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ABSTRACT
Nowadays a large variety of topical haemostatics and surgical sealants are available and widely used in gynaecology and obstetrics when conventional manoeuvres to treat or prevent haemorrhage or seroma/lymphocele could appear insufficient, but most of publications relate to other surgical specialties. A recent
European consensus on the optimal use of haemostatic powders in surgery, has
pointed out the value of these agents and the powder formulation of microporous polysaccharide spheres has shown the strongest evidence to support its
optimal use. Anyway, it is advisable that specific and appropriate perspective
clinical trials on topical haemostatics and surgical sealants are carried out in the
future, focused on gynaecological and obstetric surgery, to allow Obgyn specialists to obtain the maximum benefits from the use of these agents in their practice.
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INTRODUCTION

gynaecological and obstetric surgery, while lymphocele, occurring if a large amount of lymphatic
tissue has been resected, is more frequently observed in women undergone radical hysterectomy
and lymph node dissection for the treatment of
cervical and endometrial carcinoma [1].
In such circumstances, topical haemostatic agents
and surgical sealants may offer an additional tool
to the surgeon’s armamentarium.

Despite the significant development of nonsurgical
treatments for gynaecologic diseases, surgery remains
the main clinical approach in this clinical field [1].
Nevertheless, all surgical procedures involve risks:
complications can arise both intraoperatively or
postoperatively following gynaecologic or obstetric surgery and may be related to patients’ conditions as well as to surgeon, or surgical procedure
[1, 2]. The anatomical proximity of uterus and
relevant annexes to ureters, bowels, vessels, and
nerves, makes these organs and tissues potentially
susceptible to injuries in occasion of gynaecological
surgery [2]. In fact, a recent and large retrospective
analysis has shown that 75% of iatrogenic urinary
tract injuries are due to gynaecologic surgeries and
that urinary tract injury complicates 0.2 to 1% of all
gynaecologic procedures and pelvic operations [3].
Taking into consideration all the gynaecological
and obstetric surgical approaches, haemorrhage
and haematoma formation is the most frequent
complication, followed in order by infection and
abscess, bowel injury, bladder injury, ureteral injury, peritoneal inclusion cyst, lymphocele, pelvic
floor dysfunction, wound dehiscence, and abdominal wall endometriosis [1].
The total abdominal hysterectomy appears to be the
surgery with the highest risk of complications and
the caesarean section the one with the lowest risk [1].
Currently, abdominopelvic surgeries are increasingly being performed with minimally invasive
techniques and in the last decades the laparoscopic
hysterectomy is much more frequently used than
the abdominal approach, as providing a quicker
postsurgical recovery and a reduction in hospital
stay [1, 4]. Indeed, laparoscopy can be used with
diagnostic and/or curative intent and may involve
simple and complex gynaecological interventions
up to oncologic surgeries [5-7]. Nevertheless, also
the laparoscopic approach presents potential complications, obviously increasing in frequency along
with the complexity of the surgery and including
vascular and gastrointestinal injuries and lesions
of the urinary system [6, 8].
Anyway, whatever the surgical approach, despite
the use of advanced procedures and the surgeon’s
expertise, in some cases traditional surgical maneuverers to prevent or treat perioperative complications may not be successful.
Overall, haemorrhage and haematoma formation
are the complication with the highest incidence in

HAEMORRHAGE IN GYNAECOLOGICAL
AND OBSTETRIC SURGERY
Excessive bleeding during surgery, and consequent
need for blood transfusions, are among the most
frequent major adverse events across all surgeries
[9]. Indeed, haemorrhage and development of haematoma are still the most common complications
in gynaecological and obstetric surgery in spite
of surgical procedures like compression, sutures,
clips and electrocoagulation [1, 10].
Acute postoperative haemorrhage is the most frequent cause of reoperation in non-oncological gynaecological surgery and myomectomy for large
fibroid uterus, most in obese patients, is the surgical
operations with the highest risk for haemorrhage
[1, 10]. In obstetrics occasionally haemorrhage may
arise after abdominal or vaginal delivery as an uncontrollable uterine, vaginal, or pelvic haemorrhage
[11]. Furthermore, postpartum haemorrhage may
be potentially fatal and haemorrhage during caesarean section is the leading cause of morbidity [12].
In oncological surgery, a perioperative blood loss
of more than 1liter complicates 15-40% of radical
oncological operations, resulting in transfusion
rates of 30-60%, while uncontrollable and possibly
life-threatening bleeding may occur during lymphadenectomy and debulking for advanced ovarian
cancer [10, 11].
It is worthy to consider that in women with pelvic
cancers, the prognosis may be worsened in case of
low perioperative haemoglobin level and blood
transfusions [10].
In general, the perioperative bleeding in turn may
lead to additional complications, like infection and
abscess formation, thus also contributing to prolong the surgical and hospitalization times and to
increase the need for transfusion, with a negative
impact on therapy costs [10].
In the last decades, the use of a minimally invasive
laparoscopic surgeries has significantly increased
139
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compared to open procedures, but inability to
maintain haemostasis can potentially lead to longer operating times and possible conversion to laparotomy, thus nullifying the benefits deriving from
the laparoscopic approach [13].

anaemia, stillbirth, prolonged labour, placenta praevia, placental abruption, placenta accrete spectrum,
and macrosomia [17]. Risk factors for haemorrhage
in gynaecological surgery are listed in Table 1.
Traditional management of haemorrhage in gynaecological and obstetric surgery

Risk factors for perioperative haemorrhage
Risk factors for perioperative haemorrhage in gynaecological surgery include both those generally
linked to any surgery and those more strictly depending on specific surgical procedures.
In general, patients may be at increased risk of bleeding for advanced age, decreased preoperative red
blood cell volume (small body size and/or preoperative anaemia), medications affecting haemostasis,
including complementary medicines, medical conditions causing haemostatic defect such hereditary
bleeding disorders and acquired medical conditions
like chronic kidney or liver disease, and high-risk procedures [14]. Furthermore, risk factors in any kind of
surgery are previous surgery and extended and multiorgan resections, while gender, body mass index,
and comorbidities including arterial hypertension,
diabetes mellitus and renal dysfunction are independent risk factors for bleeding and transfusion [14, 15].
A recent large retrospective cohort study in patients
undergoing caesarean myomectomy for intramural
leiomyoma, showed that the large size and lower
segmental position of the leiomyoma are significantly risk factors for intraoperative haemorrhage during
caesarean myomectomy [16]. This finding is of much
interest, as uterine leiomyoma is most frequently observed in about 10 to 20% of fertile women, is associated to several complications and its occurrence
during pregnancy has been increasing, as the prevalence of uterine leiomyoma is age related and the
average age of pregnant women has increased over
time. Clearly, the occurrence of leiomyoma in less
young women, sensibly increases difficulties and
risks associated with the obstetric manoeuvres [16].
In obstetric surgery, severe postpartum haemorrhage is the principal cause of maternal deaths and
severe maternal diseases, with an incidence from
3 to 8% and accounts for 27.1% of maternal deaths
worldwide [17]. The risk factors for postpartum haemorrhages vary in literature [17]. A recent large and
long-lasting retrospective case-control study identified the following risk factors for severe post-partum
haemorrhage: maternal age < 18 years, previous caesarean section, history of post-partum haemorrhage,
conception through in vitro fertilization, predelivery

Prevention of perioperative haemorrhage includes
some actions to implement prior to surgery, including treatment of preoperative anaemia, withdrawal of drugs involving an increased risk for
Table 1. Risk factors for perioperative haemorrhage in gynaecological and
obstetric surgery [1, 10, 14-17].
Surgical setting

Risk factor

Reference

Any surgery

Advanced age
Small body size
Preoperative anaemia
Medication affecting haemostasis
Medical conditions causing haemostatic defect
High risk procedure
Extended and multiorgan resections
Gender
Hypertension
Diabetes mellitus
Renal dysfunction

[14, 15]

Myomectomy

Large fibroid uterus

[1, 10]

Caesarean myomectomy

Large sized and lower segmental
position leiomyoma

[16]

Delivery, vaginal
and abdominal

Maternal age < 18 years
Previous cesarian section
History of postpartum haemorrhage
Conception through in vitro fertilization
Pre-delivery anaemia
Stillbirth
Prolonged labour
Placenta praevia
Placental abruption
Placenta accrete spectrum
Macrosomia

[17]

haemorrhage, like nonsteroidal anti-inflammatory
drugs, anticoagulant drugs, antiplatelet agents and
some herbal supplements [15].
Preoperative anaemia is a frequent condition, affecting up to 40% of patients undergoing major
surgery and is an independent risk factor for blood
transfusion, morbidity, and mortality. Anaemia
should be treated accordingly to its cause and a
careful evaluation of blood coagulation status prior
to surgery should be performed [15]. Management
of intraoperative bleeding involves several factors,
including surgical approach, as well as medical
measures and surgical manoeuvres [8].
140
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with an incidence ranging between 23% and 63%. As
often asymptomatic, it may resolve spontaneously
without intervention and can only be detected by
imaging technique [20]. Conversely, symptomatic
lymphocele occurs less frequently, but represents
a serious postoperative complication, often requiring medical or surgical intervention and possibly
negatively impacting the oncological treatment,
since delay in the start of adjuvant chemotherapy
or radiotherapy may be required [20, 21].

Medical measures include maintenance of patient
core temperature, use of antifibrinolytic agents
(e.g., tranexamic acid) and blood transfusion [15].
Surgical manoeuvres to achieve haemostasis may
consist in manual pressure, suture ligation, electro-cautery, ultrasonic coagulation, laser ablation,
staples and clips, all accompanied by meticulous
surgical technique [9, 11, 15]. When these measures
fail, application of a topical haemostatic agent can
help to control bleeding [11].
In obstetrics, traditional techniques for controlling
postpartum haemorrhage are uterotonic agents,
vessel ligation, packing, balloon tamponade, over
sewing the placental bed, compression sutures, or
uterine artery embolization. In case of failure, topic
haemostats can be applied [12].

Risk factors for lymphocele
The use of subcutaneous heparin, the presence of
drains and early drain removal are regarded as risk
factors for lymphocele formation. Indeed, prophylactic anticoagulation with low molecular weight heparin
has been shown to be associated with the development
of inguinal lymphocele after vulvectomy, probably
because of delay in clotting of lymphatic fluid [18]. In
contrast, a recent large multicenter, randomized, clinical trial involving women with pelvic lymphadenectomy, showed no independent risk factors for the development of a symptomatic lymphocele [20].
Ovarian cancer was found to be a significant risk
factor for the formation of any lymphoceles and for
the formation of symptomatic lymphocele, while
conflicting data are available on potential effect
of the type of lymphadenectomy (pelvic vs pelvic
and para-aortic lymphadenectomy) on lymphocele development. A recent large prospective study
showed that the combination of pelvic and paraaortic lymphadenectomy is a significant risk factor for
lymphocele development, but not for formation of
symptomatic lymphoceles [22]. With regards to the
choice of surgical approach, the largest report published on this issue and involving patients operated
for endometrial cancer, found a significantly lower incidence of lymphocele in patients following
laparoscopic approach than in those treated with
laparotomy. Similarly, a recent prospective study
of patients undergoing exclusive pelvic or combined pelvic and para-aortic lymphadenectomy for
gynaecological cancer, showed laparotomy to be a
risk factor for the occurrence of any lymphoceles as
well as symptomatic lymphoceles [22].
Preoperative or postoperative radiotherapy as well
as adjuvant or neoadjuvant chemotherapy are considered risk factors for lymphocele formation, but
data on the radiotherapy role in the lymphocele
formation are inconsistent, presenting contrasting
results from different studies [22].

LYMPHOCELE/SEROMA
An abnormal collection of fluids in tissues may
represent a complication of surgical procedures.
The term “seroma” should refer to a sac collection
of free liquid, while the term “lymphocele” should
indicate a lymph sac collection. Collection of serous
fluid is due to extravasation caused by inflammatory response to a surgical trauma and/or foreign
material and following also minimally invasive operations, while lymphocele may occur after interventions with significant tissue destruction and lots
of dead space, like occurring in oncologic surgery.
Despite this distinction, the published papers generally group the two phaenomena under the same
term (lymphocele) or pool the data concerning both.
Postoperative seroma formation represents a frequent complication following breast surgery, reconstructive surgery, and abdominoplasty and
very few cases are reported after caesarean section
[19]. If not diagnosed or properly treated, over
time seroma can acquire a fibrous pseudo capsule
and turn into a chronic condition, potentially triggering infections [19].
Lymphoceles are an early postoperative complication affecting 7 to 40% of patients undergone inguinal–femoral lymphadenectomy and its incidence
has not decreased despite advances in surgical
technique [18]. Lymphocele is often asymptomatic,
but can result in infection, oedema, pain, and deep
venous thrombosis [18, 20].
Postoperative pelvic lymphocele is considered
quite a common but underreported event among
women operated for gynaecological malignancies,
141
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volume-controlled drain (the most used and useful
method according to a recent systematic review), ultrasonic dissection (with lower rates of seroma than
cautery and sharp dissection), use of fibrine, and
use of clip or ligation of vessels (with lower rate of
seroma compared to cautery). In addition, it should
be taken into consideration the immobilization of
the surgical site for a few days postoperatively. It
has also been suggested to use a Negative Pressure
Wound Therapy System KCI-V.A.C.Ulta™, in order
to induce collapse of the seroma cavity and promote adherence of the cavity surface, that can be
rendered gluey by using the sclerosant [19].
Concurrently, no consensus seems reached about
the most effective method for preventing lymphocele formation [24].
Retroperitoneal drainage has been traditionally
recommended as a method to prevent lymphocyst formation and associated postoperative morbidities, but recent studies have shown that there
is no advantage to the routine use of this method
following radical hysterectomy and pelvic lymphadenectomy. In fact, it was hypothesised that the
drain itself, acting as a foreign body, could negatively affect the reparative and absorptive functions of the peritoneum, thus even contributing to
the formation of lymphocystis [25].
The application of fibrin-collagen coated patches
in the area of lymphadenectomy has been proposed to prevent the formation of lymphocele after lymphadenectomy, similarly to what already
experienced in cardiovascular, hepatic, pulmonary
and kidney surgeries for haemostatic purposes.
Nevertheless, results from studies conducted to
evaluate the efficacy of this agents in prevention of
lymphocele after lymph node dissection for cancer,
are controversial [26, 27].

In a recent large prospective study on lymphadenectomy in ovarian cancer, a higher number
of lymph nodes obtained (> 27), or more than 14
lymph nodes excised in endometrial carcinoma
and radical hysterectomy in cervical cancer have
been found to be independent risk factors for the
development of symptomatic lymphoceles [22, 23].
Risk factors for lymphocele/seroma in gynaecological surgery are listed in Table 2.
Traditional management of lymphocele/seroma
The management strategies for treatment or prevention of seroma/lymphocele consist in non-operative management, percutaneous drainage, or
surgical drainage [19].
Currently, the most frequently utilized intraoperative methods for reducing the occurrence of early
seroma are the use of closed suction drains with
Table 2. Risk factors for lymphocele/seroma in gynaecological surgery [18, 22].
Surgical setting

Risk factors

Reference

Gynaecologic malignancies

Postoperative radiotherapy
Neoadjuvant chemotherapy
Adjuvant chemotherapy
Ovarian cancer is risk factor for any
and for symptomatic lymphocele
Exclusive pelvic
lymphadenectomy
or
Combination of pelvic and para-aortic lymphadenectomy are risk factor
for symptomatic or asymptomatic
lymphocele

[22]

Excisional procedures, lymphatic
reconstruction,
tissue transfer

Subcutaneous heparin
Presence of drains
Early drain removal

[18]

Ovarian cancer

> 27 lymphnodes removed is an
independent risk factor for symptomatic lymphocele

[22]

Cervical cancer

Radical hysterectomy with positive
lymphnodes is independent risk factor for symptomatic lymphocele

[22]

Vulvectomy

Prophylactic low molecular weight
heparin

[18]

Groin dissection

Obesity
Number of lymphnodes removed
Extent of surgery Postoperative
infection
Radiation therapy to the groin
Postoperative deep venous thrombosis

[18]

Endometrial
cancer

Laparotomy results in higher incidence of lymphocele than laparoscopy

[22]

TOPICAL HAEMOSTATIC AGENTS
AND SURGICAL SEALANTS
Since the early 1990s, topical haemostatic agents of
various origin and liquid fibrin sealants, have been
inserted in the surgical equipment, as additional
means to achieve satisfactory control of haemostasis
during surgery, thus improving surgical outcomes,
preventing early postoperative complications and
reducing operation and hospitalization times [11].
These products have a longstanding history, as already in 1909 fibrin was suggested as a haemostatic agent and in 1915 was introduced in neurosur142
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tion as haemostatic adhesive. These products are
also indicated as adhesive haemostats [30, 32].
The local haemostats identified as drugs, also include tranexamic acid, inhibitor of fibrinolysis, and
adrenaline, vasoconstrictor, historically also used
as topic agents [30, 32].
Surgical sealants are sterile medical devices of
synthetic or semi-synthetic origin, which have exclusive adhesive properties. They mechanically
join the edges of a wound and therefore present an
indirect action on haemostasis [29, 32]. They can
help to prevent blood and lymphatic leakage from
tissues [15].
In spite of their classification, the different types of
agents have clinical indications that, sometimes,
overlap: some facilitate haemostasis, while others,
in addition to haemostasis, favour sealing and provide support to suture.
In summary, depending on the composition, the
mechanism of action and the regulatory/registration aspects, topical agents can be divided
into 3 macro-categories: haemostats classified as
medical devices (not containing human blood derivatives), haemostats classified as drugs (adhesive haemostats, containing human blood derivatives) and surgical sealants classified as medical
devices (pure adhesives or sealants) (Table 3) [29,
30, 32-34].
Currently, producers of haemostats and surgical
sealants, with a view to the application of the European Regulation on medical devices (Regulation
2017/745), are re-evaluating their products regulatory profile, commercialization, or market launch.
Products marketed in Italy on December 3rd, 2021,
are reported in Table 4.
It is of importance to point out that the effective
and successful use of haemostats and surgical
sealants considerably relies on their physical and
chemical characteristics, that should fit the differences in function and morphology among body tissues, thus determining their indication of use and
site of application [35].
From a practical point of view, of particular interest are the powder-based haemostats, like products made of microporous polysaccharide spheres,
or oxidised regenerated cellulose, or combinations
of collagen, thrombin and chondroitin sulphate.
Indeed, the powder formulations, differently from
the other haemostatic preparations, may be effective in broad surface areas, sticking appropriately
everywhere even on irregular surfaces without
leaving gross residue [15].

gery. Oxidized glucose was developed in 1942 and
oxidized regenerated cellulose from wood pulp in
1960, while gelatin foam was introduced in 1945
and microfibrillar collagen from purified bovine
corium in 1970 [28].
Currently, a large variety of topical haemostatics
and sealants are available, and the gynaecologist
must know the specific characteristics of each one
to assure optimal results [28]. Furthermore, it is of
importance understanding the regulatory framework, as strongly impacting both on the choice
and legitimate use of topical haemostatics and
sealants [29]. The principal regulatory distinction
among all these agents, is based on whether they
are identified as drugs or as medical devices, thus
following a different evaluation path, regulators/
registrations (authorization, definition of the price
and possible reimbursement) and pharmacovigilance procedures [30].
According to the Regulation (Eu) 2017/745 of The
European Parliament and of The Council of 5 April
2017, a medical product identified as “device”,
must not contain, or consist of “human blood, blood
products, plasma or blood cells of human origin or
not incorporate, when placed on the market or put
into service, such blood products, plasma or cells”.
Similarly, a device must not consist of “transplants,
tissues or cells of animal origin, or their derivatives,
or products containing or consisting of them, unless the product is manufactured utilising tissues
or cells of animal origin, or their derivatives, which
are non-viable or are rendered non-viable” [31].
Topical haemostatics classified as medical devices,
thereby do not contain human hemoderivatives
and consist in sterile products which may be of
vegetal (polysaccharides, cellulose derivatives),
animal (collagen and gelatine) or mineral origin
(zeolite: only surgically removable). These haemostatics exert their action by facilitating the platelets
aggregation on the surface to treat and therefore
preparing the substrate for the coagulative cascade. In this way, these agents achieve their final
result both chemically and mechanically. Because
of the requirement of platelets for the mechanism
of action, this type of haemostats should not be
used in thrombocytopenic patients [32].
Conversely, local haemostats identified as drugs,
include topical agents that contain human blood
products and, in some cases also animal derivatives, and acting both by influencing the coagulative cascade, showing therefore a metabolic action
of haemostasis, and by exerting a mechanical ac143

Ital J Gynaecol Obstet 2022, 34, N.3

Haemostatics and sealants in obstetrics and gynaecology surgery

Table 3. Classification and main features of topical haemostatic agents and surgical sealants [12, 28-30, 33-35, 40, 41, 43].
Family

Active substances

Origin

Mode of action

HAEMOSTATS
Not containing
human haemoderivatives

Regenerated oxygenated cellulose

Vegetal

Mechanical activation of Foreign body reaction,
the clotting
Infection, Adhesions
cascade and vasoconstriction
from low pH

Not indicated for paMedical device
tients with coagulative
disorders

Porcine or bovine gelatine

Animal origin

Mechanical activation of Increased incidence of inthe clotting
fection at the surgical site
cascade.
Granuloma and fibrosis formation Potential
disruption of the clot when the
sponge is removed

Microfibrillar collagen

Animal origin

Mechanical activation of Local oedema
the clotting
Granuloma formation,
cascade and platelet
infection
aggregation.

