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1. Introduction

Gastrointestinal symptoms are frequently encountered in women diagnosed with endome‐
triosis. Women with endometriosis appear to complain more commonly of gastrointestinal
symptoms such as gastro-oesophageal reflux and dyspepsia. The psychological profile of
patients with endometriosis may promote these symptoms. As a reaction to high levels of
perceived stress, neuroendocrine-immune imbalance has been demonstrated in women
diagnosed with endometriosis. Pharmacological agents used to treat psychological dysfunc‐
tion, and symptoms of endometriosis such as dysmenorrhoea, may lead to undesirable
gastrointestinal symptoms.

Through neuroendocrine and immunological intermediaries, the gastrointestinal system may
also interact with the physiology of the female genital system. These variables have directed
some workers to suggest an interrelationship between both systems including the occurrence
of pathology. Gastrointestinal symptoms may act as a guide to dietary modification which
may result in improvement in the symptomatology of endometriosis.

2. Epidemiology of gastrointestinal symptoms and endometriosis

It is becoming apparent that although anatomically separate, gastrointestinal symptoms do
overlap with pelvic endometriosis. Endometriosis is the occurrence of endometrial tissue
outside the uterus. Endometriotic deposits are mainly found on the ovaries, utero-sacral
ligaments and pelvic peritoneum. Endometriosis affects one fourth of young women under
the age of 30 years with an overall incidence of 7% to 10 % of women. Subfertility has been
noted in 20-50% of women found to have endometriosis while more than 80% of women
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complaining of chronic pelvic pain have been diagnosed as having this condition. Conversely
endometriosis has been diagnosed in 20-50% of women who were completely asymptomatic,
unaware that they had this pelvic pathology [1].

Gastrointestinal symptoms appear more prevalent in women diagnosed with pelvic endome‐
triosis [2,3,]. Specific signs and symptoms result in frequent medical consultation are associ‐
ated with presence of endometriosis [4]. The anatomical separation between the
gastrointestinal tract and the female genital tract may prima facie, appear disparate without
any anatomical or physiological association. In a study by Muscat Baron et al [5,6] however,
gastrointestinal symptoms such as heartburn and dyspepsia were significantly more com‐
monly found in women with endometriosis as compared to a control group. This was a
prospective trial involving 57 menstrual women who had undergone laparoscopic examina‐
tion of the pelvis for a diverse number of abdominal and gynaecological symptoms. The
women recruited to the study were asked a comprehensive questionnaire which included
information on gastrointestinal symptoms, gynaecological symptoms, dietary intolerance and
general symptoms. During laparoscopy 23 women were diagnosed as having pelvic endome‐
triosis while in the other thirty-four this diagnosis was excluded. Upper gastrointestinal
symptoms such as heartburn and dyspepsia were found more commonly in the endometriosis
group reaching statistical significance (p <0.001). These results posed the enquiry as to why
two apparently anatomically distant systems, that is the gastrointestinal tract and the female
reproductive system, should influence each other [5,6].

Women diagnosed with endometriosis have been shown to have concomitant irritable bowel
syndrome symptoms. Ballard et al have shown that women with pelvic endometriosis were
also diagnosed with irritable bowel syndrome (OR 1.6 [95% CI: 1.3-1.8]) [4]. Lower gastro-
intestinal symptoms in the form of diarrhoea and loose stools have been found more commonly
found in women diagnosed with endometriosis. As opposed to the upper gastro-intestinal
tract, both the small and to a greater extent the large bowel is in close proximity with the female
genital tract. Both systems (intestinal and reproductive) throughout their physiological
functioning are likely to influence each other [5,6].

It must be kept in mind that gastrointestinal symptoms commonly occur in the general
population. Although estimates vary according to the diagnostic criteria used, 10–40% of the
adult population experience heartburn and dyspepsia in Western countries. Gastro-oesopha‐
geal reflux disease increases with age, rising sharply beyond the fourth decade. More than half
of the patients effected are aged between 45 and 64[7].

