
E ndometriosis is a gynecologic disor-
der characterized by the presence 
and growth of endometrial tissue 

outside the uterine cavity (ie, endometrial 
implants), most commonly found on the 
ovaries. Although its pathophysiology is not 
completely understood, the disease is as-
sociated with dysmenorrhea, dyspareunia, 
and infertility.1,2 Endometriosis is an estro-
gen-dependent disorder, predominantly af-
fecting women of childbearing age. It occurs 
in 10% to 15% of the general female popula-
tion, but prevalence is even higher (35% to 
50%) among women who experience pelvic 
pain and/or infertility.1-4 Although endome-
triosis mainly affects women in their mid-
to-late 20s, it can also manifest in adoles-
cence.3,5 Nearly half of all adolescents with 
intractable dysmenorrhea are diagnosed 
with endometriosis.5

ETIOLOGY
The etiology of endometriosis, while not 
completely understood, is likely multifac-
torial. Factors that may influence its de-
velopment include gene expression, tissue 
response to hormones, neuronal tissue 
involvement, lack of protective factors, in-
flammation, and cellular oxidative stress.6,7

Several theories regarding the etiology 
of endometriosis have been proposed; the 
most widely accepted is the transplanta-
tion theory, which suggests that endome-

triosis results from retrograde flow of men-
strual tissue through the fallopian tubes. 
During menstruation, fragments of the 
endometrium are driven through the fallo-
pian tubes and into the pelvic cavity, where 
they can implant onto the pelvic struc-
tures, leading to further growth and inva-
sion.2,6,8 Women who have polymenorrhea, 
prolonged menses, and early menarche 
therefore have an increased risk for endo-
metriosis.8 This theory does not account for 
the fact that although nearly 90% of women 
have some elements of retrograde men-
strual flow, only a fraction of them develop 
endometriosis.6 

Two other plausible explanations are 
the coelomic metaplasia and embryonic 
rest theories. In the coelomic metaplasia 
theory, the mesothelium (coelomic epi-
thelium)—which encases the ovaries—in-
vaginates into the ovaries and undergoes a 
metaplastic change to endometrial tissue. 
This could explain the development of en-
dometriosis in patients with the congenital 
malformation Müllerian agenesis. In the 
embryonic rest theory, Müllerian remnants 
in the rectovaginal area, left behind by the 
Müllerian duct system, have the potential 
to differentiate into endometrial tissue.2,5,6,8

Another theory involving lymphatic or 
hematologic spread has been proposed, 
which would explain the presence of en-
dometrial implants at sites distant from the 
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uterus (eg, the pleural cavity and brain). 
However, this theory is not widely under-
stood.6  

The two most recent hypotheses on 
endometriosis are associated with an ab-
normal immune system and a possible ge-
netic predisposition. The peritoneal fluid 
of women with endometriosis has different 
levels of prostanoids, cytokines, growth fac-
tors, and interleukins than that of women 
who do not have the condition. It is uncer-
tain whether the relationship between peri-
toneal fluid changes and endometriosis is 
causal.6 A genetic correlation has been sug-
gested, based on an increased prevalence of 
endometriosis in women with an affected 
first-degree relative; in a case-control study 
on family incidence of endometriosis, 5.9% 
to 9.6% of first-degree relatives  and 1.3% of 
second-degree relatives were affected.9 The 
Oxford Endometriosis Gene (OXEGENE) 
study is currently investigating susceptible 
loci for endometriosis genes, which could 
provide a better understanding of the dis-
ease process.6 

CLINICAL PRESENTATION
The most common symptoms of endome-
triosis are dysmenorrhea, deep dyspareu-
nia, chronic pelvic pain, and infertility, but 
20% to 25% of affected women are asymp-
tomatic.4,10,11 Pelvic pain in women most 
often heralds onset of menses and worsens 
during menstruation.1 Other symptoms in-
clude back pain, dyschezia, dysuria, nau-
sea, lethargy, and chronic fatigue.4,8,10 

Endometriosis is concomitant with in-
fertility; endometrial adhesions that attach 
to pelvic organs cause distortion of pelvic 
structures and impaired ovum release and 
pick-up, and are believed to reduce fecun-
dity. Additionally, women with endometri-
osis have low ovarian reserve and low-qual-
ity oocytes.6,8 Altered chemical elements 
(ie, prostanoids, cytokines, growth factors, 
and interleukins) may also contribute to 
endometrial-related infertility; intrapelvic 
growth factors could affect the fallopian 
tubes or pelvic environment, and thus the 
oocytes in a similar fashion.6 

In adolescents, endometriosis can pre-
sent as cyclic or acyclic pain; severe dys-

menorrhea; dysmenorrhea that responds 
poorly to medications (eg, oral contracep-
tive pills [OCPs] or NSAIDs); and prolonged 
menstruation with premenstrual spotting.1

The physical exam may reveal tender 
nodules in the posterior vaginal fornix; cer-
vical motion tenderness; a fixed uterus, cer-
vix, or adnexa; uterine motion tenderness; 
thickening, pain, tenderness, or nodularity 
of the uterosacral ligament; or tender ad-
nexal masses due to endometriomas.8,10