Microporous Polysaccharide Spheres

Vegetal origin

Absorption of water
leading to platelets
concentration and accelerated clot
formation

No specific surgical adverse
reactions reported
Potential alteration of glucose
loads
in diabetic patient if used
excessively

Fibrinogen + thrombin

Human origin

Fibrinogen + thrombin

Human-animal
origin

Collagen + thrombin

Human-animal
origin

Action on the coagulative cascade, independently from platelets
concentration,
leading to the fibrin clot
formation.
Indicated for patients
with coagulative disorders.

Poor mechanical strength and
adhesion in wet environment
Transmission of
blood-borne diseases, especially
viral transmission
from formulations prepared
using pooled blood.
Allergic reactions.
Thromboembolism

Cyanoacrylate

Synthetic

Quick polymerization
of liquid monomers in
the presence of water or
blood, with formation of
covalent bonds between the cyanoacrylate
and functional groups
in the tissue proteins.

Possible toxicity if in contact
with not cutaneous tissues.
Potential delay of wound healing.
Reporting of pancreatic tumors
development.

Bovine albumin and
glutaraldehyde

Semi-synthetic

Reaction between glutaraldehyde and the
lysine residues in albumin, leading to development of a
reticulation

Cytotoxicity Tissue compression Myonecrosis
and nerve injury, Adhesive
embolism
Limitation of blood vessel
growth, Pseudoaneurysm formation,
Wound complications. Infections and allergic reactions

PEG

Synthetic

Possibly increase of pressure on
the surrounding tissues when
applied in closed cavities, due
to high swelling ratio

Recombinant human
albumin + PEG

Synthetic human

Covalent
bonds with tissues,
generating a sealing
action and a mechanical
haemostatic effect

ADHESIVE HAEMOSTATS
Containing human
haemoderivatives

Regulatory class

Drug

PURE ADHESIVES OR
SEALANTS

Medical device

HAEMOSTATS: MEDICAL DEVICES

Possible side effects

No specific adverse events
reported

This family of haemostats has shown to be useful
during surgery, when a single source of bleeding cannot be identified, or in case of failure or contraindication of electrocautery [36]. These agents are largely
used in gynaecological surgery, even if most of published data come from other surgical specialties [36].

Haemostatics agents classified as medical devices,
include the oxidized regenerated cellulose, microfibrillar collagen, gelatins, microporous polysaccharide spheres.
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Table 4. Topical haemostatic agents and surgical sealants in the Italian market [12, 29, 31, 43].
Family

Regulatory class

HAEMOSTATS
Not containing human haemoderivatives
Not indicated for patients with coagulative disorders

Medical device

ADHESIVE HAEMOSTATS
Containing human haemoderivatives

Active substances

Trade name

Formulation

Regenerated oxygenated
cellulose

Surgicel
Tabotamp
Equicel
Gelitacel

Powder

Animal gelatine

Cutanplast (porcine)
Equispon (porcine)
Floseal (bovine)
Gelita tampone (porcine)
Gelitaspon (suine)
Spongostan (porcine)
Surgiflo (porcine)

Powder
Foam
Sponge

Microfibrillar collagen

Avitene
Lyostypt
Helitene,
Helistat

Powder
Sheet
Sponge

Microporous Polysaccharide
Spheres

Arista AH

Powder

Fibrinogen + thrombin.

Tissucol
Beriplast P
Quixil

Liquid
Frozen liquid
Powder reconstituited with sterile
saline

Collagen + thrombin.

TachoSil
Vitagel

Sponge
Patch

Cyanoacrylate .

Glubran 2
Omnex
Histoacryl Internal

Liquid

Bovine albumin and glutaraldehyde

BioGlue

Liquid

PEG

Coseal
Duraseal
Pleuraseal
Vascuseal

Liquid

Drug

PURE ADHESIVES OR SEALANTS

Medical device

Recombinant human albumin ProGel
+ PEG

They are best used for minimal bleeding, are available in a variety of formulations and are easy to prepare. The mechanism of action makes these agents
suitable to heparinized patients, while their efficacy
is reduced in thrombocytopenic patients. These haemostatics generally swell once applied; therefore, it
is advisable not to use them in restricted spaces, especially near bony or neural structures, and remove
the surplus agent once haemostasis is achieved [37].

Liquid

decreasing tissue pH, with consequent activation
of the coagulation cascade and vasoconstriction in
small blood vessels. ORC presents some bactericidal activity, probably due to its capacity to decrease tissues pH, and has also shown to prevent
the development of peritoneal adhesions [36]. The
antibacterial activity is carried out against a wide
range of gram-positive and negative microorganisms, including methicillin-resistant Staphylococcus aureus, Beta streptococcus, Bacteroides fragilis,
Clostridium perfringens, Streptococcus faecalis, methicillin-resistant Staphylococcus epidermidis, vancomycin-resistant Enterococcus, penicillin-resistant
Streptococcus pneumoniae, strains of S. aureus and
Pseudomonas aeruginosa [28].
Usually, ORC absorption occurs in about 14 days,
although greater lengths of time have been reported. It is relatively easy to use. In fact, it can

Oxidized regenerated cellulose
Oxidized regenerated cellulose (ORC) is a powder
haemostat, made of cellulose dissolved and woven into a dry gauze sheet, then oxidized [15, 36].
The final product can be applied directly to the
tissue where it favours haemostasis both by creating a skeleton for platelets aggregation and by
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Microporous polysaccharide spheres

be folded or rolled and therefore it can be easily
passed through small laparoscopic trocars. ORC
has been largely used in gynaecologic surgery as
a surgical barrier to prevent postoperative adhesions [28]. One prospective study found the use
of ORC to be effective for control of tubal haemorrhage in a small group of women undergoing
laparoscopic sterilization. Indeed, its best application seems to be in areas of the uterine or the
fallopian tube bleeding [36]. Thanks to their antibacterial activity, ORCs may be particularly helpful in developing countries to prevent postoperative infections [38].

Microporous polysaccharide spheres are a product
consisting in a polysaccharide powder made from potato starch. The powder should be applied generously
on a dry surgical field, with mild pressure after application [36]. This agent absorbs water, thus concentrating platelets and proteins that generate a gel matrix on
the surface of the powder particles resulting in accelerated clotting. This product is absorbed quite quickly, within 48 hours, thus reducing the risk to originate
foreign body reaction, infection or transmission of alloantigens, a considerable risk when using products
derived from animal or human tissue [15, 36].
In absence of specific data from gynaecological
surgery, this agent is expected to be useful principally in situations of slow bleeding from surgical
surfaces [36].

Microfibrillar collagen
Microfibrillar collagen is an absorbable acid salt obtained from bovine collage. It is available as powder
or sponge sheet. Microfibrillar collagen provides a
physical matrix for coagulum development, where
platelets are attracted and activated, is applied directly to the tissue, does not produce excessive swelling, and is absorbed in approximately 3 months [15,
28, 36]. In addition, it is recognized that chondroitin
sulphate exerts a regulatory effect of on cellular activities, wound closure and wound contraction [15].
Few data are available on the use of microfibrillar
collagen in gynaecologic surgery, but it seems to
be at least equivalent to conventional haemostatic
measures on cervical procedures such as cold knife
conization and loop electrode excisional procedure.
Thus, microfibrillar collagen may be of support to
other surgical measures to achieve haemostasis in
uterine bleeding surfaces [36].

ADHESIVE HAEMOSTATS: DRUGS
Thrombin based agents
These agents provide thrombin that rapidly converts the patient’s fibrinogen into a fibrin clot [37].
Thrombin may be of bovine, human, or recombinant origin. Products thrombin based, are packaged as a solution and can be applied via a spray
or syringe. Thrombin can also be used in combination with other absorbable delivery methods such
as a gelatin foam or matrix or as a biological adhesive, made of collagen associated with fibrinogen
and thrombin [36, 39]. This combination provides a
mechanical tamponade to the bleeding through the
gelatine swelling, while the thrombin component
converts the patient fibrinogen at the surgical site
into fibrin, activating the clotting cascade [37].
The publications on use of these agents in gynaecological surgery suggest that thrombin and
thrombin combination agents can be successfully
applied in situations of extensive venous and capillary oozing from a dissected or deserolized area,
as often occurs in surgery for endometriosis, retroperitoneal mass resections, and ovarian cancer
cytoreduction [36].

Gelatins
Gelatin matrices derive from animal collagen dried
into a powder or foam form. The product is applied
directly to the bleeding tissue, where it absorbs
blood and consequently swells and increases in
weight. After application, pressure should be exerted for several minutes, in order to achieve optimal
haemostasis. Gelatin matrices, due to their neutral
pH, do not directly activate the clotting cascade
and are completely absorbed by approximately 4 to
6 weeks after placement. Gelatin products may be
formed into any shape and, when moistened, can be
passed easily through laparoscopic trocars. Based on
data from vascular and urologic surgery literature,
in gynaecology these products may be useful in case
of slow oozing from deserosalized surfaces [36].

Fibrin based agents
Fibrin based agents are composed of a thrombin and
a concentrated fibrinogen component that must be
mixed before application [36]. These agents, next to
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but more persistent products, therefore potentially
leading to medical complications [35]. The generation of formaldehyde and cyanoacetate following the polymerization process, is considered the
source of cyanoacrylates’ tissue toxicity and additional components have been brought to their formulation to minimize the risk of complications [35,
42]. The use of these agents has been proposed for
general surgery in surgical anastomosis as an alternative to microsurgery, mainly in centres or situations where facilities are unavailable [35].

the haemostatic action present also a sealing action
and therefore supply suture support [30]. For these
reasons, these agents are also named “fibrin sealants
or fibrin glue”. Deriving from pooled donor human
plasma, fibrin glues can theoretically transmit viral
infections. Differently from topical thrombin haemostats, these products form a fibrin clot by its own
fibrinogen and not by the circulating one, thus being suitable also for patients with coagulative disorders. The available data suggest that the use of fibrin
glues in gynaecologic surgery may be useful in situations of diffuse venous and capillary oozing from
a dissected or deserolized area, in case of bleeding
in areas not tractable with cautery such as in the obturator space, or as an adjunct to staple closure in
patients undergoing colostomy reversal [36].

PEG-Based adhesives and sealants
Polyethylene glycol (PEG) is a neutral, hydrophilic,
biocompatible polymer, that doesn’t cause a serious immune response and that therefore is widely
employed in the biomedical field [35, 43]. PEGs are
prepared by polymerization of ethylene oxide and
are commercially available over a wide range of molecular forms. PEG adhesive sealants are equipped
with reactive parts to establish covalent bonds with
biological tissues, as PEG per se is not able to play
such interactions; the derived hydrogels can be efficiently used to enhance wound closure and suture,
supporting haemostasis in the injured site [35].
In addition to their sealing action, PEG-based adhesives remain flexible, allowing a physiological dilation
without stiffening and therefore reducing mechanical
stress, but with some limits, for long-term wound
strengthening, as they are rapidly degraded [35].

PURE ADHESIVES/SEALANTS: MEDICAL
DEVICES
Surgical sealants have a synthetic or semisynthetic origin, prevent liquid, gas or solid leakage, and
are used on dry tissue surfaces creating a barrier to
blood flow [40].
Differently from fibrin sealants, these agents do not
intervene actively in the coagulation process, have
exclusive properties adhesive and therefore mechanically bond the wound margins after their polymerization in the presence of water, exerting consequently only an indirect haemostatic action [29].
Surgical sealants include various types of synthetic
and semi-synthetic materials such as cyanoacrylates, polyurethanes, PEG-based dendrimers, and
PEG. These agents are characterized by strong adhesive properties and mechanical strength and,
according to their compositions, structures, and
physical properties may be differently addressed
to specific surgical situations [41].

CLINICAL STUDIES ON USE OF HAEMOSTATIC
AGENTS AND SEALANTS IN GYNAECOLOGICAL
AND OBSTETRIC SURGERY
Most of publications on the use of topical haemostatic agents and sealants in surgery, report experiences and clinical trials conducted in general
surgery or anyway in surgical fields different from
gynaecology or obstetrics.
For this reason, currently gynaecological surgeons
often choose the haemostat, or the sealant based on
situations illustrated in the available literature, rather than according to a specific gynaecological/obstetric condition, because studies evaluating these
agents are limited in the gynaecologic literature [36].
Therefore, large meta-analysis and reviews have
been recently undertaken, to provide gynaecologists with as much information as possible about
the use of these agents in their setting.

Cyanoacrylates
Synthetic adhesives based on cyanoacrylate consist
in liquid monomers that can polymerize rapidly in
the presence of weak bases such as water or blood,
through an anionic process, thus forming an elastic pellicle that joints the edges of the wound [41].
These agents, whilst presenting highly favourable
adhesive effects, depending on molecular weight
of polymers may produce toxic residuals inducing
local inflammatory reactions with consequent impairment of wound healing or generate less toxic
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a single fibroid and during open myomectomy versus traditional methods of bipolar energy and suture, showed a favourable haemostasis profile and
decreased overall operative time with the use of fibrin sealants. Nevertheless, the latter study, even if
showing a significant reduction in estimated blood
loss and postoperative haemoglobin decrease, did
not find any significant effects from the use of the
fibrin sealant on the operating time [13].
A recent European position paper has reviewed
and steered the use of haemostatic powders in surgical practice. The surgeons involved in this operation, both in the steering committee and locally,
were from different surgical specialties, as working
in breast surgery, gynaecological and obstetric surgery, general and emergency surgery, thoracic surgery, and urological surgery in Europe [15]. With
regard to the gynaecological and obstetric settings,
the document states that haemostatic powders
should be used in closed cavities during gynaecological oncologic procedures, that these agents
should be applied to reduce the risk of bleeding
after ovarian cystectomy and to achieve haemostasis in laparoscopic surgery (i.e., for endometriosis)
and myomectomy. In addition, there was very high
agreement that polysaccharide powder haemostats do not cause adhesions and that this is mainly
important in gynaecological surgery, where pelvic
adhesions may compromise future fertility [15].

Haemorrhage control
A Cochrane review on haemostatic agents/fibrin
sealants has shown the efficacy of these agents in
reducing postoperative blood loss and perioperative transfusions in minimally invasive surgeries
among specialties different from gynaecology or
obstetrics, such as general surgery, cardiothoracic,
urology, and orthopaedics [44].
A prospective study on application of oxide regenerated cellulose (ORC) was performed in 28
women undergoing laparoscopic sterilization on
request [38]. ORC was placed in the prongs of the
laparoscope and taken to the tubal haemorrhage
site. Haemostasis was achieved in 26 (92.8%) women, with 93.7% of success in the right fallopian tube
and 91.7% in the left. The 2 failures were due to
non-adherence of the ORC agent in situation of
active arterial bleeding with large broad ligament
hematoma in both fallopian tubes [38].
A recent systematic review conducted to clarify the
role of haemostatic agents in minimally invasive
surgery for specific benign gynaecologic conditions, showed that the use of topical haemostatics
can reduce operative time, blood loss, and ameliorate damage to ovarian function [13]. The analysis
included all studies evaluating the intraoperative
use of haemostatic agents in women undergoing
minimally invasive gynaecologic procedures for
benign conditions, without date restrictions. The
haemostats evaluated included oxidized regenerated cellulose, microfibrillar collagen, microporous
polysaccharide, gelatins, topical thrombin, topical
thrombin plus gelatin, and fibrin sealant. Parameters analysed were the impact of haemostatic
agents on haemostasis, need for peri-operative
transfusion, impact on ovarian reserve, and other
postoperative complications. Limit of this analysis
was the inclusion of studies sometimes presenting
different outcomes and involving different types
of gynaecologic procedures: myomectomy, surgery for ectopic pregnancy, ovarian cystectomy,
and uterine perforation. Furthermore, data from
follow-up longer than 3 months, are lacking [13].
In particular, studies conducted on different fibrin
sealants, but referring to a different approach to
myomectomy, confirm that the use of haemostats
over the suture line at the time of myomectomy
can improve haemostasis parameters [13]. Indeed,
a case control study and a prospective randomized
trial conducted to evaluate the use of fibrin sealants
respectively during laparoscopic myomectomy for

Lymphocele treatment and prevention
The impact of surgical sealants on prevention and
treatment of lymphocele following gynaecological
surgery, has been investigated in interventional
and observational clinical studies, sometimes with
contrasting results.
According to a recent general literature review, fibrin sealant patches do not seem to reduce lymph
collection, the need for puncture or the infection
risk after lymphadenectomy and therefore should
not routinely be used for prevention of lymphoceles after inguinofemoral lymph node dissection for
vulvar cancer [45].
Similar results were obtained from a double-blind
randomized-controlled trial, showing that the application of an equine collagen, human thrombin,
and fibrinogen adhesive haemostatic agent, does
not seem to improve postoperative lymphorrhagia nor to reduce the incidence of postoperative
complications in patients undergoing bilateral inguinofemoral lymphadenectomy for vulvar cancer.
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caesarean section and all complicated by persistent
bleeding from the lower uterine segment, showed
that haemostasis was controlled with the topical
application of a fibrin sealant patch. Interestingly,
the operations were carried out by 15 different surgeons [12, 46].
Anyway, topical haemostatic agents have also
been used to control haemostasis from vaginal and
vulvar lacerations following traumatic vaginal deliveries [12].
A retrospective analysis of consecutive cases undergoing fetoscopy directed laser surgery for in
pregnancies affected by twin–twin transfusion
syndrome, showed that the use of an absorbable
gelatin sponge as a chorioamnion “plug” placed at
the conclusion of the intervention, did not reduce
the rate of preterm premature rupture of membranes (PPROM) [47]. PPROM was defined as rupture of membranes before 34 weeks’ gestation and
a comparison was performed between the PPROM
group and a no-PPROM group to determine risk
factors and outcomes [47].
More recently, a systematic review was performed
to assess and compare the effects of different sealing techniques following PPROM versus standard
care (including no sealant), on maternal and neonatal outcomes. Randomised and quasi-randomised
controlled studies were included, while cluster-randomised trials and trials with a cross-over design
were not eligible for inclusion in the review, thus
two studies only (involving 141 women, with data
from 124 women) were selected, but both were considered at high risk of bias. In addition, meta-analysis was not possible because the two studies involved different interventions [48]. Consequently,
due to the heterogeneity of the studies and the lack
of sufficient data, it was not possible to evaluate
effectiveness and safety of the sealing procedures
for PPROM, and the review essentially revealed the
scarcity of randomised clinical trials in this area.

