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Abstract

Endometriosis is the presence of endometrial tissue outside the uterus. Its prevalence is estimated at 10% of
the female population of reproductive age, with the maximum incidence being between the ages of 25 and 35 years
old. Mostly affected are women with low BMI, high socio-economic status and those that obtain their first pregnancy
after the age of 35. The most common signs and symptoms are dysmenorrhea, chronic pelvic pain and dyspareunia.
Most part of the patients are asymptomatic, diagnosis being established when they address the doctor for sterility
problems. The cause of endometriosis is not entirely known. A few theories have been put forward, but none being
able to thoroughly explain the reasons behind its occurrences.  One of the theories alludes to retrograde menstruation
which is the deposition of endometrial tissue in the peritoneal cavity during menstruation. Another theory revolves
around direct implantation; after c-section, for example, endometriosis can appear on the abdominal wall. In case
of extraperitoneal endometriosis, dissemination is considered to be made through the lymphatic system. In addition
to this, there is also the coelomic epithelium metaplasia theory; the coelomic epithelium is a common ancestor of
endometrial and peritoneal cells.

Considering that the higher endometriosis incidence involves women with higher socio-economic status
and that dioxin can cause chronic peritoneal irritation which can favor endometrial cell implantation in the
abdominal cavity, the analysis of the eating habits of the above mentioned affected population segment and the
dosage of dioxin can both be useful in the determination of a possible risk factor.

Rezumat: Corelaţia dintre dioxină şi endometrioză

Endometrioza este definită ca prezenţa de ţesut endometrial în afara cavităţii uterine. Prevalenţa este
estimată la 10% la populaţia de sex feminin care se află la vârstă reproductivă. Incidenţa maximă este între 25 şi 35
ani. Mai frecvent sunt afectate femeile cu IMC redus cu un statut socio-economic crecut şi cele care obţin prima
sarcină după vârsta de 35 ani. Cele mai comune semne şi simptome ale edometriozei sunt dismenoreea, durerea
pelvină cronică, dispareunia. O mare parte dintre paciente sunt asimptomatice diagnosticul fiind pus în momentul
în care pacienta se adresează medicului pentru probleme de sterilitate. Nu se cunoaşte cu exactitate cauza apariţiei
endometriozei fiind elaborate mai multe teorii, însă nici una nu poate să explice în totalitate apariţia endometriozei.
Teoria menstruaţiei retrograde se referă la faptul că în timpul menstruaţiei o mică cantitate de ţesut endometrial
ajunge în cavitatea periotoneală şi se implantează la acest nivel. Teoria implantării directe de exemplu după
operaţia cezarină pot apare focare endometriozice la nivelul peretelui abdominal. În cazul endometriozei
extraperitoneale se consideră că diseminarea celulelor se face pe cale limfatică. De asemnea mai există teoria
metaplaziei epiteliului celomic, care plecă de la ideea că atât endometrul cât şi ţesutul peritoneal derivă din ţesutul
celomic.

Având în vedere incidenţa mai crescută a bolii la femeile cu statut socio-economic crescut evaluarea
obiceiului alimentar al fiecărei paciente şi dozarea cantitativă a dioxinei serice poate fi utilă în determinarea unui
posbil factor de risc fiind cunoscut faptul că dioxina produce iritaţie peritoneală cronică care poate fi implicată în
favorizarea implantării celulelor endometriale în cavitatea peritoneală.

Cuvinte cheie: endometrioză, dioxină,  TCDD - 2,3,7,8-tetrachlorodibenzo-p-dioxin, estrogeni,
                         inflamaţie cronică
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1.   Definition, epidemiologic and
pathogenic data:

Endometriosis is defined as the presence of
endometrial tissue outside the uterus and the
myometrium [1,2].

The real incidence is not exactly known [1,2].
It is estimated that around 10% [1] of the women of
reproductive age have endometriosis implants on the
peritoneum. The most common signs and symptoms
of endometr iosis are chronic pelvic pain,
dysmenorrhea and dyspareunia [1,2].  Endometriosis
is frequently associated with chronic pelvic pain but
the diagnosis is often put after investigations for
sterility problems or other health issues. The highest
incidence is between 25 and 35 years old [1,2].
Among the established risk factors for endometriosis
are a low BMI, high socio-economic status and first
pregnancy after 35 years old. Women whose first
degree relatives have been diagnosed with
endometriosis have a higher risk to develop the
disease than the rest of the population, suggesting
that this pathology has a genetic component.

