OVARIAN CYSTS
Definition

· An ovarian cyst is a sac filled with liquid or semi-liquid material arising in an ovary.

Pathophysiology
· Each month, normally functioning ovaries develop small cysts called Graafian follicles. 

· At mid cycle, a single dominant follicle up to 2.8 cm in diameter releases a mature oocyte

· The ruptured follicle becomes the corpus luteum, which, at maturity, is a 1.5- to 2-cm structure with a cystic center. 

· In the absence of fertilization of the oocyte, it undergoes progressive fibrosis and shrinkage. 

· If fertilization occurs, the corpus luteum initially enlarges and then gradually decreases in size during pregnancy

· Ovarian cysts arising in the normal process of ovulation are called functional cysts and are always benign. 

· They may be follicular and luteal, sometimes called theca-lutein cysts. 

· These cysts can be stimulated by gonadotropins, including follicle-stimulating hormone (FSH) and human chorionic gonadotropin (hCG).

· Multiple functional cysts can occur as a result of excessive gonadotropin stimulation or sensitivity. 
· In gestational trophoblastic neoplasia (hydatidiform mole and choriocarcinoma) and rarely in multiple and diabetic pregnancy, hCG causes a condition called hyperreactio luteinalis. 
· In patients being treated for infertility, ovulation induction with gonadotropins (FSH and luteinizing hormone [LH]), and rarely clomiphene citrate, may lead to ovarian hyperstimulation syndrome, especially if accompanied by hCG administration

· Neoplastic cysts arise by inappropriate overgrowth of cells within the ovary and may be malignant or benign. 
· Malignant neoplasms may arise from all ovarian cell types and tissues. 

· By far, the most frequent are those arising from the surface epithelium (mesothelium), and most of these are partially cystic lesions. 

· The benign counterparts of these cancers are serous and mucinous cystadenomas. 

· Other malignant ovarian tumors may contain cystic areas, and these include granulosa cell tumors from sex cord stromal cells and germ cell tumors from primordial germ cells. 

· Teratomas are a form of germ cell tumor containing elements from all 3 embryonic germ layers, i.e. ectoderm, endoderm, and mesoderm

· Endometriomas are cysts filled with blood arising from the ectopic endometrium. 

· In polycystic ovary syndrome, the ovary often contains multiple cystic follicles 2-5 mm in diameter as viewed on sonograms.
Epidemiology

· Ovarian cysts are found on transvaginal sonograms in nearly all premenopausal women and in up to 14.8% of postmenopausal women. 
· Most of these cysts are functional in nature and benign. 
· Mature cystic teratomas or dermoids represent more than 10% of all ovarian neoplasms

· Functional ovarian cysts occur at any age (including in utero), but are much more common in reproductive-aged women. 
· They are rare after menopause. 
· Luteal cysts occur after ovulation in reproductive-aged women. 
· Most benign neoplastic cysts occur during the reproductive years, but the age range is wide and they may occur in persons of any age
Etiology
· Multiple functional cysts can occur as a result of excessive gonadotropin stimulation or sensitivity. 

· In gestational trophoblastic neoplasia (hydatidiform mole and choriocarcinoma) and rarely in multiple or diabetic pregnancy, hCG is the stimulating gonadotropin. The condition is called hyperreactio luteinalis. 

· Patients being treated for infertility by ovulation induction with gonadotropins or other agents, such as clomiphene citrate or letrozole, may develop cysts as part of ovarian hyperstimulation syndrome.

· Tamoxifen can cause benign functional ovarian cysts that usually resolve following discontinuation of treatment. 

· Risk factors for ovarian cystadenocarcinoma include strong family history, advancing age, white race, infertility, nulliparity, a history of breast cancer, and BRCA gene mutations.

Classification 
a) Functional cysts

Follicular Cysts
· Follicular cysts are common and vary in size from 3 to 8 cm in diameter.

· These cysts result from a failure in ovulation, most likely secondary to disturbances in the release of the pituitary gonadotropins. 

· The fluid of the incompletely developed follicle is therefore not reabsorbed, producing an enlarged follicular cyst

· Typically they are asymptomatic, although bleeding and torsion can occur. 

· Large cysts may cause aching pelvic pain, dyspareunia, and occasionally abnormal uterine bleeding associated with a disturbance of the ovulatory pattern

· Most follicular cysts disappear spontaneously within 60 days without treatment. 

· Use of oral contraceptive pills (OCPs) has often been recommended to help establish a normal rhythm; however, recent data show that this may not produce more rapid resolution than expectant management.