Inguinofemoral areas of each patient were randomized
intraoperatively to the study treatment or not treatment, and consequently one of the two inguinofemoral areas was randomly assigned to application of the
adhesive agent while the contralateral had a standard
closure without fibrin sealant patch [26].
Conversely, results from a retrospective case-control study, indicate that the application of fibrin
sealants after pelvic and/or para-aortic lymphadenectomy may reduce lymphatic drainage in
gynaecologic malignancy. The study involved 27
patients in the fibrin sealant group and 18 in the
control group [24].
Positive results have been obtained also from a
case–control analysis, that showed that use of a fibrin sealant application reduced the incidence of
postoperative complications, including lymphocystis formation, wound breakdown and/or infection, and chronic lymphedema. The study involved
8 patients who received the fibrin sealant and 16
controls (standard technique) treated for vulvar
cancer or recurrent ovarian/breast cancer [21].
Accordingly, a meta-analysis supports the safety of
the use of fibrin sealant patches in women undergoing pelvic and/or para-aortic dissection due to gynaecologic cancer, but its benefit remains uncertain.
Despite the fact that fibrin sealant patches were proven effective in reducing the duration and volume of
the lymph drainage, they were not associated with
difference in the incidence of lymphocele [27].
OBSTETRICS
In obstetrics, topical haemostatic agents are most often used to control postpartum haemorrhage in the
setting of postpartum hysterectomy, commonly practiced for abnormal placentation and uterine atony.
Topical haemostats should be applied in case of
failure of traditional techniques for controlling
postpartum haemorrhage, with particular advantages in cases of placenta praevia with lower segment and implantation site bleeding, condition
generally presenting intense bleeding over large
surfaces. In patients presenting haemorrhage and
with factor and fibrinogen deficiencies, fibrin sealants and agents that have both mechanical and biological properties, are preferred [12].
Fibrin sealants have also been used as an adjunct
to control haemostasis at the placental implantation site [12]. A retrospective study on a series of
15 patients with placenta praevia, delivered by

CONCLUSIONS
A broad number of topical haemostatic agents and
surgical sealants are available nowadays. These products have been classified according to their composition, mechanism of action and regulatory pathway,
although some degree of overlap may occur.
Currently, most of publications on these agents relate to surgical specialties different from gynaecology and obstetrics, even if these products are widely
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and reducing the length of hospital stay, are easy
to learn, not subject to waste and not confounding subsequent imaging leading to diagnostic difficulties. The powder formulation of microporous
polysaccharide spheres showed the strongest evidence- based agreement in the recent European
consensus on use of the haemostatic powders in
surgery.
Anyway, it is advisable that specific and appropriate prospective clinical trials on topical haemostatics and surgical sealants are carried out in the
future, focused on gynaecological and obstetric
surgery, to allow specialists of these clinical areas
to obtain the maximum benefits from the use of
these agents in their practice.

used in these settings. For that reason, meta-analyses
and reviews have been undertaken, with the intent
to provide gynaecologists with as much information
as possible about the use of topical haemostats and
sealants in their surgical practice. Perhaps due to the
scarcity of proper randomized clinical trials focused
on gynaecological and obstetric surgery, the results
of these studies may be conflicting. Moreover, for
future studies, it will be useful to distinguish the
two populations (gynaecological and obstetrics) in
consideration of the different coagulation status and
the different haemostasis sites.
Nevertheless, some basic advice for use of topical
haemostats and sealants in gynaecological and obstetric surgery may be gathered from the available
literature.
Primarily, there is no product that is suitable for
all situations and all patients. The right choice in
gynaecological and obstetric surgery depends on
many factors, such as the products physiochemical
characteristics, the morphology and physiology of
the surgical site as well as the surgical context and
issues, and the patient’s conditions, including possible underlying diseases.
It follows from this, that the ideal topical haemostatic agent, besides presenting a quick haemostatic effect, should be safe, handy, and suitable to patient clinical disorders.
Topical haemostatics classified as medical devices
and therefore not containing human blood products
as active ingredients, are not active on the coagulative process and just provide a surface for blood
to clot; therefore, they should not be administered
in patients with factor and fibrinogen deficiencies.
Conversely, in such patients, adhesive haemostatic
agents, containing fibrin and therefore also called
fibrin sealants, are preferred, as they have both
mechanical and biological properties. In fact, these
products, identified as drugs from a regulatory position because containing human derivatives, actively interfere with the coagulative cascade.
Finally, the current evidence definitely supports
the use of haemostatic powders, that may be particularly helpful for treatment of bleeding from
broad and raw surface areas, where powder is
easily spread and effective in achieving haemostasis before field closure, with positive expectations in case of closed cavities during gynaecological oncological procedures, ovarian cystectomy
and laparoscopic surgery for endometriosis and
myomectomy. In addition, there is agreement that
haemostatic powders, beside enhancing recovery
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ABSTRACT
Objective. International studies have found an increased risk of puerperal depression during COVID-19 pandemic. The present research aims to investigate
the risk of puerperal depression within the obstetrics ward of Ospedale dell’Angelo (Venice Mestre), between March and June, 2020.
Patients and Methods. 98 new mothers (average age: 33 y/o, SD: 5) were asked
to complete the 10 item version of the EPDS, 2-3 days after delivery and again 3
months later.
Results. The percentage of women with high score is 26.5%, less than what was
found in 2016. The risk of puerperal depression does not change significantly 3
months after delivery. However, high scores on EPDS do not seem to be connected either to the type of birth or to the condition of primiparity of the mothers.
Conclusions. Some hypotheses have been proposed to explain the results obtained, such as quality of the assistance offered and/or the compliance and the
coping skills acquired by families, which could be evaluated in future research.
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INTRODUCTION

One of the most widely used screening tools for
detecting the risk of puerperal depression is the 10item version of the Edinburgh Postnatal Depression Scale (EPDS), with a sensitivity of 86%, a reliability of 0.88 (split-half reliability) and an internal
consistency of α = 0.87 [3].
What can be defined as risk factors for the onset of
puerperal depression have been extensively studied in literature. These factors can be either environmental, biological, obstetric-gynecological, psychosocial or psychological [4]. On the other hand,
protection factors were also identified: “elements

The term “puerperal depression” refers to a “depressive disorder of varying degrees, in temporal
connection with the birth event, that can occur in
the 0-12 months’ timespan” [1]; DSM-5 lists Puerperal Depression among the Depressive Disorders
“With onset in the peripartum that occurs during
pregnancy or in the 4 weeks following childbirth”
[2]; in Italy, the Ministry of Health estimates an incidence between 8 and 12% of the total number of
women giving birth.
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This study was conducted at the Obstetrics and
Gynecology ward at Ospedale dell’Angelo, Mestre.
In this research, the 10-item version of the Edinburgh Postnatal Depression Scale (EPDS) was used,
with an 8-point cut-off [15], considering a sample
of mothers from the province of Venice. The participants were asked some personal data, in order to
organize the responses obtained both at time 0 and
time 1: compilation date, city of residence, first and
last name initials, first and last name initials of the
child, date of birth of the child. Furthermore, the participants were asked if this was their first delivery
and if it was natural or caesarean, in order to verify
if these variables were related to high EPDS scores.
Each hospitalized new mother over 18 years old,
at their 2nd or 3rd day after delivery, was included;
using the Italian version of EDPS, only Italian participants were selected. The questionnaire was first
handed out to the mothers during their hospitalization (time 0). 3 months later, the participants received and filled out the same form a second time
in digital format, at home (time 1).
Once the scores (both at time 0 and at time 1) were
organized accordingly to the respective information on the delivery of the new mothers, we proceeded with the descriptive and inferential analysis of the data. Specifically, the average scores of
both the total sample and the sample divided by
cut-off were calculated. Then the t test was applied
for independent samples (distinguished first by
type of birth and then by primiparity) and paired
samples (between time 0 and time 1), for which the
Pearson correlation coefficient was also calculated.

of support, for the person or for his / her context
of belonging, capable of counteracting the level of
risk and, therefore, the vulnerability to which they
are exposed, favoring a good adaptation even in
difficult conditions experienced in life” [5]. These
include adequate coping skills, organization of
childbirth preparation courses, information, instrumental and emotional support offered by those
professionals (nursing homes, midwives, doctors,
psychologists, etc.) who orbit around the mother-baby dyad in the first moments and days after
birth, in contrast to the risk factor constituted by
the separation between mother and child [6].
Following the first restrictions imposed to limit
the spread of the COVID-19 pandemic, the carrying out of activities in the childbirth centers has
also changed, with possible consequences on the
psychological health of new mothers. Compared
to before the pandemic, in different foreign hospital settings [7-11] a significantly higher number of
respondents scored above the respective cut-off in
the EPDS, even in a polyclinic in the province of
Padua [12]. Women in pregnancy and during puerperium may represent a vulnerable population
who could be severely psychologically affected by
the measures needed to manage the pandemic, as
seen in a recent case of puerperal psychotic episode occurred at the Department of Obstetrics and
Gynecology of Verona [13]. Therefore, the question
arose whether, even in the birth center at Mestre
hospital, a psychological screening with EPDS
could give different results compared to the past.
This study aims to compare the results of EPDS
collected during the first lockdown period in Italy with the results obtained four years earlier by
Righetti and colleagues [14]. The role of the same
risk factors was also investigated: the type of delivery and the condition of primiparity, which could
have a different relevance compared to 2016. Secondly, offering feedback to national and international literature is intended.

RESULTS
98 new mothers participated in this study (average age: 33 y/o, SD: 5); no woman positive for
COVID-19 was found at the time of admission. Personal and clinical data are shown below (Table 1),
followed by the EPDS mean scores: 6.15 (SD: 3.827)
at time 0 and 6.19 (SD: 4.266) at time 1 (Table 2).
The following table (Table 3) represents the correlation index (r = .321, p = .001) and the t index (t
= .085, p = .932) from the comparison between time
0 and time 1 scores.
According to the findings, it was considered appropriate to divide the sample by cut-off, finding
the mean score among over cut-off scores at time 0
(11.27, SD: 2.647) and the mean score at time 1 for
the same group (7.65, SD: 4.454) (Table 4).

MATERIALS AND METHODS
The time frame that this research considered has
been divided in two periods: a “time 0”, between
March and June 2020, and a “time 1”, between
June and August 2020. In each period the sample
completed the questionnaire. Each participant
took part to the survey in two moments three
months apart.
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Table 1. Sample’s personal and clinical data.
Provenance

Venice

24.5%

Mestre

17.3%

Marcon

8.2%

Other Venetian municipalities

50%

Employee

55.1%

Worker

15.3%

Self-employed

9.2%

Unemployed

9.2%

Other

11.2%

Master Degree or higher

42.9%

Bachelor Degree

16.3%

High School Graduation

30.6%

Middle School Graduation

10.2%

Married

45.9%

Marital Status

Living Together

51%

Nubile

3.1%

Type of Delivery

Eutocic

77.6%

Caesarian

22.4%

Primiparous

59.2%

Multiparous

40.8%

Profession

Education

Condition

DISCUSSION
Among the 98 mothers who participated in the
study, the average score on the EPDS at both time 0
and time 1 falls below the cut-off. At time 0, 26 participants scored higher than 8 (26.5% of the sample),
while at time 1 the scores above the cut-off were 33
(33.7%) (Table 1). Average scores correlate positively
and do not differ significantly (Table 3). As regards
the separate scores at time 0, high scores at time 0
decrease significantly at time 1, while there is a slight
but significant increase among low scores, which in
any case do not exceed the cut-off (Table 4).
Considering the type of delivery, 22 women underwent caesarean section (22.4%) and 76 completed
eutocic delivery (77.6%). Regarding the condition
of the participants, 58 primiparous (59.2%) and
40 multiparous (40.8%) participated. Dividing the
sample by these criteria, no average score exceeds
the cut-off (Table 5). Results of the t-test on the
sample divided by type of birth are not relevant,
therefore delivery seems to not sufficiently affect
the risk of puerperal depression (Table 6). The
same goes for the conditions of primiparity and
multiparity (Table 7). All the factors considered do
not seem relevant enough either at time 0 or time 1.
Given the statistical limits, if we compare the data
obtained by Righetti and colleagues, referring to a
sampling carried out in 2016, with the international
literature, it is clear that at the ward of Obstetrics
and Gynecology of Mestre there is a lower risk of
Puerperal Depression; if we then compare these last
data with those collected (always at the same ward)
in the lockdown period of March-June 2020, the
Puerperal Depression risk is even lower. The study
by Righetti and colleagues reports a percentage of
scores above the cut-off equal to 35.8% of the sample (14). On the other hand, the present research,
in the midst of the restrictive measures against the
COVID-19 pandemic, reports a 26.5% of significant
results, thus showing a decrease in the risk detected.
The Mother-Child Department is recognized by
Unicef as a “Child Friendly Hospital”, for the com-

Table 2. Distribution of frequencies and mean scores at time 0 and time 1. Sample divided also by the significance of the cut-off (.00 for score < 8 and 1.00 for
score > 8).

Whole Sample

.00 (under cut-off )

1.00 (over cut-off )

Score 0

Score 1

N

98

98

Mean

6.15

6.19

SD

3.827

4.266

N

72

65

Mean

4.31

3.85

SD

2.121

2.160

N

26

33

Mean

11.27

10.82

SD

2.647

3.548

The table below shows descriptive analysis of the
sample divided by type of delivery and condition
(Table 5), followed by inferential analysis’ results.
With sample divided by type of delivery, t = .989 (p
= .325) at time 0 and t = .041 (p = .967) at time 1 (Table 6); while dividing the sample by the condition
of the mother, t = 1.136 (p = .259) at time 0 and t =
.276 (p = .783) at time 1 (Table 7).

Table 3. Pearson correlation and test for paired samples between time 0 and time 1.

Score 1 & Score 0

N

Correlation

Sig.

98

.321

.001

t-test for paired samples
Mean
.041

SD
4.727

SEM
.478

95% CI
Inf.

Sup.

- .907

.989
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gl

Sig. (2-tailed)

.085

97

.932
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Table 4. Pearson correlation and test for paired samples between time 0 and time 1 (sample divided by cut-off at time 0: .00 for score 0 < 8 and 1.00 for score 0 > 8).
.00 (under cut-off )

Score 1

N

Mean

SD

SEM

72

5.67

4.101

.483

4.31

2.121

.250

7.65

4.454

.873

11.27

2.647

.519

Sig.

Score 0
1.00 (over cut-off )

Score 1

26

Score 0
N

Correlation

.00 (under cut-off )

72

.239

.044

1.00 (over cut-off )

26

.331

.099

t-test for paired samples

Score1 & Score 0
Mean

SD

SEM

95% CI
Inf.

Sup.

t

gl

Sig. (2-tailed)

.00 (under cut-off )

1.361

4.143

.488

.388

2.335

2.788

71

.007

1.00 (over cut-off )

- 3.615

4.364

.856

- 5.378

- 1.853

- 4.224

25

.000

Table 5. Distribution of the sample at time 0 and time 1 by type of delivery and condition, with relative average scores.
Score 0
Score 1

Score 0
Score 1

Delivery

N

Mean

SD

Caesarean

22

6.86

4.400

SEM
.938

Natural

76

5.95

3.651

.419

Caesarean

22

6.23

5.291

1.128

Natural

76

6.18

3.962

.454
SEM

Condition

N

Mean

SD

Primiparous

58

6.52

4.260

.559

Multiparous

40

5.63

3.069

.485

Primiparous

58

6.29

4.381

.575

Multiparous

40

6.05

4.145

.655

Table 6. Independent sample t-test (sample divided by type of delivery).
Levene’s Test
F
Score 0

Equal Variances
Assumed

.891

Sig.
.348

Equal Variances
Not Assumed
Score 1

Equal Variances
Assumed

2.202

.141

Equal Variances
Not Assumed

t-test
t

gl

Sig.
(2-tailed)

Mean
Difference

Std. Error
Difference

Inf.

95% CI
Sup.

.989

96

.325

.916

.927

- .923

2.756

.892

29.87

.380

.916

1.027

- 1.182

3.015

.041

96

.967

.043

1.038

- 2.018

2.104

.035

28.16

.972

.043

1.216

- 2.447

2.534

Table 7. Independent sample t-test (sample divided by condition of the mother).
Levene’s Test
F
Score 0

Equal Variances
Assumed

4.715

Sig.
.032

Equal Variances
Not Assumed
Score 1

Equal Variances
Assumed
Equal Variances
Not Assumed

.387

.536

t-test
t

gl

Sig.
(2-tailed)

Mean
Difference

Std. Error
Difference

Inf.

95% CI
Sup.

1.136

96

.259

.892

.785

- .667

2.451

1.205

95.79

.231

.892

.741

- .578

2.362

.276

96

.783

.243

.881

- 1.506

1.992

.279

86.94

.781

.243

.872

- 1.490

1.976
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tional age at infection, maternal ventilatory supports
and low birthweight are the main determinants of
adverse perinatal outcomes in fetuses with maternal
COVID-19 infection; however significant risk of vertical transmission was not found [17]. Therefore, the
management of suspected and confirmed gynecologic
and obstetrics patients with COVID-19 needs to follow the same infection control procedures as the general population, as they could be more vulnerable to
severe respiratory infections [18]. If the experience of
the COVID-19 pandemic has taught something, it’s
that, beyond all the protocols that can be drawn up
and applied, it is necessary to reconsider the possibility of offering tailor-made assistance based on trust and
collaboration between professional and user, so that
all treatments and indications can be accepted even in
emergency contexts. Recent studies showed a relevant
impact even on the wellbeing and mental health of
healthcare providers among obstetric wards, in terms
of psychological distress at individual, interpersonal and organizational levels [19, 20]. The experience
of this historical period brought out the importance
of coming to terms with what happened, in order to
overcome critical issues generated by this situation.

mitment shown in the protection, promotion and
support of breastfeeding, parenting and mother-child health. In addition to assistance from health
personnel, the social network of new mothers also
plays an important role during hospitalization. In
fact, before the restrictions imposed to limit contagions from COVID-19, the afternoon was dedicated
to families: companions and children were offered
the opportunity to be together from 14:00 to 20:00,
keeping 19:00 as the time for visits by people outside
the family. Instead, starting from March 2020, access
possibilities for visitors have been significantly reduced. Fathers were no longer allowed to enter the
delivery room, nor to remain in the ward all afternoon, and visits are allowed to one person only per
patient. So the risk of puerperal depression would
seem to have decreased despite the greater isolation
of puerperal women during the hospitalization.
Questions were raised about the possible reasons for
this decrease, in a period marked by various emotional states. It could be due to the emotional and social
support that pregnant women received during pregnancy, as well as the informative and instrumental
support offered by the childbirth center before and at
the time of delivery, the assistance of midwives and
nurses and the practice of rooming-in. These are various protection factors that can effectively limit the
level of risk [4]. Given the delicate historical period,
maybe the healthcare staff has been more careful in
welcoming the needs of the new mothers. They could
have accepted the assistance offered, considering it
even more important and useful than they could have
ever done in non-emergency times. Another hypothesis is the fact that mothers (or even couples) could
have increased their resilience, coping skills or found
adequate strategies to deal with the critical aspects of
a limitation of activities, and could have perceived a
greater experience of protection and closeness to each
other. Also the women might have invested more in
the preparation for childbirth and the management
of the future child, and therefore the contact with the
newborn could have acquired greater importance.
At the present time, the most relevant risk factors
could simply be others, perhaps those most linked to
the social environment and the repercussions of the
COVID-19 pandemic. All this assuming that variations among average scores are not due to chance.
A multinational retrospective cohort study revealed
that SARS-CoV-2 infection in pregnant women is associated with a 0.8% rate of maternal mortality, and
an 11.1% rate of admission to the intensive care unit
[16]; a secondary analysis concluded that early gesta-

CONCLUSIONS
In accordance with the findings, we can state that
within the ward of Obstetrics and Gynecology at the
Ospedale dell’Angelo in Mestre, the risk of puerperal depression was contained despite the Covid-related restrictions applied between March and June
2020, and even to a greater extent than in 2016. 3
months after birth, 33.7 % of the sample presented
a significant score on the EPDS, therefore it would
be advisable to investigate this, also because factors
other than the type of birth and the condition of
primiparity of the new mothers could have had an
influence. In order to identify and further contain
the risk, it may be useful to implement a systematic and effective psychological screening among the
services of all the mothers taken care of by the ward.
At the end of this work we would like to underline
that the data were collected on COVID-19 negative
patients and therefore do not absolutely reflect the
situation of birth centers where hospitalization for
SARS-CoV-2 has been managed differently, with
organizational and emotional consequences.
Nevertheless it is undeniable that no person can replace the warmth and closeness given by the family and the partner of the mothers.
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ABSTRACT
Background. Vaginal birth is known to be the main etiological factor for development of levator ani defects. Transperineal ultrasonography has been used extensively for pelvic floor assessment with minimal discomfort to the patient and lower cost. The aim is to define and evaluate changes in the levator ani muscle in the
first week and at 6 weeks after delivery with 3D Transperineal ultrasonography.
Patients and Methods. Retrospective study of 355 eligible primiparous women
who delivered vaginally and had been examined within the first week and 6
weeks after delivery with 3D transperineal ultrasonography.
Results. Women showed a significantly larger hiatal area at rest and on Valsalva,
6 weeks post-partum, LAM avulsions decreased at 6 weeks to be 13.2%.
Conclusions. First vaginal delivery led to persistent hiatal area enlargement. Levator ani muscle avulsions can be diagnosed easily by 3D ultrasound, and they
are not the only cause of stress urinary incontinence after vaginal delivery.
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INTRODUCTION

Various pathophysiological mechanisms were suggested to explain the relation between childbirth
and levator ani muscle detriment function. First
mechanism is the affection of levator ani muscle
fibers through avulsion or hematoma formation
which subsequently heals by fibrosis and loss of
muscle bulk. Second mechanism is the affection of
the nerve fibers which supply the muscle and unfortunately results in loss of tone and contractility
of the muscle [3, 4].
Many authors described and compared different surgical approaches for POP treatment using

Levator ani muscle (LAM) has an essential role in
pelvic organ support and urinary continence [1].
Loss of LAM function in addition to other factors
such as aging lead to pelvic organ prolapse (POP)
and/or pelvic floor dysfunction syndrome with
its adverse effect on the female quality of life. Deterioration of LAM function occurs secondary to
trauma or over stretch and unfortunately both
trauma and over stretch usually occurs during
childbirth [2].
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All data about maternal medical, surgical and obstetrical history, maternal age, and maternal body
mass index, duration of second stage of labor, episiotomy, maternal injuries, neonatal birth weight,
and neonatal head circumference were obtained
from the files. Also records of vaginal examination
and pelvic organ prolapse quantification were obtained and analyzed. The modified questionnaire
on symptoms of pelvic floor dysfunction was filled
by the patients in both visits.
Offline analysis of the stored volumes of the two 3D
ultrasound examinations was done. The first examination was performed 7 days after delivery and the
second examination was done 6 weeks post-delivery
by experienced sonographers using a GE Voluson p8
(GE Healthcare) equipped with a 4-8-MHz curved
array 3D ultrasound transducer. The field of view
angle was set to a maximum of 70° in the sagittal
plane and the volume acquisition angle to 85° in the
axial plane. Two 3D volumes (one with the patient
at rest and one during valsalva maneuver), were
recorded. Ultrasound images were obtained after
empting the bladder, while the patient in the supine
position. Measurements were performed in the axial
plane at the level of “minimal hiatal dimensions”.
The following sonographic parameters were measured and recorded:
1. maximum diameters of the levator hiatus (anteroposterior and transverse), with the woman
at rest and during Valsalva;
2. area of the levator hiatus at rest and during Valsalva;
3. pubovisceral muscle thickness (to left and right of
rectum) at the level of maximum muscle thickness);
4. levator ani muscle (LAM) avulsion was diagnosed on tomographic ultrasound imaging. A
set of eight tomographic slices are evaluated at
intervals of 2.5 mm, in which both muscle sides
are scored separately, resulting in a defect score
ranging from no defect, partial defect or complete avulsion. A complete avulsion is diagnosed
if the reference slice, i.e., the slice that represents
the plane of minimum hiatal dimensions, as
well as the two slices, immediately cranial to
this plane, shows an avulsion. Partial avulsion is
diagnosed when any of the slices are abnormal;
5. the urethrovesical junction angle.

women native tissue or other synthetic materials;
they concluded that the choice of surgical procedure should be individualized according to the
POP grade and women tissues [5-7].
For decades, Different methods had been described to determine and evaluate levator ani muscle function and structure, for example: palpation,
visual observation, electromyography, perineometry, magnetic resonance imaging (MRI) and (2D)
translabial ultrasound [8].
There is no agreement about the best method to
study levator ani muscles, because of its unique
and peculiar shape and anatomy as it forms a cone
shape structures that cannot be totally seen in one
axial plane [9].
The 3D transperineal ultrasound helped a lot to
study the pelvic floor muscles quantitatively [10,
11]. And more overusing 4D ultrasound which is a
dynamic imaging enabled researchers to study the
function of levator ani muscle and levator hiatus
qualitatively during maneuvers like valsalva and
squeezing of the perineum [12].
Ultrasound, in general, is considered easily accessed
as it is widely available. The ultrasound use is also
safer and cheaper in comparison to MRI especially
during pregnancy and post-partum period [13]. The
learning curve of the technique to acquire and interpret ultrasound data is not long. The stored data
and 3D volume are available for analysis and interpretation at any time [14].
All these advantages of 3D ultrasound encouraged us to perform this descriptive analytic study,
which aimed to define and evaluate changes in the
levator ani in the first week and at 6 weeks after
the first vaginal delivery using the 3D Transperineal ultrasound.
PATIENTS AND METHODS
A retrospective descriptive analysis of US volume
data sets of 355 Egyptian women who delivered at
Shatby maternity university hospital from January
2019 until December 2020. Alexandria university medical ethical committee approval number is
0305228. Clinical trial ID: NCT04980235.
The study included all primipara who delivered
singleton full-term fetus with cephalic presentation,
and they were recruited during their first post-partum visit and one week post-delivery. The study did
not include any woman who had multifetal pregnancy or congenital anomalies of the genital tract.