Several theories that try to explain the
reasons behind the occurrence of endometriosis have
been put forward [1]:

· The theory of retrograde menstruation (
currently the most widely accepted) explains how
small endometrial fragments are implanted in the
peritoneal cavity during menstruation. It is during
this time that a small amount of blood gets to the
peritoneal cavity through the fallopian tubes which
leads to the deposit of endometrial tissue in the cavity.
However, retrograde menstruation has a much higher
incidence (70%-90% of women have retrograde
menstruation) than endometriosis, proportion which
suggests that other factors must be involved.

· The theory of metaplasia promotes that
endometrium and the peritoneum have common
precursors in embryologic development, these being
the coelomic cells.

· The theory of direct implantation explains
the appearance of endometrios in scars after surgery
( for example cesarean section).

· The theory of dissemination trough
lymphatic and blood vessels which tries to explain

the appearance of endometriosis outside pelvic
organs.

  Considering that retrograde menstruation
has a higher incidence than endometriosis, the
existence of genetic,  immunologic and
environmental factors has been suggested. These
can favor the implantation of endometrial cells in
the peritoneal cavity. As a cosequence, this article
analyses the correlation between dioxin and
endometriosis.

2. Clinical presentations and diagnosis:

Endometriosis can be pelvic and extrapelvic
[1]. Extrapelvic endometriosis, like pulmonary or
scar tissue endometriosis are rare presentations, the
most common being the pelvic one.

In the case of pelvic lesions, for some
locations, like the pelvic peritoneum implants, the
anterior and posterior vaginal fornix or fallopian
tubes, implants are more difficult to distinguish. They
can be diagnosed trough direct visualization during
surgery and confirmed through biopsy [1].

 A frequent location of endometriosis is on
the ovary, uni or bilaterally. It presents itself as small
lesions, but more frequent as cysts dressed in ectopic
endometrial tissue containing sanguinolent fluid
represented by the menstrual blood of the ectopic
tissue that can not be eliminated. Endometrial cysts
can be distinguished trough ultrasound, MRI or CT,
cysts with imagery characteristics that raise
suspicion of ovarian endometriosis.

 On ultrasound endometr iosis is
characterized by the presence of uni or bilaterally
cysts of different sizes with focal hipoecogenity,
homogeneously spread around the cystic area,
aspect given by the intra-cystic blood [2]. The
differential diagnosis of endometriomas is being
made with  other adnexal tumors like dermoid cyst,
serous cystadenoma, mucinous cystadenoma,
adenofibroma of the ovary, fibroma of the ovary,
hemorrhagic cyst  [2].  Regarding Doppler
investigation, endometriomas have peripheral
vascularisation but no vascularisation on the content.
MRI or CT investigations can supplement the
information about deep and small sized
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endometr iomas, but these are no routine
investigations [2].

Depending on its severity endometriosis has
been classified in minimal, mild, moderate and
severe. It  must be mentioned that clinical
symptomatology is not always correlated with the
extension of the lesions, so the gravity and the extent
of the desease is hard to be established based solely
on clinical signs [2].

One of the markers frequently used for
endometriosis diagnosis is CA 125, but because of
its low sensibility and specificity it can’t be used as
a screening test. Its utility can be found during the
patients’ follow-up and is most helpful in matters
regarding recurrences [2]. Meta analysis did not find
statistically significant differences between patients
with endometriosis and control groups regarding the
value of CA 125, this being the reason for not
recommending its use routinely [6].

The diagnosis of endometr iosis is a
pathologic diagnosis put on the surgical specimen.

3. PCB (polychlorinated biphenyls)

Amongst environmental factors involved in
the occurrence of endometriosis, compounds such
as non-dioxin-like PCBs (NLD-PCBs), dioxin-like
PCBs (DL-PCBs) and dioxins are involved.
Popora’s and Co. study, on a lot of 158 women – 80
cases and 78 women without endometriosis, shows
that patients with a higher serum level of NDL-
PCBs, DL-PCBs and dioxins have a higher risk to
develop endometriosis [3,4].

