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Rupture of ovarian endometriotic cyst complicated with endometriosis: A case report
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Abstract
BACKGROUND
Endometriosis (EMs), an estrogen-dependent disease, refers to the appearance of mucosa-covered endometrial tissues (glandular and interstitial) growing in the uterine cavity outside the uterine myometrium. It is commonly seen in women aged 25 to 45, with an incidence of approximately 10%-15%.

CASE SUMMARY
A 35-year-old unmarried female who denied a history of sex with an intact hymen had multiple dysmenorrhea and pain in the left lower abdomen that recurred during menstruation. Ultrasound examination revealed a dark cystic area measuring 4.9 cm × 4.6 cm on the left side with poor light transmittance, which suggested a left endometriotic cyst. The patient was treated with pain medications (four capsules t.i.d., p.o.). After one month, computed tomography of the abdomen and pelvis revealed a low-density focus measuring approximately 38 mm in diameter, a blurred mesentery fat plane in the pelvic cavity, and pelvic effusion. Ultrasound showed a complex echo density measuring 5.2 cm × 3.0 cm × 4.2 cm in the left ovarian area and a fluid sonolucent area with a depth of 2.0 cm in the pelvic cavity. Left ovarian cystectomy, electrocautery for endometriotic lesions, myomectomy, and pelvic adhesion lysis were performed under laparoscopy. The postoperative diagnosis was left ovarian chocolate cyst rupture and EMs (stage III, ovarian type, peritoneal type).

CONCLUSION
Laparoscopic surgery can safely control the symptoms of EMs and effectively eradicate the disease.
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Core Tip: With the advancement of laparoscopic technology, minimally invasive laparoscopic surgery has successfully become the treatment option for ruptured chocolate cysts. We would like to share our experience of laparoscopic treatment of ruptured ovarian endometriotic cysts.

INTRODUCTION
Endometriosis (EMs) is a benign disease caused by the presence of endometrium outside the uterine cavity. It is commonly seen in women aged 25 to 45, with an incidence of 10%-15%, and frequent symptoms, including lower abdominal pain, infertility, and dysmenorrhea, adversely affect both health and quality of life[1,2]. There are three types of EMs: Ovarian EMs, peritoneal EMs, and deep invasive EMs, among which ovarian endometriotic cysts (commonly known as chocolate cysts) are a common type, accounting for approximately 80% of EMs, with an incidence of approximately 20%-45% in females with infertility[3,4]. Studies have revealed a relationship between EMs and heredity, immunity, inflammation, and so on[5]. The incidence of both chocolate cyst rupture and EMs are increasing; however, Ems is often misdiagnosed as diseases such as trans pelvic inflammatory disease, ectopic pregnancy, and appendicitis[6].
With the development of laparoscopic technology, laparoscopic surgery has become the primary method for treating chocolate cyst rupture given its accurate diagnosis, symptom alleviation and success in adhesion separation and lesion elimination. This article analyzed the effect of laparoscopic surgery on a patient with ruptured ovarian cysts with the following report.

CASE PRESENTATION
Chief complaints
The patient was a 35-year-old unmarried female who denied a sexual history and presented with an intact hymen. Menophania occurred at 14 years of age, with a menstrual cycle of 30 d and a 7-10 d duration for each cycle. Breast swelling occurred prior to each period with no significant changes in leukorrhea. Positive results for polymenorrhea and dysmenorrhea were obtained, but the symptoms worsened over the prior four months, mostly at the beginning of each period. The previous menstrual period was on May 4, 2020, and the last menstrual period was on June 11, 2020, with the dysmenorrhea slightly improved over that of the previous month.

History of present illness
Beginning in February 2020, the patient started to experience recurrent left lower abdominal pain 2 d prior to and during the first 3 d of the period, which was associated with persistent anal distension but no nausea or vomiting or radiating pain. She did not seek medical advice, as the pain was tolerable for her at the beginning. This lasted until May 9, 2020, when the patient presented to our clinic with recurrent perimenstrual left lower quadrant pain that worsened over a day.

Physical examination
At 1 pm on June 16, the patient started to experience intermittent upper abdominal pain without inducement, associated with anal distension and fever of 38.3°C. There was no constipation, diarrhea, cold sweat, dizziness, or syncope.

Laboratory examinations
Coronavirus disease 2019 was ruled out at the fever clinic.

