaging examinations
Transvaginal ultrasonography detected an enlarged uterus at 4 mo of pregnancy and a 5-cm, irregular pelvic mass in the left adnexal area, which was suspected to be a tumor. The transverse computed tomography (CT) showed a heterogeneous pelvic-abdominal uterus with a 5 cm × 4 cm × 3 cm mass in the left adnexal area that was unevenly enhanced after contrast medium injection. The exam also showed a markedly dilated left ureter and renal pelvis, right ureteral calculus and bilateral renal hydronephrosis (Figure 1A). Magnetic resonance imaging (MRI) also revealed an irregularly enlarged uterus with a slightly hypodense mass (Figure 1B) measured at approximately 53 mm × 39 mm in the left pelvic cavity with peripheral strengthening and central necrosis after enhancement, as well as multiple cervical cysts and a low volume of effusion observed in the pelvic cavity. No inguinal, pelvic or para-aortic lymphadenopathies, peritoneal implants or hepatic metastases were detected. 

FURTHER DIAGNOSTIC WORK-UP
Laparoscopy identified an enlarged uterus with an irregular surface, a smooth right ovary with a cyst of 40 mm × 50 mm and a slightly enlarged left ovary. The tumor mass (50 mm × 30 mm) was observed in the left iliac fossa near the sigmoid colon in a hard texture; additionally, the tumor was irregular and fixed in a position tightly adhered to the left iliac fossa, the left ureteral serosa, the sigmoid mesangium, the posterior wall of the uterus and the umbrella of the left fallopian tube. The pelvic mass in the left iliac fossa was dissected away from peripheral adhesive tissue with no major complications (Figure 1C). The biopsy mass was sent for frozen-section analysis during the operation, and the results revealed adenocarcinoma, when considering the source of the gastrointestinal tract. Subsequently, after proper counseling and written informed consent were obtained during the operation, the surgical procedure was promptly changed to hysterectomy, bilateral salpingectomy, bilateral ovariectomy and multipoint biopsy of the pelvic peritoneum. Additionally, no abnormalities were found via gastroscopy or colonoscopy during surgery. After surgery, the results of the final histopathological examination confirmed the diagnosis of an adenocarcinoma nodule (Figure 2A and C), low differentiation in most regions with bleeding and necrosis (Figure 2B), with a small amount of classic endometrial tissue in the adjacent area (Figure 2D) and several fields, which were similar to clear cell carcinoma (Figure 2E) and endometrioid adenocarcinoma (Figure 2F). No continuum between benign endometrial glands and endometrioid adenocarcinoma was found on one slide. Positron emission tomography (PET) also showed no evidence of malignancy throughout the entire body after surgery.

FINAL DIAGNOSIS
Considering these findings, we diagnosed the patient with adenocarcinoma of the pelvic mass arising from endometriosis.

TREATMENT
The patient was administered whole pelvis irradiation and 3 cycles of adjuvant chemotherapy (albumin-bound paclitaxel plus cisplatin). 

OUTCOME AND FOLLOW-UP
Laboratory tests revealed no increase in the serum levels of tumor markers (CEA, AFP, SCC, NSE, CA19-9, CA125, CA153, CA242 and CA724) at 3, 6 and 10 mo after surgery. There was also no evidence of recurrence after 10 mo of follow-up by CT and MRI.

