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FEMALE GENITALIA III
OVARY 
Student-learning Objectives:

At the end of this lecture the student should be able to: 

· Classify non-neoplastic cysts of the ovary and describe their pathological features.

· Describe the general clinical features of ovarian neoplasms

· Describe the pathological features of surface epithelial neoplasms of the ovary

· Discuss the clinico-pathological features of granulosa cell and Sertoli-Leydig cell  

neoplasms and teratomas 

· Describe the clinico-pathological features of secondary ovarian neoplasms 

(Images of many of the diseases discussed in this lecture may be seen at:

http://library.med.utah.edu/WebPath/FEMHTML/FEMIDX.html
Ovarian diseases may be considered under the following headings:

· Inflammation

· Non-neoplastic cysts 

· Neoplasms

Inflammation
Primary inflammation of the ovaries is rare, and ovarian inflammation is most frequently the result of spread from the fallopian tube usually as part of a tubo-ovarian abscess. Other causes of peritonitis e.g. appendicitis, diverticulitis, can lead to ovarian involvement.
Non-neoplastic cysts
The majority of these are formed when normal ovarian structures become cystically dilated. They include: 

· Follicular cysts – Extremely common; formed by dilated follicles. 
They may be single or multiple and usually have little clinical significance, but multiple follicular cysts may form part of the polycystic ovarian (Stein-Leventhal) syndrome – amenorrhoea, obesity, hirsutism and infertility; associated with endometrial hyperplasia. (polycystic ovary, gross); polycystic ovary, gross 2) 
· Corpus luteum cysts - formed by cystic enlargement of corpora lutea. Contain fluid and usually, blood.  Sometimes these rupture and cause intraperitoneal haemorrhage (not usually serious). corpus luteum cyst
· Simple cysts – are cysts of variable size with flattened epithelial lining. Most are thought to represent markedly distended follicular cysts.
· Endometriotic cysts are formed by repeated haemorrhage within endometri​otic deposits. These may be multiple and may become quite large, even replac​ing the entire ovary in some cases. The cysts contain dark-brown, altered blood giving rise to the classical name of "chocolate cysts".  endometriosis of  the ovary. 
Neoplasms
Ovarian neoplasms may be primary or secondary (metastatic). Primary ovarian neoplasms are best classified according to their anatomical site/cell of origin within the ovary i.e. from

· Surface (germinal) epithelium (approx. 65%)
· Sex cord-stromal cells (approx. 10%)

· Germ cells (approx. 20%)

· Miscellaneous, i.e. tumours not specific to the ovary (approx. 5%)

Surface (germinal) epithelium
This gives rise to a variety of adenomas/carcinomas which are often totally or partly cystic i.e. cystadenomas/cystadenocarcinomas. They are classified as:

· Serous

· Mucinous

· Endometrioid

· Brenner

· Clear cell

· Undifferentiated

This classification is histological:

· serous neoplasms are lined by cells resembling those which line the fallopian tube
· mucinous ones are lined by cells resembling those which line the cervix
· endometrioid tumours have a lining that resembles the endometrium.
· Brenner tumours are a bit different but their lining cells resemble those of urothelium.

Serous tumours

As a group these are the most common ovarian neoplasms, and account for almost 25% of all ovarian tumours. Most occur in adults. About 30-50% of them are bilateral. 
Most of these neoplasms have a prominent cystic component and are therefore commonly termed “cystadenomas” or “cystadenocarcinomas”. The benign tumours tend to be predomi​nantly cystic whilst the malignant ones tend to be relatively more solid. Papillary projections are usually present within the cysts, which tend to be multilocu​lar. 