Imaging examinations
Ultrasound examination revealed a dark cystic area measuring 4.9 cm × 4.6 cm on the left side with poor light transmittance, which suggested a left endometriotic cyst. Accordingly, the patient was given pain medications (four capsules t.i.d., p.o.). She returned to our clinic on June 10, 2020, and her period started the next day with significant relief of dysmenorrhea. The ultrasound results on June 15 again showed a cystic lesion, now measuring 5.66 cm × 6.58 cm × 5.79 cm, without an obvious fluid sonolucent area in the pelvic cavity. The patient refused the recommendation for surgical treatment. At 1 pm on June 16, she presented to our emergency clinic at approximately 11 pm, and abdominopelvic computed tomography (CT) confirmed a low-density focus measuring approximately 38 mm in diameter, a blurred mesentery fat plane in the pelvic cavity, and pelvic effusion. Ultrasound showed a complex echo density measuring 5.2 cm × 3.0 cm × 4.2 cm in the left ovarian area and a fluid sonolucent area with a depth of 2.0 cm in the pelvic cavity. 

FINAL DIAGNOSIS
Left ovarian chocolate cyst rupture; EMs (stage III, ovarian type, peritoneal type).

TREATMENT
With no pain relief and after diagnosis of left ruptured ovarian cyst, the patient was admitted to the hospital on June 17, and left ovarian cystectomy, electrocautery for the endometriotic lesions, myomectomy, and pelvic adhesion lysis were performed laparoscopically. 
The patient was placed in a supine position, and the lower abdomen was routinely disinfected after successful anesthesia induction. A 1.0 cm transverse incision was made at the umbilicus, where a 10 mm trocar was placed after placement of a Veress needle followed by pneumoperitoneum with CO2. Under the direct inspection of a laparoscope, two 5 mm trocars were placed at McBurney’s point and its reflection on the left side, and a 10 mm trocar was placed approximately 3 cm from the left side of the umbilicus. The laparoscopic view revealed a normal-sized uterus, while there was a 1 cm myoma-looking lesion at the front wall. The left ovarian cyst had enlarged to approximately 5 cm× 6 cm × 5 cm, had ruptured with some active bleeding, and was closely attached to the posterior portion of the broad ligament, the posterior wall of the uterus and the intestines. Douglas' pouch was partially obstructed, the right ovary was slightly swollen, and there were multiple follicular cysts and blue-purple nodules on its surface. Extensive adhesion of some of the intestines to the posterior portion of the right broad ligament as well as the isthmus of the uterus was observed. The posterior wall of the uterus was covered with flocculent secretions, blue-purple nodules, and flame-shaped lesions. The American Society for Reproductive Medicine score was 36, and there was approximately 200 mL of free chocolate-colored fluid in the pelvic cavity. The bilateral fallopian tubes were soft with free and mildly swollen fimbriated extremities.
The surgical steps were as follows: (1) Pelvic blood was irrigated and evacuated with negative suction; (2) Blunt and sharp dissection were combined during adhesion lysis to rebuild the normal anatomy; an incision was made along ruptured end of the left ovarian cyst to fully remove the cyst wall, and it was closed with interrupted 3-0 absorbable sutures. The uterine fibroma at the front wall was resected, followed by electrocautery to the endometriosis focus. After complete excision of the specimen, it was found to consist of grayish, swirl-like fibroid tissue surrounded by a smooth cyst wall. The specimen was sent for surgical pathology after review with the patient’s family; (3) Thorough irrigation, suction of the abdominopelvic cavity, and satisfactory hemostasis were performed, and 3 pieces of soluble hemostatic gauze and 2 pieces of gel foam were left at the surgical field; and (4) The trocars were removed after desufflation, and the incisions were closed.
The surgery was uneventful, and the patient remained stable during the whole procedure. The total blood loss was approximately 5 mL; the urine output was 300 mL and clear. The patient was sent back to the ward safely after surgery.
Zoladex was provided as supplemental medical therapy after surgery, with one dose every 28 d (one cycle) via subcutaneous injection in the abdomen for 6 cycles.

OUTCOME AND FOLLOW-UP
Blood-related indexes
A chemiluminescence immunoassay (DIX800 Chemiluminescence Immunoassay Analyzer from Beckman Coulter, United States) was used to determine serum anti-Müllerian hormone (AMH, reference range 2-6.8 ng/mL), follicle-stimulating hormone (FSH, 5-40 mIU/L), and carbohydrate antigen 125 (CA-125, < 35 U/mL) levels. The white blood cell count (3.5-9.5 × 109/L) and neutrophil count (40%-75%) of the patient were measured with a routine blood analyzer (Japan Bier Company, model Sysmex XN-3000). Hypersensitive c-reactive protein was determined by a double-antibody sandwich enzyme-linked immunosorbent assay (Johnson & Johnson, model VITROS 5.1FS), with a reference range of ≤ 5 mg/L. D-dimer was detected by an automatic blood coagulation analyzer (Japan Bier Company, model Sysmex CS-5100), with a reference range of ≤ 5 mg/L. The specific detection time and results are shown in Table 1.

