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I.  NORMAL UTERINE STRUCTURE AND FUNCTION


The uterus functions in reproduction, and the structure of the uterus relates entirely to this function. The uterine cervix is the interface between the endometrial cavity and the environment. The epithelium of the cervix is the cellular layer that forms the barrier between underlying tissues and the hostile outside world, as at other body sites such as the gastrointestinal tract. The epithelium of the outer part of the cervix (the exocervix) is squamous, while the lining of the inner part of the cervix (the endocervix), which forms a canal between the endometrial cavity and the vagina, is glandular. The secretions of the endocervical glands form a physical barrier protecting the sterility of the endometrial cavity. During most of the repoductive cycle, and in the non-reproductive periods (pre-menarche, post-menopause) the mucus secreted by these glands is thick and viscous. At the time of ovulation, the mucus changes in its physical and chemical properties, becoming more watery, and permits the passage of motile sperm. The endometrium acts as a host for the fertilized ovum and undergoes dramatic cyclical changes in appearance in response to hormones. In the proliferative phase, the glands and stroma proliferate rapidly to form a “cushion” of tissue. The luteal or secretory phase, the start of which coincides with ovulation, the endometrial glands and stroma stop proliferating and the epithelial cells produce a secretory product, creating a favorable milieu for implantation. In non-reproductive ages, the normal endometrium is quiescent. The wall of the uterus is composed of smooth muscle (the myometrium) which at the end of a term pregnancy contracts to push the fully developed infant down the birth canal. At this point the fibrous stroma of the cervix and vagina stretch to permit passage of the baby.

II. PATHOLOGY OF THE UTERINE CERVIX

A. 
BENIGN POLYPS

Small benign polyps composed of endocervical glands and stroma are a common finding. Typically less than 1 cm., these appear as smooth, soft projections extending from the endocervical canal through the os. The etiology of cervical polyps is not known but they are thought to arise secondary to inflammation. Endocervical polyps can cause vaginal “spotting” (passage of small amounts of blood per vagina) and are cured by excision.

B.
 SQUAMOUS CELL CARCINOMA

Squamous cell carcinoma accounts for over 80% of invasive carcinomas of the cervix (the remainder are adenocarcinomas, and occasional rarer types of tumors).


1)
Epidemiological features: Invasive squamous cell carcinoma of the cervix was once a very common disease, and among female cancer deaths was second only to that from carcinoma of the breast.  Although it is still a common disease, it has declined dramatically in incidence over the last several decades.  For the most part, this is due to the widespread use of the Papanicolaou (“Pap”) test which involves scraping cells from the cervix with a wooden spatula, smearing them on a glass slide and, following staining, examine the cells under the microscope.  In this way precursor stages of the disease (see below) are detected and treated, thus preventing the development of invasive carcinoma.  It is recommended that women from the onset of sexual activity have a regular Pap test.  With the increased use of the Pap smear, the disease has not only decreased in incidence, but the squamous cell carcinomas that do occur are being discovered at earlier stages, i.e. the in situ or microinvasive stages (see below).

A number of epidemiological high risk factors for squamous cell carcinoma of the cervix suggest that the disease is strongly related to sexual activity, and thus can be considered a sexually transmitted disease.  The most important such factor is the age of first coitus; the younger the age of first coitus the greater the risk.  The risk also increases with increasing number of sexual partners and in those with “high risk” partners.  “High risk” males are those who have had multiple partners, those with a history of penile cancer, or those whose previous partners had cervical carcinoma.  Another recently noted risk factor is smoking.

There is strong evidence of an association between the development of cervical carcinoma and cervical infection by the human papilloma virus (HPV).  The majority of women with precancerous lesions have simultaneous HPV infection of the cervix, sometimes in the form of clinically visible condylomas, but more frequently the HIV infection is subclinical, and detectable only cytologically or histologically as “koilocytosis” within the involved squamous epithelium.  Additionally, HIV DNA has been consistently demonstrated within precancerous and invasive lesions.

