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Female reproductive system: Uterus, fallopian tube and ovary
Introduction:
The female reproductive system is organized anatomically because this correlates well with
patient presentations. This discussion will cover the pathology of the internal genitalia. It does
not include acute pelvic inflammatory disease (PID) as a majority of infections present with a
vaginal discharge. Acute PID is discussed in Female reproductive system, Vulva & vagina.
Although cervical cancer can present with vaginal bleeding, neoplasm of the cervix is discussed
in Female reproductive system, Neoplasia.

Uterus
Introduction:
-

-

1

The uterus is a pear-shaped organ with two functional parts.
o The cervix has mucus-producing glands that form a mucus plug at the
endocervical os. This acts as a barrier to the vagina. The mucus barrier is under
endocrine regulation so that it can be permissive to sperm in the ovulatory
period of the menstrual cycle.
o The corpus uteri has an endometrium, the glandular epithelium that supports
the embryo and fetus and a myometrium that supports a large gestational sac
and can contract to expel the fetus at term.
Adnexa includes both the ovary and fallopian tube. They can be difficult to tell apart on
the physical exam and so any abnormality palpated beside the uterus is referred to as
“adnexal”.
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There are 2 key pathologies of the cervix, both from sexually transmitted infections.
There is endocervicitis from gonorrhea and chlamydia and cervical neoplasia arising at
the squamocolumnar junction from HPV infection. As noted above, these diseases are
discussed in other chapters.
The endometrium has two dividing lines of clinical significance. In the figure below:
o #1. Shows the dividing line between the basal layer from the functional layer.
The latter is responsive to estrogen and progesterone, each stimulating
proliferative and secretory changes, respectively. With menstruation, the
complete functional layer is shed down to the basalis. Damage to the basalis
during surgical manipulation not only causes permanent loss of endometrium,
but the denuded areas can form scars that obliterate the endometrial cavity,
called synchiae. This is the pathophysiology of Asherman syndrome.
o #2. There is a second dividing line between the endometrium and myometrium.
If this breaks down, then the endometrium can extend down into the
myometrium. If this extension is deeper than ½ the thickness of the
myometrium, the blood and necrosis of menses is trapped in the myometrium
and causes scarring and pain. This is the pathophysiology of adenomyosis.
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Abnormal bleeding per vaginum
-

-
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Age has a profound effect on the prevalence of any given pathology found in the uterus.
Age in females should be viewed by reproductive stage rather than chronologic age in
years.
Terminology:
o Menorrhagia………………….…… Excessive blood loss (>80 mL) at regular intervals
o Metrorrhagia………………………. Excessive blood loss at irregular intervals
o Menometrorrhagia (MMR)…. Irregular menses
o Polymenorrhagia………………… Bleeding intervals <28 days
o Oligomenorrhea…………………. Bleeding intervals >35 days
o 1° amenorrhea………………….... Absence of menses by age 16, consider at 14 years
o 2° amenorrhea……………………. Absence of menses for 3-6 months

© 2020, ClinicoPath LLC. All rights reserved.

Age group
Most common pathology
www.MedicalSchoolCompanion.org
Premenarchal
Precocious puberty
Adolescence
٠DUB (anovulatory cycles)
٠Coagulation disorder (#1 von Willebrand disease)
Reproductive
٠Complications of pregnancy
- Abortion
- Ectopic pregnancy
- Trophoblastic disease
٠Dysfunctional uterine bleeding (DUB)
- Anovulatory cycles
- Inadequate luteal phase
٠Anatomic lesions
- Leiomyoma
- Adenomyosis
- Polyps
- Endometrial hyperplasia
- Endometrial carcinoma
Perimenopausal ٠DUB
٠Anatomical lesions
- Carcinoma
- Hyperplasia
- Polyps
Postmenopausal ٠Endometrial atrophy
٠Anatomical lesions
- Carcinoma
- Hyperplasia
- Polyps
Dysfunctional uterine bleeding (DUB)
-