Ultrasound 
June 15, 2020: The uterus was antepositioned, with normal size and shape, uniform echo in the myometrium, and a thickness of 0.97 cm. The right ovary presented with a normal size and shape and no abnormal echo. The left ovary was not clearly demonstrated, with a 5.66 cm × 6.58 cm × 5.79 cm cystic lesion with clear margins, poor transmittance, and layering. An area of hyper echogenicity measuring 1.3 cm × 0.5 cm was also observed. Color Doppler flow imaging (CDFI) did not exhibit obvious flow, and no evident free fluid was seen in the pelvis (Figure 1).

June 16, 2020: The uterus was retropositioned, with normal size, uniform echo in the myometrium, and a thickness of 0.64 cm. A cystic lesion measuring 2.1 cm × 0.9 cm × 1.9 cm was observed in the right ovary. A mixed echoic area measuring5.2 cm × 3.0 cm × 4.2 cm was identified on the left, with clear margins but an irregular shape. Dark fluid shadows were observed within, measuring approximately 4.2 cm × 3.0 cm × 3.8 cm, with poor transmittance. CDFI indicated blood flow in and around the mixed echoic area, and free fluid in the pelvis had a depth of approximately 2.0 cm, poor transmittance, and dense light spots. A 0.7-cm hyperechogenic spot was also observed in the gallbladder.

Whole abdominal CT
The uterus was considered in a normal state in terms of shape, size, and density. A low-density focus at the left ovarian area was observed, with a diameter of approximately 38 mm, clear margins, blurred mesentery fat plane, and spots with fluid density.