PCB (polychlorinated biphenyls) are organic
compounds with extended half-life of approximately
7 [5] years that accumulate in the environment,
having a wide use in industry, especially dyes
industry, the production of dielectric fluids used for
capacitors and transformers, the production of liquids
from the hydraulics, in the production of paper [4].
Dioxins are fat soluble substances that accumulate
in the environment, the sources of contamination
being industrial waste which is ingested  by animals.

Animals’ liver metabolizes the waste that is
afterwards deposited in the fat tissue where it persist
for a long time. Human contamination, over 90 %

of the cases, is made through the ingestion of
contaminated foods, especially those that are animal-
derived.  Dioxins have most frequently been
identified in fish, fish based products, followed by
eggs, milk, meat and their derivatives [5]. Also,
dioxins can be found in small dosage in the products
for intimate hygiene that women use, however U.S.
Food and Drug Administration  (USFDA) claims
that the risk in this particular situation is minimal.
Tests show that dioxin dosage  is low so the female
reproductive system is not affected [7,8,9].

Generally, the body accumulation of dioxins
grows with age. The moment of exposure during
our chronology can also affect the dioxin levels as
adults. A recent study (Seveso, Italia) showed that
girls under the age of 10 years old that have been
exposed to dioxin had higher levels of dioxin as adults
comparing to women that have not been exposed
until adolescence or adulthood [10].

Dioxins modulate or disrupt the activity of
certain steroid and sexual hormones, including
estradiol, vitamin A (retinoic acid) and thyroid
hormones [11,12]. The disruption of the
immunological state in animals (study on monkeys)
treated with dioxin has been correlated with high
levels of this substance [13].

Animals with high serum levels of dioxins
developed more endometriosis and the severity of
the disease was correlated with the serum level of
certain dioxins [13]. These findings suggest that
dioxin exposure can be involved in endometriosis
pathogenesis in rhesus monkeys and that the growth
of serum TEQ (toxic equivalents table 1) can have
a role in the pathogenesis of endometriosis [13].
Moreover, studies made on human subjects show
that environmental dioxins, including PCBs have a
role in endometr iosis physiopathology. The
evidences presented so far sustain the hypothesis
that “dioxin ( especially TCDD – 2,3,7,8-
tetrachlorodibenzo-p-dioxin) and some PCBs
exposure favor the development of endometriosis
through the stimulation of chronic inflammation
driving to higher synthesis of estrogen and to the
interruption of the progesteron dependent
remodeling that normally limits the evolution of
endometriosis [14,15].
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4.The connection between dioxins and
endometriosis

Many lab and population-based studies
showed correlations between dioxins and
endometriosis.

Yu and Co. showed that a mix of dioxin and
estrogen was involved in the pathogenesis of
endometriosis through secretion of chemokine and
through the invasion of endometrial stromal cells [16].
The exposure to TCDD might also disrupt the

cannabinoid signaling which is an important factor
related to progesterone’s anti inflammatory
characteristics involved in the prevention of ectopic
endometrial tissue appearance [17,18]. The collected
data suggest that 2,3,7,8-TCDD might affect
physiology through processes mediated by the AhR
path through transcription modulation on multiple
levels. TCDD might also affect the immune system
by destroying the reproductive tract mucosa’s
immunity and by reinducing the functions and the
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Table 1 TEQ (toxic equivalents) of Dioxin exposure and endometriosis (Yao et al, 2017)
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physiologic distribution of leucocytes. Thereby,
dioxins, especially TCDD, might have a role in the
development of some forms of endometriosis [19, 20].
Reddy and Co. found that PCB concentrations in the
serum of patients with endometriosis significantly
differ, depending on the progression of the disease
comparing to the control group, suggesting that PCBs
can be essential in the etiology of endometriosis [21].

Moreover, maternal exposure to PCB in fetal
period might be associated with the growth of
endometriosis incidence later in life. Masuda reported
that PCBs have been metabolized in OH-PCBs. OH-
PCBs can bind to the prealbumine, bended to thyroxin
(TTR) and cause endocrine disruptions. OH-PCBs
can also cross the placental barrier and interfere with
normal fetal development. Wei and Co. reported
prenatal PCB exposures which might be linked to
higher endometriosis incidence among female
descendants [23].

Conclusions

The correlation between dioxins and
endometriosis is far from being elucidated. Studies
on significant population-based groups are necessary
to be able to quantify the intensity of dioxin exposure
and the magnitude of endometriosis implants, all these
after excluding other environmental cofactors with a
possible role in endometrioma occurrence.
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