PATHOLOGIC CHARACTERISTICS 
AND STAGING
Gross pathology of endometriosis varies 
based on duration of disease and depth of 
implants or lesions. Implants range from 
punctate foci to small stellate patches that 
vary in color but typically measure less than 
2 cm. They manifest most commonly in the 
ovaries, followed by the anterior and poste-
rior cul-de-sac, posterior broad ligament, 
and uterosacral ligament. Implants can also 
be located on the uterus, fallopian tubes, 
sigmoid colon, ureter, small intestine, lungs, 
and brain (see Figure, page 30).3

Due to recurrent cyclic hemorrhage 
within a deep implant, endometriomas typ-
ically appear in the ovaries, entirely replac-
ing normal ovarian tissue. Endometriomas 
are composed of dark, thick, degenerated 
blood products that result in a brown cyst—
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TABLE 1

Staging Endometriosis

Stage Classification Description

I Minimal A small number of superficial implants 
and mild adhesions

II Mild More, slightly deeper implants

III Moderate Small chocolate cysts on one or both 
ovaries, with many deep implants and 
more severe adhesions

IV Severe Large chocolate cysts on one or both 
ovaries, with many deep implants and 
more severe adhesions; rectum may 
adhere to posterior of uterus

Source: American Society for Reproductive Medicine.12



hence their designation as chocolate cysts. 
Microscopically, they are comprised of en-
dometrial glands, stroma, and sometimes 
smooth muscle.3 

Staging of endometriosis is determined 
by the volume, depth, location, and size of 
the implants (see Table 1, page 29). It is im-
portant to note that staging does not neces-
sarily reflect symptom severity.12

DIAGNOSIS
There are several approaches to the diag-
nostic evaluation of endometriosis, all of 
which should be guided by the clinical pre-
sentation and physical examination. Clini-
cal characteristics can be nonspecific and 
highly variable, warranting more reliable 
diagnostic methods. 

Laparoscopy is the diagnostic gold 
standard for endometriosis, and biop-

sy of implants revealing endometrial 
tissue is confirmatory. Less invasive 

diagnostic methods include ul-
trasound and MRI—but without 
confirmatory histologic sam-
pling, these only yield a pre-
sumptive diagnosis. 

With ultrasonography, a 
transvaginal approach should 
be taken. While endometrio-
mas have a variety of presen-
tations on ultrasound, most 
appear as a homogenous, hy-
poechoic, focal lesion within the 

ovary. MRI has greater specificity 
than ultrasound for diagnosis of 

endometriomas. However, “shad-
ing,” or loss of signal, within an en-

dometrioma is a feature commonly 
found on MRI.3 
Other tests that aid in the diagnosis, 

but are not definitive, include sedimenta-
tion rate and tumor marker CA-125. These 
are both commonly elevated in patients 
with endometriosis. Measurement of CA-
125 is helpful for identifying patients with 
infertility and severe endometriosis, who 
would therefore benefit from early surgical 
intervention.8

TREATMENT
There is no permanent cure for endome-
triosis; treatment entails nonsurgical and 
surgical approaches to symptom resolu-
tion. Treatment is directed by the patient’s 
desire to maintain fertility. 

Conservative treatment of pelvic pain 
with NSAIDs is a common approach. Pro-
gestins are also used to treat pelvic pain; 
they create an acyclic, hypo-estrogenic 
environment by blocking ovarian estrogen 
secretion and subsequent endometrial cell 
proliferation. In addition to alleviating pain, 
progestins also prevent disease recurrence 
after surgery.2,13 Options include combina-
tion OCPs, levonorgestrel intrauterine de-
vices, medroxyprogesterone acetate, and 
etonogestrel implants. Combination OCPs 
and medroxyprogesterone acetate are con-
sidered to be firstline treatment.8 
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FIGURE

Of unknown cause, endometriosis—the displacement of endometrial 
tissue outside the uterus—results in lesions, usually found on the 
ovaries, fallopian tubes, and ligaments that support the uterus. When 
ovaries are involved, cysts called endometriomas may form. The 
surrounding tissue can become irritated, eventually developing scar 
tissue, adhesions, pain, and infertility.
Credit: Medical Art Inc. / Shutterstock
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Gonadotropin-releasing hormone ago-
nists (GnRH-a), such as leuprolide acetate, 
and androgenic agents, such as danocrine, 
are also indicated for relief of pain resulting 
from biopsy-confirmed endometriosis. Dan-
ocrine has been shown to ameliorate pain 
in up to 92% of patients.3,8 Other unconven-
tional treatment modalities include aroma-
tase inhibitors, selective estrogen receptor 
modulators, anti-inflammatory agents, and 
immunomodulators.2 For an outline of the 
medication choices and their mechanisms 
of action, see Table 2. 