RESULTS
Data of 355 primipara Egyptian women, who were
assessed by 3D transperineal ultrasound 1 week
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Data of women with urinary incontinence especially
those with persistent stress urinary incontinence had
a significantly larger hiatal area during Valsalva than
did women with no stress incontinence (Table 2).
In this study, there was a non-significant correlation between levator ani avulsions and stress urinary incontinence at both visits of follow up.
Descriptive analysis, independent sample t-test,
non-parametric testing, Chi-squared test and
two-sided Fisher’s exact test were used. P < 0.05 was
considered statistically significant.

and 6 weeks post vaginal delivery of a singleton
full-term fetus, were obtained and analyzed.
The mean age was 26.7 (range: 16-34) years and the
mean body mass index was 28.2 (range: 17-40) kg/
m2. The mean gestational age at delivery was 38.9
(range: 36-42) weeks. The mean birth weight was
3273 (range: 1985-4230) g and the mean head circumference was 34.5 (range: 33-39) cm. The median duration of second-stage labor was 97.1 (range:
40-230) min. An episiotomy was performed in
76.6% of them.
Data of the first assessment (7 days post-partum)
revealed that 8/355 (2.2%) had fecal incontinence
and 98/355 (27.6%) women reported stress urinary
incontinence. Also 102/355 (28.7%) had urgency
and urge urinary incontinence.
Data of the second assessment at 6 weeks post-partum revealed that 5/8 of women with fecal incontinence persisted to have flatus incontinence. And
42/98 women persisted to have stress urinary incontinence, also 56/102 persisted to have urge incontinence.
Data at 6 weeks post-partum showed that our
study group women had a significantly larger hiatal area at rest and on Valsalva, compared with the
data at first week post-partum (p < 0.01, Table 1).

DISCUSSION
The first vaginal delivery has the strongest impact
on levator ani muscle (LAM), which is stretched
greatly during vaginal delivery and could be torn
from its insertion on the anterior pubic rami. The
levator hiatus had a compact structure outlined by
the pubis and puborectalis. The puborectalis normally forms a V-shaped sling running from the
pelvic sidewall towards the anorectal junction. Puborectalis avulsion was identified as a loss of continuity between the muscle and the pelvic sidewall
with no muscle remaining (Figure 1) [15].

Table 1. Parameters of the levator hiatus in our study group.
Parameter

First assessment 7 days post-partum (n = 355)

p

Second assessment 6 weeks
post-partum (n = 355)

p

At rest

During valsalva

At rest

During valsalva

Levator thickness (mm)

10.2 ± 1.3

9.9 ± 0.9

NS

10.0 ± 1.0

9.7 ± 0.8

NS

Hiatal Transverse diameter (mm)

39.4 ± 4.3

44.3 ± 5.9

< 0.05

40.9 ± 4.5

46.3 ± 9.4

< 0.05

Hiatal Anteroposterior diameter (mm)

55.9 ± 6.3

57.4 ± 7.5

NS

56.2 ± 7.1

59.1 ± 9.9

NS

Hiatal area (cm2)

16.3 ± 2.3

19.2 ± 5.1

< 0.01

16.8 ± 2.8

21.9 ± 7.9

< 0.01

The urethrovesical junction angle (degrees)

92 ± 6.4

98.3 ± 7.8

< 0.01

93.2 ± 7.2

99.7 ± 6.9

< 0.01

Levator ani avulsions and or hematoma

59

47

Table 2. Parameters of the levator hiatus in our study stress urinary incontinent sub group.
Parameter

Stress incontinence group 7 days
post-partum
Present (n =
98) mean ± SD

pa

Absent (n = 257)
mean ± SD

Stress incontinence group 6weeks post-partum

pa

Present (n = 42) Absent (n =
mean ± SD
313) mean ± SD

Levator thickness (mm)

10.1 ± 1.2

10.0 ± 1.1

NS

10.3 ± 0.9

9.9 ± 1.3

NS

Hiatal Transverse diameter (mm)

39.8 ± 4.9

38.0 ± 3.9

< 0.01

40.2 ± 4.1

38.2 ± 4.2

< 0.01

Hiatal Anteroposterior diameter (mm)

56.8 ± 5.9

53.7 ± 6.1

< 0.05

57.8 ± 6.5

54.1 ± 3.2

< 0.05

Hiatal area (cm2)

16.9 ± 2.9

15.2 ± 2.7

< 0.01

16.9 ± 3.0

15.6 ± 2.6

< 0.01

Levator hematoma/avulsion

20

39

NS

16

31

NS

The urethrovesical junction angle

94.8 ± 10.8

93 ± 4.7

< 0.01

96.2 ± 8.9

94.2 ± 5.1

< 0.01

t‐test; NS: not significant.
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3D transperineal ultrasound at 1 week and 6 weeks
post first vaginal delivery (Figures 2 and 3). These
findings were also observed by other researchers
who found that vaginal delivery led to enlargement and increased dispensability of the levator
hiatus, even without macroscopic levator trauma
[23-25].
Increase and ballooning of levator ani hiatus [17],
but not change in hiatal shape [26] are factors require fewer additional cofactors [27] for development of POP. This supports our postulation that
some women in this study may develop POP later
in life, which may be caused by another mechanism other than LAM avulsion.
One of the limitations in this study was the short
follow up period. So the correlation between the
detected levator ani muscle abnormalities and development of pelvic organ prolapse couldn’t be
evaluated.

3D ultrasound image of intact levator ani muscle.

In this study the incidence of LAM avulsions and
hematomas was 16.6% at the first visit, which was
lower than those detected by Van Gruting et al.,
which was 21% [16]. The incidence of LAM avulsions which were observed by Iva Urbankova et
al. at 1 year follow up was 27.1% in total. They
observed unilateral LAM avulsion in 18.1% and
bilateral in 9.0%. They also found that LAM avulsion was 3.2 more likely in women who had forceps-assisted vaginal birth [17]. These non-matching results could be explained by the difference in
ethnicity between the studied populations and exclusion of instrumental delivery in this study.
The incidence of LAM avulsions decreased at 6 weeks
follow up to be 13.2%. It could be explained that we included both minor avulsions and hematomas, which
are possibly disappeared in comparison to major injuries. A similar decrease in the incidence of LAM avulsion was also observed in several studies [18-20].
In this study, there was a non-significant correlation between levator ani avulsions and stress urinary incontinence which matches what have been
observed by Delaney et al. who found that visible
defects in the levator ani muscle occurred with
similar frequency in cases of SUI and controls [21].
On the other hand, Morgan et al. found that women
with major LAM defects were less likely to experience SUI, whereas the risk increased in those with
minor LAM defects [22]. While Iva Urbankova et
al. differently found that urinary incontinence was
1.6 more likely in women with LAM avulsion [17].
This study showed significant difference in levator
ani muscle dimensions and hiatal area detected by

Figure 2.

Tomographic ultrasound image of intact levator ani muscle.

Figure 3. Tomographic ultrasound image of levator ani muscle avulsion
(green arrow).
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First vaginal delivery leads to persistent hiatal area
enlargement. Levator ani muscle avulsions can be
diagnosed easily by 3D ultrasound, and they are
not the only cause of stress urinary incontinence
after vaginal delivery.
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ABSTRACT
Objective. Our society is becoming increasingly more multi-ethic. This fact could
have an effect on several etiopathologies and outcomes of treatment. Therefore, there might also be an effect on the obstetric field. Cardiotocography is the
most common way to assess fetal well-being in labour and some researchers
also highlighted a possible variability of the CTG trace considering the ethnicity.
The main aim of this study was to analyze whether different ethnicities might cause
differences in the analysis of CTG traces and therefore influence clinical conduct.
Patients and Methods. This is a descriptive cross-sectional research comparing
CTGs performed during labour. Our sample is constituted by pregnant women at 37-42 weeks in a Maternal-Fetal Medical Center in Northern Italy (A.O.U.
Maggiore della Carità, Novara), divided into different groups according to the
patient’s and her partner’s ethnicity.
Results. No statistically significant maternal or neonatal differences were observed between the different groups. Neonatal sex was equally distributed. The
Apgar index was in the normal range for all groups at both one minute and five
minutes, except for two newborns. There were no statistically significant differences in the fetal weight. Almost all women delivered vaginally. Black group
showed 4 minutes more of reduced variability (on average) than other groups.
No significant differences occurred in the CTGs parameters between the different
ethnic groups of women in labour.
Conclusions. Our results would seem encouraging about the use of CTG with
equal expectations for all patients, regardless of ethnicity. This is the reason why
our research could have useful implications in clinical choices: the CTG trace remains a valid tool for obstetric decision making for all women of any ethnic group.

INTRODUCTION

The CTG trace is influenced by different variables
such as: gestational risk factors, maternal habitus,
and different indications for testing [2, 4, 5]. Some
researchers also highlighted a possible variability
of the CTG trace considering the ethnicity [6-9].
The increasing multi-ethnicity of our society could
independently impact on several etiopathologies
and outcomes of treatment: the relationship between ethnic group and fetal monitoring features
is important in clinical practice [6, 10].

The assessment of fetal well-being in labour is usually performed with cardiotocography (CTG) [1].
This test uses a continuous electronic record of the
baby’s heart rate and its temporal relationship to
uterine contractions [2]. Despite the widespread
use of this method, some concerns have been
raised about its unequivocal applicability, as the
criticism due to its high false positive rate [2, 3].
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The analysis of ethnic differences is very interesting, considering that previous studies seems to have
more closely analyzed the white population than
others [11, 12]. In literature, data about this topic have
reported less variable CTG traces in black women’s
fetuses than in other ethnic groups [6, 7, 9, 13].
In studies published so far, CTGs have been analyzed for periods not including labour and have
been limited to black versus white group comparisons. In our research, however, we also included
other ethnic groups considering both maternal
and paternal ethnical origins. The main aim of this
study is to determine if ethnicity can influence the
characteristics of CTG.

BMI, type of delivery, characteristics of the amniotic
fluid, onset of pregnancy, medication (taken during
pregnancy), hyperpyrexia, intake of alcohol or drugs,
smoking, rupture of the amnio-choral membranes,
fetal sex and weight, Apgar index at 1 and 5 minutes.
CTG analysis was performed in the last 30 minutes
of the first stage of labour or 30 minutes before cesarean section [2]. For each patient, the duration of
the recording was 30 minutes. The monitoring was
done with the same frequency in all cases. It was
performed to analyze the variables of fetal heart rate
with a medium speed of 1 cm/min. Traces were obtained by external CTG and tocography probe using
a Philips CTG Avalon FM20. During the recording
of CTGs, patients were free to take either the position they wanted or the one suggested by the obstetrician staff according to the stage of labour. The
analyzed CTG variables were: number of contractions; basal fetal heart rate; number of accelerations;
number of decelerations; length of high variation
episodes; total trace duration time; and number of
fetal active movements. To eliminate the intra-operator bias on interpretation, all CTGs were always
analyzed by the same experienced midwife who has
worked in the delivery room for more than 10 years.

PATIENTS AND METHODS
We conducted a descriptive cross-sectional study to
compare CTGs performed during labour. Our sample was constituted by pregnant women from 37 to 42
weeks in a Maternal-Fetal Medical Center in Northern Italy (A.O.U. Maggiore della Carità, Novara).
The study conformed to the Ethical Guidelines
of the Helsinki Declaration. It was reviewed and
approved by the institutional review board committee of the AOU Maggiore della Carità (Novara)
before starting the data collection.
Patients were classified according to their ethnic origin. Ethnicity was categorized as: White (Europe,
Middle East, North Africa, Latin America), Black
(Africa, Afro America), South Asian (India, Pakistan, Bengal), East Asian (China, Korea, Japan), and
Caribbean (Dominican Republic, Ecuador, Cuba).
The inclusion criteria were: singleton pregnancy, live
fetus at birth at 37-42 weeks of gestations, diagnosis
of active labour, absence of any maternal and fetal
morbidity (i.e. gestational or pregestational diabetes
mellitus; hypertensive disorders). Only pregnant
women with the same ethnicity of their partners
were included in the study. The exclusion criteria
were: fetuses with chromosomal and major congenital anomalies, abnormal umbilical artery Doppler,
birthweight < 10th and > 90th percentile (according
to the population nomograms), twin pregnancies,
preterm pregnancies, women in second stage of labour or using epidural analgesia during labour.

Analysis
Numeric variables have been described with counts
and percentages, the continuous ones with mean,
standard deviation, median and interquartile range.
Groups were evaluated with the Chi-square test or
with the Fisher test. The distribution of continuous
variables within the groups was verified with the
analysis of variance or Student’s test. Statistical significance threshold was set at p ≤ 0.05. All analyzes
were carried out with the Stata software.

RESULTS
In the period from the 1st of April to the 30th of June
2019, 138 patients were included in the study: 113
belonged to the White ethnic group, 3 to the East
Asian ethnic group, 9 to the South Asian ethnic
group, 9 to the Black ethnic group and 4 belonged
to the Caribbean ethnic group.
Within the White ethnicity group, the most represented country of origin was Italy (85/113; 75.2%) followed
by Morocco (9/113; 8%) and Albania (9/113; 8%),
Romania (2/113; 1.8%), Spain (1/113; 0.9%), Latvia
(1/113; 0.9%), Algeria (1/113; 0.9%), Moldavia (1/113;

Instrument
Data regarding the pregnancy and newborn variables were collected for each patient, and included:
age, gestational age at the time of delivery, parity,
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0.9%), Tunisia (1/113; 0.9%), Serbia (1/113; 0.9%),
Switzerland (1/113; 0.9%) and Peru (1/113; 0,9%).
Within the East Asian ethnic group, patients came
from China (2/3; 66.6%) and Philippines (1/3;
33.3%). In the South Asian ethnic group, Pakistan
was the nation with most observed patients (7/9;
77.8%), followed by India (1/9; 11.1%) and Bengal
(1/9; 11.1%). In the Black ethnic group, Nigerians
(7/9; 77.8%) were the most numerous, followed
by Senegalese (1/9; 11.1%) and Ivorian ones (1/9;
11.1%). From the Caribbean group, the most represented nationality was Dominican (2/4; 50%),
then Ecuadorian (1/4; 25%) and Cuban (1/4; 25%).
The mean and standard deviation of the demographic characteristics of women by ethnic distribution are shown in Table 1. The five groups were
homogeneous for age, BMI, tabagism, gestational
age; parity was greater in the Black group (p < 0.05).
The mean and standard deviation of the delivery
and neonatal outcomes by ethnic distribution are
shown in Table 2. Almost all women delivered vaginally, operative deliveries were reported only for
2 cases in the White group (2/113), and cesarean

sections only in White (2/113) and Blake ethnicities
(2/9). The birth weight for all the groups was higher than 3000 grams (on average). The five groups
were homogeneous in the weight and in the sex of
the fetuses (71 females vs 67 males, in total). The
Apgar index was in the normal range for all groups
at both one minute and five minutes and there were
only two cases that presented an Apgar score ≤ to 7
at 5 minutes, as defined for neonatal asphyxia [2].
These newborns were in the White group.
Data concerning the parameters of CTG tracing are
shown in Table 3, the average and the standard deviation of the following variables was represented
for each ethic group: baseline in beats per minute,
number of accelerations, number of decelerations,
minutes of reduced variability (< 5 bpm), minutes
of normal variability (> 5 bpm), number of active
fetal movements, number of contractions.
No significant differences occurred in the CTGs
parameters between the different ethnic groups of
women in labour, although the Black group showed
an increased time of reduced variability compared
to the other groups (4 minutes on average).

Table 1. Demographic characteristics.
White

East Asia

South Asia

Black

Caribbean

P-value

Age

32 ± 5.7

30.5 ± 7.1

26.7 ± 3.2

29.8 ± 5.7

28.2 ± 10.2

0.06

BMI

27.1 ± 4.6

26.9 ± 1.4

28 ± 2.9

29.6 ± 5.2

24.3 ± 4,9

0.3

Tabagism

11/113 (9.8 %)

0

0

1/9 (11.1%)

0

1.0

Gestational age

39.8 ± 8.6

39.4 ± 11.3

39.5 ± 8.7

39.5 ± 8.7

39.4 ± 7.9

0.8

Parity

0.6

0.5

0.9

1.7

1.2

< 0.05

Table 2. Neonatal outcomes.
White

East Asia

South Asia

Black

Caribbean

P-value

Vaginal delivery

102/113 (90.2%)

3/3 (100%)

9/9 (100%)

7/9 (77.8%)

4/4 (100%)

0.3

Operative vaginal delivery

9/113 (8%)

0

0

0

0

0.3

Cesarean section

2/113 (1.8%)

0

0

2/9 (22.2%)

0

0.3

Apgar 1’

8.2 ± 1.7

9±0

7.8 ± 1.6

8.6 ± 1.0

8.7 ± 0.5

0.6

Apgar 5’

8.9 ± 1.0

9.2 ± 0.5

8.7 ± 0.5

8.8 ± 0.4

9 ± 0.5

0.8

Birth weight (g)

3343.9 ± 392.6

3230 ± 496.5

3125.6 ± 448.0

3521 ± 320.4

3067.5 ± 222.0

0.1

Neonatal sex

M 54/113 (47.8%)
F 59/113 (52.2%)

M 2/3 (66.6%)
F 1/3 (33.3%)

M 3/9 (33.3%)
F 6/9 (66.7%)

M 5/9 (55.6%)
F 4/9 (44.4%)

M 3/4 (75%)
F 1/4 (25%)

0.5

CTGs features

White

East Asia

South Asia

Black

Caribbean

P-value

Basal line

134.3 ±10.5

142.5 ± 9.6

136.7 ± 8.3

135.5 ±7.3

132.5 ±12.6

0.5

Accelerations

5.8 ± 4.7

5 ± 5.5

6.3 ±7.1

4 ± 2.8

7.5 ± 6.4

0.7

Decelerations

1.8 ± 2.7

2.2 ± 2.6

1.7 ± 3.2

2.1 ± 2.3

0.5 ± 1

0.9

Riduced variability

11.4 ± 8.6

11.2 ±10.3

11.7 ±11.1

15.4 ± 8.6

10 ± 8.2

0.7

Normal variability

18.7 ± 8.7

18.7 ± 10.3

18.3 ± 11.1

14.5 ± 8.6

20 ± 8.2

0.7

Fetal active movements

49.5 ± 17.3

53.7 ± 11.0

57.3 ± 21.4

49.2 ±13.4

46.7 ± 15.2

0.7

Uterine contrations

11.2 ± 4.1

10 ± 2.2

13.3 ± 3.8

9.4 ± 3.6

9.5 ± 1.3

0.2

Table 3. CTGs variables.
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DISCUSSION

Limitations

Given the multiculturalism of our society and the current increased presence of different ethnic groups, we
wanted to evaluate if CTG was equally reliable as an
indicator of fetal wellbeing for all human ethnicities.
Racial differentiation was known as an independent factor for some diseases or medical
conditions [4, 11, 12, 14, 20]. Moreover, some
research evaluated if there was a genetic predisposition or a different autonomic answer for
this correlation, particularly in Black people [3,
7, 15]. This could explain a result of our evaluation, the period of reduced variability in the
Black group: it was 4 minutes longer than in
the other groups, but without any influence on
neonatal outcomes and on the clinical conduct
(i.e. operative vaginal deliveries or cesarean
section). However, since the Black group was
also different for parity, as shown in Table 1,
it was not possible to assess if this factor was
a confounder. Few studies have been conducted into ethnicity as a factor that could influence
the CTG trace; some of them are not so recent
or do not have a large sample cohort [3, 7, 13,
16-18]. Moreover, in literature paternal ethnicity was rarely considered [17], although it is a
feature worthy of interest, and this is a strong
point of strength of our study.