Dyspepsia also affects between 20% and 40% of the Western populations. A quarter of all cases
of dyspepsia are though to be related to gastric and duodenal ulcers [8]. Several studies from
the 1940’s to the 1980's reported that population prevalence of 18%[9], 26%[10] and 31% [11]
of people referred with dyspepsia were found to have peptic ulcers. Recently this percentage
has fallen to around 10–15%[7]. Although mortality in people with gastrointestinal disorders
is not raised compared with the general population, these disorders have a significant impact
on quality of life. It has been shown that 75% of people with heartburn and dyspepsia suffered
persistent symptoms and impaired quality of life over periods of 10 years or more; 30–50%
never returned to work and were unable to carry out household tasks [12].
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3. Pathogenesis of endometriosis and gastrointestinal symptoms

The enigmatic pathogenesis of endometriosis has led to the formulation of several hypotheses,
but none have been proven conclusively. The elusiveness of its pathology has directed some
workers to search beyond the female genital tract and concentrate their efforts at the gastro‐
intestinal system, the small and large bowel being in close anatomical proximity to the female
genital tract (Figure 1.)[5,6,13]. The overlap of symptoms between both the gastrointestinal
pathology and endometriosis influences clinical practice and in several women leads to
delayed or misdiagnosis (Figure 1.).
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uterus and 
rectosigmoid colon 
due to endometriosis

Rectosigmoid
colon
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Figure 1. Following retrograde menstrual flow through the Fallopian tubes, endrometriotic deposits colonize adja‐
cent peritoneal structures. The peritoneal structures involved include ovaries, utero-sacral ligaments and adjacent
bowel especially the rectosigmoid colon. Following endometriotic deposition adhesion formation results. This may
lead to a retroverted uterus due to endometriosis-included adhesions between rectosigmoid colon and posterior as‐
pect of uterus, with obliteration of the Pouch of Douglas.

Physiological studies indicate that gastric emptying does not appear to be affected by the
menstrual cycle. Abdominal symptoms related to the upper gastrointestinal tract appear more
commonly during the follicular phase. During the follicular phase the transit time in the small
bowel is longer. The normal menstrual cycle has no effect on gastric motility suggesting that
gastric emptying does not change significantly between the follicular and luteal phases [14].
Almost 50% of women with irritable bowel syndrome report a perimenstrual increase in
symptoms [15].
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4. Psychological background to the co-existence of endometriosis and
gastrointestinal symptoms

Emotional and mood disorders in women have been significantly detected in women suffering
from endometriosis. These disorders were found more commonly in women with endome‐
triosis (11/23 p < 0.03), admitting regular administration of anxiolytic and/or anti depressant
therapy for symptoms related to significant anxiety or depression [5].

In a prospective study by [16], out of 104 women diagnosed with pelvic endometriosis 87.5%
of women complained of anxiety. This anxiety state was mild in 24% and severe in 63.5% of
the subjects studied. Correlations between pain intensity and anxiety symptoms, were also
obtained using the State-Trait Anxiety Inventory (STAI) (state, P=0.009; trait, P=0.048) and the
Hamilton Rating Scale for Anxiety (HAMA) (P=0.0001). Moreover anxiolytic treatment with
benzodiazepines such as clonazepam has been used in women with endometriosis. A number
of these subjects also required prolonged treatment with serotonin selective serotonin re-
uptake inhibitors (SSRI’s) [16].

Depression has also been noted to be prevalent in women with pelvic endometriosis, a high
proportion of which require anti-depressant therapy. Depressive symptoms were observed in
86.5% of patients with pelvic endometriosis (mild in 22.1%, moderate in 31.7%, and severe in
32.7%) [16]. In a similar percentage (86%) of women, depression was detected in the women
with endometriosis complaining of chronic pelvic pain [17]. Work inhibition, dissatisfaction,
and sadness, were observed at a significantly higher rates in the group with abdominal pain
[17]

The above mentioned psychological profile of these women may have been moulded from a
very young age. The cyclical experience of the symptoms of severe dysmenorrhoea and
menstrual disorders from puberty, may have conditioned these women to acquire certain
personality traits as a reaction to the cyclical physical and subsequent psychological suffering
they sustained [16]. Lower quality of life indices correlated with high pain scores. Lower
quality of life status in psychological and environmental perspectives resulted in an inverse
relationship between pain scores and the psychological dimension of quality of life (r = -0.310,
P =.02)[18].

Mood disorders in adult women with endometriosis are associated with co-morbidities such
as pain syndromes including irritable bowel syndrome, vulvodynia, fibromyalgia and asthma
have been noted with in adult women with endometriosis. These co-morbidities appear to
have their conception early in reproductive life in adolescents and young women. A study by
Smorgick et al (2013) reviewing 138 adolescents/young women (younger than 24 years)
demonstrated a prevalence of comorbid pain syndromes 56% women, mood conditions in 66
(48%) women, and asthma in 31 (26%) women [19].