These neoplasms exhibit a spectrum of behaviour – benign, intermediate and malignant. At one end there is the benign serous cystadenoma and at the other is the malignant serous cystadenocarcinoma. 
Malignancy is characterized by epithelial stratification, cellular pleomorphism, high mitotic activity and stromal invasion. The intermediate neoplasms are known as borderline tumours or serous tumours of low malignant poten​tial. 
They show all the histological features of malignancy EXCEPT stromal inva​sion. These represent low-grade carcinomas and have a good prognosis, similar to that of benign tumours. serous borderline tumour, gross; serous cystadenocarcinoma, gross; papillary cystadenoca, histology
Mucinous tumours
The classification and behaviour of these neoplasms are analogous to that of their serous counterparts. They are less common than the serous type and are bilateral in 10-20% of cases. 
They can be sub-divided into the benign mucinous cystadenoma, the malignant mucinous cystadenocarcino​ma and the intermediate borderline or mucinous tumour of low malignant poten​tial. 
Mucinous tumours have a predilec​tion for attaining large size and specimens weighing more than 20kg have been recorded. Mucinous cystadenocarci​nomas, when they spread to or rupture into the peritoneal cavity may cause a condition called pseudomyxoma peritonei. This results when the neoplastic cells that are released into the peritoneal cavity implant and continue to secrete mucoid material causing the bowel to become matted together.  Some mucinous tumours of low malignant potential may also cause pseudomyxoma peritonei. mucinous cystadenoma, histology;
mucinous cystadenocarcinoma, gross 
Endometrioid tumours
They may be sub-divided in similar fashion to those above, but the majority tends to be malignant. These carcinomas resemble endometrial carcinomas histologically, and some patients also have associated endometrial hyperplasia or endometrial adenocarcinoma. 

Clear cell tumours
These are variants of endometrioid carcinoma. These are lined by cells with clear cytoplasm filled with glycogen. Most are malignant. Benign and borderline counterparts are rare.

Brenner tumours
These are relatively uncommon representing 1 -2% of ovarian tumours. They tend to be predominantly solid with cystic formations within the tumour. Most Brenner tumours are benign. Malignant forms are extremely rare. 

Sex Cord-Stromal Tumours

These arise from the specialized (hormonally active) cells of the ovary and include:

· Granulosa cell tumour

· Thecoma/Fibroma

· Sertoli-Leydig cell tumour          
Granulosa cell tumours
May occur at any age but peak incidence is in the postmenopausal age group. They are usually unilateral, and between 25 and 75% of these tumours produce excessive amounts of oestrogen, which may cause: 

· Precocious puberty in children

· Menstrual irregulari​ties (endometrial hyperplasia) in adults

· Postmenopausal bleeding in older women. 

They are partly cystic, partly solid masses and are considered to be potentially malignant, even though many will behave in a relatively benign fashion. Occasionally, high-grade malignant varieties do occur.

Thecoma/Fibromas
These are related in that they are both thought to originate from the theca cell that forms hormonally active cells on the one hand and fibrous tissue on the other. 
The thecoma is usually solid and firm, and may produce oestrogens with effects similar to those mentioned above. A few produce androgens. They are nearly always benign. 
The fibroma is also solid, invari​ably benign and is sometimes associated with ascites and a right-sided pleural effusion (Meigs' syndrome). fibroma, gross
Sertoli-Leydig cell tumour
These tumours are composed of an admixture of cells resembling the Sertoli and Leydig cells of the testis. They are predominantly solid and are usually found in young adults. Nearly a half are accompanied by signs of excess androgen secretion. 
This is manifested by masculinization (virilization)—clitoral hypertrophy, deepening of the voice, hirsutism etc. Like the granulo​sa cell tumours, most of these tumours tend to behave like low-grade malignancies, but occasional high-grade lesions occur.

Germ Cell Tumours
These constitute about 20% of all ovarian tumours and are the most common ovarian tumour in girls and young women. 
They may be classified as follows:
· Dysgerminoma 
· Yolk sac tumour (endodermal sinus tumour; embryonal carcinoma)
· Choriocarcinoma
· Teratoma

Dysgerminoma
These are the equivalent of the testicular seminoma, i.e. the malignant cell is derived from the primordial germ cells. They are all malignant, but fortunately, respond well to radiotherapy with up to 95% 5-year survival rate in those confined to the ovary after treatment with surgery and radiotherapy.