Limits of our study were: the retrospective assessment; the limited number of patients in each group;
the non-routine use of the fetal pH test (performed
only in selected cases).

Clinical implications

Funding

We chose to study our cohort during labour because
it is a very crucial phase of delivery process, with high
risks of over- and under-treatment [2]. To our knowledge, there was no literature focusing on correlations
between CTGs, labour, and racial differences.

None.

Recommendations for change

Ethical approval

The CTG trace remains an important instrument
for clinical decisions for all patients of any ethnicity.

The local Ethical Committee approved the study.
The study is conformed to STROBE Guidelines.

Future research

Informed consent

Future studies should be conducted with a larger
sample size and evaluating other aspects of the
topic, such as fetal pH. Moreover, studies including newborns suffering from other conditions
(i.e., neonatal asphyxia) should be encouraged
to permit a global evaluation of other severe outcomes.

At admission, the patients signed a general consent
that allows us to use their data for research purposes.

CONCLUSIONS
Our results would seem encouraging about the
use of CTG with equal expectations for all patients, regardless of ethnicity. This is the reason
why our research could have useful implications
in clinical choices: the CTG trace remains a valid
tool for obstetric decision making for all women
of any ethnic group.
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ABSTRACT
Radiologic imaging in the evaluation of pregnant patients has significantly
grown with the outbreak of the severe acute respiratory syndrome related to
SARS-CoV-2 pandemic.
Lung ultrasound is an emerging non-invasive bedside technique used to diagnose interstitial lung syndrome through evaluation and quantitation of the number of B-lines, pleural irregularities and nodules or consolidations.
In pregnant COVID-19 patients, lung ultrasound should be considered on account of its various strengths, such as its being easily carried out bedside by
trained sonographers for the monitoring of lung involvement in follow-ups, and
its repeatability and affordability.
However, pregnant patients could need chest radiography or computed tomographic (CT) examinations for the diagnosis of pneumonia. Concerns and misconceptions about potential radiation-related risks for the embryo or fetus are
still widespread among clinicians and can lead to excessive anxiety among patients. Several well-recognized guidance documents were published in the last
years as to the safety of a single-phase CT or an X-ray chest and related carcinogenic and teratogenic risk.
This paper summarizes the safety of radiological examination for pneumonia in
pregnant women affected by COVID 19, based on the estimated embryo-fetal
radiation absorption per procedure (mGy).
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INTRODUCTION

no need for ECMO (extracorporeal membrane oxygenation) and no maternal deaths were reported.
Considering neonatal data on 149 infants, NICU
admission was necessary in 23 cases (15.6%); 2 stillbirths and no neonatal deaths were described [4].
In a more recent preliminary analysis of Italian data
on 667 women who gave birth between February 2020
and September 2020, only 18.6% of affected women
developed interstitial pneumonia and 2% were admitted to the ICU, with no maternal deaths recorded.
Among 681 neonates, only one out of 19 infants found
positive to SARS-Cov2 required NICU admission,
and no neonatal deaths were reported [5-7].

During SARS-CoV-2 pandemic the use of imaging
procedures with ionizing radiations has considerably increased because of the necessity to investigate
the severity and the evolution of the interstitial pneumonia caused by novel coronavirus. The increase of
cases of pregnant woman affected by SARS-19 disease, that need radiological examination, demand
for a more evidence-based disclosure on the effects
of ionizing radiations on embryos and fetuses.
Since the first report of the novel coronavirus disease, the number of confirmed cases has been rapidly increasing. The impact of COVID-19 disease
on various population segments has been extremely severe and led to overwhelmed hospitals and the
redefinition of ethical standards in the face of deteriorating circumstances in terms of access to care.
The impact of the pandemic on pregnant women
and their newborns remains largely unknown and
under researched.
Data from the WHO suggest that many infections are
asymptomatic, but the proportion of asymptomatic
cases is not well defined. The most common symptoms related to infection in pregnant people, that are
similar to those in non-pregnant individuals, included cough, headache, muscle aches, fever, sore throat,
shortness of breath, ageusia and anosmia [1].
It is known that pregnant women generally constitute a high-risk group for infectious diseases
due to gestational changes in their immunological
system. According to previous experiences with
SARS-CoV, MERS-CoV and influenza H1N1, pregnant women appear to be more vulnerable in developing severe pneumonia in case of respiratory
pathogen infection than nonpregnant patients [2].
The Centers for Disease Control and Prevention
(CDC) surveillance report from the United States
noted that pregnant women were more likely to be
admitted to the ICU and receive mechanical ventilation and, in rare cases, ECMO (extracorporeal membrane oxygenation) than non-pregnant women [3].
Data reported by the Italian Obstetric Surveillance
System (ItOSS) on 146 women who gave birth
during the initial pandemic period are in contrast
with CDC. In fact, currently available data suggest
that the susceptibility of pregnant women to SARSCoV2 illness is similar to that described for the general population, with most women developing mild
to moderate disease. Among 146 women affected,
47 (32.2 %) developed interstitial pneumonia; ICU
admission was necessary for 5 patients (10.6%) with

Diagnosis of interstitial pneumonia is based on:
• Chest Computed Tomography (CT).
• Chest X-ray.
• Lung ultrasound.
Chest CT is the most important screening tool of
the diagnostic workup for COVID-19 pneumonia,
thanks to its high sensitivity and convenience. Generally, the findings from chest imaging in COVID-19
are not specific and may overlap with others linked
to different infections, including influenza, H1N1,
SARS and MERS. However, some chest CT findings
may be characteristic of COVID-19 pneumonia [8].
Recent evidence has shown that asymptomatic
COVID-19 patients may present identifiable CT
changes very early on, and even before testing
positive with rRT-PCR. For these reasons, Chinese
radiological specialists strongly recommend the
use of CT, as the main method for the screen and
diagnosis of COVID- 19 [9, 10].
Nevertheless, as with chest x-ray, chest CT may be
normal soon after the onset of symptoms; lung abnormalities on chest CT showed greatest severity approximately 10 days after initial onset of the disease [11, 12].
A recent meta-analysis described ground-glass opacities, vascular enlargement, interlobular septal thickening and subpleural bands as the most common
features in either common and severe patients. Other
CT manifestations were more frequent in severe patients, such as traction bronchiectasis, consolidation,
crazy-paving pattern, reticulation, pleural effusion,
and lymphadenopathy. These differences reflect the
progression of the disease, with the increase in alveolar and mucosa involvement, and SARS CoV-2 diffusion in pulmonary interstitium [13].
Chest CT abnormalities in COVID-19 are often bilateral, have a peripheral distribution, and involve
the lower lobes [14].
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performed directly at the bed-side by a single operator, reducing the risk of spreading the disease
among health professionals [20].
Although extensive studies are available on the
CT and clinical manifestations of patients with
COVID-19 pneumonia, data on pregnant women
with COVID-19 pneumonia evaluated by CT remain scarce [21, 22].
Chest CT could be used as a tool to confirm diagnosis and track progression of disease, even in
pregnant patients. In a systematic review of 427
pregnant patients diagnosed with COVID-19, the
most frequently encountered pulmonary findings
on chest computed tomography were ground-glass
opacities, posterior lung involvement, multilobar
involvement, bilateral lung involvement, peripheral
distribution, pleural effusion and consolidation [25].
Teratological data on radiation exposure in pregnancy could be referred from previous and consolidated studies on the use of these radiological
techniques.
Radiation exposure from CT procedures varies depending on the number and spacing of adjacent
image sections. A fetal radiation dose less than 50
mGy is considered “acceptable” in a balance of risk
and benefit. By using typical imaging parameters,
it is unlikely that a single- phase CT scan reach this
dose level. The fetal dose becomes important when
the fetus is included in the field of view. A chest
CT or CT pulmonary angiography are considered
“low-to moderate-dose examinations” (0.1-10
mGy). The radiation exposure to the fetus from
spiral CT is comparable with conventional CT.
Chest radiography with typical two views is considered a “very low dose examinations” (< 0.1
mGy) [24, 25] (Table 1).
Fetal growth restriction microcephaly and intellectual disability are the most common adverse
effects from high-dose (> 610 mGy) radiation exposure [26, 27].
The ISUOG interim guidance encourages performing a chest CT scan in pregnant women with
COVID-19 infection as an essential instrument for
evaluation of the clinical condition in epidemic areas. Informed consent should be acquired, and a
radiation shield be applied over the gravid uterus.
The ISUOG guidelines stress that the radiation
dose during single chest CT or even CT pulmonary
angiogram is much lower than the one potentially
causing fetal complications [28].
Before obtaining a protocol, clinicians have to ask
themselves if the information could be obtained by

Most radiologic societies do not currently recommend using chest CT for screening or diagnosis
of COVID-19 disease because of the incidental
findings that could potentially be attributed to
COVID-19. In the United States, the American College of Radiology (ACR) recommends reserving
the use of chest CT for hospitalized patients when
needed for management [15].
Chest radiography may be considered as a tool for
identifying COVID-19 pneumonia, although it is
less sensitive than CT, with a reported baseline sensitivity of 69%. In a retrospective study of 64 patients
in Hong Kong with documented COVID-19, 80
percent demonstrated abnormalities in chest radiographs at some point during their illness. Common
abnormal radiograph findings were consolidation
and ground-glass opacities; peripheral distribution
and lower zone distribution were the more common locations. Lung involvement increased over
the course of the illness, which peaked in severity
at 10-12 days from symptom onset [16, 17].
A review from the Cochrane Database of Systematic Reviews on chest radiographs concluded that
chest x-ray did not improve clinical outcomes for
patients with lower respiratory tract infection.
However, chest radiographs appeared to be of benefit in the subgroup of patients with an infiltrate on
their radiograph; in this subgroup the use of the
chest x-ray was associated with a reduction in the
length of illness, duration of cough, and duration
of sputum production [18].
The American College of Radiology (ACR) noted
that CT decontamination required after scanning
COVID-19 patients may disrupt radiological service availability and suggests that portable chest
radiography may be considered to minimize the
risk of cross-infection. The surfaces of these machines can be easily cleaned, avoiding the need to
bring patients into radiography rooms.
As for ultrasound, the sonographic signs are non-specific when considered alone, but observation of some
aspects of vertical artifacts can enhance the diagnostic
power of the ultrasound examination. In fact, Pneumonia in COVID-19 has peculiar features and can
be studied by lung ultrasound in the early approach
to suspected patients. COVID-19 typically induces
an interstitial diffuse bilateral pneumonia involving
mainly the lung periphery, which makes it particularly suitable for an ultrasound investigation [19].
Lung ultrasound examination can be a valid alternative to CT scan, with certain advantages, particularly for pregnant women. Ultrasound can be
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Table 1. Mean fetal, maternal and breast absorbed dose in different procedures using ionizing radiations.
Fetal Dose (mGy)

Maternal Dose (mSv)

Breast Dose (mGy)

Chest radiography, AP/PA views

0.00525

0.175

< 0.04

Abdominal radiography:
AP view
PA view

0.7

N/A

2.9
1.3

Lumbar spine radiography:
AP view
PA view
Lat view

1.4

0

7.5
0.57
0.91

CT chest/ pulmonary angiography

0.335

21.35

39

CT abdomen/pelvis

3.6/35

15

N/A

CT lumbar spine

2.8

8.8

0

mGy: Milligray; mSv: Millisievert; CT: computerized tomography; AP: anterior-posterior; PA: posterior-anterior; Lat: lateral.

the use of no-ionizing radiation and without contrast agents and ask themselves if the information
gained would affect patient survival or care.
No ultrasound appearance that would be pathognomonic of COVID-19 has been identified so far.
Lung ultrasound can reveal a typical pattern of diffuse interstitial lung syndrome, characterized by
multiple or confluent bilateral B-lines with spared
areas, thickening of the pleural line with pleural
line irregularity and peripheral consolidations.
While the ability of a chest x-ray to distinguish between a bacterial pneumonia and a non-bacterial
infection is no more than 60%, lung Ultrasound has
a higher degree of sensitivity (80%).
Lung Ultrasound could be used in pregnant woman as a bedside evaluation of lung involvement,
reducing the use of chest x-rays and CT [29, 31].

these entities”. Article 62 of the European Directive
2013/59/Euratom states that if pregnancy cannot
be excluded, depending on the medical radiological procedure, special attention shall be given to
the justification and optimization, considering both
the pregnant mother and the unborn child [31].
With few exceptions, radiation exposure through
radiography, computed tomography (CT) scan, or
nuclear medicine imaging techniques is at a dose
much lower than the exposure associated with fetal harm [32].
The International System of Units (SI) has 4 units of
measurement for ionizing radiations: Sievert (Sv), Coulomb (C), Gray (Gy) and Becquerel (Bq). The potential
radiation exposure from medical diagnostic procedure
is described by Gray (Gy) or milligray (mGy); however, radiation absorbed dose (rad) is the predominant
measure used, considering that 1 Gy = 100 rad.
In relation to possible harmful effects on embryos
and fetus caused by radiations, we have to consider
that it is partially protected by surrounding soft tissues and uterus of the mother. Besides, detrimental
effects are dependent on the radiation dose and the
trimester of the pregnancy. Adverse pregnancy outcomes include pregnancy loss, malformations, neurobehavioral anomalies, fetal growth retardation
and cancer. The underlying mechanism is known
as “all-or-none” response, because pregnancy loss,
malformations, neurobehavioral anomalies and fetal growth retardation have a deterministic effect,
so they manifest themselves only if a threshold of
radiation dose is exceeded. Consequently, the severity of the adverse effect is directly proportional
to the absorbed radiation dose. On the other hand,
cancer has a stochastic effect, whereby the more radiation given, the greater the risk of the disease [33].
The epidemiological data suggest that the lowest
dose of X- or ϒ-radiation for which good evidence

EVALUATION ON RADIATION SAFETY
BASED ON RADIATION ABSORBED DOSE
Thousands of pregnant women are inadvertently
exposed to diagnostic radiation especially in the
periconceptional period when pregnancy is still
unknown. A misinformation on the teratological
risks related to diagnostic examinations in pregnancy causes anxiety in medical-doctors and patients and could lead to an unjustified voluntary
interruption of pregnancy. Several well-recognized
guidance documents provide information regarding safety or risks related to imaging of pregnant
women. The International Commission on Radiological Protection (ICRP) states that “Prenatal doses from most properly done diagnostic procedures
present no measurably increased risk of prenatal
death, malformation, or impairment of mental
development over the background incidence of
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pregnancy. If the fetal dose reaches levels greater
than 150 mGy, there is stronger likelihood of malformation (Table 2).

exists of increased cancer risks in humans is 10 –50
mSv for an acute exposure and 50-100 mSv for a protracted exposure [33].
According to the review by Sreetharan et al. [35], human data on the effects of prenatal exposure to ionizing radiation are predominantly based on high-dose
exposures (such as the bombing of Hiroshima and
Nagasaki), while there are limited human data for
low-doses exposures (such as the majority of medical radiologic procedures). In rodent models, radiation exposure during pre-implantation of embryo
seemed to follow the “all-or-none” response, with a
complete lethality at higher dose or no effects. However, there is evidence that it could be not true at lower doses. Radiation exposures during organogenesis
and fetal development have led to neurobehavioral
changes, effects on the central nervous system, delay
in the appearance of physiological markers of development, low birth weight and growth reduction.
The American College of Radiology established
that fetal doses below 100 mGy should not be considered a reason for terminating a pregnancy [35].
The American College of Obstetricians and Gynecologists [36] published the following policy statement: “Women should be counseled that X-ray
exposure from a single diagnostic procedure does
not result in harmful fetal effects. Specifically, exposure to < 5 rad (50 mGy) has not been associated
with an increase in fetal anomalies or pregnancy
loss”. According to these documents, the risk to the
unborn baby from radiation doses of < 50 mGy is
negligible. Doubling that dose (i.e., 100 mGy), the
increase over background incidence for organ malformation and the development of childhood cancer combined results in about 1%.
Deterministic effects exhibit a threshold of around
100 mGy even during the most sensitive phase of
organogenesis. Termination of pregnancy should
only really be considered for conceptus doses above
100 mGy, depending on the phase of pregnancy.
In pregnancy, the major biological effects of fetal
demise, growth restriction, organ malformations
and cognitive deficits are seen only with doses in
excess of routine diagnostic imaging [37].
A consensus has emerged that when the fetal radiation dose is less than 50 mGy, the noncarcinogenic
risk, which includes abortion or malformation, is
negligible when compared to other risks of pregnancy. By using typical imaging parameters, it is
unlikely that a single-phase CT scan would reach
this dose level. A fetal dose of less than 100 mGy
also should not be considered a reason to terminate

Regarding the body part exposed to the imaging
procedure, this is the most important factor for determining the uterus radiation:
• imaging without ionizing radiation and imaging of the extremities or the head and neck are
justified as in non-pregnant women. As radiation exposure is absent or irrelevant, the examinations can be performed anytime.
• Imaging of the torso without direct radiation to
the conceptus will cause some scatter radiation
and a dose of well below 1 mGy to the conceptus.
Examinations of this category will usually be performed when deemed warranted.
Normally, during a full-term pregnancy, the estimated radiation dose to the mother from background
radiation that naturally occurs averages approximately 2.3 mSv worldwide and varies according
to geographic location and altitude. Average fetal
dose is approximately 0.5-1 mSv because of attenuation through the mother’s tissue. The conceptus
radiation dose for common radiologic examination
is as follows: abdominal radiograph 0.001-0.003 Gy
(0.1-0.3 rads), intravenous pyelogram 0.006 Gy (0.6
rads), lumbar spine radiograph 0.006 Gy (0.6 rads),
CT pelvis 0.02-0.05 Gy (1.5 rads).

Table 2. Potential deterministic effects for different weeks of pregnancy
and different mGy (milligray) radiation dose.
Parameter

Potential Deterministic Effects

< 50 mGy radiation dose
< 2 weeks

all or-none effect

> 2 weeks

no clinically detectable

> 50-100 mGy radiation dose
< 25 weeks

teratogenic; organogenesis (malformation, IUGR)

between 8-15 weeks

mental retardation and microcephaly

> 25 weeks

No teratogenic effect observed

100-500 mGy radiation dose
Accurate counseling on the circumstance (maternal neoplasia that
need radiological cross-sectional
imaging, radiation therapy, interventional procedures) about decision to abort fetus or not
> 500 mGy radiation dose
Clinically concrete risk of fetal
damage
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CONCLUSIONS
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The guiding principle of radiation safety is ALARA
“as low as reasonably achievable”. This principle
means that however small the dose, if receiving
such a dose has no direct benefit, it should be avoided. As far as medical imaging is concerned, medical
error and misdiagnosis or discrepancy are not easily distinguished concepts. The diagnostic process is
not in fact a binary relation, hence detecting a given
pathological condition is often challenging. Errors
in radiology are closely tied to the diagnostic process, and they can therefore be defined as diagnostic errors, which commonly lead to litigation and
medical malpractice lawsuits against radiologists
[39]. As for the risks arising from ionizing radiation, they can be minimized by adhering to both
the ALARA principle and established guidelines
regarding contrast agent administration.
If the clinical and therapeutic benefits are greater
than the fetal risks, it is acceptable to use these radiological techniques during pregnancy and consider them safe for the fetus.
Clinicians must provide adequate counseling with
the thorough provision of information regarding
risks possibly arising from imaging examinations.
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ABSTRACT
Objective. Aim of this current study was to assess benefits, role, safety and outcomes of secondary surgery (SS) followed by chemotherapy in comparison with
using chemotherapy alone in EOC patient presented with isolated lymph node
recurrence (ILNR).
Patients and Methods. This study included 25 EOC patients who presented with
ILNR underwent secondary surgery followed by chemotherapy and 35 EOC patients who presented with ILNR and treated with chemotherapy alone. We collected clinical, surgical, pathological and follow-up data and compared between
both groups of patients regarding outcome, recurrence and survival rates.
Results. Favorable RFS and OS rates were found to be associated with the type
of treatment (SS followed by chemotherapy versus chemotherapy alone p = 0.036
and p = 0.049 respectively). Patients who underwent SS followed by chemotherapy had a 75% reduction in recurrence related death risk and an 80% reduction
in general death risk after primary diagnosis in comparison with those who received only chemotherapy without SCS.
Conclusions. We concluded that SS in addition to chemotherapy in selected
ovarian cancer patients presented with ILNR was associated with a more favorable outcome than using chemotherapy alone.
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INTRODUCTION

PATIENTS AND METHODS

Epithelial ovarian cancer (EOC) is considered the
4th commonest mortality reason in females worldwide. EOC has a poor prognosis due to late diagnosis [1]. Its management includes surgical excision
and platinum-based chemotherapy [2]. Surgical excision of any suspicious or enlarged lymph nodes
during surgical management of EOC is needed for
cytoreduction and for adequate surgical staging,
but performing systematic lymphadenectomy routinely during the primary debulking surgery was
not found to improve patients’ outcome [3]. Most
EOC patients respond well to platinum and taxane
combination chemotherapy, but there are many
patients with advanced disease found to have recurrence within two years [4].
Primary cytoreduction surgery followed by systemic chemotherapy is the initial management
plan for patients with advanced EOC [5].
EOC recurrence primarily involved intraperitoneal (IP) and retroperitoneal LN (RLN) metastases in
13%–37% of cases and isolated para-aortic LN recurrences are diagnosed, in 3–34% of cases [2]. Secondary cytoreductive surgery (SCS) is performed
after completion of the primary management and
ending the disease-free time [6]. SCS aims at survival prolongation in addition to improvement of
patients’ quality of life and decreasing cancer related symptoms [7]. It was found that EOC patients
who presented with isolated RLN recurrence have
favorable survival [8], particularly if it was operable and surgically excised during secondary cytoreduction [9]. But other studies showed that there
were no survival benefits from secondary cytoreduction followed by chemotherapy in comparison
with chemotherapy alone, in patients with recurrent
EOC [10]. LN recurrence is considered a systemic
relapse even if localized, which is usually treated
by chemotherapy alone. There is lack of sufficient
studies regarding comparison between secondary
cytoreduction followed by chemotherapy and chemotherapy alone without secondary debulking in
patients with EOC recurrence in LN [2]. SCS might
be of a benefit in certain patients who presented
with isolated lymph node recurrence (ILNR) [11].
Aim of this current study was to assess benefits,
role, safety and outcomes of Secondary cytoreductive surgery (SCS) followed by chemotherapy
in comparison with using chemotherapy alone in
EOC patient presented with isolated lymph node
recurrence (ILNR).