In patients with cervical squamous cell carcinoma, the entire squamous epithelium of the lower genital tract (cervix, vagina, vulva, perineum) is at risk for the development of additional in situ or invasive carcinomas.


2.
Morphology.  In most patients, the histogenesis of squamous cell carcinoma of the cervix occurs over many years as a result of a sequential development over this period of a continuum of morphological alterations recognizable cytologically, histologically and colposcopically.  These changes occur in the transformation zone, a zone of metaplastic squamous epithelium that extends from the original squamocolumnar junction proximally to the current squamocolumnar junction.  The earliest stage is squamous dysplasia.  If the lesion progresses, the dysplasia increases in severity, to the eventual development of squamous carcinoma in situ (CIS).  Dysplasia and CIS may be referred to collectively as “cervical intraepithelial neoplasia” (CIN): CIN 1 refers to mild dysplasia, CIN II moderate dysplasia, and CIN III severe dysplasia and CIS.  Progression from CIN to invasive carcinoma may take as long as 20-30 years, but in any given patient the process may be more rapid.  Progression of the precursor lesions is generally considered to be directly proportional to the severity of the precursor lesion, and the likelihood of the lesion regressing is inversely proportional to its severity.  More recently, it appears that benign condylomas and CIN I are typically associated with certain subtypes of HIV (6, 11) that do not usually progress to higher grade lesions.  In contrast, other subtypes of HIV (16, 18, 31,33,35) are associated with higher grades of CIN that are more likely to progress to invasive carcinoma. The E6 protein encoded by the genome of the latter “high-risk” HPV types, but not low risk HIV 6 and 11, can bind p53 and results in its rapid proteolytic degradation.

Dysplasia is histologically characterized by varying degrees of atypical cellular alterations (especially nuclear), but which are not severe enough to qualify for CIS: nuclear enlargement, pleomorphism and hyperchromatism, and increased numbers of mitotic figures (both normal and abnormal).  The changes are also referred to as “dedifferentiation”.  The critical histologic feature separating dysplasia from CIS is that in dysplasia there is still some differentiation or maturation of the squamous epithelium near the surface.

CIS on the other hand, is characterized by full thickness dedifferentiation, i.e, the cells at the surface of the epithelium are as dedifferentiated as those near the basement membrane.  It is thus a malignancy but one that is noninvasive (i.e., still confined by the basement membrane) and one that does not produce gross changes.  CIS may involve endocervical glands but this does not constitute invasion as the cells are still confined by a basement membrane.

Microinvasive carcinoma is the next stage in the evolution of clinically invasive carcinoma.  Microinvasive carcinoma (and all the stages preceding it) cannot be seen by naked eye examination and are usually asymptomatic; these various stages then are referred to as “preclinical”.  Microinvasive carcinoma is characterized by microscopic tongues of invasive tumor cells infiltrating the stroma to a maximum depth of only several millimetres.

Clinically invasive squamous cell carcinoma produces symptoms (abnormal bleeding) and a grossly recognizable mass which, like its precursor lesions, tends to occur at the squamocolumnar junction.  Although some may be partially exophytic, forming polypoid masses, there is eventually deep growth into the cervical stroma as firm grey-white tumor with a poorly defined infiltrating border.  Microscopically, infiltrating squamous cell carcinoma may be keratinizing or nonkeratinizing.


3)
Behaviour and Treatment Tumor may spread by three routes: (a) Direct infiltration into paracervical and parametrial tissues with eventual extension to the pelvic side walls is common.  In later stages, the uterine corpus, vagina, bladder and rectum may be involved.  In advanced disease, the ureters are typically surrounded or obstructed by carcinoma so that uraemia is the cause of death in one-third of patients dying with carcinoma of the cervix.  (b) Lymphatic invasion commonly occurs with spread to the iliac lymph nodes and later to the para-aortic lymph nodes.  Lymph node involvement is the most important adverse prognostic indicator, e.g., patients with stage 1 tumor have a 90% five-year survival without positive lymph nodes versus a 55% five-year survival with positive lymph nodes.  (c) Hematogenous spread may occur, but is uncommon except in patients with advanced disease.

