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Abstract

The postpartum hemorrhage (PPH) it is one of the worst complications of the pregnant woman and the leading
cause of maternal mortality in the world, as it produces potentially catastrophic effects on patients, with high
morbidity and morbidity. Likewise, the reduction in maternal mortality, which is particularly high in low income
countries, but rising even in developed countries (as in USA), is one of the eight primary global health current
goals of the WHO. In the complex pathophysiological phenomenon of PPH, the uterine contractility and con-
nective tissue arrangement are poorly investigated. Both topics are scantly little understood and investigated, in
terms of pelvic functional anatomy and pathophysiology. The anti-version uterine posture is essential for the op-
timal and necessary muscle contraction in the immediate postpartum stage, to avoid PPH onset. In this review,
authors analyzed the physiology of uterine contraction related to the childbirth and the PPH, identifying an ana-
tomical system involved in the physiological post-partum uterine contraction. This biological system is the inte-
grated pelvic myofascial system and it has a prime importance in the physiological reduction of the PPH risk and
to maintain uterine contractility during and after childbirth.
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1. Introduction

The postpartum hemorrhage (PPH) it is unfor-
tunately a relatively widespread and common
clinical condition; it is one of the main causes
of severe maternal morbidity, causing 150,000
dead patients for year, that is, 25% of the
600,000 annual maternal deaths worldwide
(Khan et al. 20006).

Unfortunately, basing on a study, approximately
3% to 5% of pregnants will experience PPH
(Knight et al. 2009) and it causes, annually, one-
fourth of maternal deaths worldwide (Say et al.
2014).

In developed nations, PPH has fallen to second
or third place for direct maternal deaths behind
hypertensive and thromboembolic complica-

tions (Khan et al. 2006; Knight et al. 2009; Say
et al. 2014), while in high-income countries, 80
to 90% of maternal deaths from PPH may be
avoidable for the delayed diagnosis and inade-
quate treatment (Fawcus 2019).

Beyond the direct consequences of acute
hypovolemia, PPH exposes women to the
complications of transfusion, resuscitation, in-
fertility when treated by hysterectomy (1 case
for 2000-3500 deliveries in developed coun-
tries), increased risks of thromboembolic com-
plications, and greater psychological fragility
(McNamara and Mallaiah 2019).

From the clinical point of view, the ACOG
(American College of Obstetricians and Gyne-
cologists) defines early PPH as at least 1,000
mL total blood loss, or loss of blood coinciding
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with signs and symptoms of hypovolemia with-
in 24 hours after delivery of the fetus or intra-
partum loss (“ReVITALize Obstetric Data
Definitions - ACOG” n.d.). Moreover, primary
PPH may occur before delivery of the placenta
and up to 24 hours after delivery of the fetus
(“ReVITALize Obstetric Data Definitions -
ACOG” n.d.).

PPH involves many hospital and university ex-
perts and specialists, is the subject of physiolo-
gy and pathophysiology studies, stimulates
pharmaceutical companies to seek new thera-
pies and surgical instrumentation industries to
produce devices to solve PPH.

In this review we will analyze the uterine physi-
ology and the pathophysiology involving PPH,
trying to evaluate the possibilities of physiologi-
cal treatment in the resolution of the pathology.

2.1 Physiology of uterine contraction after delivery

Human anatomy is an extremely complex sys-
tem tending towards semi-perfection, such as
the intrinsic characteristics of the uterine mus-
cle, on those of uterine contraction and on the
unknown role that it carries out the whole myo-
fascial system and the round ligaments.

The uterine muscle is a unitary smooth muscle
differing from the multi-unit smooth muscle,
because the contraction is synchronized by
communicating junctions, that allow to coordi-
nate the cells contraction (Egarter and Husslein
1992). The smooth muscle, despite having a
myosin content of about 20% and a consump-
tion of ATP 100 times lower than the skeletal
muscle, can develop the same strength for
transverse section area. It happens either for
much slower rhythmical contractions, or for an
architecture of the smooth muscle cell and the
unitary organization of smooth muscle, struc-
tured in a syncytium (Egarter and Husslein
1992).

The uterine muscle behaves like a viscous mass
and it is also characterized by a tension variabil-
ity exerted at any given extent, and there is ei-
ther no relationship between extent and ten-
sion, nor between extent and a length of rest
(Sosa-Stanley and Peterson 2018).