-
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Abnormal menstrual bleeding is very common and usually no cause is identified. A cause
with identifiable gross pathology is referred to as “structural”, “anatomical” or
“organic”. If no gross pathology is found by physical exam, colposcopy with endocervical
& endometrial biopsy and imaging, then the cause is ascribed to “hormonal” causes. No
endocrine evaluation is warranted in this setting and the bleeding is described as
dysfunctional uterine bleeding (DUB).
The commonest cause of DUB is anovulatory cycles. These are particularly common in
adolescence and the perimenopausal period.
o A failure to ovulate results in unopposed estrogen for the second half of the
cycle. The glands continue to proliferate and develop a complex, dilated
architecture, called a “disordered proliferative pattern” on biopsy.
o Over several cycles, the thickened endometrium becomes unstable. The
superficial layer breaks down with shedding and bleeding.
o This is called “disordered proliferative pattern with shedding” on biopsy.
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Endometrial biopsy pathology reports
A common clinical description given as the “Reason for biopsy”
is written: EMB for MMR R/O Ca. This stands for: “Endometrial
biopsy for menometrorrhagia, rule out cancer”. The commonest
diagnosis is: “Disordered proliferative pattern with shedding”.

Polyps
-

-

A polyp is any protrusion from an epithelial surface. The term is generally used to
describe a benign growth that has a surface epithelium with underlying stroma.
o Sessile: a polyp with a broad base
o Pedunculated: a polyp with a stalk.
Polyps can undergo necrosis if they outgrow their blood supply or suffer mechanical
stress. This can manifest as bleeding.

Endometriosis and adenomyosis (also discussed in Female reproductive system: amenorrhea
and infertility).
-

5

Definition: the presence of normal endometrial tissue, including both glands and stroma,
outside of the endometrial cavity (i.e. it is an ectopia / heterotopia).
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Pathophysiology:
o The easiest way to understand the disease is to see it as the implantation of viable
islands that float free during menstruation. This does not, however, explain all of the
disease findings.
o The implanted glands function as normal tissue: they proliferate under stimulation of
estrogen, have secretory function under progesterone and then collapse and undergo
apoptosis with bleeding (i.e. menses) with the withdrawal of hormones.
o The blood is irritating and is associated with pain during active bleeding. The blood
induces fibrosis in the surrounding tissue. This can lead to scarring with traction and
adhesions. These cause a wide range of complications including dyspareunia and bowel
obstruction.
o Commonest sites of implantation:
 Peritoneum: implants: ovary > broad ligament > cul-de-sac > bowel serosa
 Ovary: Endometrioma (aka chocolate cyst): accumulation of altered blood over
many cycles.
 Myometrium: called adenomyosis, with endometrial glands and stroma in the
outer half of the myometrium.
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Presentation:
o Symptoms:
 Dysmenorrhea (pain is cyclic): pain corresponds to local internal bleeding during
menses.
 Dyspareunia: from scarring
 Infertility: the etiology is unclear, but the islands of tissue secrete substances
such as prostaglandins that have inhibitory effects.
o P/E: usually non-contributory, cervical motion may be tender is there are adhesions of
the internal genitalia
o Testing:
 Peritoneum: laparoscopic visualization (focal hemorrhagic nodules)
 Ovary: imaging of blood-filled cyst (i.e. “chocolate cyst”)
 Myometrium: imaging of uterus. (intramural nodules)
Natural history (treatment)
o Treatment depends upon the symptoms:
 Pain: NSAIDs, COCP
 Hormonal suppression (of estrogen):
• Pregnancy
• COCP
• Leuprolide
 Surgery: for selected cases including masses, cysts and adhesions.

