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Endometriosis is defined as the presence 
of endometrial tissue outside the uterus, 
which induces a chronic, inflammatory 
reaction in the affected tissues (most 
commonly the ovaries, the peritoneal 
cavity and fallopian tubes). The precise 
mechanisms by which endometrial tis-
sue reaches these ectopic locations are 
still unknown. The pathogenic hypoth-
eses developed so far are controversial, 
although the most cited theory is that 
of retrograde menstruation. Other ad-
ditional pathogenic factors are immuno-
logic abnormalities, peritoneal dysfunc-
tion and endometrial disorders.

The aim of this paper is to provide up-
dated information about the modern 
possibilities of the treatment in endo-
metriosis, based on the basic pathogenic 
mechanisms of the disease. In our opin-
ion, treatment must be individualized 
and the therapeutic options should be 
examined in the light of the presenting 
symptoms and associated infertility. An-
other aspect to be considered is the im-
pact of the disease as well as the effect of 
its treatment on the quality of life.
Keywords: endometriosis, pelvic pain, 
infertility, hormonal treatment, surgical 
treatment

Abstract

The therapeutic strategies for endo-
metriosis have evolved in times simul-
taneously with the evolution of knowledge 
of pathogenic mechanisms involved 
in the occurrence and progression of 
the endometrial implants. For these 
pathogenic mechanisms, a series of 
active pharmacological substances as 
well as various surgical techniques have 
developed in time. Recent intensive 
research, focused on identifying and 
understanding the pathogenic mecha-
nisms of endometriosis, led to the de-
velopment of new therapeutic lines, 
both in respect of new therapeutic drugs 
and new ways of administration.

The therapeutically options currently 
used are:

  Observation, which is a “wait-and-
see” approach.

  Hormonal treatment, which en-
sures the temporary regression of 
the endometriotic lesions, relieving 
symptoms.

  Surgical treatment, which can be 
a conservative treatment consisting 
in the removal of visible lesions, or, 
as a last resort, a radical treatment 
consisting in the removal of the 
affected reproductive organs.

1. Observation approach
The observation can be recommended 

as the initial conservative approach for 
infertile patients with a superficial illness 
and reduced or absent symptomatology, 
or for perimenopausal patients.

The observation approach is a non-
interventional therapeutic strategy or 
a minimal intervention (antiprostaglan-

dinic medication for relieving the pain) 
which is mainly based on monitoring 
the evolution of the disease(1).

For patients with incipient or moderate 
endometriosis who wish to remain 
pregnant a period of 6 months up to 1 
year of unprotected sexual contact may 
be recommended. If pregnancy does not 
meanwhile occur another therapeutic 
strategy can be used. 

Several studies reported similar preg-
nancy rates following the observation 
approach versus medical or hormonal 
treatment or conservative surgical treat-
ment (consisting in the removal of the 
endometrial implants)(2). 

Premenopausal patients (even if 
having a severe form of the disease) often 
need no treatment because following 
menopause the estrogenic stimulus 
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ceases and the endometrial implants 
decrease in size leading to the regression 
of the disease.

2. Medical treatment
The multiple medical strategies in 

endometriosis are targeted to the hor-
monal alteration of the menstrual 
cycle attempting to induce a state of 
pseudo-pregnancy, pseudo-menopause 
or chronic anovulation. All these situa-
tions generate an environment which 
is hostile to the growing, developing 
and expansion of the endometrial im-
plants(3).

2.1. Analgesic treatment 
2.1.1. Nonsteroidal anti-inflammatory 

drugs
The analgesic treatment with non-

steroidal anti-inflammatory drugs 
(NSAIDs) is the first-in-line treatment 
in an endometriosis characterized by 
minimal or medium pain.

NSAIDs block the synthesis of prosta-
glandins (hormone-like substances in-
volved in endometrial pain and inflam-
mation). They are effective in relieving 
dysmenorrhea in about 80% of patients. 
However pain relief can be incomplete 
since the mechanisms which trigger 
the pain in endometriosis are complex, 
involving multiple other factors besides 
prostaglandins. It is important to note 
that NSAIDs have significant adverse 
effects, like gastric ulcerations and 
anovulatory effects when taken at mid-
cycle.