Exacerbations of gastrointestinal motility disorders such as gastro-oesophageal reflux and
irritable bowel syndrome are associated with the emergence of psychosocial stressors. Naliboff
et al [20] assessed 60 subjects with current heartburn symptoms and correlated for the
occurrence of stressful life events retrospectively over the preceding 6 months and prospec‐
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tively for 4 months. The occurrence of a severe, sustained life stress during the previous 6
months significantly predicted increased heartburn symptoms during the following 4 months.
Anxiety showed the strongest correlation to impaired quality of life and depression to
heartburn medication use. Similar to other chronic conditions such as irritable bowel syn‐
drome, heartburn severity appears to be most responsive to major life events. Both heartburn
and irritable bowel syndrome may be related to gastrointestinal motility disorders[20]. In the
upper gastrointestinal tract oesophageal acid exposure due to inhibition of gastric emptying
of acid may lead to heartburn. Alternatively motility disorders affecting the lower intestinal
tract lead to irritable bowel syndrome.

On further investigation of gynaecological complaints, once the diagnosis of endometriosis is
established, the phobia of infertility may set in, further compounding the psychological profile.
If infertility does occur in these women, then depressive symptoms are more likely to appear.
Self-reported depression was more common in subfertile women (n = 1,031), with endome‐
triosis (O.R. 5.43, C.I. 4.01-7.36) compared with fertile women (n = 4,905) [21].

5. Neuro-endocrine imbalance in association with Gastrointestinal
symptoms and Endometriosis

The majority of women suffering from endometriosis are well versed in their condition. With
easy access to medical literature, besides subfertility, the risk of inflammatory bowel disease
and ovarian cancer has now become universally known to most women suffering from
endometriosis [21]. All these factors exacerbate the tenuous emotional status of these women
(Figure 2.)

In response to high levels of perceived stress, neuroendocrine-immune imbalance has been
alluded to as a reaction to the symptoms of endometriosis. Serum prolactin levels were
significantly higher in infertile women with stage III-IV endometriosis (28.9 +/- 2.1 ng/mL) than
in healthy controls (13.2 +/- 2.1 ng/mL)[22]. Elevated serum cortisol levels were noted in
infertile women with stage III-IV endometriosis (20.1 +/- 1.3 ng/mL) compared to controls (10.5
+/- 1.4 ng/mL) [22]. Perception of stress has been noted to trigger or intensify the incidence or
exacerbation of diseases such as inflammatory bowel disease, immunological cutaneous
conditions, or pregnancy complications such as spontaneous miscarriage and pre-eclampsia.
The effect on the immunity of the intestinal mucosa by stress has been implicated as a potential
mechanism leading to irritable bowel syndrome. This is thought to be mediated through
altered function of the hypothalamic-pituitary-adrenal axis and the sympathetic nervous
system. Both of these systems can modulate mucosal immune function. A study by Chang et
al indicated that basal adrenocorticotropin hormone levels were significantly blunted (P <
0.05), while basal and stimulated plasma cortisol levels were higher in patients with irritable
bowel syndrome. Patients with irritable bowel syndrome presenting with diarrhoea had
significantly decreased mRNA expression of mucosal cytokines [interleukin (IL)-2, IL-6] in the
sigmoid colon versus controls (P < 0.05) [24].
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The association between psychological status and the gastrointestinal tract is well established.
Dr William Beaumont in 1833 demonstrated the influence of psychological stress on gastric
mucosal changes. Acclaimed as the Father of Gastric Physiology, Dr Beaumont carried out
observations and experiments on an individual known as Alexis St Martin. St Martin had
sustained a gastric fistula followed gunshot wound to the stomach, exposing a sliver of gastric
mucosa. Beaumont observed that the exposed gastric mucosa instantly reddened when St
Martin was angered, connecting the neuroendocrine-emotional status with gastric physiology
[25].