Endometrial neoplasia
-

-
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Endometrial hyperplasia:
o There are multiple classifications for the pathologic entities that cause proliferation of
endometrial glands. These can all be divided into 2 pathophysiologic groups: estrogen
stimulation without opposing progesterone and chromosomal mutations causing
unregulated growth. Chromosomal mutations usually have associated nuclear
abnormalities and this nuclear atypia is called dysplasia. Whether one uses the WHO
classification (simple hyperplasia, complex hyperplasia, nuclear atypia) or the EIN
classification (benign hyperplasia, endometrial intraepithelial neoplasm), the
implications are the same.
o Hyperplasia (i.e. proliferating glands) has a low enough risk of developing carcinoma
(about 2-3%) that it can be treated with progesterone to shed the endometrium
present.
o Atypia denotes a precancer with a high enough cancer risk (15-20%) that hysterectomy
is appropriate if there is no consideration of fertility. There is a significant risk of coexistent endometrial carcinoma in hyperplasias with atypia (20-25%).
Endometrial carcinoma:
o Epidemiology:
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Most common gynecologic cancer in the US (endometrium > ovary > cervix)
• In resource-poor countries, cervical cancer is most common
th
 4 highest incidence cancer overall (breast > lung > colon > endometrium >
thyroid)
• 1-2% lifetime risk in women
 Risk factors:
• Age: median age of diagnosis is 60 years
• Prolonged exposure to elevated estrogen levels (same as breast)
o High BMI (↑aromatase activity)
o Early menarche / late menopause
o Nulliparity
o Unopposed oral estrogen
o Repeat anovulatory cycles (e.g. PCOS)
• Hereditary:
o Lynch syndrome (2-5% of cases)
 Autosomal dominant loss of function in mismatch repair genes
(MMR) leading to microsatellite instability (MSI).
 60% lifetime risk of endometrial carcinoma.
o Presentation:
 Symptoms: abnormal bleeding
 P/E: non-contributory
 Testing: endometrial biopsy
o Pathophysiology: there are 2 main types of endometrial carcinoma
 Endometrioid (Type 1 in some classifications): 80%
• Stimulated by estrogen, arises in hyperplasia, presents early and has a
good prognosis.
• Commonest chromosomal defect is loss of function mutation in tumor
suppressor PTEN.
 Serous (Type 2 in some systems) 20%
For further discussion, see:
• Arises in very elderly, aggressive, presents late with
General pathology, molecular
metastasis, poor prognosis.
basis of neoplasia
• Chromosomal defect is loss of function mutation in
tumor suppressor p53.
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Endometrioid carcinoma (Type I)

Serous carcinoma (Type II)

o Natural history:
 Prognosis: staging (TNM). Depth of invasion into the myometrium is a key factor.
 Complications: progression is
local, into pelvic structures
 Treatment: surgical.

9
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Myometrium: leiomyomas (“Fibroids”)
-

-

-

-

Epidemiology:
o Commonest pelvic neoplasm of the pelvis, they can be found in 60% of middle-aged
Black women and 40% of white women.
o They are hormone sensitive and are more
common in patients with an increased lifetime
exposure to estrogen
Presentation:
o Symptoms:
 Abnormal bleeding
 Pelvic pressure
 Infertility
o Signs: may be palpable
o Testing: imaging
Pathophysiology:
o Classified by location (see image):
o Pathology: a benign monoclonal proliferation of
smooth muscle cells.
Natural history
o Benign, with variable growth, but typically
regress after menopause as the tumors are
hormonally-dependent.
o Treatment:
 Medical: ↓estrogen (COCP, leuprolide)
 Surgical:
• Myomectomy (preserves fertility)
• Hysterectomy

Fallopian tube
Acute pelvic inflammatory disease (PID) (Also discussed in: Female reproductive system: vulva
and vagina)
-

Pathophysiology:
A. Sexually transmitted disease: N. gonorrhea and C. trachomatis
(for further discussion of bacteria, see: Infectious diseases, Medically important bacteria
Part C-Neisseria and Part E-Chlamydia)

10
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These organisms prefer glandular epithelium, and so infection typically starts as an
endocervicitis. In a minority of patients, infection ascends up the endometrium to
the salpinx where acute salpingitis causes the clinical syndrome of acute PID.
o N. gonorrhea can infect glandular mucosa in Bartholin glands, with abscess
formation, urethra with urethritis and dysuria and the squamous epithelium of
the oropharynx with pahryngitis.
o C. trachomatis is confined to the internal genitalia.