Corpus Luteum (Granulosa Lutein) Cysts
· These are thin-walled unilocular cysts ranging from 3 to 11 cm in size. 

· Following normal ovulation, the granulosa cells lining the follicle become luteinized. 

· In the stage of vascularization, blood accumulates in the central cavity, producing the corpus hemorrhagicum. 

· Resorption of the blood then results in a corpus luteum, which is defined as a cyst when it grows larger than 3 cm. 

· A persistent corpus luteum cyst may cause local pain or tenderness. 

· It can also be associated with either amenorrhea or delayed menstruation, thus simulating the clinical picture of an ectopic pregnancy. 

· A corpus luteum cyst may be associated with torsion of the ovary, causing severe pain; or it may rupture and bleed, in which case laparoscopy or laparotomy is usually required to control hemorrhage into the peritoneal cavity. 

· Unless acute complications develop, symptomatic therapy is indicated.

· As with follicular cysts, corpus luteum cysts usually regress after 1 or 2 months in menstruating patients and OCPs have been recommended but may be of questionable benefit.

Theca Lutein Cysts
· Elevated levels of chorionic gonadotropin can produce theca lutein cysts, and thus are seen in patients with hydatidiform mole, choriocarcinoma, and chorionic gonadotropin or clomiphene therapy.

· They are usually bilateral and are filled with clear, straw-colored fluid.

· Abdominal symptoms are minimal, although a sense of pelvic heaviness or aching may be described. 

· Rupture of the cyst may result in intraperitoneal bleeding.

· The cysts disappear spontaneously following termination of the molar pregnancy, treatment of the choriocarcinoma, or discontinuation of fertility therapy; however, such resolution may take months to occur. 

· Surgery is reserved for complications such as torsion or hemorrhage.

b) Hyperthecosis

· Hyperthecosis, or thecomatosis, commonly produces no gross enlargement of the ovary

· In the premenopausal woman, hyperthecosis is associated with virilization and clinical findings similar to those seen in polycystic ovarian disease

c) Polycystic ovarian syndrome (pcos) (stein-leventhal syndrome)

· Polycystic ovarian syndrome (PCOS) is characterized by bilaterally enlarged polycystic ovaries, secondary amenorrhea or oligomenorrhea and infertility as a result of anovulation. 

· About 50% of patients are hirsute, and many are obese.

· A normal puberty and early adolescence with menses are followed by episodes of amenorrhea that become progressively longer. 

· The enlarged ovaries are identifiable on pelvic examination in about 50% of patient

· Many small, fluid-filled follicle cysts lie beneath the thickened fibrous surface cortex

· Laboratory testing often reveals mildly elevated serum androgen levels, an increased luteinizing hormone: follicle-stimulating hormone (LH:FSH) ratio, lipid abnormalities, and insulin resistance. 

· The disorder is presumably related to hypothalamic pituitary dysfunction and insulin resistance

· Most patients with PCOS seek treatment either for hirsutism or infertility. 

· The hirsutism can be treated with any agent that lowers androgen levels, and OCPs are typically the first choice in patients not desiring pregnancy

· Infertility in PCOS patients is usually responsive to clomiphene citrate, 50-100 mg/d for 5-7 days cyclically. 

· In the recalcitrant case, the experienced clinician may add human menopausal gonadotropin to produce the desired ovulation.

· Rarely is wedge resection necessary; however, the results of such surgery have been eminently successful in restoring ovulation and fertility. 

· Recent studies also indicate that therapy with metformin may improve fertility rates

· Since patients with PCOS are chronically anovulatory, the endometrium is stimulated by estrogen alone. 

· Thus endometrial hyperplasia, both typical and atypical, and endometrial carcinoma are more frequent in patients with PCOS and long-term anovulation 

· Many of these markedly atypical endometrial features can be reversed by large doses of progestational agents such as megestrol acetate, 40-60 mg/d for 3-4 months
d) Luteoma of pregnancy

· Tumor-like nodules of lutein cells may form in the ovaries during pregnancy, and are often both multifocal and bilateral. 

· The nodules range up to 20 cm in diameter, but most often are in the 5-10 cm range.
Clinical features 

History
· The majority of ovarian cysts are asymptomatic. 
· Even malignant ovarian cysts commonly do not cause symptoms until they reach an advanced stage. 

· Pain or discomfort may occur in the lower abdomen. 
· Torsion (twisting) or rupture may lead to more severe pain. 

· Patients may experience discomfort with intercourse, particularly deep penetration. 