Heartburn and dyspepsia are acknowledged symptoms related with psychological and mood
disorders. Gastro-oesophageal reflux disease can be anatomically traced back to dysfunction
of the gastro-oesophageal junction, however psychological factors can play an important role
in the exacerbation of heart-burn. Well defined personality factors modulate the effect of stress
on the gastro-oesophageal junction, just as they can influence the perception and assessment
of symptoms. Gastric and small intestinal motor disorders and stomach acid hypersecretion,
interact with psychological and neurohormonal resulting in the pathogenesis of dyspepsia.
Greater proximal extension of acid during reflux episodes has been demonstrated in patients
with proven gastro-oesophageal reflux disease. These patients describe a shorter history of
symptom onset and worse anxiety scores. Endoscopic investigation depict findings compatible
with gastritis [26].

Altered secretion of gastric acid in the stomach has been linked with a vast array of modulators
supporting the neuro-endocrinological connection. Central neurotransmitters and/or neuro‐
modulators may excite or inhibit gastric acid secretion. Excitatory neuro-endocrine modulators
such as gamma-aminobutyric acid (GABA), acetylcholine, thyrotropin releasing hormone,

Increased Prolactin and 
Cortisol secretion

Secretion of Central 
Neurotransmitters 

Hypersecretion of 
Gastric acid

Dietary Indiscretion

Factors influencing Gastric Acid Secretion 

Nonsteroidal Anti-
inflammatory Drugs 

irritating Gastric 
Mucosa

Stomach

Figure 2. The secretion of central neurotransmitters and hormones such as cortisol and prolactin increase the secre‐
tion of gastric acid. This compounded by dietary indiscretion and injudicious ingestion of nonsteroidal inflammatory
agents increase risk for gastric mucosal ulceration.
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oxytocin have been cited. On the contrary, noradrenaline, adenosine, bombesin, calcitonin-
gene related peptide, corticotropin releasing factor, beta-endorphin, neurotensin, neuropep‐
tide Y, insulin-like growth factor II and prostaglandins have been shown to inhibit gastric acid
secretion.

Several of these neuro-endocrine mediators have also been noted in endometriosis. Deep
infiltrating endometriosis is associated with severe and frequent chronic pelvic pain. In these
cases significantly more nerve fibres are detected histologically, than in superficial peritoneal
endometriotic lesions. Deep infiltrating endometriotic lesions were shown to be innervated
abundantly by sensory nerve fibres utilizing acetylcholine and norepinephrine as neurotrans‐
mitters [27]. Women with endometriosis have been noted to have lower levels of progesterone
in serum in the follicular phase and progesterone levels were inversely correlated to pain
scores. Progesterone receptor positive peritoneal lymphocytes of CD56(+) and CD8(+) type
were increasing found in advanced endometriosis. Cytokine secretion by peritoneal cells, was
higher in cells derived from endometriosis patients and could be further heightened by
corticotrophin releasing hormone mediated inflammation. Peripheral corticotrophin releasing
hormone increasing with anxiety and emotional stress, might contribute to the peritoneal
inflammation present in endometriosis [28,29].

6. Gastrointestinal symptoms, the menstrual cycle and endometriosis

An increase in the prevalence of gastro-intestimal symptoms are noted around the time of
menses and early menopause [30]. These are periods in the reproductive cycle whereby a
significant decline or low level of ovarian hormones in serum are noted. These observations
suggest that estrogen and progesterone withdrawal may contribute either directly or indirectly
to the occurrence of gastrointestinal symptoms and possibly to pathology [30].

Due to significant overlap between the symptoms of endometriosis and symptoms related to
endometriotic deposits on the gastrointestinal system, endometriosis has been referred to the
great masquerader. Moreover the menstrual cycle may also impact on gastrointestinal
function. As confirmed in the general literature, the presence of frequent menstruation in our
study in patients with endometriosis increased the likelihood of related gastrointestinal
symptoms.

Abdominal symptoms are significantly more pronounced at the beginning of the menstrual
cycle in the follicular phase [14]. Around 30% of otherwise asymptomatic women may
experience gastrointestinal symptoms at the time of menstruation, and almost fifty percent of
women with irritable bowel syndrome complain of a perimenstrual increase in symptoms.
Nausea, epigastric pain, and loose stools diarrhoea are more prevalent at the time of menses
in women complaining of bowel dysfunction. Patients complaining of bowel motility symp‐
toms indicate that stomach pain was higher throughout the menstrual cycle. Patients with
endometriosis complained of cramping pain more commonly in the perimenstrual phase [31].