2.1.2. Other analgesic drugs
Tramadol is prescribed as second line 

medication. The usual dose is  100-200 mg 
per day, but it has to be prescribed with 
caution for the patients with epilepsy 
and for those who use at the same time 
monoamine oxidase inhibitors (IMAO).

2.2. Hormonal treatment
2.2.1. Danazol
Danazol (Danocrine) is an androgenic 

synthetic substance which influences 
the hypothalamic and pituitary glands, 
inhibiting the secretion of FSH and 
LH and the consecutive reduction of 
the ovarian steroidogenesis. The sub-
sequent atrophy of the endometrial 
implants leads to the relieving of the 
symptoms. It appears that Danazol 
might also influence the immune sys-
tem by decreasing the concentration of 
autoantibodies with beneficial effects in 
endometriosis(4). Part of the Danazol’s 

efficiency is also due to the effect of 
GnRH suppression and of gonadotropin 
secretion as well as to the increase the 
metabolic clearance of estradiol and 
progesterone.

Based on all these effects Danazol 
induces an environment in which the 
increased levels of androgens and the 
very low levels of estrogens obstruct the 
progression of endometriosis; the ame-
norrhea induced prevents the formation 
of new endometrial implants in the 
peritoneal cavity(5).

The therapy must be started when the 
patient is menstruating. The initial dose 
is usually 800 mg per day (divided in two 
oral doses). Patients with less severe 
symptoms may be given 200 to 400 mg 
per day, divided in two oral doses. The 
duration of the treatment is 6-9 months.

The Danazol adverse effects include 
estrogen deficiency ( flushing, sweating, 
atrophic vaginitis) and androgenic ef-
fects (hirsutism, weight gain and acne).

2.2.2. GnRH agonists
GnRH agonists are substances che-

mically similar to the natural hormone 
GnRH. These synthetic analogues 
increase the blood levels for LH and 
FSH, leading initially to an increase 
of gonadic steroids. For this reason, 
in certain situations, an aggravation 
of the symptomatology can occur 
during the first month of treatment(6). 
However, continuous administration 
induces a strong down-regulation 
of the pituitary receptors for GnRH, 
with a strong decrease in FSH and 
LH levels; the cessation of the cyclic 
secretion of the ovarian hormones 
induces a pseudo-menopausal state 
characterized by hypoestrogenism and 
amenorrhea. As far as pain relieve is 
concerned the efficacy of the agonists 
is similar to that of Danazol(7).

GnRH agonists reduce the level 
of ovarian hormones down to levels 
identified in patients in menopause 
(or whose ovaries had been surgically 
removed) in 2 to 4 weeks. Ovulation and 
menstruation are resumed as soon as 
the treatment is withdrawn(8).

The agonist medication leads to 
an almost complete alleviation of the 
symptomatology usually in 4 weeks. 
In many cases the laparoscopic exa-
mination confirmed the complete re-
gression of lesions(9). Just like Danazol, 
GnRH agonists are more efficient in 

superficial lesions and less efficient in 
endometriomas; they have no effect in 
adhesions and scar tissues.

The leuprolide dose is 3.75 mg (single 
intramuscular injection, monthly). Pos-
sible leuprolide side effects are decreased 
bone density and estrogen deficiency.

Goserelin can be administered in a 3.6 
mg dose (subcutaneously, every 28 days). 
The estrogen deficiency is one of the 
major inconveniences of the treatment 
with Zoladex.

Nafarelin is available as a nasal spray 
to be used twice daily (400 mg). Adverse 
effects include estrogen deficiency, bone 
density changes and nasal irritation.