· Having bowel movements may be difficult, or pressure may develop, leading to a desire to defecate. 

· Micturition may occur frequently and is due to pressure on the bladder. 

· Irregularity of the menstrual cycle and abnormal vaginal bleeding may occur. 
· Young children may present with precocious puberty and early onset of menarche. 

· Patients may experience abdominal fullness and bloating. 

· Patients may experience indigestion, heartburn, or early satiety. 

· Endometriomas are associated with endometriosis, which causes a classic triad of painful and heavy periods and dyspareunia. 

· Polycystic ovaries may be part of the polycystic ovary syndrome, which includes hirsutism, infertility, oligomenorrhea, obesity, and acne.

Physical

· Advanced malignant disease may be associated with cachexia and weight loss, lymphadenopathy in the neck, shortness of breath, and signs of pleural effusion. 

· A large cyst may be palpable on abdominal examination. 
· Gross ascites may interfere with palpation of an intra-abdominal mass. 

· Although normal ovaries may be palpable during the pelvic examination in thin premenopausal patients, a palpable ovary should be considered abnormal in a postmenopausal woman. 
· If a patient is obese, palpating cysts of any size may prove difficult. 

· Sometimes, discerning the cystic nature of an ovarian cyst may be possible, and it may be tender to palpation. 
· The cervix and uterus may be pushed to one side. 

· Other masses may be palpable, including fibroids and nodules in the uterosacral ligament consistent with malignancy or endometriosis.
Differential Diagnoses

· Abdominal Abscess
· Ectopic Pregnancy
· Diverticular disease
· Hydronephrosis
· Hydrosalpinx
· Paraovarian cyst
· Pedunculated leiomyoma
· Pelvic kidney
· Pelvic lymphocele
· Peritoneal cyst
· Tubo-ovarian abscess
Investigations

· Cancer antigen 125 (CA125) is a protein expressed on the cell membrane of normal ovarian tissue and ovarian carcinomas

· A serum level of less than 35 U/mL is considered normal

· While CA125 values are elevated in 85% of patients with epithelial ovarian carcinomas, overall, the value is elevated in only 50% of patients with stage I cancers confined to the ovary. 

· CA125 levels are also elevated in patients with some benign conditions or other malignancies and in 6% of healthy patients
· Other tumor marker values may be elevated in patients with neoplastic ovarian cysts. 

· These markers include serum inhibin in granulosa cell tumors, alpha-fetoprotein in endodermal sinus tumors, lactic dehydrogenase in dysgerminomas, and alpha-fetoprotein and beta-hCG in embryonal carcinomas

· This is the primary imaging tool for a patient considered to have an ovarian cyst.

· The definitive diagnosis of all ovarian cysts is made based on histological analysis. 

· Each type has characteristic findings

Treatment

Medical Care
· Many patients with simple ovarian cysts based on ultrasonography findings do not require treatment. 

· In a postmenopausal patient, a persistent simple cyst smaller than 5 cm in dimension in the presence of a normal CA125 value may be monitored with serial ultrasonography examinations. 
· Some evidence suggests that cysts up to 10 cm can be safely followed in this way. 

· Premenopausal women with asymptomatic simple cysts smaller than 8 cm on sonograms in whom the CA125 value is within the reference range may be monitored with a repeat ultrasonographic examination in 8-12 weeks. 
· Hormone therapy is not helpful for suppressing ovarian stimulation by gonadotropins.

Surgery
· Persistent simple ovarian cysts larger than 5-10 cm and complex ovarian cysts should be removed surgically. 

· A laparotomy should be performed on patients thought to have a significant risk for malignant disease and on patients with benign-appearing cysts that cannot be removed intact laparoscopically. 

· Whether performing a laparoscopy or laparotomy, the goals are as follows: 

· To confirm the diagnosis of an ovarian cyst 

· To assess whether the cyst appears to be malignant 

· To obtain fluid from peritoneal washings for cytologic assessment 

· To remove the entire cyst intact for pathologic analysis, including frozen section, which may mean removing the entire ovary 

· To assess the other ovary and other abdominal organs

· Excision of the cyst alone, with conservation of the ovary, may be performed in patients who desire retention of their ovaries for future fertility or other reasons. 
· Included are endometrioma, dermoid, and functional cysts. 

· If the ovarian cyst is benign, removal of the opposite ovary should be considered in postmenopausal women, in perimenopausal women, and in premenopausal women older than 35 years who have completed their family and are considered at increased risk for subsequent development of ovarian carcinoma