DISCUSSION
It has been reported that perimenopausal women are at a high risk of endometriosis-associated malignant transformation. In a prospective and retrospective study, postmenopausal women were independent predictive factors of ovarian endometrioma patients with the development of ovarian cancer[8]. A recent review reported by Giannella et al[9] showed that previous cases of endometriosis, definitive gynecological surgery before menopause and estrogen-only hormonal replacement therapy (HRT) for a relatively long period of time are recurrent clinical conditions in the malignant transformation of postmenopausal endometriosis. However, in this case, the patient was 49-years-old, still had a regular menstrual cycle and had not previously undergone gynecological surgery or HRT. Until now, the exact mechanism of endometriosis-associated malignant transformation remains unclear. Hormonal effects, the inflammatory microenvironment and somatic cancer driver mutations (such as KRAS) may contribute to the malignant transformation of endometriosis[7,10]. In 2015, Anglesio et al[11] reported that ARID1A and PIK3CA mutations consistently appeared in concurrent endometriotic lesions as well as in synchronous clear cell ovarian cancers, thus suggesting that malignant transformation arises from endometriosis and that a high mutational burden may play an important role in this process. However, it is still difficult to determine whether the malignant transformation arises from endometriosis in the clinical settings. Sampson first proposed the following three criteria for the diagnosis of a neoplastic transformation within endometriosis: (1) the presence of both cancerous and benign endometrial tissues in the tumor; (2) histological findings compatible with an endometrial origin; and (3) the discovery of no other primary tumor sites. In 1953, Scott added a fourth criterion: a morphological demonstration of a continuum between benign and malignant epithelia[12]. However, the detection of the last criterion can be difficult in clinical practice, as benign endometrial tissues in endometriosis have constantly been replaced by malignancy overgrowth, and the transition zone is only detected in 36%-42% of cases[13]. In the present case, the pelvic mass lesion was totally sliced to solely verify the main undifferentiated adenocarcinoma and a few typical endometrial epithelial and stromal tissues. No obvious transition zone was identified. Combined with the immunohistochemical staining and the negative intra- or postoperative results via laparoscopic exploration, gastroscopy, enteroscopy and PET, we now consider that the tumor was derived from endometriosis. 
It has been reported that nearly 75% of malignant transformation of endometriosis occurs in the ovary, although it may also involve an extragonadal origin, mostly in the rectovaginal septum, colon and vagina[13]. In this case, the tumor was tightly adhered to the uterine surface, abdominal wall, ureter, sigmoid colon, and fallopian tube, but it had not invaded these tissues. Mass-like endometriosis is rare and difficult to diagnose before surgery because of its unusual location and gross morphology similar to that of a malignant tumor[14]. The most frequent clinical signs of extraovarian endometriosis include abdominal pain (51%), pelvic mass (28%), vaginal bleeding (18%) and hematuria or gastrointestinal dysfunction and/or bleeding (2%). In this study, the patient presented with a pelvic mass and left lower abdominal pain. There is a rare variant of endometriosis known as polypoid endometriosis (PEM), which commonly affects peri- to postmenopausal women and is characterized by multiple polypoid endometrial masses mimicking malignant tumors in the ovary, cervix or Douglas pouch in the female pelvis[15]. PEM is defined as exophytic or polypoid, tumor-like masses that project from a serosal or mucosal surface or from the lining of an endometriotic cyst, with the diagnostic criterion of glandular patterns of simple and complex hyperplasia and cytologic atypia[16]. This condition is a benign endometriosis and there are only individual reports of its malignant transformation[17]. Thus, in this case, only a few typical endometrial tissues were found at the edge of the mass that could not be diagnosis with PEM, and it was the second one of mass-like extragonadal endometriosis associated malignant transformation as Wu et al[18] reported the case of endometrioid adenocarcinoma arising from mass-like endometriosis in the cul-desac in 2009.
Endometriosis-associated carcinoma patients are often diagnosed at a younger age as well as at an early stage; thus, they generally have a relatively favorable prognosis[19]. However, there are no established guidelines and treatments can vary from surgery, adjuvant chemotherapy and radiation therapy, to a combination approach depending on the histologic type and disease stage[20,21]. For endometriosis-associated ovarian carcinoma, the standard chemotherapy regimen involves carboplatin/paclitaxel or irinotecan/cisplatin for 6 cycles[22]. Adjuvant radiotherapy can improve survival and decrease mortality in patients with late-stage clear cell carcinoma. Moreover, endocrine therapy and adjuvant aromatase inhibitor treatments may also contribute to the control of the progression of the disease[23]. For endometriosis-associated extraovarian malignancies, the prognosis is dependent on tumor stage, with a 5-year survival rate of 82% to 100% for patients with tumors limited to the primary site and a rate of 0% to 12% for those patients with disseminated intraperitoneal disease[5]. Postoperative chemotherapy is usually platinum-based, with a poorer response than ovarian carcinoma[24,25]. Although neoadjuvant chemotherapy, endocrine therapy or adjuvant radiotherapy is selectively given to patients according to their immunohistochemical results and tumor stage, the exact efficacy is still under debate[26]. In this case, considering that the malignant transformation was limited to the primary site without diffusion, chemotherapy with albumin-bound paclitaxel plus cisplatin and radiotherapy was given after surgery. Serum CA-125 levels are often useful in diagnoses and in following the response to treatment of endometriosis-associated malignancy. However, there was no significant increase in serum cancer antigen levels in this case. Recently, studies have showm that advances in next-generation sequencing can provide a preferred tool for the diagnosis, management, treatment, monitoring and prediction of the outcomes of endometriosis-associated malignant transformation, especially to those patients who are susceptible to high-risk factors. In addition, targeted therapies and immunotherapy, such as bevacizumab and PD-1/PDL1, show better efficacy in patients with advanced and platinum-resistant recurrent endometriosis-associated malignancy[7,27].

CONCLUSION
In summary, endometriosis associated malignant transformation is rare and difficult to diagnose in the clinical setting. As mentioned above, the diagnosis depends on pathological results and the exclusion of metastasis from other organs, and there are no treatment guidelines that have been established thus far. We believe the present case is the second case reported as a mass-like extragonadal endometriosis associated malignant transformation in the pelvis.
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Figure Legends
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Figure 1 Computed tomography, magnetic resonance imaging and macroscopic appearance of the mass in the pelvic cavity (white arrow). A: Axial computed tomography image; B: Coronal T2-weighted image; and C: Photographs of the incised uterus and the pelvic mass.
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Figure 2 Microscopic findings of the hematoxylin-and-eosin-stained sections of the mass. A: Malignancy and endometrium in a visual field, 50 ×; B: Other features of the mass, 50 ×; C: Characteristics of adenocarcinoma in low differentiation, 100 ×; D: Typical endometrial epithelium and stroma, 100 ×; E: Characteristic of clear cell adenocarcinoma, 100 ×; and F: Appearance of endometrioid carcinoma, 100 ×. 
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