This is a retrospective study which was performed
in Zagazig University hospitals, Oncology Units in
Departments of Gynecology and Obstetrics and in
General surgery.
We selected all EOC patients who presented with
ILNR underwent secondary cyto-reductive surgery followed by chemotherapy and EOC patients
who presented with ILNR and treated with chemotherapy alone in the period between 2015 and
2020. The study was approved by the local ethics
committee of Faculty of Medicine, Zagazig University in compliance with the Helsinki Declaration.
We diagnosed ILNRs during follow-up visits by
detailed gynecological examination and measuring serum levels of CA-125 every 3 months for the
first 2 years and then every 6 months. In case of
a rise in CA-125 levels or clinical suspected recurrence we prescribed PET-TC scan, CT or MRI.
Inclusion criteria of the study were: patients with a
past history of EOC who underwent primary successful surgical management, patients with a good
performance status, disease free interval (DFI) of
at least six months from primary surgical management, clinical and radiological evidence of ILNRs,
radiological evidence of resectable disease and absence of ascites.
Exclusion criteria of the study were: patients’ age
> 75 years, low performance status and presence
of peritoneal disease with a sure histopathological
diagnosis of recurrence.
Clinical, surgical, pathological and follow-up data
were collected. Recording patients’ age, presence of
co-morbidities, FIGO stage, histopathological subtype, tumor grade, residual tumor after primary
surgery, type of used chemotherapy, DFI from the
primary surgical treatment, sites and extent of ILNRs, duration of post-operative hospital stay and
morbidity, progression free survival (PFS), overall
survival (OS) after SCS was performed.
We defined SCS as any surgery performed after the
primary treatment completion and after ending
the disease free period. PFS rate following patients
management was defined as the time from ending
the secondary management (whether surgery followed by or chemotherapy alone) until the second
recurrence. OS rate following patients management was defined as the time from ending the secondary management (whether surgery followed
by or chemotherapy alone) until either death or the
date of the last available follow-up.
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differences between survival curves was done by
using Log Rank test.

Management of the group of patients underwent SCS
Median laparotomy, abdominal cavity and complete retroperitoneal exploration were performed.
If we found peritoneal recurrence we excluded the
patient from the study. Any suspected ILNR were
identified and resected. We informed patients underwent surgery about their management, aims,
expected results and possible risks. We acquired a
signed written consent from included patients.
After surgery, patients were referred to an oncologist for chemotherapy regimen. Patients who
did not undergo SCS were only subjected to chemotherapy management. All patients were followed-up until they died or until July 2020. The
median follow-up of survivors was 34.5 months
(range, 12 to 60 months).
Statistical analyses were performed using SPSS
18.0 software (SPSS, Inc., Chicago, IL). We presented values as median and range. We calculated survival using the Kaplan-Meier method, comparing

RESULTS
Outcome of the included 60 ovarian carcinoma patients who underwent primary surgery then presented later on by ILNRs was assessed.
Median age was 50 years, range (30-68years), FIGO
stages were III–IV in 32 (54%) patients, serous carcinoma was found in 30 (50%) patients, lymphadenectomy was performed during the primary
surgery in 23 (38.3%) patients, residual tumor after
the primary surgery was less than 1 cm in 32 (54%)
patients and first-line chemotherapy consisted of
paclitaxel-/platinum-based chemotherapy in most
patients. Consolidation chemotherapy was given
to 48 (80%) patients (Table 1).
Management of patients with ILNRs included:
chemotherapy alone in 35 (58.3%) and a combina-

Table 1. Clinicopathological features of all included patients according to presence or absence of secondary cytoreductive surgery (SCS).
Variable

SCS
Absent
N = 35

Lymphadenectomy

FIGO stage

Grade
Histology

Preoperative chemoradiotherapy
Post-operative chemoradiotherapy

P-value

%

N

%

N

%

50

30 - 68

54

32 - 67

50

30 - 68

0.192

Upfront surgery

29

82.9%

21

84.0%

50

83.3%

0.907

Interval surgery

6

17.1%

4

16.0%

10

16.7%

No lymphadenectomy

18

51.4%

19

76.0%

37

61.7%

Partial lymphadenectomy

10

28.6%

4

16.0%

14

23.3%

Systemic lymphadenectomy

7

20.0%

2

8.0%

9

15.0%

I

6

17.1%

5

20.0%

11

18.3%

II

11

31.4%

0

0.0%

11

18.3%

III

8

22.9%

17

68.0%

25

41.7%

IV

10

28.6%

3

12.0%

13

21.7%

Low

15

42.9%

10

40.0%

25

41.7%

High

20

57.1%

15

60.0%

35

58.3%

0.237

0.001

0.825

Serous

14

40.0%

16

64.0%

30

50.0%

Mucinous

11

31.4%

5

20.0%

16

26.7%

Endometroid

4

11.4%

1

4.0%

5

8.3%

Others

6

17.1%

3

12.0%

9

15.0%

14

12 -15

18

17 - 20

15

12 - 20

< 0.001

PD

4

11.4%

2

8.0%

6

10.0%

0.962

SD

4

11.4%

3

12.0%

7

11.7%

PR

5

14.3%

3

12.0%

8

13.3%

CR

22

62.9%

17

68.0%

39

65.0%

Absent

16

45.7%

14

56.0%

30

50.0%

Present

19

54.3%

11

44.0%

30

50.0%

Absent

6

17.1%

6

24.0%

12

20.0%

Present

29

82.9%

19

76.0%

48

80.0%

Size of largest ILNRs mm
Response to treatment

Total
N = 60

N
Age (years)
Primary Surgery

Present
N = 25

182

0.006

0.432
0.513
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tion of SCS and chemotherapy in 25 (41.7%) patients. Surgery was performed in 17 patients with
recurrence in the pelvic and/or paraaortic lymph
nodes, in 3 patients with recurrence in the abdominal lymph nodes, in 3 patients with recurrence in
the inguinal lymph nodes, and in 2 patients with
recurrence in the pelvic and inguinal lymph nodes.
Intra-peritoneal masses were completely removed
in 5 (20%) of the 25 patients who underwent SCS
and histopathological evaluation revealed only fibrosis and absence of recurrence in the peritoneum.
The time to recurrence for the 25 patients who underwent SCS was: 6 months in 1 patient, 6 to 12
months in 6 patients, and longer than 12 months
in remaining 18 patients. Among patients who underwent lymphadenectomy, the removed lymph
nodes median number was 14 (range 6-28). Histo-pathological examination of surgically excised

lymph nodes showed isolated solitary epithelial
ovarian cancer recurrence in all patients in about 6
lymph nodes ranged from [3-8].
Median follow-up time after SCS is 34.5 months
(range, 12 to 60 months). After ILNR, the second
recurrence was usually multiple and distant.
Sites of further recurrences after the follow-up were:
Nodal only, Intra-peritoneal, Intra-peritoneal and
distant. To date, 30 (50%) are alive (Figures 1, 2).
Of the 35 patients who received chemotherapy
alone, 22 (62.9%) achieved a complete response
and an overall response rate of 67%. 14 (40%)
are still alive with no clinical evidence of disease. Of the 25 patients who underwent SCS
plus chemotherapy 16 (64%) are still alive with
no clinical evidence of disease. Recurrence free
survival rate (RFS) was significantly associated with the type of treatment (SCS followed by

Figure 1. (A) Kaplan–Meier survival curves showing recurrence free survival rate (RFS) in all included patients. (B) Kaplan–Meier survival curves
showing overall survival rate (OS) in all included patients.

Figure 2. (A) Kaplan–Meier survival curves showing comparison of the recurrence free survival rates (RFS) of both included groups of patients. (B) Kaplan–
Meier survival curves showing comparison of the overall survival rates (OS) of
both included groups of patients.
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DISCUSSION

chemotherapy versus chemotherapy alone p =
0.036) and FIGO stage (p = 0.04), and size of
recurrent lymph node (p = 0.044), but not to
histological type, lymph node excision during
primary surgery, residual tumor after primary
surgery, consolidation therapy or grade of the
tumor (Table 2).
Overall survival was significantly related to the
type of treatment (SCS followed by chemotherapy versus chemotherapy alone p = 0.049), but not
to not to histological type, lymph node excision
during primary surgery, FIGO stage, residual tumor after primary surgery, consolidation therapy
or grade of the tumor (Table 3).
Univariate and multivariate analyses showed that
treatment at recurrence was the strongest independent prognostic variable for both RFS and OS rates
(p < 0.001) (Tables 4, 5, Figures 1, 2).
Patients who underwent SCS followed by chemotherapy had a 75% reduction in recurrence
related death risk and 80% reduction in general
death risk after primary diagnosis in comparison with those who received only chemotherapy
without SCS.

Benefits and drawbacks of SCS in management of ILNRs in ovarian carcinoma are still
important points of research in gynecologic
oncology [11].
Berek et al. [12] introduced the first published
concept of indications of “secondary cytoreduction”, and since then many studies assessed
such object extensively.
Many studies showed that certain patients who
were sensitive to platinum-based chemotherapy,
who have high performance status, who have recurrent but resectable disease, patients with serous
carcinoma and patients without ascites could benefit of SCS [13-16].
Other studies reported that in cases with multiple
sites of recurrence, cases with clear cell morphology, cases with ascites and cases with advanced
FIGO stage could not benefit from surgery and
have a shorter survival [17].
By contrast, some reports stated that even patients
with multiple sites of recurrence surgery are recommended with resection of part of the liver or

Table 2. Outcome of all included patients according to presence or absence of secondary cytoreductive surgery (SCS).
SCS
Variable
Total
Absent N = 35
Secondary Recurrence pattern after SCS
Death
Relapse*

P-value

Present N = 25

N

%

N

%

N

%

Local

8

34.8%

5

50.0%

13

39.4%

Distant

15

65.2%

5

50.0%

20

60.6%

Alive

14

40.0%

16

64.0%

30

50.0%

Dead

21

60.0%

9

36.0%

30

50.0%

Free

12

44.4%

15

75.0%

27

57.4%

Relapse

15

55.6%

5

25.0%

20

42.6%

0.411
0.047
0.036

*Calculated from responders.

Table 3. Survival analysis [OS & RFS] of all included patients according to presence or absence of secondary cytoreductive surgery (SCS).
PALN

Total N

N of Events Censored

Survival time in Months
Mean
Estimate ± SE

95% CI

Median
Estimate ± SE

Survival rate% Sig.

95% CI

Overall Survival
Absent

35

21

14

40.0%

18.9 ± 0.8

17.4-20.4

18.0 ± 0.5

17.0-19.0

11.0%

Present

25

9

16

64.0%

21.1 ± 1.0

19.1-23.1

23.0 ± 2.8

17.5-28.5

0.0%

Overall

60

30

30

50.0%

19.8 ± 0.6

18.6-21.0

18.0 ± 1.5

15.0-21.0

41.0%

15.0-19.0

0.049

Relapse-Free Survival
Absent

27

15

12

44.4%

18.3 ± 1.0

16.2-20.3

17.0 ± 1.0

Present

20

5

15

75.0%

18.8 ± 0.4

17.9-19.6

NR

Overall

47

20

27

57.4%

19.6 ± 0.8

18.0-21.2

18.0 ± 0.6

NR: Not reached; 95% CI: 95% confidence interval; Sig.: significance; SE: standard error.
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30.5%
57.3%

16.8-19.2

8.8%

0.036
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Table 4. Univariate and multivariate Cox regression analyses for overall
Survival of all included patients according to presence or absence of secondary cytoreductive surgery (SCS).

Table 5. Univariate and multivariate Cox regression analyses for Relapse-free Survival rate of all included patients according to presence or absence of secondary cytoreductive surgery (SCS).

Co-variate

Overall Survival
Univariate
Sig.

HR (95% CI)

Age (years)

0.199

1.03
(0.99-1.07)

Primary surgery

0.978

1.01
(0.41-2.52)

Lymphadenectomy

Ref.

No

0.458

partial

Co-variate

Relapse-free Survival

Multivariate
Sig.

Univariate

HR (95% CI)

Sig.

HR (95% CI)

Age (years)

0.87

1.00
(0.95-1.04)

Primary surgery

0.339

0.49
(0.11-2.12)

Lymphadenectomy

Ref.

1.52
(0.50-4.63)

No

0.824

0.86
(0.23-3.25)

0.896

1.09
(0.31-3.87)

partial

0.948

1.05
(0.25-4.39)

systemic

0.076

3.39
(0.88-13.03)

systemic

0.087

3.79
(0.82-17.40)

FIGO stage

Ref.

FIGO stage

Ref.

I

0.998

1.00
(0.30-3.32)

0.959

1.04
(0.25-4.32)

I

0.375

1.89
(0.46-7.70)

II

0.173

0.47
(0.16-1.39)

0.961

1.04
(0.23-4.66)

II

0.667

0.75
(0.20-2.83)

III

0.031

0.35
(0.13-0.91)

0.229

0.52
(0.18-1.51)

III

0.16

0.41
(0.12-1.42)

IV

0.029

2.61
(1.10-6.17)

0.079

2.48
(0.90-6.82)

IV

0.04

2.72
(1.05-7.10)

Size of largest LN mm

0.211

0.91
(0.79-1.05)

Grade

Ref.

Low

0.506

High

Size of largest LN mm 0.043

0.83
(0.68-0.99)

Grade

Ref.

1.45
(0.48-4.38)

Low

0.653

1.43
(0.30-6.72)

0.264

1.99
(0.59-6.67)

High

0.08

4.11
(0.85-20.00)

SCS

0.204

1.66
(0.76-3.63)

SCS

0.081

4.94
(0.82-29.71)

Preoperative
chemoradiotherapy

0.002

0.21
(0.08-0.57)

0.003

0.01
(0.00-0.23)

Size of largest LN mm 0.062

Post-operative
chemoradiotherapy

0.037

4.65 (1.1019.62)

0.205

2.72
(0.58-12.76)

Preoperative
chemoradiotherapy

< 0.001 7.32
(2.43-21.99)

Relapse

0.011

3.37 (1.328.63)

0.004

0.01
(0.001-0.26)

Post-operative
chemoradiotherapy

0.108

Response to
treatment

< 0.001

0.54 (0.390.75)

0.023

0.59
(0.38-0.93)

Multivariate
Sig.

HR (95% CI)

0.145

0.86
(0.70-1.05)

0.001

6.16
(2.02-18.78)

0.38
(0.14-1.05)

32.28
(0.46-2240.74)

HR: hazard ratio, 95% CI: 95% confidence interval; Sig.: significance.

HR: hazard ratio; 95% CI: 95% confidence interval; Sig.: significance.

diaphragm and excision of lymph nodes above
levels of renal vessels [18].
In the current study when we assessed the role of
SCS in ovarian cancer with ILNRs we showed the
benefits of surgical excision followed by chemotherapy more than using chemotherapy alone; similarly
results of Ferrero et al. [11] and T. Levy et al. [2].
Moreover, previous publications assessed the outcome of SCS and showed similar results to ours,
and they showed the survival advantages of combined surgery followed by chemotherapy versus
chemotherapy alone [15, 19-22], slightly similar
results were showed by Bogani [23], who reported

that role of SCS in patients with recurrent ovarian
carcinoma might prolong RFS rate but has no benefits on the OS rate. Different results were found
by Coleman et al. [10] who recently showed that
performing SCS followed by chemotherapy has
no survival or prognostic importance to patients
with recurrent ovarian cancer. These different results might be due to different cohort of studied
patheints and different inclusion criteria of them.
There are many theories published by previous studies and could prove our findings; first, rationale of
surgical excision of recurrent cancer is supported
mathematically using Goldie and Coldman mod185
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Recommendation

el which predicts cancer cells drug resistance and it
suggests that chemotherapy efficacy is related to tumor cells number: 105 cancer cells are more liable to
be curable with chemotherapy and they stated that a
malignant nodule of 1 cm contains from 106-107 cancer cells [24], second, surgical excision remove poorly
vascularized tumor tissues which was transformed
to drug resistant sub-clones [25], third residual tumor cells have high perfusion which will ensure better actions of chemotherapeutic agents, fourth, residual tumor tissues after SCS required small number
of cycles of chemotherapy which helps in decreasing
drug resistance, finally removing main tumor bulk in
SCS with help in restimulation of the host immunity
[26]. Recent Meta- and single-study analyses showed
that complete SCS which ensured no visible residual disease is associated with marked improvement
in survival and outcome in recurrent ovarian cancer
patients with platinum-sensitivity; they stated that it
was not clear whether these results were solely due
to surgical roles or due to tumor cells biology [27].
In ovarian carcinoma patients it was found that extensive debulking surgery might have post-operative morbidity and complication as: peritonitis, infection, infection, hematoma, bowel injury, which
subsequently lead to a delay in chemotherapy initiation, but when all surgeries performed by senior
surgeons with a good experience in surgical management of advanced ovarian cancers post-operative morbidity markedly decreased and surgery
become an alternative safe approach [28].

We recommend performing a comparative and prospective study included huge number of recurrent ovarian cancer patients to prove efficacy of surgery in them.
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ABSTRACT
Objective. Postpartum haemorrhage (PPH) is the leading cause of maternal mortality and severe morbidity worldwide. Primary postpartum haemorrhage for
spontaneous deliveries is defined as the loss of more than 500 mL of blood within
24 hours of childbirth, whereas for caesarean deliveries, it is considered as loss of
more than 1,000 mL of blood.
The objective is monitoring the risk of PPH in Trentino Region (North-East Italy).
Materials and Methods. The distribution of primary PPH was analysed for the
two types of delivery in terms of maternity facility characteristics, mother’s characteristics, labour and delivery characteristics. Event outcomes for the mother
were also analysed (hospitalization, hysterectomy, blood product transfusions
and fatality).
Results. In the 2011-2016 period, there were 27.460 deliveries in the maternity
facilities of Trentino region with an average overall prevalence of primary PPH
of approximately 15%. The multivariate logistic regression analysis identified
the significant independent predictors of primary PPH were age and nationality
of the mother, parity, gestational age, medically assisted procreation, multiple
births, neonatal weight, pregestational Body Mass Index, type of labour, maternal
health concerns during pregnancy and tears and/or episiotomy.
Conclusions. A PPH monitoring system using integrated current information
flows could help the local health service and sector professionals to keep the phenomenon under control and monitor the quality of clinical practice.