2.3. Synthetic progestatives
Synthetic progestatives limit the 

estrogen-dependent growth of the 
endometriotic tissue and long term 
therapy with these substances induces 
endometrial atrophy. The progestatives 
also inhibit the secretion of the pitui-
tary gonadotropins and the ovarian 
production of steroids and also have a 
mild androgenic effect(6).

The analgesic effect has been reported 
as excellent, more than 80% of treated 
patients presenting complete or partial 
alleviations of pelvic pain.

As regards infertility, it appears that 
it is not influenced by progestatives. 
In a nonrandomized study on patients 
with incipient illness treated with me-
droxyprogesterone acetate, Danazol 
or observation approach therapy, the 
pregnancy rates during a period of 18 
months had been similar. For this reason 
infertility as the sole symptom of the 
disease does not justify the utilization of 
synthetic progestatives. 

Synthetic progestational agents can 
be administered orally or by injection. 
Medroxyprogesterone can be admi-
nistered orally, 5-20 mg per day. Pos-
sible adverse effects include weight 
gain, depression, irregular menses or 
amenorrhea. Medroxyprogesterone sus-
pension is administered as intramuscular 
injection (100 mg per dose) every two 
weeks for two months and then once 
a month for four months (200 mg per 
dose). The side effects are the same with 
oral progestins

2.4. Oral contraceptives
Low doses of combined oral con-

traceptives (COC) (estrogen and pro-
gesteron) are often prescribed for the 
treatment of dysmenorrhea and of other 
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symptoms in endometriosis. They can 
be administered in cycles (3 weeks) or 
continuously without any interruption(10). 
This latter option induces the so called 
“pseudo-pregnancy” state and has been 
used for several decades, often being 
deemed as the first line therapy in en-
dometriosis(10). 

COC inhibit FSH and LH secretion by 
suppressing the production of estrogens 
in the ovaries. This induces an initial 
decidualization of the endometrial tis-
sue followed by atrophy within several 
months, inhibiting the growth, bleeding 
and inflammation of the endometrial 
lesions(11).

Oral contraceptives (1 pill per day) 
may be administered by a continuous or 
cyclic pattern and their side effects may 
include headache, nausea and hyper-
tension.

2.5. Local hormonal treatment: new 
therapeutic perspectives

Intense recent research has focused 
on identifying and understanding 
the pathogenic mechanisms of endo-
metriosis, leading to the emergence of 
new therapeutic strategies implying new 
medications as well as new methods of 
administration.

During the past few years a new 
method of administration for hormonal 
treatment has become more and more 
frequently used: the local administration 
(intrauterine and vaginal) of estrogens, 
progesterone or estro-progesterone de-
rivatives, as substitution hormone the-
rapies administered for contraception, 
for treating menorrhagia or vaginal 
dystrophy.

Devices of local hormone adminis-
tration for progesterone derivatives 
(levonorgestrel) or Danazol are more 
and more frequently used in patients 
affected by endometriosis(12).

The advantages of local hormone 
delivery are:

  Increased efficiency due to direct 
local effects on target organs. 
  Reduction of systemic effects. 
  Patient’s increased compliance with 
the treatment(13).

2.5.1. Intrauterine levonorgestrel 
(LNG-IUS)

LNG-IUS has an antiproliferative ef-
fect and can also block the estrogen 
receptors thus having an anti-estrogenic 
effect as well(13,14). The intrauterine ad-
ministration of LNG with direct distri-

bution in pelvic tissues causes a local 
concentration of the progestational 
agent exceeding its plasmatic level(15). 
The local absorption seems to be 
more efficient, limiting the adverse 
effects, thus ensuring a better patient 
compliance especially for long term 
treatment. This local hormone therapy 
successfully treats dysmenorrhea and 
chronic pelvic pain associated with 
deep endometriosis(16). Its use following 
conservative surgical treatment for 
symptomatic endometriosis reduces con-
siderably the medium risk of recurrence 
of moderate or severe dysmenorrhea(17).