Thanks to this plasticity, a strip of visceral
smooth muscle, when stretched, first exerts a
certain tension, but if the stretch is maintained,
the tension gradually decreases and can go

down to the initial or even lower level of ten-
sion (Sammali et al. 2018).

The uterine tone is a persistent state of partial
contraction, showing continuous irregular con-
tractions independent from the innervation and
the membrane potential is unstable, with no re-
al resting value (Roger Charles Young 2018)
The viscoelasticity of the uterine muscle is
linked to the characteristics of the muscle fibers
in the viscous component and to the collagen
and elastin for the elastic component (Sammali
et al. 2018).

The uterine muscle can, therefore, be consid-
ered as a "viscous mass" that needs to be ofi-
ented in extension and during contraction, with
the lasting crucial role of the round ligaments
(Sammali et al. 2018).

2.2 The anatomical role of round ligaments in uterine
contractions

The round ligaments are formed by fibers and
smooth muscles and, after the passage in the
inguinal canals, by striated musculature (from
the transversus and oblique abdominal muscles)
(Chaudhry and Chaudhry 2019).

The round ligaments in the woman flap off in
the labia majora and in the mountain of Venus
(even in sexual activity the stimulation of these
areas leads to uterine contractions of the or-
gasm) (Bellier et al. 2018).

The existence of the round ligaments, even if
poorly represented, in quadrupeds, that obvi-
ously have the belly down and in which gravity
favors the anterior position of the uterus,
shows that they have more of a role of muscle-
nerve terminal than of support (Iwanaga et al.
2010).

From a phylogenetic point of view, it is in
women that the round ligament reaches its
greatest development and it is not a vestige of
the past (Iwanaga et al. 2010)

The round ligament is associated with the
standing station and the new reproductive
needs linked to this (Bulletti and De Ziegler
2000).

The need arises to anteriorize the uterus for ab-
dominal development during pregnancy that
would otherwise be suffocated in the pelvis or
crush the large vessels, to make the cervix in
the posterior fornix during coitus, but also be-
cause a uterus lying backwards in the postpar-
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tum does not contract well (Sosa-Stanley and
Peterson 2018; Sammali et al. 2018; Roger
Charles Young 2018).

The round ligaments are improperly anatomi-
cally linked to the pelvic suspension system, be-
cause they are real muscles, as they can bear a
load of 600 to 900 grams (Chaudhry and
Chaudhry 2019).

Moreover, the round ligament is the essential
element that determines the orientation of the
body of the uterus "like a horse held by the
reins" (Chaudhry and Chaudhry 2019).

During pregnancy, the round ligaments become
3 to 4 times thicker and the resistance they of-
fer to traction increases up to 40 kg (Chaudhry
and Chaudhry 2019) and, during pregnancy,
they move away from the uterine fundus and
the "Calza’s Bundle" (central longitudinal band
that in primates constitutes the neo-
myometrium of the uterus, not more bicorne as
in the quadrupeds), from which they depart, is
more anatomically evident (Kamina, P.
Lorenzini 1975).

They orient uterine contraction surely also in
labor and there are certainly different types of
uterine contraction (Devedeux et al. 1993) with
different receptors (or different sensitivity) for
each muscular layer (neomyometrium, paleo-
myometrium and archimiometry) (Sosa-Stanley
and Peterson 2018; Sammali et al. 2018; Roger
Chatrles Young 2018).

Nevertheless, during Braxton Hicks contrac-
tions or in those in the latent phase of labor, in
which the fetal head adapts to birth canal, they
are probably not the same muscle fibers that
contract in the active phase of labor (Maul et al.
2003) The round ligaments contractions could
orient the uterus, adapting to its content and
playing an important role during pregnancy and
labor (Roger C. Young 2007).

The so called "ligament round pain", pootly di-
agnosed in Italy, is better known and investigat-
ed by Osteopaths than by the Obstetrician.

2.3 The hypothesis of integrated pelvic myofascial system
The uterine contraction in the expulsive stage

of labor is “detrusor type” and leads to the fetal
delivery. The uterine musculature, being in

three layers, has the neo-myometrium (on the
fund) that continues with the fibers of the
round ligaments (like a Bolivian wool cap)
(Escalante, NMM 2017).

In the postpartum uterine contraction, the uter-
ine body is "guided" by the round ligaments,
which contracts down and forward, and the
lower uterine segment (LUS) contracts towards
the pubic symphysis (Chaudhry and Chaudhry
2019).