B. Endogenous:

-

-
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o Acute PID can be caused by normal flora from the vagina if it is introduced into
the endometrial cavity by delivery or surgical procedure.
Presentation:
• Symptoms:
o A majority of infections are asymptomatic even with significant pathology.
 Chronic presentations include infertility and ectopic pregnancy
o Several days post-menses: dull pelvic pain of < 1 week, vaginal discharge (70%)
and low grade fever
o Dysuria from urethritis.
• P/E:
o Adnexal tenderness with a (+) “chandelier” sign (patient pain is reproduced by
movement of the cervix).
• Testing:
o Nucleic acid testing (NAT) on fluids (vaginal discharge, urine)
o Imaging: tubal dilation from pyosalpinx
Natural history:
• Complications:
o Acute (gonococcus):
 Infection can spread beyond the fallopian tube to cause a peritonitis
involving the liver (i.e. perihepatitis of Fitz-Hugh-Curtiss syndrome)
 Involvement of oropharynx can cause a pharyngitis
 Sepsis can result in septic arthritis and involve other organs.
o Chronic:
 Chronic PID with hydrosalpinx, adhesions and tubal obstruction.
- Pelvic pain and dyspareunia
- Ectopic pregnancy
- Infertility
• Treatment (acute):
o 3rd generation cephalosporin (e.g. ceftriaxone, which binds to penicillin-binding
proteins of cell wall and doxycycline, which binds to 30S unit of the ribosomal
RNA).
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Ectopic pregnancy:
• Definition: implantation of the fetus outside of the uterus. 96% are in the salpinx.
• Epidemiology:
o Leading cause of maternal death, due to hemorrhage
o Risk factors:
 PID due to chlamydia and gonorrhea
 Smoking
• Presentation:
o Symptoms:
 Vaginal bleeding 6-8 weeks after last menses
 Pelvic pain
o P/E: not useful except to show that the bleeding is from the uterus and to assess
hemodynamic stability.
o Testing:
 β-HCG (serial β-HCGs show a slower rise than a normal pregnancy and this
can be diagnostic)
 Imaging: usually a transvaginal ultrasound
o Natural history
 Prognosis depends on which of the 3 clinical courses the pregnancy takes:
- Rupture: life-threatening hemorrhage
- Abortion: may be associated with severe pain
- Spontaneous resolution: in 50-60%
 Treatment:
- Methotrexate (competitive inhibition of dihydrofolate reductase to
block thymidine synthesis from uracil)
- Surgery: for hemorrhage or rupture

Ovary
Polycystic ovary syndrome (PCOS): discussed in Female reproductive endocrinology: Structure
and function and Female reproductive endocrinology, amenorrhea and infertility.
-
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This is a complex disease with hereditary and environmental risk factors. It has 3 consistent
findings: ovarian hyperandrogenism, insulin resistance /obesity and elevated luteinizing
hormone.
o The elevated LH can lead to increased androgen synthesis due to stimulation of thecal
cells.
o Increased androgens interfere with the menstrual cycle at multiple points, including
normal follicle development and the inhibition of GnRH by progesterone.
o It is not clear how insulin resistance /obesity causes the increase in androgens.
o PCOS can be treated with insulin sensitizers like metformin.
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Diagnosis requires 2 of 3:
o Hyperandrogenism
o Oligomenorrhea /amenorrhea
o Polycystic ovaries (by ultrasound)
Treatment of common presentations:
o General: weight loss
o Infertility:
 Clomiphene: blocks the estrogenic inhibition of GnRH neurons in the
hypothalamus
o Hirsutism:
 COCP: suppression of GnRH with decrease in LH effect on thecal cells
 Spironolactone: inhibition of testosterone receptor on hair shafts