Intestinal motility disorders may be associated with the genesis of endometriosis and con‐
versely endometriosis may influence intestinal motility. Preclinical studies have shown
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significantly more colonic damage, myeloperoxidase activity, and leucocyte count numbers
than controls did. Increased tension in the longitudinal muscle correlated with leuccytosis and
colonic damage. Mabrouk et al have shown that in deep infiltrating endometriosis, internal
anal sphincter tone was increased in 20 of 25 patients. Responses to a defaecatory function
questionnaire, indicated that incomplete evacuation was the most common symptom [32].

Premenstrual symptoms may be affected by dietary components. Soy products have not been
shown to alter Moos Menstrual Distress scores significantly during premenstrual phase [33].
However the ingestion of total saturated and monounsaturated fats were significantly
correlated with change in Moos Menstrual Distress scores which assesses a number of
premenstrual and menstrual symptomatology and subscale 'pain' in the premenstrual phase
after controlling for the covariates. The consumption of cereals/potatoes/starches was signifi‐
cantly inversely correlated with a change in total Moos Menstrual Distress scores in the
premenstrual phase [33].

Presumably due to hormonal and menstrual differences twice as many women as men seek
health services for irritable bowel syndrome as men. The presence of dyspepsia in women,
was found to be a significant independent risk factor for new-onset irritable bowel syndrome
( [OR] = 2.14; 95% CI, 1.56–2.94). The majority of women with irritable bowel syndrome
requesting medical consultation are of reproductive age experiencing the hormonal fluctua‐
tions of the menstrual cycle. However, after the age of 50 most population surveys have
reported a decline in the prevalence of irritable bowel syndrome[34]. Both oestrogen and
progesterone influence 5-hydroxytryptamine, an amine which is known to effect intestinal
motor-sensory function. During menstruation where oestrogen and progesterone levels reach
their lowest levels in the menstrual cycle, the platelet-depleted plasma concentration of 5-
hydroxytryptamine in irritable bowel syndrome patients with diarrhoea were similar to
healthy controls [35]. Compared to males, females with irritable bowel syndrome more
commonly display non-painful gastrointestinal symptoms, constipation and somatic discom‐
fort. There appear to be different gender-related pathways in sympathetic nervous system
responses to rectosigmoid stimulation. In a study by Chang et al 58 patients with irritable
bowel syndrome underwent barostat-assisted distensions of the rectum and sigmoid colon.
Women with irritable bowel syndrome had significantly lower rectal discomfort thresholds
compared with men with irritable bowel syndrome and healthy women who were the least
sensitive. There were no significant differences in rectal discomfort thresholds between men
with irritable bowel syndrome and healthy men. In both irritable bowel syndrome and control
groups, women demonstrated significantly lower discomfort thresholds after noxious sigmoid
stimulation (P<0.01) compared to men. [36].

Oral contraception results in relatively strict regulation of the menstrual cycle. Moreover the
use of oral contraception is associated with reduced menstrual loss and diminished levels of
dysmenorrhoea. During menstruation, women with irritable bowel syndrome using oral
contraceptives complain of less cognitive, anxiety, and depression symptoms (p < 0.05) but no
differences were seen for most symptoms of irritable bowel syndrome [37]. There may be a
differential effect of oral contraception depending on gastrointestinal symptom pattern.
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The presentation of endometriosis may mimic that of inflammatory bowel disease. Cramping
pain of dysmenorrhea is due to contraction of uterine smooth muscle under the influence of
prostaglandins, released by the endometrium during menstruation. The inflammatory process
in active inflammatory bowel disease is intimately related to prostaglandin levels. Elevated
prostaglandin levels increase contractility of intestinal smooth muscle resulting in diarrhoea
and abdominal pain.

There is critical importance in the clinical distinction between the diagnosis of endometriosis
and inflammatory bowel disease. Nonsteroidal anti-inflammatory drugs are administered to
relieve the symptoms of dysmenorrhoea in the presence and absence of endometriosis.
However Nonsteroidal anti-inflammatory drugs are contraindicated in inflammatory bowel
disease due to the risk of exacerbation of inflammatory bowel disease.

Dietary components in relation to symptomatic Endometriosis and Gastrointestinal symptoms

Psychological stress is also related to injudicious ingestion of dietary components that may
irritate the gastrointestinal tract. Somatization, state and trait anxiety and binge eating are
significant predictors of coexistent gastrointestinal disorders.