DISCUSSION
The mechanism behind the formation of chocolate cysts remains unclear but is currently thought to be secondary to the following process[7,8]. Pieces of endometrium travel back to the pelvic cavity with menses via the fallopian tubes and are seeded onto the ovarian surface; during each cycle and under the effect of estrogen, the pieces of endometrium seeded onto the ovary bleed and gradually form into a cyst when drainage is unsatisfactory. Before and during every menstrual period, the cyst grows and undergoes high amounts of tension, thus leading to its rupture. The thick contents of chocolate cysts are sufficiently irritating to cause extreme abdominal pain, which in all probability contributed to the recurrent perimenstrual left lower abdominal pain in our patient. When such cases are not treated in time, the contents of the cyst can spread throughout the abdominal cavity, resulting in more severe conditions, aka generalized peritonitis. Given the easy ruptures around periods giving rise to sudden pain, misdiagnoses of appendicitis are frequently made. Research has shown that approximately 1/3 of patients with chocolate cysts complain of lower abdominal pain (unilateral or bilateral)[9]. The recurrent perimenstrual pain in our patient that started in February 2020 and began clinically declining in May 2020 might have been associated with adhesions in the pelvis from the cyst.
The gold standard diagnostic tool for this condition is laparoscopy, which allows visualization of the chocolate fluid in the cyst under direct observation and resection of the cyst for final pathological diagnosis[10]. In our case, the postoperative diagnosis of EMs and ruptured chocolate cyst agreed with the pathology. Ultrasound allows only a rough evaluation of chocolate cysts, which may consequently result in the misdiagnosis of physiologic cysts that disappear when the period concludes as chocolate cysts. Moreover, small cysts likely shrink after taking birth control pills due to their inhibitory effects on the endometrium[11]. When our patient was found to have a 4.9 cm × 4.6 cm dark cystic area around the left ovary on ultrasound that suggested a potential left endometriotic cyst on May 9, 2020, she was treated with pain medication, which contributed to inhibiting endometrial growth and shrinking the cyst. However, a repeat ultrasound on June 15, 2020, revealed that the dark region had grown to a size measuring 5.66 cm × 6.58 cm× 5.79 cm; the patient refused the recommendation of surgical treatment and returned to the hospital with abdominal pain the next day. Abdominal CT suggested free fluid collection in the pelvis, and ultrasound was remarkable, revealing a 5.2 cm× 3.0 cm × 4.2 cm complex echo density around the left ovarian area as well as a 2.0-cm deep fluid pocket. The patient was admitted on the 17th day of June with a ruptured ovarian cyst, and surgical resection was completed with laparoscopy[12,13]. Once the disease is diagnosed, surgery should be performed promptly. The outflow of the contents of chocolate-like cysts after rupture results in secondary chemical peritonitis by irritation of the peritoneum, which may be fatal for the patient. Differentiation of rupture of ovarian ectopic cysts from other acute abdominal diseases, such as acute appendicitis, is imperative. The incidence of endometriosis comorbid with infertility is as high as 50%. The cyst content flows into the abdominal cavity after rupture, which may result in secondary adhesions and endometrial implantation without timely treatment, leading to further fertility damage. Therefore, timely and accurate diagnosis is paramount. If the cyst content outflow is insufficient to cause acute abdomen due to a small rupture, the patient might be asymptomatic. However, the inflammatory response could lead to the formation of adhesions in the surrounding region, and the cyst could undergo repetitive processes of shrinkage, regrowth, rupture, bleeding, and healing, imposing more complexity on the potential surgical treatment. Since ovarian endometrial cysts are often accompanied by symptoms such as abdominal pain and anal swelling during or near the menstrual period, a detailed medical history and gynecological examination before surgery present great potential in providing a more accurate diagnosis in the treatment of the acute abdomen, thereby alleviating the pain and economic burden of the patient.
Chocolate cysts not only manifest with severe abdominal pain but also worsen pelvic adhesions and potential new EMs, eventually triggering infertility. For patients of childbearing age, conservative surgery to preserve reproductive and endocrine function is the treatment of choice. Surgical treatment, its promising therapeutic effect notwithstanding, is undermined by a high recurrence rate, especially conservative surgery and semi radical surgery. It has been reported that the recurrence rate of endometriotic cysts subjected to surgery is higher than that for unruptured patients, which emphasizes the importance of thorough irrigation of the abdominal cavity during surgery to prevent iatrogenic secondary seeding by the extensive contamination of the contents of the cyst in the pelvic cavity. In our case, consolidate treatment with Zoladex for 6 mo after surgery was applied to prevent recurrence. Laparoscopic surgery has now become the first treatment of choice with more advantages than open surgery; it is minimally invasive and offers a high chance of maintaining sexual function while avoiding harm to other organs in the abdomen[14]. In this case, left ovarian cystectomy, electrocautery for the endometriotic lesions, myomectomy, and pelvic adhesion lysis were performed. Under laparoscopic view, the adhesions were thoroughly irrigated and lysed to achieve the maximal therapeutic effect and preserve as much normal tissue as possible. Postoperatively, Zoladex is used to act on the hypothalamic-pituitary axis, suppressing FSH release and glandular growth of the target lesion, promoting apoptosis, and alleviating invasiveness[15]. AMH normally ranges from 2-6.8 ng/mL, and FSH normally ranges from 5-40 mIU/L[16,17].The postoperative AMH level in our patient was 3.09 ng/mL, and the FSH level was 8.50 IU/L; as they were within the normal ranges, these levels indicated improvement after surgical therapy. Carbohydrate antigen, with its ability to trigger the immune response, is beneficial for monitoring disease and predicting prognosis in breast, lung, colon, and many other cancers.
The carbohydrate antigen level increases to a lesser degree in the presence of benign tumors and inflammatory disease than in malignant conditions. Studies have also demonstrated that CA-125 Levels are increased in the presence of benign ovarian tumors[18,19]. Koo et al[20] reported lower levels of CA-125 after treatment in chocolate cyst patients. D-dimer is a marker for fibrinolysis, and increased levels indicate hyperfibrinolysis, which causes a hypercoagulative state. In our patient, the postoperative levels of D-dimer and CA-125 decreased, which suggested that coagulation function can be improved in patients with chocolate cysts treated with laparoscopic surgery.

CONCLUSION
We reported a case of a ruptured chocolate cyst. Ultrasound, abdominopelvic CT, and serum D-dimer and CA-125 were useful diagnostic tools, and laparoscopic surgery was confirmed to be safe for symptom control and effective disease eradication.
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Figure Legends 
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Figure 1 Ultrasound on Jun 15, 2020.

Table 1 Blood-related indexes at different time points
	
	May 9, 2020
	June 10, 2020
	June 16, 2020
	June 17, 2020
	June 18, 2020
	June 22, 2020

	CA-125
	41.65 U/mL
	31.09 U/mL
	
	
	723.29 U/mL
	125 448.32 U/mL

	WBC
	
	
	13.88 × 109/L
	9.98 × 109/L
	
	 

	hs-CRP
	
	
	8.6 mg/L
	3380 μg/L
	
	

	NEU
	
	
	88.7%
	79.0%
	
	

	D-D
	
	
	
	3380 μg/L
	2220 μg/L
	

	[bookmark: OLE_LINK1]AMH
	
	
	
	
	3.09 ng/mL
	

	FSH
	
	
	
	
	
	8.50 IU/L


CA-125: Carbohydrate antigen 125; WBC: White blood cell; hs-CRP: Hypersensitive c-reactive protein; NEU: Neutrophil count; D-D: D-dimer; AMH: Anti-Müllerian hormone; FSH: Follicle-stimulating hormone.
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