INTRODUCTION

industrialised countries, associated not only with
the greater attention dedicated to the issue or improvements in data acquisition, but also with the
changes in the characteristics of the mothers and of
birth practices, in particular a more extensive use
of Caesarean sections and induced labour [3-8].
Many studies have furthermore suggested that the
majority of deaths associated with PPH could have
been avoided by earlier and more appropriate diagnosis and treatment [9-13].
This has been confirmed also in Italy, on the basis of the confidential investigations performed

Postpartum haemorrhage (PPH) is the leading cause
of maternal mortality and severe morbidity worldwide. The condition is thought to be responsible for
approximately a quarter of deaths that occur during
pregnancy, childbirth or the puerperal period [1]
It is estimated that it affects 26 in every 100 women
who give birth in Africa and 13 in every 100 in Europe and North America [2].
Several studies have reported, over the past two
decades, an increase in the incidence of PPH in
189
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ments is defined, together with all the criteria for the
management of the event, in the Guidelines issued
by the Provincial Health Authority’s Mother & Child
Department in 2010 and reviewed in 2013 [16]. More
specifically, blood loss estimates are based on the use
of transparent graduated collection bags, combined
with an assessment of the clinical signs (palpitations,
dizziness, asthenia, palpitations, confusion, hunger
air, syncope) and symptoms of hypovolemia (hypotension, tachycardia, oliguria, O2 saturation < 95%)
and the degree of shock [17]. According to the APSS
protocol, the prevention of PPH is based on the identification, in the different stages of pregnancy, of pregnant women at risk, on the active management of the
III stage of labour, through the Brandt Andrews maneuver and prophylaxis with uterotonic drugs and in
caesarean section with the use of intravenous oxytocin
after extraction of the fetus. The shock index and blood
parameters are taken into account for defining the
need for transfusion. In particular transfusion of concentrated red blood cells is expected if Hb < 6 g / dL
(≤ 9 g/dL in the third trimester), if the estimated blood
loss is > 1500 cc and the underlying cause has not yet
resolved, if the patient is tachycardic. Plasma transfusion is expected if INR / PT > 1.5; platelet transfusion
is expected if platelets are < 50,000 with bleeding or if <
20,000 without bleeding. Cryoprecipitate transfusion
is expected if fibrinogen < 75-100 mg/dl- The Bakri
Balloon can be used in case of refractory bleeding to
medical treatments and other conservative treatments,
both after vaginal birth and after caesarean section.
The transfer of the patient from the spokes centers to
the hubs centers will take place when the patient is hemodynamically stable, assisted by helicopter rescue.
The annual provincial data of the CedAP, have been
recorded on electronic media by midwives at each
maternity unit. The database of the CedAP was
used to calculate, for the 2011-2016 period, the blood
loss associated with spontaneous vaginal deliveries
and Caesarean deliveries for all the province’s maternity facilities. This produced an estimate of primary postpartum haemorrhage for spontaneous
deliveries and C-sections, taking into account that
primary postpartum haemorrhage for vaginal deliveries is defined as the loss of more than 500 mL
of blood within 24 hours of childbirth, whereas for
Caesarean deliveries, it is considered as loss of more
than 1,000 mL of blood, as indicated by Mousa and
Alfirevic [18]. The conventional definition of PPH,
based on estimated blood loss contemplates two
degrees (minor and major) according to the entity
of the blood loss: a) minor PPH when blood loss is

as part of the maternal death surveillance system
headed by the Italian Institute of Health in partnership with some regional authorities. This experience demonstrated that, between 2013 and 2015
more than half of all cases of maternal death due to
PPH were associated with sub-standard care [14].
Given the frequency of the phenomenon and its
potential implications on female health, a systematic surveillance of PPH through current information flows could be recommended. This could also
facilitate, at a local level, the implementation of
specific confidential investigations with potential
positive returns in terms, for example, of greater
awareness amongst healthcare professionals, of an
increase in evidence-based operational practices
and, above all, of the capacity for various services
to interact and communicate all aspects with a
non-negligible impact on birth outcomes [14].
On the other hand, it should be noted that the registration of the PPH is not provided by the ministerial model of the Birth Assistance Certificate
(CedAP), which pursuant to Ministerial Decree no.
349 of July 16, 2001, represents the primary and
mandatory tool for monitoring the birth event [15].
Unlike what happens in all other Italian regions,
the occurrence of PPH is recorded in the CedAP
used in the province of Trento (north-east Italy).
The data on the prevalence of PPH, overall and
by single maternity unit, have been disseminated
since 2011, through the annual birth report, by the
Clinical and Evaluational Epidemiology Service of
the Provincial Health Authority of Trento (APSS).
This observational study retrospectively analyzes,
on the basis of what has been recorded by the provincial model of the CedAP, the trend of PPH in the
births that took place in the maternity units of the
province of Trento between 2011 and 2016. Maternal
and obstetric factors associated with the occurrence
of PPH are also analyzed.
On 31 December 2016, six maternity units were
active in the province of Trento, two hubs (Trento
and Rovereto) and four spokes. Among these, the
maternity unit of Trento registers 2,400 births per
year, Rovereto 1,200 births per year.
MATERIALS AND METHODS
Information regarding the occurrence and entity of
blood loss is recorded in the “placenta removal” section of the CedAP used in the province of Trento. The
accuracy and reproducibility of blood loss measure190
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tomy) were analysed using the hospital information
system, which is an electronic repository collecting
the analytical data of all user contacts with the provincial health services. The occurrence of long-term major consequences for the mother (death of the mother)
was evaluated by analysing live status one year after
the PPH event, by consulting the health registry.

between 500 and 1000 mL and; b) major PPH when
> 1000 mL of blood is lost. Major haemorrhage can
in turn be classified as moderate (1000-2000 mL) or
severe (more than 2000 mL) [19].
The distribution of primary postpartum haemorrhage was analysed for the two types of delivery in
terms of the following variables: maternity facility
characteristics (maternity unit registering 1,000 births
or more per year vs < 1,000 births), mother’s characteristics (age, nationality, qualification, pregestational Body Mass Index [BMI], parity, medically assisted
procreation [MAP] and maternal health concerns),
labour characteristics (spontaneous/induced) and
delivery characteristics (multiple/singleton births,
gestational age, presentation of the newborn, neonatal weight, perineum, episiotomy and vaginal
tears). The associations were analysed in an initial
phase according to a bivariate model, using the Chisquared test and Fisher’s exact test (significant with
p-value ≤ 0.05). Subsequently, two multiple logistic
regression analyses were performed, using primary
PPH as the dependent variable, for spontaneous deliveries alone and Caesarean sections alone, respectively. The predictors analysed were the previously
mentioned characteristics of the mother, labour and
delivery, adjusted by the year of birth, maternity facility (< 1000 vs ≥ 1000 births per year) and number
of births (singleton vs multiple births). The mother’s
pregestational BMI (expressed in kg/m2) was broken down into four classes: underweight for values
under 18.50, normal weight for values in the range
18.50-24.99, overweight between 25.00 and 29.99 and
obesity for values of 30.00 and over.
The risk associated with the presence of maternal health concerns was also considered using the
information on the pregnancy acquired with the
CedAP: no risk was attributed if the pregnancy
was physiological, a mild risk was attributed if
the woman had only one health concern (of every
kind, pre-existing or occurring in the index pregnancy), a moderate risk with two comorbidities,
and a high risk with three or more comorbidities.
Event outcomes for the mother were also analysed
by performing a record linkage between the CedAP
database and the hospital discharge record database,
using the year of birth and tax code (where available)
as the linkage key; the few cases of women who gave
birth to two or more babies the same year were managed independently. The type of intervention, Intensive Care Unit (ICU) admission, duration of hospitalisation and type of discharge were subsequently
analysed. The details of the major events (hysterec-

RESULTS
In the 2011-2016 period, there were 27,460 deliveries in the maternity facilities of the province of
Trento, for a total of 27,963 births (27,886 live and
77 still births). Between 2011 and 2016, there was
a 14% decrease in the number of deliveries and
births, equal to - 2.4%/year with a parallel reduction in the number of maternity facilities in the
province from 7 to 5 by the end of 2016. On average,
24.6% of deliveries were Caesarean sections, with
a decreasing trend between 2011 (25.6%) and 2016
(20.6%). On average, 74.1% of Caesarean sections
were elective and the remainder were performed
in urgency/emergency. The average proportion
of operative vaginal deliveries was 5,4%. The data
on blood loss in the puerperium has been reported in the CedAP database in 98,3% of cases. The
highest proportion of missing values is recorded
for elective C-sections (6.1%), followed by the 4.5%
for C-sections during labour, while the lowest proportion is for spontaneous deliveries (0.4%). The
two hub hospitals showed the lowest proportion
of missing values (0.9%), while the spokes 3.6%.
The blood loss breakdown (by quantity), per type
of delivery and per year is provided in figure 1 (for
spontaneous deliveries) and in figure 2 (for Caesarean
sections). Mean blood loss was 289 mL (SD = 283 mL)
for spontaneous vaginal deliveries and 408 mL (SD =
267 mL) for Caesarean deliveries. There were no statistically significant differences in the blood loss class
breakdown between one year and another for both
delivery types. The proportion of blood loss greater
than 1000 mL remains below 3% in each year and for
each type of birth. This proportion respects the standard agreed between maternity units and APSS.
The time trend for the prevalence of PPH for spontaneous and Caesarean deliveries is described in
Figure 3. The average overall prevalence is approximately 10% and appears to be more or less
stable over the study period, decreasing slightly
for spontaneous deliveries and increasing slightly
for Caesarean deliveries.
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• medically assisted procreation: a MAP showed
a risk of PPH of 23.9%, compared to 12.4% of no
MAP;
• neonatal weight: an increasing probability of PPH
as the weight class of the infant increases, reaching the 26.8% for babies with a weight ≥ 4,000 g;
• pregestational BMI: increase in primary PPH
with an increase in BMI, with a PPH prevalence
of 16.2% in obese women;
• multiple birth: with a proportion more than
double in twin pregnancies;
• type of labour: 15.6% for induced labour vs
11.9% for spontaneous labour;
• maternal health concerns during pregnancy: as
the risk of pregnancy complications increases,
the proportion of PPH increases, from 12.1% for
no risk to 21.9% for high risk (three or more comorbidities);
• tears and/or episiotomy: an intact perineum
implied a 7.2% of risk in PPH, compared with a
20.7% for only episiotomy, an overall 30% in case
of episiotomy and vaginal tears, 10.0% in case of
only 1st degree tear, 16.7% in case of only 2nd degree tear and 30.2% in case of only 3rd degree tear.

Figure 1. Province of Trento. Blood loss for spontaneous deliveries. Percentage weight of blood loss classes, per single year. Period: 2011-2016.

Figure 2. Province of Trento. Blood loss for Caesarean deliveries. Percentage
weight of blood loss classes, per single year. Period: 2011-2016.

As regards the mother’s characteristics, an increase in
risk was observed with an increase in academic qualifications: 8.6% for mothers with a primary school diploma vs 13.6% for mothers with a university degree.
As far as Caesarean deliveries are concerned (Table
1 B), statistically significant differences were observed in the proportion of primary PPH when the
sample was stratified by the age of the mother (2.6%
for mothers aged 35 and over vs 1.8% for mothers
under 35), gestational age (4.9% for preterm births
vs 1.7% in full-term births), type of Caesarean delivery (2.4% for elective caesareans vs 1.3% for those
performed in labour), maternal health concerns
during pregnancy, medically assisted procreation,
multiple births and birth weight. An increased proportion of PPH was also observed amongst women
of African, Asian or South American origin.
The multivariate logistic regression analysis (Table
2) identified the following variables as significant
independent predictors of primary PPH in vaginal
delivery: parity, with a higher risk in nulliparous,
pregestational BMI, with a higher risk in obese,
medically assisted procreation, neonatal weight ≥
4,000 g, induced or expedited labour, episiotomy
and/or tearing, the maternal health concerns, multiple birth. More specifically, the probability of primary PPH adjusted for the other variables includ-

Figure 3. Province of Trento. Prevalence of primary postpartum haemorrhage, for spontaneous and Caesarean deliveries, per single year. Period:
2011-2016.

Table 1 A, B shows the data acquired by analysing
the characteristics of the mother, labour and delivery in association with the occurrence of primary
PPH, separately for spontaneous and caesarean deliveries. For spontaneous vaginal deliveries (Table 1
A), primary PPH was significantly associated with:
• parity: 14.8% amongst nulliparous mothers vs
10.7% amongst pluriparous mothers;
• gestational age: 12.8% amongst full-term deliveries vs 7.8% amongst pre-term deliveries;
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Table 1. (A) Distribution of frequencies (observed and percentages) of primary PPH in association with the characteristics of the mother, labour and delivery,
for spontaneous deliveries. Associations analysed using the Chi-squared test. (B) Distribution of frequencies (observed and percentages) of primary PPH in
association with the characteristics of the mother, labour and delivery for Caesarean deliveries. Associations analysed using the Chi-squared test.
(A)
Variable

Category

Spontaneous deliveries
Total

P-value

Type of maternity unit

Hub (≥ 1,000 births per year)

1,752 (12.3%)

14,201

0.081

Spoke (< 1,000 births per year)

862 (13.2%)

6,529

Parity

Nulliparous

1,427 (14.8%)

9,669

Pluriparous

1,187 (10.7%)

11,061

Age of the mother
Nationality of the mother

Mother’s qualification

Pregestational BMI of the mother

Medically assisted procreation
Gestational age
Multiple births
Type of labour
Presentation of the newborn
Neonatal weight

15-34 years

1,856 (12.7%)

14,631

≥ 35 years

758 (12.5%)

6,089

Italian

1,932 (12.6%)

15,331

African

141 (12.1%)

1,168

Asian

95 (13.7%)

695

Eastern European

389 (12.6%)

3,093

Western European

13 (10.0%)

130

South-American

43 (14.5%)

296

North-American

1 (14.3%)

7

Master’s degree or higher

669 (13.6%)

4,914

Short degree

223 (11.9%)

1,867

High school diploma

1,321 (12.5%)

10,595

Secondary school diploma

361 (12.5%)

2,880
464

Primary school diploma or lower

40 (8.6%)

Underweight

244 (11.3%)

2,152

Normal weight

1,790 (12.3%)

14,576

Overweight

419 (14.1%)

2,980

Obese

153 (16.2%)

942

Yes

93 (23.9%)

389

No

2,521 (12.4%)

20,341

< 37 weeks

61 (7.8%)

780

≥ 37 weeks

2,553 (12.8%)

19,950

Yes

18 (30.5%)

59

No

2,596 (12.6%)

20,671

Spontaneous

1,965 (11.9%)

16,569

Induced

649 (15.6%)

4,160

Vertex

2,608 (12.6%)

20,673

Other

6 (10.5%)

57

< 1,500 g

3 (5.9%)

51

1,500-2, 499 g

43 (6.3%)

683

2,500-3,999

2,238 (11.9%)

18,766

≥ 4,000 g

330 (26.8%)

1,230

Perineum – Episiotomy – Vaginal tears Intact perineum
Only episiotomy

Risk associated with the presence of
maternal health concerns

Yes primary EPP

442 (7.2%)

6,169

431 (20.7%)

2,080

Episiotomy and 1st degree tear

33 (28.2%)

117

Episiotomy and 2nd degree tear

78 (31.1%)

251

Episiotomy and 3rd degree tear

20 (32.3%)

62

Only 1st degree tear

609 (10.0%)

6,123

Only 2nd degree tear

950 (16.7%)

5,707

Only 3rd degree tear

42 (30.2%)

139

No risk

2,009 (12.1%)

16,620

Mild risk

488 (14.4%)

3,388

Moderate risk

94 (15.2%)

617

High risk

23 (21.9%)

105

193

< 0.0001
0.640
0.831

0.016

< 0.0001

< 0.0001
< 0.0001
< 0.0001
< 0.0001
0.635
< 0.0001

< 0.0001

< 0.0001
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(B)
Variable
Type of maternity unit
Parity
Age of the mother
Nationality of the mother

Mother’s qualification

Pregestational BMI of the
mother

Category

Caesarean deliveries
Yes primary EPP

Total

P-value

Hub (≥ 1,000 births per year)

114 (2.4%)

4,676

0.007

Spoke (<1,000 births per year)

29 (1.4%)

2,054

Nulliparous

63 (2.0%)

3,224

Pluriparous

80 (2.3%)

3,506

15-34 years

70 (1.8%)

3,929

≥ 35 years

73 (2.6%)

2,799

Italian

97 (1.9%)

5,041

African

18 (4.0%)

451

Asian

9 (4.1%)

222

Eastern European

12 (1.5%)

823

Western European

1 (2.3%)

44

South-American

6 (4.1%)

146

North-American

0 (0.0%)

1

Master’s degree or higher

35 (2.2%)

1,606

Short degree

12 (2.5%)

476

High school diploma

65 (1.9%)

3,438

Secondary school diploma

24 (2.3%)

1,041

Primary school diploma or lower

7 (4.2%)

167

Underweight

6 (1.2%)

518

Normal weight

87 (2.0%)

4,379

Overweight

35 (3.0%)

1,175

Obese

14 (2.3%)

607

Medically assisted procreation

Yes

25 (6.0%)

418

No

118 (1.9%)

6,312

Gestational age

< 37 weeks

48 (4.9%)

989

≥ 37 weeks

95 (1.7%)

5,741

During labour

22 (1.3%)

1,721

Elective

121 (2.4%)

5,009

Yes

36 (8.4%)

431

No

107 (1.7%)

6,299

Spontaneous

15 (1.2%)

1,255

Induced

14 (1.4%)

978

Vertex

116 (2.1%)

5,533

Other

27 (2.3%)

1,197

< 1,500 g

8 (4.0%)

202

1,500-2, 499 g

27 (3.6%)

758

Type of Caesarean delivery
Multiple births

Type of labour
Presentation of the newborn
Neonatal weight

Risk associated with the
presence of maternal health
concerns

2,500-3, 999

98 (1.8%)

5,405

≥ 4,000 g

10 (2.7%)

365

No risk

71 (1.6%)

4,440

Mild risk

53 (3.3%)

1,607

Moderate risk

15 (3.0%)

501

High risk

4 (2.2%)

182

0.352
0.021
0.009

0.300

0.074

< 0.0001
< 0.0001
0.0048
< 0.0001

0.625
0.729
0.003

< 0.001

and 22.1% higher when labour was induced. The
presence of both episiotomy and tearing (vs intact
perineum) showed that the risk of PPH was almost
5 times greater for 1st degree tears, 5.2 times greater
for 2nd degree tears and 4.7 times higher for 3rd de-

ed in the model was 18.5% higher for nulliparous
women, 18.1% and 32.4% higher for mothers who
were overweight and obese before the pregnancy,
respectively, 93.1% higher in case of MAP, 3.5 times
higher when the newborn has a weight ≥ 4,000 g
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Table 2. Results of the multiple logistic regression analysis for spontaneous deliveries only evaluating the probability (OR) of primary PPH in relation to the
characteristics of the mother, labour and delivery.
Variable
Type of maternity unit
Parity
Age of the mother
Mother’s qualification

Nationality of the mother

Pregestational BMI of the mother

Medically assisted procreation
Gestational age
Type of labour
Presentation of the newborn
Neonatal weight

Perineum – Episiotomy – Vaginal tears

Category

OR*

Higher

P-value

Spoke (< 1,000 births per year)

1.000

-

-

0.268

Hub (≥ 1,000 births per year)

0.946

0.857

1.044

Pluriparous

1.000

-

-

Nulliparous

1.185

1.077

1.304

15-34 years

1.000

-

-

≥ 35 years

1.007

0.911

1.112

Primary school diploma or lower

1.000

-

-

Secondary school diploma

1.360

0.958

1.931

High school diploma

1.287

0.885

1.872

Degree or higher

1.430

1.001

2.046

Italian

1.000

-

-

African

0.995

0.816

1.214

Asian

1.128

0.891

1.429

Eastern European

1.044

0.922

1.183

Western European

0.708

0.393

1.277

South-American

1.270

0.907

1.779

Underweight

1.000

-

-

Normal weight

1.041

0.900

1.205

Overweight

1.181

1.002

1.408

Obese

1.324

1.051

1.669

No

1.000

-

-

Yes

1.931

1.500

2.485

≥ 37 weeks

1.000

-

-

< 37 weeks

0.837

0.621

1.127

Spontaneous

1.000

-

-

Induced

1.221

1.103

1.352

Other

1.000

-

-

Vertex

1.245

0.514

3.016

< 1,500 g

1.000

-

-

1,500-2,499 g

0.628

0.176

2.233

2,500-3,999 g

1.278

0.365

4.478

≥ 4,000 g

3.458

1.018

12.224

Intact perineum

1.000

-

-

Only episiotomy

2.903

2.486

3.389

Episiotomy and 1st degree tear

4.885

3.197

7.466

Episiotomy and 2nd degree tear

5.186

3.867

6.955

Episiotomy and 3 degree tear

4.723

2.700

8.262

Only 1st degree tear

1.363

1.196

1.552

Only 2nd degree tear

2.337

2.065

2.645

Only 3rd degree tear

4.981

3.385

7.330

No risk

1.000

-

-

rd

Risk associated with the presence of maternal health concerns

Multiple births

Wald 95% C.I.
Lower

Mild risk

1.211

1.079

1.359

Moderate risk

1.213

0.957

1.537

High risk

1.798

1.091

2.961

No

1.000

-

-

Yes

3.949

2.077

7.509

0.0005
0.894
0.162

0.606

0.019

< 0.0001
0.242
0.0001
0.628
< 0.0001

< 0.0001

0.001

< 0.0001

*OR also adjusted by the year of birth.

gree tears. First-degree tearing alone was associated with a 1.4 times higher risk of primary PPH; 2nd
degree tearing alone with a 2.3 times greater risk

and more severe (3rd degree) tears with a 5 times
greater risk. Lastly, episiotomy alone was associated with a 2.9 times greater risk of primary PPH than
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Table 3. Results of the multiple logistic regression analysis for Caesarean deliveries only evaluating the probability (OR) of primary PPH in relation to the
characteristics of the mother, labour and delivery.
Variable

Category

OR*

Wald 95% C.I.
Lower

Higher

P-value

-

-

0.880

Type of maternity unit

Spoke (< 1,000 births per year)
Hub (≥ 1,000 births per year)

1.037

0.645

1.669

Parity

Pluriparous

1.000

-

-

Nulliparous

1.007

0.694

1.462

15-34 years

1.000

-

-

≥ 35 years

1.378

0.960

1.978

Degree or higher

1.000

-

-

High school diploma

0.910

0.590

1.401

Secondary school diploma

1.015

0.573

1.796

Primary school diploma or lower

1.315

0.529

3.264

Italian

1.000

-

-

African

1.879

1.054

3.351

Asian

2.220

1.051

4.689

Eastern European

0.797

0.426

1.489

Western European

1.337

0.178

10.055

South-American

2.356

0.993

5.588

Underweight

1.000

-

-

Normal weight

1.782

0.766

4.145

Overweight

2.307

0.942

5.651

Obese

1.936

0.715

5.243

Medically assisted procreation

No

1.000

-

-

Yes

1.471

0.828

2.615

Gestational age

≥ 37 weeks

1.000

-

-

< 37 weeks

2.486

1.468

4.208

During labour

1.000

-

-

Elective

1.529

0.938

2.492

Other

1.000

-

-

Vertex

1.024

0.657

1.596

< 1,500 g

1.000

-

-

1,500-2,499 g

1.067

0.461

2.467

2,500-3,999 g

1.836

0.758

4.446

Age of the mother
Mother’s qualification

Nationality of the mother

Pregestational BMI of the mother

Type of Caesarean delivery
Presentation of the newborn
Neonatal weight

Risk associated with the presence of maternal health
concerns

Multiple births

1.000

≥ 4,000 g

3.484

1.157

10.492

No risk

1.000

-

-

Mild risk

1.639

1.102

2.437

Moderate risk

1.275

0.691

2.352

High risk

0.805

0.277

2.336

No

1.000

-

-

Yes

2.969

1.797

4.905

0.970
0.082
0.853

0.046

0.298

0.188
0.0007
0.089
0.918
0.058

0.078

< 0.0001

*OR also adjusted by the year of birth.