Nutrition research suggests that vitamins, minerals, and other dietary components are
important underpinnings of general physical and mental health. Moreover, dietary modifica‐
tion may even be useful in treating mood disorder by providing a more favourable risk-benefit
ratio than contemporary psychotropic agents [38].

The body mass index of women who experience depression is significantly higher than
controls. Meta-analyses confirm a reciprocal link between depressive states and obesity. Self-
confirmed depression, and clinically diagnosed depression are strongly associated with high
body mass index.

6.1. Pharmacological treatment of endometriosis and gastrointestinal symptoms

Anxiety states have been shown to result in excessive ingestion of benzodiazepines, relaxing
lower oesophageal sphincter pressure and subsequently facilitating gastro-oesophageal reflux.
Depression treated with clomipramine was associated with an increased risk of oesophageal
reflux (OR 4.6, 95% CI 2.0-10.6) in a duration- and dose-dependent manner [39].

Moreover, depression and its therapy were found to be predictive of developing obesity. Early
during the first 6 weeks of nortriptyline treatment, weight gain commences, reaching on
average 1.2 kg at 12 weeks with a resultant 0.44% increase in body mass index [40].

Chronic consumption of nonsteroidal anti-inflammatory agents to counter endometriosis-
induced dysmenorrhoea and menorrhagia may lead to ulceration of the gastric mucosa. The
degree of nonsteroidal anti-inflammatory gastropathy may be severe enough to develop
gastric and duodenal ulceration. It appears that there is sufficient evidence to indicate that
administration of nonsteroidal anti-inflammatory drugs could be considerably attenuated and
adverse effects, avoided if medical practitioners were persuaded to change their prescribing
practices [41].
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7. Conclusion

There appears to be co-existence of gastrointestinal symptoms and endometriosis. The linkage
between gastrointestinal symptoms and endometriosis may be due the psychological back‐
ground and neuro-endocrine mediation. Gastrointestinal symptoms have been related to both
dietary indiscretion and psychological stress both of which may, for a variety of reasons, be
commonly encountered in women with endometriosis. Moreover treatment of the symptoms
of endometriosis may aggravate gastrointestinal symptoms.

In suspected endometriosis, meticulous consultation carefully assessing the woman’s symp‐
tomatology is required to avoid delay or possibly misdiagnosis. A delay or misdiagnosis may
further exacerbate the psychological background of anxiety and depression, together with the
incidence of gastrointestinal symptoms. The co-existence of gastrointestinal conditions and
endometriosis may require a multi-disciplinary approach to enact effective treatment.

Author details

Yves Muscat  Baron*

Address all correspondence to: yambaron@go.net.mt; yves.muscat.baron@gov.mt

Department of Obstetrics and Gynaecology, Mater Dei University Hospital, Msida, Malta

References

[1] Mounsey AL, Wilgus A, Slawson DC. Diagnosis and management of endometriosis.
American Family Physician 2006;74:594-600.

[2] Roman H, Ness J, Suciu N, Bridoux V, Gourcerol G, Leroi AM, Tuech JJ, Ducrotté P,
Savoye-Collet C, Savoye G. Are digestive symptoms in women presenting with pel‐
vic endometriosis specific to lesion localizations? A preliminary prospective study.
Hum Reprod. 2012 Dec;27(12):3440-9. doi: 10.1093/humrep/des322. Epub 2012 Sep 7.

[3] Zwas FR, Lyon DT. Endometriosis. An important condition in clinical gastroenterolo‐
gy, Dig Dis Sci. 1991 Mar;36(3):353-64.

[4] Ballard KD, Seaman HE, de Vries CS, Wright JT. Can symptomatology help in the
diagnosis of endometriosis? Findings from a national case-control study--Part 1. Brit‐
ish Journal of Obstetrics and Gynaecology 2008; 5:1382-91.

[5] Muscat Baron Y, Dingli M, Camilleri Agius R, Brincat M. Gastrointestinal symptoms
and dietary intolerance in women with endometriosis. Journal of Endometriosis
2011; 3: 99 – 104

Dyspepsia - Advances in Understanding and Management178



[6] Muscat Baron Y, Dingli M, Camilleri Agius R, Brincat M. Endometriosis and Dietary
Intolerance – a Connection. Journal of Italian Obstetrics and Gynaecology 2012; 1: 252
– 256.

[7] Kang JY. Systematic review: geographical and ethnic differences in gastro-oesopha‐
geal reflux disease. Aliment Pharmacology Therapeutics 2004; 20: 705-17.