Ovarian torsion:
-

-

-

Epidemiology:
o Can occur at any age, most commonly in the 20-30’s
Presentation:
o Symptoms: acute onset of pelvic pain
o P/E: adnexal mass
o Testing: imaging, usually ultrasound, shows an enlarged ovary with edema and
hemorrhage.
Pathophysiology:
o Torsion of the ovary around its ligaments first compresses the veins as they have a
lower internal pressure. Hemorrhagic venous congestion causes progressive
compression of the arteries, leading to ischemic necrosis.
 90% of cases have a pre-existing ovarian mass that predisposes the ovary to
torsion (e.g. most common is a benign cystic teratoma).
Natural history:
o Viability of the ovary depends upon whether or not there has been severe enough
arterial occlusion to cause ischemic necrosis. Gross appearance is not a good predictor
as the hemorrhage is due to venous congestion.
o Treatment:
 Laparoscopy for viability assessment. Detorsion, if possible
 Surgical excision for necrotic ovary.

Ovarian masses
Ovarian cysts:
-

13

Ovarian masses are common findings on physical examination and imaging.
The critical decision is to differentiate malignant causes from benign causes:
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o Cysts < 3cm in diameter in reproductive age women are presumed to be physiologic
follicular cysts.
 They are thought to be formed when the fluid space left after the capsular
rupture from ovulation seals over.
 These cysts can be followed by imaging. They should rupture and disappear
within months.
o Cyst that have a high risk for malignancy:
 Post-menopausal age group
 Complex architecture and solid areas.
o The nature of cysts can be reliable judged by their gross appearance at ultrasound:

Ovarian neoplasms
Introduction:
-

14

A general principle of neoplasia is that every neoplasm derives from a specific cell and every
cell can cause a neoplasm. Identification of the common cells of the ovary provides the
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basis of classification. Note that while there are dozens of different ovarian neoplasms, only
a few are worth learning for anyone other than a specialist.
o Surface epithelial cells
 Serous carcinoma (the model neoplasm for ovarian malignancies)
o Sex cord- stromal cells
 Granulosa cell tumor (can produce estrogen)
 Thecal cell tumor (can produce androgen)
 Fibroma (can cause Meigs syndrome)
o Germ cells
 Benign cystic teratoma (most common neoplasm of the ovary)
o Metastases
 Classic example: metastatic gastric adenocarcinoma (Krukenberg tumor)

Serous carcinoma of the ovary
- 95% of ovarian cancers are epithelial (i.e. they are carcinomas) and 75% of these are serous
carcinomas. Serous carcinomas serve as the model for all ovarian malignancies.
- Epidemiology
o Prevalence:
 Ovarian malignancy are the 5th commonest cause of cancer death in females.
• Lung > breast > colon > pancreas > ovary
o Median age at time of diagnosis is 63 years.
o Risk factors:
 Environmental: infertility, PCOS, cigarette smoking
 Hereditary: BRCA 1 & 2

15
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Pathophysiology:
o The covering of the ovary is a modified peritoneum, referred to as a surface epithelium.
It has a common behavior with the epithelium of the distal fallopian tube and
peritoneum.
 Some authors refer to the neoplasm as “serous carcinoma of the ovary, fallopian
tube and peritoneum”.
o It is not clear where the cancer starts, but there is good evidence that it is the distal
fallopian tube, which then seeds the surface of the ovary.
o The tumor can grow on the surface of the ovary as a surface mass, or it can grow
beneath the capsule and form a cyst.
o There are 2 different patterns of disease:
 High grade serous carcinoma (90%): an aggressive malignancy that is widespread
at time of diagnosis and is associated with p53 abnormalities
 Low grade serous carcinoma (10%): an indolent malignancy that is associated
with RAS and RAF mutations.