Treatment of the severer forms of CIN is by simple hysterectomy, or in younger patients, cone biopsy, laser therapy or cryotherapy.  The five-year survival is virtually 100%.  The importance of microinvasive carcinoma is that it is a stage that can be treated conservatively (simple hysterectomy) as the risk of nodal metastases is negligible.  Treatment of clinically invasive squamous cell carcinomas has traditionally been pelvic irradiation, but, more recently, younger patients with stage I tumors (confined to the cervix) are treated by radical hysterectomy and pelvic lymph node dissection. This discussion has been about squamous cell carcinoma of the cervix,  but cervical adenocarcinomas are in most respects similar (role of HPV, an often long preclinical stage, treatment and prognosis). A significant difference between squamous cell carcinoma and adenocarcinoma is that adenocarcinomas are not reliably detected by Pap smears.

III.  PATHOLOGY OF THE UTERINE CORPUS

A.
CONGENITAL ANOMALIES

Congenital anomalies of the uterus are very rare and result from failure of fusion of  the mullerian ducts during embryonic development.  This failure of fusion may be of variable degree and extent, resulting in a double uterus, bicornuate uterus, or an externally normal but septate uterus.  These congenital anomalies are often compatible with normal fertility, but may result in complications during pregnancy and delivery.


B.
INFLAMMATORY DISEASES

Inflammatory changes in the endometrium usually taken the form of chronic endometritis which may be localized or part of a more generalized inflammatory process referred to as pelvic inflammatory disease (PID), an ascending bacterial infection involving the female genital tract (vagina, cervix, endometrium, fallopian tubes, and ovaries).  It is usually sexually transmitted (Gonococcus, Chlamydia), but may follow an abortion (mixed anaerobic and aerobic organisms).  The latter may also act as secondary invaders following a sexually transmitted infection.  In the acute stage, patients may present with fever, purulent vaginal discharge, and pelvic pain typically due to acute endometritis and acute salpingitis.  In rare severe cases there may be a myometritis, parametritis and pelvic thrombophlebitis.  Many cases of PID, however, especially those associated with chlamydia infection, may be clinically occult. 



Grossly, in severe cases the tubes are red, swollen, with a fibrinous exudate on the 
surfaces.  Histologically, there is a diffuse infiltration of the endometrium and tube by neutrophils.  The tube may become dilated and filled with pus (pyosalpinx).  The infection may spread to the ovary resulting in a tubo-ovarian abscess in some cases.  Pelvic inflammatory disease often enters a chronic stage with a chronic endometritis and a chronic salpingitis characterized by the presence of plasma cells.  Chronic salpingitis may cause tubo-ovarian adhesions and tubal stenosis, potentially leading to sterility or tubal pregnancies.  The tube may become cystically dilated with a watery fluid (hydrosalpinx).


Inflammation may be confined to the endometrium (chronic endometritis) in a variety of situations: postpartum or postabortal (secondary to retained products of conception), secondary to an intrauterine device, or on an idiopathic basis.  Tuberculous endometritis is usually due to hematogenous spread of the organisms from the lung to the female genital tract, typically the endometrium (granulomatous endometritis) and fallopian tubes (granulomatous salpingitis).  Pyometra is a term used to describe the accumulation of suppurative and/or necrotic exudate within the endometrial cavity almost always secondary to obstruction of the endocervical canal due to tumor or postradiation scarring.


C.
ADENOMYOSIS

Adenomyosis is a common condition in which endometrial glands and stroma are found deep in the myometrium.  It typically occurs in women who are in their 30's and 40's and may cause pelvic pain, abnormal menstrual bleeding and uterine enlargement.  Milder cases may be a asymptomatic.