Surgery, or ablation of the implants, is 
another viable treatment option; it can be 
performed via laparoscopy or laparotomy. 
Although the success rate is high, implants 
recur in 28% of patients 18 months after sur-
gery and in 40% of patients after nine years; 
40% to 50% of patients have adhesion recur-
rence.3 

Patients who have concomitant infertil-
ity can be treated with advanced reproduc-
tive techniques, including intrauterine in-
semination and ovarian hyperstimulation. 
The monthly fecundity rate with such tech-
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TABLE 2

Medications for Treating Endometriosis

Treatment class, choice, and dose Mechanism of action

Estradiol/progesterone
Combination oral contraceptive pills (10 mcg to 50 mcg 
ethinyl estradiol, various progesterone formulations and 
dosages, administered daily)

Ortho Evra (0.75 mg ethinyl estradiol/6 mg 
norelgestromin, administered weekly)

Nuvaring (2.7 mg ethinyl estradiol/11.7 mg etonogestrel, 
administered monthly)

Prevents ovulation, stopping the shedding of the 
endometrium, which can cause pelvic pain

Levonorgestrel intrauterine device
Kyleena (19.5 mg levonorgestrel over 5 y)

Liletta (52 mg levonorgestrel over 3 y)

Mirena (52 mg levonorgestrel over 5 y)

Skyla (13.5 mg levonorgestrel over 3 y)

Alleviates pelvic pain, reduces size of lesions, and lessens 
menstrual flow

Injectable contraceptive

Medroxyprogesterone acetate (Depo-Provera; 104 mg 
SQ every 3 mo)

Alleviates pelvic pain by inhibiting gonadotropin secretion, 
therefore suppressing ovulation

Etonogestrel subcutaneous implant
Nexplanon (68 mg etonogestrel over 3 y)

Alleviates pelvic pain by suppressing ovulation

Gonadotropin-releasing hormone agonist (GnRH-a)
Leuprolide acetate (Lupron Depot; 3.75 mg IM every mo 
or 11.5 mg IM every 3 mo)

Binds to the gonadotropin-releasing hormone receptor and 
inhibits secretion of gonadotropins and sex steroids, which 
lowers estrogen levels; estrogen reduction helps alleviate 
pelvic pain and slow growth of implants

Androgen

Danocrine (200 mg to 800 mg/d in divided doses for up 
to 9 mo)

Lowers estrogen and raises androgen levels, which triggers 
a pseudomenopause and shrinks endometrial lesions and 
reduces pain

Sources: Vercellini et al. Nat Rev Endocrinol. 20142; Woodward et al. Radiographics. 20013; Mounsey et al. Am Fam Physician. 
20068; American Society for Reproductive Medicine12; National Institutes of Health14; Kaunitz15; National Collaborating Centre for 
Women’s and Children’s Health16; Altintas et al. J Obstet Gynaecol Res. 2008.17



niques is 9% to 18%.3 Laparoscopic surgery 
with ablation of endometrial implants may 
increase fertility in patients with endome-
triosis.8

Hysterectomy and bilateral salpingo-
oophorectomy are definitive treatment op-
tions reserved for patients with intractable 
pain and those who do not wish to maintain 
fertility.3,8 Recurrent symptoms occur in 
10% of patients 10 years after hysterectomy 
with bilateral salpingectomy, compared 
with 62% of those who have hysterectomy 
alone.8 Complete surgical removal of en-
dometriomas, and ovary if affected, can re-
duce risk for epithelial ovarian cancer in the 
future.2 

COMPLICATIONS
Adhesions are a common complication of 
endometriosis. Ultrasound can be used for 
diagnosis and to determine whether pel-
vic organs are fixed (ie, fixed retroverted 

uterus). MRI may also be used; adhesions 
appear as “speculated low-signal-intensity 
stranding that obscures organ interfaces.”3 
Other suggestive findings on MRI include 
posterior displacement of the pelvic organs, 
elevation of the posterior vaginal fornix, hy-
drosalpinx, loculated fluid collections, and 
angulated bowel loops.3

Malignant transformation is rare, affect-
ing fewer than 1% of patients with endo-
metriosis. Most malignancies arise from 
ovarian endometriosis and can be related 
to unopposed estrogen therapy; they are 
typically large and have a solid component. 
The most common endometriosis-related 
malignant neoplasm is endometrioid car-
cinoma, followed by clear-cell carcinoma.3

CONCLUSION
Patients with endometriosis often present 
with complaints such as dysmenorrhea, 

deep dyspareunia, and chronic pelvic pain, 
but surgical and histologic findings indicate 
that symptom severity does not necessarily 
equate to disease severity. Definitive diag-
nosis requires an invasive surgical proce-
dure.

In the absence of a cure, endometriosis 
treatment focuses on symptom control and 
improvement in quality of life. Familiarity 
with the disease process and knowledge of 
treatment options will help health care pro-
viders achieve this goal for patients who ex-
perience the potentially life-altering effects 
of endometriosis.                                                  CR
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� Endometriosis often manifests with 
dysmenorrhea and chronic pelvic pain, 
but symptom severity does not equate to 
disease severity. 