All the studies on uterine contraction focused
on the characteristics of the muscle fiber and
on the electric potential of the membrane, ra-
ther than on the uterine muscle, structured in a
syncytium (Devedeux et al. 1993).

Synthetic oxytocin stimulates the uterine fundal
contraction, but not always the round ligaments
or, at least, not at the same time and, hence,
synthetic oxytocin cannot help the uterine pos-
ture (Maul et al. 2003; Roger C. Young 2007).
The first and second line standard pharmaco-
logical therapies for PPH, provided for by the
national and international guidelines (Evensen,
Anderson, and Fontaine 2017; Sentilhes et al.
20106) are less effective in all those situations in
which there is an alteration of the myofascial
system (obesity, supine position, cesarean sec-
tion) that does not favor correct posture uterine
during contraction (Vallera et al. 2017; Sentilhes
et al. 2010).

Currently, in a mechanical-biological vision and
with a more organicist anatomic-biological ap-
proach, mechanical forces must be considered
together, and not only just into the uterine fi-
bromuscular cell, typical of molecular biology.
Hence the hypothesis that the uterine contrac-
tion could depend not only by uterine muscle
fibers, but by a complex integrated pelvic myo-
fascial system, connecting the uterine muscle to
the round ligaments, to the ileo-psoas muscles
(via the genital femoral nerve) and to the mus-
cles of the abdominal wall. The "axial fascia" or
"deep fascia" (Bordoni and Simonelli 2018)
wraps and connects the uterine muscle, its lig-
aments, the postural muscles in a single inter-
connected system, that, after delivery, progres-
sively returns to the "status quo ante".
Currently, rethinking to obstetric daily experi-
ence in delivery room, it must therefore think
to a rearrangement of the whole myofascial sys-
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tem, favoring directly the abdominal viscera de-
scent behind the uterus during labor and indi-
rectly the in intra-abdominal pressure increase.
In the human body architecture, the myofascial
system is the anatomical structure connects the
anatomical districts and the human organs in
the body (Bordoni and Simonelli 2018).

The term "fascia" refers to the collagen-fibrous
tissues that are part of a broad system of trans-
mission of tension forces in the human body
(Bordoni 2019; Bordoni et al. 2018).

The “fascia” appears as an interconnected ten-
sion network consisting of the dense and loose
connective tissue, from the surface to the
depth. The ligaments are local densifications of
this network. There is an extended continuity of
the fibrous tissue, and the collagen tissue ex-
presses a gradual transition. So, it is impossible
to make a clear distinction between the liga-
ment and the loose part of the intra-abdominal
and pelvic fascia (Bordoni and Simonelli 2018;
Bordoni 2019; Bordoni et al. 2018).

The fascial body therefore represents, within
the human body, a wide anatomical structure
with structural and functional network func-
tions, consisting of bags, ropes (local densifica-
tions), thousands of cavities inside other cavi-
ties, all connected by robust or soft septa
(Bordoni et al. 2019; Bordoni and Zanier 2014;
Bordoni and Lagana 2019).

The "visceral fascia" consists of collagen and
elastic fibers and covers the body cavities
(Bordoni et al. 2019).

The bands wrapping the organs are called pleu-
ra, peritoneum, sheath, but they remain visceral
bands (Bordoni and Simonelli 2018; Bordoni
2019; Bordoni et al. 2018, 2019). Very interest-
ing is the significant increase in the risk of
postpartum hemorrhage in Ehlers Danlos syn-
drome, characterized by severe connective tis-
sue disorders.

In fact, pregnants with Ehlers Danlos syn-
drome experienced postpartum hemorrhage
(19% vs. 7%) more often than the unaffected
women (Lind and Wallenburg 2002).

3. Conclusions

There is a "global range" that, during pregnan-
cy, is subject to mechanical tensions gradually
increasing both from the growing fetus and
from the pressures of the maternal uterus. The

abdominal diaphragm has a sort of dome
turned upside down. The pelvic diaphragm up-
wards and these two muscle groups are located
at the upper and lower extremities of the peri-
toneal cavity which, like a balloon, encloses the
abdominal organs. The transmission of pressure
takes place inside (intra-abdominal) and outside
(abdominal and trunk muscles) of this balloon
and it is transmitted to all the abdominal or-
gans, by an integrated pelvic myofascial system.
This biological system should be adequately in-
vestigated for its fundamental importance in its
ability to physiologically reduce the risk of PPH
and to maintain uterine contractility during and
after childbirth.
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