The use of LNG-IUS is a valuable 
asset in the treatment of adenomyosis, 
its efficiency in the treatment of 
adenomyosis being due to the effect 
referred to as decidualisation, followed 
by subsequent marked atrophy of the 
endometrial and adenomyosis sites. 
It has been noted that LNG-IUS also 
induces a down-regulation of estrogenic 
receptors in glands as well as in the 
stroma of the endometrial tissue pre-
venting estrogenic stimulation, inducing 
atrophy and decreasing the extent of 
adenomyosis(12).

2.5.2. Intrauterine Danazol 
It is known that Danazol has direct 

effects on endometrial tissue by inhi-
biting DNA synthesis and inducing 
apoptosis. As long as the adenomatous 
tissue is directly connected to the sur-
face of endometrial tissue and to uterine 
cavity by endometrial gland ducts, the 
intrauterine administration of Danazol 
is followed by its direct transfer to 
adenomatous and adjacent tissues.

Danazol has anti-angiogenic, anti-
inflammatory and imunomodulatory 
effects, reducing vaginal bleeding (with 
no endometrial atrophy) and decreasing 
endometrial cell proliferation and dif-
ferentiation(13).

The literature has documented pro-
mising results regarding the intrauterine 
utilization of Danazol in patients af-
fected by adenomyosis. Indeed in these 
patients the use of intrauterine devices 
is effective in eliminating dysmenorrhea 
and hypermenorrhea. Moreover it 
appears to be also effective in infertile 
patients, since conception usually oc-
curs following its removal. 

In a recent prospective study lead by 
Cobellis L. et al, the authors have assessed 
the efficacy of continuous intrauterine 

release of Danazol in the treatment of 
dysmenorrhea, chronic pelvic pain and 
of dyspareunia associated with moderate 
and/or severe endometriosis(18). The 
authors concluded that dysmenorrhea, 
dyspareunia and the chronic pelvic pain 
are considerably diminished from the 
first month of treatment (p<0.01) and 
the effect is maintained for a period of 
6 months. These results show that the 
continuous Danazol intrauterine release 
represents an effective conservative 
treatment for the alleviation of all the 
painful symptoms associated with 
endometriosis, as well as for the con-
trol of menorrhagia occurring in adeno-
myosis(18).

2.5.3. Intravaginal Danazol 
The vaginal administration of Da-

nazol (vaginal ring) has been tested 
in several studies with promising re-
sults for treating patients with deep 
endometriosis(19).

The administration of Danazol vaginal 
gel (100 mg/0.2 ml) for 4 months resulted 
in the decrease of dysmenorrhea and 
chronic pelvic pain in 24 patients with 
endometriosis(12).

Upon intravaginal administration Da-
nazol presents the following routes of 
diffusion:

  Direct, passive diffusion through 
the vaginal mucus.
  Diffusion through the venous 
circulation system. 
  Diffusion through the lymphatic sys-
tem in the upper part of the vagina, 
which communicates directly with 
that of the uterus(12).

The Razzi S. et al study assesses the 
therapeutic efficacy of intravaginal 
Danazol in deep endometriosis. This 
is a sonographic study based on the 
use of trans-vaginal or trans-rectal 
probes and it documented the size re-
duction of the lumps on rectovaginal 
septum level, following the intravaginal 
administration of Danazol(13).

2.6. Aromatasis inhibitors 
Aromatasis inhibitors have been 

initially investigated in postmenopausal 
patients with mammary neoplasm. 
Now they are being assessed in preme-
nopausal patients that underwent ovary 
ablation or suppression. Anastrozol 
and Letrozol are currently successfully 
used in the treatment of endometriosis 
in postmenopausal as well as in pre-
menopausal patients(20). 
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Suspected endometriosis: pain or infertility

Pain Infertility (other causes 

excluded)

Observation 

approach

Mild - moderate  Moderate - severe Laparoscopic diagnosis

Empiric treatment 

with OCPs or 

progestins

Laparoscopic diagnostic

Surgical excision and 

ablation of lesions

Immediate postsurgical therapy: 

Danozol, OCPs, GnRH agonists 

or progestational agents

Recurrence

Medical therapy:   