[8] Grainger S L, Klass H J, Rake M O. et al. Prevalence of dyspepsia: the epidemiology
of overlapping symptoms. Postgrad Med J 1994. 70154–161.161.

[9] Doll R, Avery Jones F, Buckatzsch M M. Occupational factors in the aetiology of gas‐
tric and duodenal ulcers, with an estimate of their incidence in the general popula‐
tion. London: HMSO, 1951

[10] Weir R D, Backett E M. Studies of the epidemiology of peptic ulcer in a rural com‐
munity: prevalence and natural history of dyspepsia and peptic ulcer. Gut 1968;
975:83-84.

[11] Jones R H, Lydeard S. Prevalence of symptoms of dyspepsia in the community. BMJ
1989;298:31-.32.

[12] Gill D, Mayou R, Dawes M. et al Presentation, management and course of angina
and suspected angina in primary care. J Psychosom Res 1999; 46349–358.358.

[13] Parazzini F, Chiaffarino F, Surace M, Chatenoud L, Cipriani S, Chiantera V, Benzi G,
Fedele L. Selected food intake and risk of endometriosis. A prospective study of diet‐
ary fat consumption and endometriosis risk. Human Reproduction 2004; 19: 1755-9.

[14] Björnsson B, Orvar KB, Theodórs A, Kjeld M. The relationship of gastrointestinal
symptoms and menstrual cycle phase in young healthy women. Laeknabladid
2008;2:677-82.

[15] Moore J, Barlow D, Jewell D, Kennedy S. Do gastrointestinal symptoms vary with the
menstrual cycle? Br J Obstet Gynaecol. 1998 Dec;105(12):1322-5.

[16] Sepulcri R de P, do Amaral VF. Depressive symptoms, anxiety, and quality of life in
women with pelvic endometriosis. European Journal Obstetric Gynecological Repro‐
ductive Biology 2009;42:-6.

[17] Lorençatto C, Petta CA, Navarro MJ, Bahamondes L, Matos A. Depression in women
with endometriosis with and without chronic pelvic pain. Acta Obstetrica Gynecolo‐
gia Scandinavica 2006;5:88-92.

[18] Souza C, Oliveira L, Scheffel C, Genro V, Rosa V, Chaves M, Cunha Filho J. Quality
of life associated to chronic pelvic pain is independent of endometriosis diagnosis-a
cross-sectional survey. Health Quality Life Outcomes 2011;9: 41.

[19] Smorgick N, Marsh CA, As-Sanie S, Smith YR, Quint EH. Prevalence of Pain Syn‐
dromes, Mood Conditions, and Asthma in Adolescents and Young Women with En‐

Functional Gastrointestinal Symptoms in Women with Pelvic Endometriosis
http://dx.doi.org/10.5772/56611

179



dometriosis. Pediatr Adolesc Gynecol. 2013: S1083-3188(13)00002-8. [Epub ahead of
print].

[20] Naliboff BD, Mayer M, Fass R, Fitzgerald LZ, Chang L, Bolus R, Mayer E. The effect
of life stress on symptoms of heartburn. Psychosom Med 2004;66(3):426-34.

[21] Herbert DL, Lucke JC, Dobson AJ. Depression: an emotional obstacle to seeking med‐
ical advice for infertility. Fertility Sterility 2010;94:1817-21.

[22] Jess T, Frisch M, Tore K, Bo JK, Pedersen V, Nielsen M. Increased risk of inflammato‐
ry bowel disease in women with endometriosis: a nationwide Danish cohort study.
Gut 2011;30:1095.

[23] Lima A P, Moura M D, Rosae SilvaA A. Prolactin and cortisol levels in women with
endometriosis. Brazilian Journal Medical and Biological Research 2006; 39:1121-7.

[24] Chang L, Sundaresh S, Elliott J, et al. Dysregulation of the hypothalamic-pituitary-
adrenal axis in irritable bowel syndrome. Neurogastroenterol Motil. 2009;21(2):
149-59.

[25] Beaumont W, 1833. Experiments and observations on the gastric juice and the physi‐
ology of digestion. Plattsburgh, PA: Printed by F. P. Allen.