Yolk sac tumour (endodermal sinus tumour; embryonal carcinoma)
These names are often used interchangeably and represent tumours with a primitive microscopic appearance recapitulating early yolk sac/placental development. They are highly malignant tumours. They produce alpha-fetoprotein.

Choriocarcinoma
Primary ovarian choriocarcinomas are rare. Most represent metastases from uterine tumours. 

Teratoma
The most common germ cell tumour is the benign cystic teratoma or dermoid cyst (constitute up to 95% of germ cell tumours). These are multilocular or unilocular cysts containing cheesy or porridge-like sebaceous material with matted hair. Sometimes cartilage, bone and/or teeth may be seen in the wall on gross examination. Tissues from all three germ cell layers are represented histologically though ectodermal components tend to predominate. 
The cyst is usually lined by skin with sweat and sebaceous glands; tissues derived from mesoderm and endoderm e.g. bone, cartilage, smooth muscle, fat etc are usually represented. All of these tissues are benign or "mature". Sometimes thyroid tissue predominates to the virtual exclusion of other components - a variant called "struma ovarii". The tissue may be functional and may even lead to hyperthyroidism in some cases. dermoid cyst, gross;
dermoid cyst, gross 2
Solid teratomas are invariably malignant and are also known as "immature teratomas". Malignancy is conferred not by the classical features of anapla​sia, but by immaturity of the tissues that make up the lesion, usually immature neuroepithelium.
Miscellaneous (Tumours not specific to the ovary)
These include lymphoma, leukaemia, leiomyomas/leiomyosarcomas, miscella​neous sarcomas, haemangioma etc. These are relatively uncommon compared to the other types of tumours previously discussed. Lymphomas of the ovary usually represent ovarian involvement by generalized lymphoma. 

Secondary (Metastatic) Tumours
The ovary is a common site of involvement. The most common primary sources in general are the stomach, large bowel, appendix, breast, lung and corpus and cervix uteri. The eponymous Krukenberg tumour is a classic type of metastatic ovarian carcinoma that is usually bilateral, solid, multinodular, and which microscopically shows a diffuse infiltration of mucin-containing signet ring cells. The usual primary sources for this type of tumour are the stomach, large bowel and breast. Cancer metastatic to the ovary usually connotes a poor prognosis. 
krukenberg tumour, gross; krukenberg tumour, gross 2
General Features of Ovarian Tumours
In the USA, ovarian cancers account for the greatest number of deaths from gynaecological malignancies and cause more deaths than do cancer of the cervix and corpus combined. 
Figures from the Jamaican Cancer Registry (JCR) show a preva​lence rate of 4.2% for ovarian cancer between 1958 and 1987, making it the 6th most common female cancer behind—in decreasing order of frequency—breast, cervix (invasive), stomach, skin and colon over that period (Brooks and Wolff, West Indian Medical Journal, September 1991, Vol. 40, No.3, 134 -138). 
The latest report from the JCR, covering the period 1993-97, shows a crude incidence rate per 100,000 of 4.4.

Ovarian tumours may present as:

· Incidental findings as an abdominal/pelvic mass

· Abdominal enlargement 
· Abdominal pain (may be severe if the tumour/cyst has undergone torsion and infarction) 
· Symp​toms/signs of tumour metastases e.g. ascites, weight loss, lung/pleural metastases etc.

· Symptoms/signs related to hormonal secretion e.g. menstrual irregularities, virilization,  


precocious puberty etc.    

Prognosis is related to the type of tumour, the degree of differentia​tion and the stage. 
Tumours of low malignant potential (borderline tumours) have excellent prognosis even when there is spread beyond the ovary. 
In frank carcinomas, tumour grade correlates closely with survival. 

Treatment is usually surgical with post-operative radiotherapy and chemotherapy in some cases, especially for high-grade neoplasms. This type of combination therapy has improved the prognosis dramatically over the past few years even in some aggressive germ cell tumours.
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