6-9 months

Unbearable pain/

pregnancy undesirable

Hysterectomy with 

bilateral anexectomy

Surgical excision and 

ablation of the lesions

In vitro fertilization or 

superovulation

Figure 1. Symptomatology-based therapeutic algorithm in endometriosis (pain or infertility) (OCPs - oral contraceptive pills, GnRH -  
gonadotropin - releasing hormone)(24)

In premenopausal patients the as-
sociation of some ovary suppressors 
to aromatasis inhibitors is required, or 
else the estrogenic depletion increases 
the FSH and LH secretion with ovary 
stimulation(20). 

GnRH agonists, progestin, progeste-
rone or combined oral contraceptives 
have been associated to aromatasis 
inhibitors, all of them having an obvious 

positive effect in alleviating the pelvic 
pain.

3. Surgical treatment 
3.1. Conservative surgical treatment
The laparoscopic intervention repre-

sents the diagnostic and therapeutic 
“gold standard” for endometriosis. 
The laparoscopy allows the biopsy 
of the suspected lesions and the es-

tablishment of the histological diag-
nosis.

The conservative laparoscopic sur-
gical treatment consists in removing 
all visible areas of endometriosis 
by excision, fulguration (tissue des-
truction with electric current) or laser 
vaporization. The purpose of con-
servative therapy is to excise to the 
largest visible extent of endometriosis 
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lesions (and whenever possible of 
adherences, too) for alleviating the 
pain and for reconstructing (as close 
to the physiological state as possible) 
of the pelvic anatomy, for the purpose 
of preserving fertility.

The treatment presents better results 
as far as the alleviation of the pain is 
concerned, with a response in at least 80% 
in cases of mild-moderate endometriosis(21). 
Up to 90% of the patients who initially 
responded to the conservatory surgical 
treatment had not experienced relapses of 
pain within 1 year(21).

Unfortunately, the conservative treat-
ment cannot guarantee the removal 
of microscopic endometriosis lesions 
and therefore relapses following this 
procedure are unavoidable. 

The average pregnancy rate after the 
laparoscopic treatment ranges between 
34% and 89%. The pregnancy occurring 
following surgical treatment seems to 
delay endometriosis relapses.

3.2. Radical surgical treatment 
In severe endometriosis, whenever 

the disorder threatens the function of 
vital organs or severely alters the quality 
of life (very intense and persistent 
pain or different incapacities), the 
only therapeutic option is the ra-
dical approach, consisting of total 
hysterectomy with bilateral annexec-
tomy. The treatment thus induces an 
abrupt and dramatic surgical meno-
pause followed by the classical sympto-
matology of hypoestrogenism: flushes, 
vaginal atrophy, emotional liability, 
increased risk for osteoporosis and 
cardiovascular diseases(22). In order to 
reduce such symptoms and to avoid 
long term after-effects, the low-dose 
estrogen (ERT - 0.625 mg/day) or conju-
gated estrogens hormone therapy is 
used. However, there is a chance that 
this therapy may stimulate residual 
endometriosis. For this reason a rigorous 
follow-up of the patient is required. 

Moreover, progesterone therapy must 
be associated to ERT in order to prevent 
the stimulation of hyperplasia and of any 
possible cancer lesions in the residual 
endometriotic tissues. In selected cases 
inter-annexal hysterectomy is indicated 
with the conservation of the ovaries.

Whenever possible, hysterectomy 
should be avoided in young patients 
willing to preserve their fertility. Young 
women (<30 years old) who undergo 
hysterectomy due to pelvic pain and 
endometriosis incur a higher risk for 
residual symptoms than women aged 
over 40 years(23). 

3.3. Therapeutic algorithm 
Figure 1 introduces a symptoma-

tology-based therapeutic algorithm. 
It can be useful to gynecologists and 
obstetricians and has great impli-
cations in medical practice (Figure 1 
- Symptomatology-based therapeutic 
algorithm in endometriosis - pain or 
infertility).   
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