Grossly, the myometrium is thickened and occasionally small cysts (representing dilated endometrial glands) can be recognized deep within the myometrium. Microscopically, the hallmark of adenomyosis is the presence of endometrial glands and stroma deep within the myometrium, with surrounding hyperplasia of the myometrium.


D.
ENDOMETRIAL POLYPS

Benign endometrial polyps are rather common findings in hysterectomy specimens, particularly around the time of the menopause.  Often they are asymptomatic but can result in abnormal bleeding.  


Grossly they are usually smooth, soft, pink structures (sometimes multiple) which project into the endometrial cavity, and which vary in size from small to giant polyps which can fill the endometrial cavity.  Their cut surfaces may have a cystic appearance.  Microscopically, they are usually composed of inactive cystic endometrial glands surrounded by a fibrotic endometrial stroma.


E.
ENDOMETRIAL HYPERPLASIA AND CARCINOMA


Etiology and Pathogenesis

Endometrial hyperplasia refers to a variety of lesions which have in common a reversible overgrowth of endometrial glands.  Endometrial carcinoma, in contrast, represents a malignant, usually irreversible, transformation of the glands.  Both conditions are usually due to a prolonged uninterrupted and unopposed (by progesterone) stimulation of the endometrium by estrogen, which is usually secondary to (a) Anovulation-menarche, menopause, and other conditions associated with anovulation (e.g., Stein Leventhal syndrome); (b) Excessive endogenous estrogens-as in obesity and estrogen-producing ovarian tumors; (c) Exogenous estrogens.


Patients with endometrial hyperplasia show similar constitutional abnormalities to those with endometrial carcinoma (obesity, hypertension, infertility, abnormal glucose tolerance), suggesting a common metabolic abnormality in both groups.


ENDOMETRIAL HYPERPLASIA

Clinical Features

Endometrial hyperplasia typically occurs in the fifth decade, especially perimenopausally.  It typically produces abnormal menstrual bleeding.  More importantly, certain types of hyperplasia are considered to be premalignant, anteceding the development of endometrial carcinoma.


Pathology

On gross examination, the endometrium is usually thickened.  On microscopic examination, the glands are increased in number.   If they show no significant crowding or complexity, the term “simple hyperplasia” (SH) is used; if the former features are present, the term “complex hyperplasia” (CH) is applied.  If atypical cytological features (loss of nuclear polarity, nuclear pleomorphism, increased amounts of eosinophilic cytoplasm) are present, the terms are changes to “atypical simple hyperplasia” (ASH) and “atypical complex hyperplasia” (ACH).

Behaviour

Follow-up studies have shown that SH and CH have no appreciable premalignant potential (the chance of subsequent malignancy is 1-3%), ASH has a low premalignant potential (8%), and ACH has a high premalignant potential: 23% of patients with this lesion eventually developed carcinoma in one study.  Additional evidence for the premalignant potential of some endometrial hyperplasias is the frequent co-existence of these patterns in the same uterus containing an endometrial carcinoma.  It would appear that the premalignant potential of endometrial hyperplasia is greater in the menopausal and postmenopausal age groups than in the premenopausal age group.  Women with the precancerous forms of endometrial hyperplasia need to be carefully followed with repeated endometrial biopsies and, if possible, to have the causative factor removed (e.g. cessation of unopposed exogenous estrogens).  ACH in a pori or post-menopausal woman would be treated by hysterectomy in most cases.


ENDOMETRIAL ADENOCARCINOMA
Clinical Features

The relative frequency of the two major types of uterine cancer, cervical carcinoma and endometrial carcinoma, has changed dramatically over the last several decades.  Thirty years ago carcinoma of the endometrium accounted for only 20% of uterine cancer, with cervical carcinoma accounting for 80%.  Since then there has been a progressive decrease in the incidence of carcinomas of the cervix, associated with an increase in the number of endometrial carcinomas, so that presently the latter accounts for approximately 75% of uterine cancer, with cervical carcinoma accounting for the other 25%.  Thus there has been an absolute, as well as relative, increase in the frequency of endometrial carcinoma.