[26] Shapiro M, Simantov R, Yair M, Leitman M, Blatt A, Scapa E, Broide E. Comparison
of central and intraesophageal factors between gastroesophageal reflux disease
(GERD) patients and those with GERD-related noncardiac chest pain. Disease Esoph‐
agus 2012; 10: 1442-2050.

[27] Wang G, Tokushige N, Markham R, Fraser IS. Rich innervation of deep infiltrating
endometriosis. Human Reproduction 2009;24:827-34.

[28] Tariverdian N, Rücke M, Szekeres-Bartho J, Blois SM, Karpf EF, Sedlmayr P, Klapp
BF, Kentenich H, Siedentopf F, Arck PC. Neuroendocrine circuitry and endometrio‐
sis: progesterone derivative dampens corticotropin-releasing hormone-induced in‐
flammation by peritoneal cells in vitro. J Mol Med. 2010;88(3):267-78

[29] Tariverdian N, Theoharides TC, Siedentopf F, Gutiérrez G, Jeschke U, Rabinovich
GA, Blois SM, Arck PC. Neuroendocrine-immune disequilibrium and endometriosis:
an interdisciplinary approach. Semin Immunopathol. 2007 ;29(2):193-210.

[30] Hungin AP, Chang L, Locke GR, et al. Irritable bowel syndrome in the United States:
Prevalence, symptom patterns and impact. Aliment Pharmacol Ther. 2005;21:1365–
1375.

[31] Heitkemper M, and Chang L. Do Fluctuations in Ovarian Hormones Affect Gastroin‐
testinal Symptoms in Women With Irritable Bowel Syndrome? Gend Med. 2009;
6(Suppl 2): 152–167

Dyspepsia - Advances in Understanding and Management180



[32] Heitkemper MM, Cain KC, Jarrett ME, Burr RL, Hertig V, Bond EF,. Symptoms
across the menstrual cycle in women with irritable bowel syndrome. American Jour‐
nal of Gastroenterology 2003;98: 420-30.

[33] Mabrouk M, Ferrini G, Montanari G, Di Donato N, Raimondo D, Stanghellini V, Cor‐
inaldesi R, Seracchioli R. Does colorectal endometriosis alter intestinal functions? A
prospective manometric and questionnaire-based study. Fertility Sterility 2012;
97:652-6.

[34] Nagata C, Hirokawa K, Shimizu N, Shimizu. Soy, fat and other dietary factors in re‐
lation to premenstrual symptoms in Japanese women. British Journal of Obstetrics
and Gynaecology 2004; 111: 594-9.

[35] Lovell RM, Ford AC. Global prevalence of and risk factors for irritable bowel syn‐
drome: a meta-analysis. Clin Gastroenterol Hepatol. 2012;10:712-721.

[36] Houghton LA, Brown H, Atkinson et al. 5-hydroxytryptamine signalling in irritable
bowel syndrome with diarrhoea: effects of gender and menstrual status. Aliment
Pharmacol Ther. 2009 ;30(9):919-29.

[37] Chang L, Mayer EA, Labus JS, Schmulson M, Lee OY, Olivas TI, Stains J, Naliboff
BD. Effect of sex on perception of rectosigmoid stimuli in irritable bowel syndrome.
Am J Physiol Regul Integr Comp Physiol. 2006;291(2):R277-84.

[38] Mayer EA, Berman S, Chang L, Naliboff BD. Sex-based differences in gastrointestinal
pain. Eur J Pain. 2004 Oct;8(5):451-63.

[39] Frazier EA, Fristad MA, Arnold LE. Multinutrient supplement as treatment: litera‐
ture review and case report of a 12-year-old boy with bipolar disorder. J Child Ado‐
lescent Psychopharmacology 2009;19: 453-60.

[40] van Soest EM, Dieleman JP, Siersema PD, Schoof L, Sturkenboom MC, Kuipers EJ.
Tricyclic antidepressants and the risk of reflux esophagitis. American Journal Gastro‐
enterology 2007; 102: 1870-7.

[41] Uher R, Mors O, Hauser J, et al,. Changes in body weight during pharmacological
treatment of depression. International Neuropsychopharmacology 2011;14:367-75.

[42] Bloor K, Maynard A. Is there scope for improving the cost-effective prescribing of
nonsteroidal anti-inflammatory drugs? Pharmacoeconomics 1996;9: 484-96.

Functional Gastrointestinal Symptoms in Women with Pelvic Endometriosis
http://dx.doi.org/10.5772/56611

181




