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Introduction

Ectopic pregnancy (EP) refers to the implantation of a
fertilized egg outside the uterine cavity, most
commonly occurring in the fallopian tubes. It is a
serious medical condition that requires prompt
diagnosis and appropriate management to prevent
complications and preserve the health of the mother.
EP poses a significant global health concern, affecting
women of reproductive age worldwide (1-3). The
epidemiology of EP demonstrates considerable
regional and global variation. The incidence of EP
varies across different populations, with rates
influenced by factors such as age, reproductive
history, and the presence of risk factors. According to
global estimates, EP occurs in approximately 1-2% of
all pregnancies. However, the prevalence may be
higher in specific populations, such as women who
have undergone assisted reproductive technologies or
those with a history of pelvic inflammatory disease or
previous EP. EP imposes a substantial burden on
affected individuals and healthcare systems (4, 5). The
clinical outcomes of EP can range from mild
symptoms to life-threatening complications. Early
diagnosis and appropriate management are crucial to
prevent complications such as tubal rupture, internal
bleeding, and even death. The main clinical
presentation of EP includes abdominal pain, vaginal
bleeding, and signs of early pregnancy, such as breast
tenderness and missed periods. However, EP can
manifest with a wide range of symptoms, making
diagnosis challenging. The consequences of EP extend
beyond the immediate health risks. EP can have
significant emotional and psychological impacts on
women and their partners, as it may disrupt fertility
plans and cause distress (6-8). While ectopic
pregnancies can be found in various locations, it has
been observed that they are more commonly situated
on the left side rather than the right side (9). This paper
aims to explore and provide a comprehensive analysis
to justify this prevalent bias. In current paper we
examined anatomical, physiological, and hormonal
factors to gain a deeper understanding of the
underlying  reasons  behind the left-sided
predominance of ectopic pregnancies.

Anatomical Factors

Anatomical factors play a crucial role in understanding
the left-sided prevalence bias in ectopic pregnancies.
Here, we will delve into the anatomical characteristics
of the female reproductive system that may contribute
to this bias (10).

e Fallopian Tube Length and Curvature: The
fallopian tubes are the primary site of EP implantation.
Anatomical differences in the length and curvature of
the fallopian tubes between the left and right sides can
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influence the likelihood of ectopic pregnancies
occurring on the left side. The left fallopian tube is
generally longer than the right one. This elongation
can provide a greater length for the fertilized egg to
travel, increasing the chances of implantation outside
the uterine cavity (11, 12).

e Tubal Damage and Obstruction: Pathological
conditions, such as tubal damage or obstruction, can
affect the chances of EP occurrence. The left fallopian
tube's longer length may render it more susceptible to
damage or obstruction, thereby increasing the
likelihood of ectopic pregnancies on the left side.
Conditions like pelvic inflammatory disease (PID),
endometriosis, previous surgeries, or adhesions can
lead to tubal scarring, narrowing, or complete
blockage, creating an environment conducive to
ectopic implantation(13, 14).

e Blood Supply: Vascular supply to the fallopian
tubes also plays a role in EP prevalence bias.
Variations in blood flow between the left and right
sides may affect the local environment for
implantation. Differences in blood flow dynamics,
including the distribution of small blood vessels,
capillaries, and nutrient supply, could potentially
influence the favored site of implantation (15, 16).

e Uterine Asymmetry: The asymmetry of the uterus
may also contribute to the left-sided prevalence bias.
The uterus is not perfectly symmetrical, and variations
in its shape or position can affect the movement and
transport of the fertilized egg. A tilted uterus or an
anatomical deviation towards the left side might create
conditions favoring implantation in the left fallopian
tube (17).

Physiological Factors

Physiological factors related to the reproductive
system can contribute to the left-sided prevalence bias
observed in ectopic pregnancies (18).

e Ciliary Beating Pattern: The fallopian tubes are
lined with tiny hair-like structures called cilia, which
have a critical role in the movement of the fertilized
egg toward the uterus. The coordinated beating of cilia
helps propel the embryo through the fallopian tube.
Variations in the ciliary beating pattern between the
left and right sides of the fallopian tubes could
influence the movement and transport of the fertilized
egg. If there are differences in the speed, direction, or
efficiency of ciliary movement, it could affect the
likelihood of left-sided implantation (19, 20).

e Tubal Motility: Tubal motility refers to the ability
of the fallopian tubes to undergo rhythmic contractions
and movements. These movements help facilitate the
transportation of the fertilized egg towards the uterus.
Any disruptions in the normal motility patterns of the
fallopian tubes, such as altered frequency or strength
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of contractions, could affect the movement of the
embryo. Variations in tubal motility between the left
and right sides may influence the preferred site of
implantation (21).

e Muscle Tone and Peristalsis: The smooth muscles
within the fallopian tubes play a crucial role in their
contractile activity. Variations in the muscle tone or
peristaltic contractions of the fallopian tubes between
the left and right sides may influence the implantation
site  preference. Differences in the strength or
frequency of muscle contractions could impact the
transport and movement of the fertilized egg,
potentially favoring left-sided implantation (22, 23).
e Local Microenvironment: The physiological
environment within the fallopian tubes can also impact
the site of implantation. Factors such as pH, oxygen
levels, nutrient availability, and immune response can
create microenvironmental differences between the
left and right fallopian tubes. These variations may
influence the survival and development of the embryo,
potentially leading to a left-sided prevalence bias (1,
24, 25).

Hormonal Factors

e Progesterone: Progesterone is a hormone essential
for maintaining a healthy pregnancy by promoting
uterine  lining  development and preventing
contractions that could expel the embryo. Hormonal
imbalances involving progesterone levels can affect
tubal motility and contribute to the left-sided bias in
EP prevalence (26, 27).

e Hormone Receptor Expression: The expression of
progesterone receptors on the fallopian tube
epithelium may differ between the left and right sides.
Variations in receptor expression or function could
influence the responsiveness of the fallopian tubes to
progesterone. Differences in receptor density or
affinity might favor left-sided implantation (28).
Hormonal Environment: Hormonal environments
within the fallopian tubes can vary between the left
and right sides. Factors such as the local concentration
of progesterone and other hormones may differ,
potentially influencing the likelihood of implantation
on the left side. Altered hormonal environments might
disrupt the natural movement of the fertilized egg,
favoring left-sided implantation (29).

e Gonadotropins: Gonadotropins, including follicle-
stimulating hormone (FSH) and luteinizing hormone
(LH), play crucial roles in regulating the menstrual
cycle and ovulation. Variations in the levels or activity
of these hormones could impact the implantation site
preference in ectopic pregnancies. Imbalances in
gonadotropin levels or aberrant hormonal patterns can
disrupt the normal processes of ovulation, follicular
development, and tube-uterine transport. These
hormonal disruptions may affect the movement and
positioning of the fertilized egg, potentially
contributing to the left-sided prevalence bias (32, 33).
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e Other hormonal factors: Other hormones, such as
estrogen and inhibin, also play important roles in
regulating the reproductive system. Imbalances in
these hormones, or variations in their local
concentrations or receptor expression, could
potentially contribute to the left-sided prevalence bias.
However, further research is needed to elucidate the
specific mechanisms and interactions involved(32,
33).

Conclusion

Understanding the anatomical, physiological, and
hormonal factors at play in ectopic pregnancies
provides valuable insights into the underlying
mechanisms and potential therapeutic approaches on
the bias towards the left side EP.
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