Endometrial carcinoma is commonest in older menopausal and postmenopausal women (80% of cases occur over the age of 50 years).  Patients usually present with postmenopausal bleeding, a symptoms which always required a D & C; the correct diagnosis can usually be made on histologic examination of the removed tissue.


Pathology

Grossly, carcinoma of the endometrium is usually characterized by focal or diffuse polypoid thickening of the endometrium by soft, friable, grey-white tissue.  Large tumors can form confluent masses of tissue which fill the endometrial cavity.  Invasion of the underlying myometrium and/or invasion of the cervix may be seen.


Histologically, typical carcinoma of the endometrium varies from well differentiated (grade 1) to poorly differentiated (grade 3) adenocarcinoma.  Rarer types of endometrial carcinoma are characterized by papillary patterns (papillary serous carcinoma), clear cells (clear cell carcinoma), mucin-filled cells (mucinous carcinoma), or are squamous cell carcinomas.  In hysterectomy specimens, the tumor may infiltrate the myometrium to varying depths.  Lymphatic and vascular invasion may also be seen.  Areas of endometrium not involved by tumor may show hyperplasia, although some of the rare subtypes (such as papillary serous carcinoma) often lack this association, appearing to arise from an atrophic endometrium.


Behaviour and Prognostic Factors

Five-year survival rates for patients with carcinoma of the endometrium vary widely, because the prognosis varies dramatically with the histologic type of tumor, histologic grade of tumor, and extent of tumor spread.  If a patient has a well differentiated endometrial carcinoma of usual (endometrioid) type confined to the endometrium or with only myometrial invasion, the chances of cure with proper therapy are excellent (over 90% five-year survival).  However, patients with tumors that exhibit more aggressive features will have a much worse survival, depending on the number and severity of these factors.  These include high histologic grade (poor histologic differentiation), rare subtypes (papillary serous, clear cell), myometrial invasion, blood vessel and lymphatic invasion, invasion of cervix, lymph node metastases (pelvic and para-aortic lymph nodes), and distant metastases (peritoneum, lungs and liver).  Death may be attributable to the effect of distant metastases, intestinal obstruction, or uremia.


F.
UTERINE LEIOMYOMA

The most common tumor of the uterus is a benign tumor of the myometrial smooth muscle cell termed leiomyoma (fibroid).  Leiomyomas are typically multiple, round, well circumscribed, solid, tan masses that replace the myometrium and occur in a mural, submucosal, or subserosal location.  On cut surface, they typically exhibit a whorled pattern.  Submucosal and subserosal leiomyomas may become pedunculated.  Degenerative changes within leiomyomas are rather common and include cystic degeneration, calcification, hemorrhage, and infarction.  Microscopically, leiomyomas are composed of intersecting bundles of spindle-shaped benign smooth muscle fibres.


Clinically, leiomyomas may occur at any age, but most commonly occur in the third and fourth decades. They are extremely common and occur in approximately 25% of hysterectomy specimens.  Small leiomyomas are usually asymptomatic.  The larger tumors may cause uterine enlargement and submucosal leiomyomas may also produce abnormal uterine bleeding.  Large leiomyomas may compress various pelvic structures causing pain, venous stasis, or pressure on the bladder.


G.
UTERINE SARCOMAS

Sarcomas of the uterus are very rare, generally arise in older women (resulting in postmenopausal bleeding and uterine enlargement), and are usually highly malignant.  The two most common are leiomyosarcoma (tumors arising from the smooth muscle cell) and endometrial stromal sarcoma (tumors arising from the endometrial stromal cell).