Low grade serous carcinoma

High grade serous carcinoma

 BRCA mutation is seen in about 10% of serous carcinomas
 Serous carcinomas form psammoma bodies, a helpful feature in diagnosis

16
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Psammoma bodies
These concretions have an easily identified concentric rings. They are
helpful in identifying serous carcinoma of the ovary and papillary carcinoma
of the thyroid. They can also be found in meningiomas of the CNS.

Serous carcinomas first spread over the peritoneum before they metastasize to
solid organs. This seeding initially causes only vague symptoms. When it is
widespread, it is described as peritoneal carcinomatosis.
o Presentation
o Symptoms:
 The peritoneal spread only gives vague symptoms such as a change in
bowel habit, vague pains and with a malignant effusion, enough ascites
to increase abdominal girth with a sensation of bloating.
o P/E: ascites and ovarian mass, usually bilateral.
o Testing:
 Cancer is a pathologist diagnosis.
 Paracentesis: malignant cells by cytology. Psammoma bodies are
diagnostic of tissue type.
 BRCA 1 & 2 with appropriate history.
o Natural history
o Prognosis is by stage
 60% of patients present as stage 4 (15% 5 year survival)
 Involvement of the peritoneum is stage 3 (40% 5 year survival)
o Treatment:
 Surgery and chemotherapy.


Benign cystic teratoma (aka dermoid cyst)
-
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A teratoma contains all three embryologic cell lines (ectoderm, endoderm and mesoderm)
Skin is commonly present. This makes hair and produces keratin. The keratin has fluid-like
properties which form cystic masses, hence dermoid cyst.
There are 2 distinctive pathologic features:
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o Teratomas form teeth. This means that they can be diagnosed by abdominal X-ray
o They can form functioning endocrine tissue, especially thyroid tissue and carcinoid
tumor. These can present with endocrine features.
o Benign cystic teratomas have a characteristic solid area, the Rokitansky nodule, that can
be used for diagnosis in imaging.
Sex cord-stromal tumors
-

Granulosa cell tumors can make estrogen causing precocious puberty.
Thecal cell tumors can make androgen, causing virilization
Fibromas can cause mechanical irritation of the peritoneum. This can generate a large
enough transudate to cause a pleural effusion in the right side as there are channels the
abdomen and thorax at this site. This is called Meigs syndrome.

Metastatic carcinoma
-

Many tumors metastasize to the ovary in late disease, but most distinctive is the
Krukenberg tumor. Diffuse gastric carcinomas (i.e. linitis plastica) spread as individual cells
because they lack the key desmosomal protein e-cadherin. For unknown reasons, they have
a predilection for the ovary and can present as bilateral ovarian masses, called Krukenberg
tumors. Diffuse carcinomas have a characteristic cell type, the signet cell, which is filled with
mucin. The diagnosis of gastric metastases can be suggested by the ovarian biopsy.

Signet ring cells are named after the signet ring. This
ring was used as a convenient way for ruler to carry
their official seal. The seal was impressed on a wax to
authenticate documents at a time when most people
were illiterate and could not sign their names. Hence
this is a signature ring, shortened to signet ring.

18
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Female reproductive system: Uterus, fallopian tube and ovary
Do You Know It?
1. When interpreting an endometrial biopsy report, what pathology finding differentiates
treatment with progesterone versus hysterectomy?

2. What conditions expose a women to long periods of high estrogen, leading to
endometrial and breast carcinoma?

3. What hereditary condition predisposes a woman to endometrial carcinoma?

4. How are leiomyomas classified?

5. What are the 2 most important risk factors for ectopic pregnancy?

6. Why does an ovarian torsion form a large, bloody mass?

7. What gross features suggest that an ovarian cyst is benign? Malignant?

8. Describe the commonest presentation of the commonest ovarian cancer.

9. What is the commonest hereditary condition predisposing a woman to ovarian cancer?
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