The multivariate logistic regression analysis (Table
3) identified the following variables as significant
independent predictors of primary PPH in caesarean delivery: a gestational age of less than 37 weeks,
the presence of maternal health concerns, a neonatal weight ≥ 4,000 g, multiple births and a foreign
origin, especially for women from African and
Asian countries. In the univariate analysis a statistically significant difference emerged in relation to
the characteristics of the maternity units, with an

an intact perineal status. The presence of maternal
health concerns showed an increase in the risk of
primary PPH ranging from 21.1% in the presence
of a single health concern to 79.8% in the presence
of 3 or more comorbidities. Multiple births were associated with a 4 times greater risk of primary PPH
than singleton births. Finally, there seems to be an
upward trend in risk of primary PPH through educational attainment, but this is not statistically significant in the multivariate analysis.
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a vacuum was used for delivery in 314 cases (12.0%
of cases); and whole blood or blood products were
transfused in 93 cases (3.6% of the sample).
There were 3 ICU admissions (0.1%). Hospitalisation lasted an average of 3.3 days (SD = 1.1), compared to a duration of hospitalisation for spontaneous delivery without PPH of 3.0 days (SD = 1.1).
The overall hysterectomy rate was 0.18/1000 births,
of which 0.10 per 1000 spontaneous deliveries and
0.47 per 1000 Caesarean sections. No fatalities were
recorded for the sample observed and 97.7% of the
women were discharged to their home.

excess of primary PPH in the hubs compared to the
spokes, but it was not confirmed in the multivariate analysis, adjusting for the other covariates.
The record linkage between the CedAP database
and the birth discharge record database needed to
analyse the outcomes resulted in a 94% match.
Outcomes of mothers with PPH after a caesarean
delivery
Amongst the hospitalisations of mothers with PPH
following a Caesarean delivery there were 3 cases
of abdominal hysterectomy (2 pluriparous women
and one nulliparous woman who had twins; one
case recorded in 2011, one in 2013 and one in 2016).
In two cases, abdominal hysterectomy had to be
performed due to uterine atony with massive haemorrhage that could not be controlled by medical
therapy and a uterine tamponade procedure; in the
third case, it has due to a massive haemorrhage after
premature rupture of membranes (PROM) with loss
of consciousness during labour. Uterine/vaginal
tear repair surgery was performed in 8 cases (equal
to 5.6% of the sample of women with PPH following
Caesarean delivery); repair surgery was performed
for tearing of the perineum/other pelvic organs in 1
case (0.7% of the sample); and whole blood or blood
product transfusions were performed in 18 cases
(12.6% of the sample). There were 3 ICU admissions
(2.1% of the sample); the average duration of hospitalisation was 4.9 days (SD = 2.3), which was significantly longer than the duration of hospitalisation
for Caesarean deliveries without PPH of 3.9 days
(SD = 1.4); no fatalities were recorded and 96.8% of
the women were discharged to their home.

DISCUSSION
A certain degree of blood loss is a normal consequence of a vaginal or Caesarean delivery and this
bleeding is usually reduced by a contraction of the
myometrium and the activation of haemostatic factors in the decidua. Defects in these mechanisms,
associated with systemic or local predisposing
conditions or with reproductive tract tears induced
by the delivery and/or birth procedures, can lead
to heavy bleeding that can be difficult to control
with conservative intervention alone [20-22]. Prevention, early identification of the risk factors,
early and timely diagnosis and appropriate treatment are the most efficacious ways to minimise the
clinical implications of postpartum haemorrhage,
especially primary postpartum haemorrhage
(PPH) occurring within 24 hours after delivery.
The implementation of validated guidelines on
the prevention and management of this problem
safeguards the medical team and provides a guarantee for patients [14, 23]. The prediction and assessment of blood loss remain key for a prompt, effective management. The impact of the operational
procedures relating to the management of PPH in
the maternity units of the province of Trento can
be assessed through the use of current information
flows. The same medical and obstetric staff of the
maternity units believed that the CedAP in use in
the province of Trento could be the basic tool for
recording the occurrence of PPH. The registration
and quantification of PPH was also necessary for
monitoring the specific activity indicators set by
the APSS Directorate General for the maternity
units: proportion of PPH/1000 birth, proportion of
PPH > 1000 mL/1000 birth. The completeness of
registration of the PPH in the maternity units of
the province of Trento appears very good consid-

Outcomes of mothers with PPH after a vaginal
delivery
Amongst the hospitalisations of mothers with PPH
following a vaginal delivery there were 2 cases of
abdominal hysterectomy (both pluriparous women
who gave birth in 2014). Hysterectomy had to be
performed due to placenta accreta after manual placenta removal followed by massive haemorrhage
that did not respond to medical treatment. Uterine,
vaginal or vulval tear repair surgery was performed
in 1,137 cases (equal to 43.5% of the sample of women with PPH after spontaneous vaginal delivery);
repair surgery was performed for tearing of the
perineum/other pelvic organs in 540 cases (20.7%
of the sample); an episiotomy was performed and
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available evidence indicates a relationship more
with a low than a high educational qualification
[24, 25]. The only potentially controllable pre-natal
factor is maternal BMI which can directly or indirectly affect the risk of PPH [26].
The risk factors for PPH associated with Caesarean deliveries are also consistent with the findings reported in the literature [5-8, 24, 25] and are
mainly associated with maternal or antenatal conditions, such as a gestational age of less than 37
weeks, the number of births and the presence of
maternal health concerns. Of these, preeclampsia/
eclampsia (mild or severe) accounts for 4.9% of the
sample, and insulin-dependent pregestational diabetes 2.8% of cases, in addition to 7.7% of women
with gestational diabetes. Regarding maternal comorbidities, the risk trend appears to be positive
for the mild and moderate risk categories, which
show an OR of 1.63 and 1.27, respectively, compared to the high risk category, which shows a not
statistically significant OR of 0.8. This apparent
discrepancy could be explained by two possible
factors: an extremely low number of women classified as high risk category who have undergone
caesarean section and by possible completeness
problems in registering the mothers’ comorbidities. The nationality factor takes on an independent weight in the forms of PPH associated with
Caesarean delivery and is significant amongst
mothers from African and Asian countries, as reported by previous studies [5-8].
The recognition of the presence of specific antenatal risk factors, i.e. those related to the characteristics of the woman or the pregnancy, could
be of use in the preventative choice of the most
suitable or best-equipped maternity facility, within the context of a network cooperation [23, 25].
The management of postpartum haemorrhage
requires a multidisciplinary approach to restore
the haemodynamic conditions of the woman and,
at the same time, identify and treat the causes of
the bleeding [27, 28]. The availability of a specific
guideline to which all the operators involved can
refer also helps to contain the frequency of possible serious events.
In our study, as regards the severe maternal outcomes, there was a total of 6 ICU admissions and
5 postpartum hysterectomies, of which 3 cases followed Caesarean deliveries (2 cases of uterine atony and 1 case of massive haemorrhage after PROM
and loss of consciousness during labour) and 2 cases followed vaginal delivery (2 cases of placenta

ering that the missing values are
 equal to 1.7% of
the cases with higher values in case of caesarean
section and in deliveries at the spokes centres. The
blood loss classes show a proportional weight that
does not substantially vary from one year to the
next and in relation to the type of birth. The class
of blood loss above 1000 mL remains in each year
considered below 3% of the total, which represents
the quality standard that the same maternity units
have set themselves. This standard does not appear to be influenced by the concentration of provincial birth points during the period under study.
Our study reports an average prevalence of PPH in
all deliveries equal to 10%, 12.6% in vaginal deliveries and 2.3% in caesarean deliveries.
On the whole, the temporal trend of PPH in province of Trento appears to be quite stable and consistent with that reported in the literature [4-8].
The risk factors involved, which cannot always be
identified, can be classified as maternal/antenatal
factors or birth-related factors [24]. The risk factors
analysed in this study are those that can be identified using the information provided in the CedAP
used in the province of Trento. Specific risk factors,
related to the placenta, such as placental abnormalities or placental abruption or to labour, such
as lack of progression to stage II of labour or to a
previous pregnancy with PPH are not recorded in
the CedAP. This can be a limitation of the study. In
any case, this kind of information is in the specific
availability of each individual maternity units.
The risk factors for PPH associated with spontaneous delivery and identified by multiple analysis are consistent with those previously reported
in the literature [5-8, 24, 25]. The maternal factors
have a preponderant weight; this is the case for
nulliparity, high BMI, medically assisted procreation, multiple deliveries and number of maternal
comorbidities. Of these, it should be noted that
0.7% of the sample had preeclampsia/eclampsia,
0.2% pregestational diabetes, and a further 4.7%
gestational diabetes. The birth-related factors also
retain their importance and among these a significant weight must be attributed to fetal macrosomia, episiotomy and perineal tears. The level of
education would appear to have an independent
weight in the case of PPH associated with spontaneous deliveries, where the risk increases with the
level of education. This association, rarely reported in previous studies, could be completely random, and perhaps also linked to a possible data
recording error in the CedAP, considering that the
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COMPLIANCE WITH ETHICAL STANDARDS

accreta following manual placenta removal). The
incidence of emergency postpartum hysterectomy
in our study was 0.18‰ amongst vaginal deliveries and 0.5‰ amongst Caesarean deliveries, putting it in the lowest part of the range reported in
the literature of 0.5 to 1.0/1000 births [29-33]. No
fatalities were observed. This fact demonstrates
that the system is, on the whole, well able to manage postpartum haemorrhagic events. The implementation and review of specific guidelines for
medical professionals may have made a significant
contribution to this result and, indeed the province
of Trento’s obstetric care network is subject to regular audits. In particular, the specific objectives
of a “clinical audit on the adequacy of obstetric
practices” assigned by the Provincial Agency for
Health Services to all maternity units and conducted in 2012-2013, included the monitoring of PPH
incidence, through the audit of clinical cases. This
specific PPH monitoring activity has been permanently included in the budget for all maternity facilities in the province of Trento since 2017. This
was also consistent with the guidelines provided
by AGENAS in 2017, which specifically suggest
conducting clinical audits, within the various organisational settings and the system as a whole, as
an efficacious practice for improving the management of PPH [23].

Authors contribution
S.P., R.P.: Conceptualization, draft of the initial
manuscript. R.P.: check and correction of the data
of the CedAP informative flow. R.P: Data analysis.
S.P., R.P., F.T.: Results interpretation and revision
of the manuscript. All authors approved the final
manuscript as submitted and agreed to be accountable for all aspects of the work.
Funding
None.
Study registration
N/A.
Disclosure of interests
All authors declare they have no conflicts of interest and they have no financial or personal relationships with other people or organizations that could
inappropriately influence (bias) their work.
Ethical approval
The Ethical approval was not required as this observational study involved fully anonymized data.
The data come from the CedAP informative flow
and are routinely collected according to the Italian
laws in force. This study is in line with the STROBE
and RECORD Statements.

CONCLUSIONS
Postpartum haemorrhage (PPH) is the leading
cause of maternal mortality and severe morbidity
Not only obstetric but also maternal or antenatal
factors are recognized as risk factors for this condition. This can help the assistance network to plan
the best birth path. It is therefore appropriate that
the phenomenon be monitored as well as the response provided by the health services [34, 35].
In our experience it seems feasible a PPH monitoring system that uses current information flows
starting primarily from CedAP, albeit with the information limits connected to this tool. This helps
the Health Agency and the health workers to keep
the phenomenon under control and monitor the
quality of their clinical practice.
It would be desirable for this monitoring activity to
be made possible at the level of all Italian regions,
by providing for a collection of data relating to the
PPH, on the occasion of the next revision of the national CedAP model.
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for the study in terms of altering the relative results; this having regard, in particular, to the inclusion criteria provided for by the study, the methods
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the moment in which the data relating to the interested parties were originally collected (as allowed
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ABSTRACT
Nutrition and lifestyle during pregnancy and preconceptional period represent a
major public health challenge, influencing the development of the embryo, fetus,
and placenta, with considerable potential to influence not only maternal health
but also that of future generations.
However, the risk of inadequate maternal nutrition is high both in underdeveloped and in industrialized countries, where inflammation due to maternal obesity, stress and pollution seems to play a major role in mediating maternal, perinatal and long-term adverse outcomes.
These dietary inadequacies are due to complex socio-cultural and economic interacting factors and it is to date mandatory to incorporate in clinician’s appointment brief nutrition discussions supported by easy questionnaires and to propose simple and personalized multidisciplinary interventions.
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INTRODUCTION

Moreover, the risk of not reaching the adequate
nutrient supply is increased for selected groups
of women of childbearing age: those following exclusion diets, underweight or overweight/obese,
smokers and adolescents [7]. Understanding the
relationship between maternal nutrition, pregnancy, inflammation and birth outcomes may provide
a basis for developing nutritional interventions that
will improve birth outcomes and long-life health of
the newborn, improving the quality of life and reducing mortality, morbidity, and health-care costs.

Nutrition and lifestyle during pregnancy and preconceptional period represent a major public health challenge, influencing the development of the embryo,
fetus, and placenta [1, 2], and affecting not only women’s health, but also that of future generations [3, 4].
However, the risk of an inadequate nutrition before and during pregnancy is high both in underdeveloped and in industrialized countries [4-6].
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RECOGNIZED ROLE OF MATERNAL
NUTRITION ON SHORT- AND LONG-TERM
OUTCOMES

while micronutrients requirements increase more
than the dietary energy requirements [24].
Inadequate maternal macro and/or micronutrient
status has significant potential to adversely affect
many developmental processes with both immediate and longer-term consequences on both mother
and fetus [25-27].
Negative effects in term of weight and length of
the newborn at birth could be associated to insufficient protein [28], folate [29], iron [30] and vitamin
D intake, while excessive weight of the newborn,
insulin-resistance, glucose intolerance and inadequate weight control are associated to an excessive
amount of high glycemic index carbohydrates [31].
The risk of stillbirth and fetal growth restriction could
be associated with inadequate protein [32] or vitamin
D [33] or folate intake, while the risk of preterm birth
could be associated with inadequate protein intake,
with low n-3 PUFAs [34] or iron [30] intake.
Fetal brain and retinal development are influenced
by n-3 PUFAs: DHA is the major of the n-3 polyunsaturated fatty acid contained in the human brain
and retinal rods and, thus, is essential for brain and
retinal development of the fetus during pregnancy
and it plays a major role in the psychomotor neurodevelopment also in the first months of life [35].
Iodine intake is critical for maternal and fetal thyroid function and fetal neurological development,
leading, in case maternal untreated hypothyroidism, to “iodine deficiency disorders” (abortion, congenital anomalies, deafness, neurological cretinism,
neurocognitive delay, mental retardation, as well as
attention deficit hyperactivity disorders) [36].
It has been recently demonstrated that periconceptional folate intake and status significantly correlate with embryo growth [29], birth weight and
adverse pregnancy outcomes; folate inadequate
intake can cause megaloblastic anemia, leucopenia
and thrombocytopenia, hyperhomocysteinemia,
and can increase the risk in the offspring of neural
tube defects [37], congenital heart disease [38], placental vascular disorders [39].
As for the risk of developing hypertensive disorders of pregnancy, it is demonstrated to be influenced by low calcium [40] or Vitamin D [41] intake.
With regards to long term outcomes, nutrients are
involved in enzymes, signal transduction, transcription pathways, oxidative stress and epigenetic modifications, since the periconceptional period [26].
Some of these effects occur via epigenetic mechanisms [42] such as DNA methylation or histone
acetylation, heritable stable changes in gene expres-

A woman’s nutritional health and lifestyle, before
and during pregnancy, can influence clinically important pregnancy and offspring outcomes, since
diet is recognized as one of the major environmental factors influencing the development of embryo,
fetus, placenta, and maternal tissues [1, 2, 8].
Poor maternal nutritional status and lifestyle, along
with maternal body composition, metabolism and
placental nutrient supply, are the main factors that can
negatively or positively influence fetal development
and have been strictly related to adverse pregnancy
outcome and expression of fetal genetic potential [4].
An adequate Body Mass Index (BMI), is crucial
even in the periconceptional period [9]: a preconceptional BMI < 18.5 kg/m2 increases the risk of
intrauterine growth restriction (IUGR), preterm
birth and iron deficiency anemia [10], while a
pre-conceptional BMI > 25 kg/m2, and especially
preconceptional obesity, increases the risk of infertility, hypertensive disorders of pregnancy [11],
gestational diabetes mellitus (GDM) [12], structural anomalies, large for gestational age infants or
IUGR [13], preterm birth [14], fetal and neonatal
death[15], caesarean delivery [16], poor lactation
practices [17]. Furthermore, and equally importantly, excessive maternal BMI perpetuates the
obesity epidemic, since children of obese women
are more likely to be obese themselves and to suffer from chronic cardiovascular diseases [18].
Moreover, during pregnancy it is mandatory to
obtain an adequate gestation weight gain (GWG)
[19]: a lower GWG is associated with decreased
birthweight and failure to initiate breastfeeding
[20], while an excessive GWG is associated with
increased birthweight, caesarean delivery rate and
postpartum weight retention. In addition, excessive GWG is associated with subsequent obesity
and long-term comorbidity associated [20], with
the odds of overweight in offspring at age of 7
years old increased by 3% for every 1 kg of gestational weight gain [21].
Women should also be advised that their energy
intake needs in the beginning of pregnancy do not
significantly increase from pre-pregnancy levels [22,
3]; they should focus on eating well for pregnancy,
and not eating more [23], with an ideal balance of
macronutrients that is distributed between proteins
(10-35%), carbohydrates (45-60%) and fats (20-35%),
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sion not mediated by alterations of the DNA sequence, but susceptible to environmental influences,
that can modify the growth and metabolic trajectory
and that can be passed across generations [43].
Such environmental influences include both under- and over-nutrition, maternal hyperglycemia,
dietary deficiency or imbalance of nutrients (such
as folate, vitamin B12, vitamin B6, and choline
which are involved in the methylation cycle), inflammation and lifestyle creating a cycle of passing
“health capital” from one generation to the next [3].
Macro- and micronutrients affect the availability
of methyl donors, substrates and transcription factors which are direct regulators of DNA stability
and gene expression [44]. By this mechanism, nutrients are able to influence the complex biological
pathways involved in gametogenesis, embryogenesis, as well as in placental and fetal growth, also
impacting future health status, not only in terms
of perinatal survival status, but by permanently modulating gene expression [10] and altering
developmentally plastic systems, with implications in term of predisposing or not the fetus to
non-communicable diseases (NCDs) in later life by
influencing physiological thresholds of energy balance regulation [45]. This is of pivotal importance
considering that NCDs, including obesity, metabolic syndrome, cardiovascular disease and type 2
diabetes mellitus, represent the leading causes of
illness and mortality in the world (Figure 1).
Of note, the influence of the male partner’s health
should also not be neglected. Testis is formed when
the male is a fetus, and the germ cells from which
sperm ultimately differentiate are sequestered in
fetal life, so it is possible that the father’s sperm
can be affected by environmental factors from his
conception through to the production of mature
sperm [46]; as for female germ cells, obesity, poorly
controlled diabetes, and micronutrient deficiencies
in males can affect sperm quality and fertility, thus
affecting future offspring health [47].

MATERNAL LIFESTYLE DURING
PRECONCEPTION AND GESTATION

Genetic predisposition

Potential epigenetic
mechanism:
• DNA methylation
• Histone modification
• miRNAs
Pregnancy obesity
and insulin resistance

Childhood obesity
Early-onset diabetes
Cardiovascular risk

Figure 1.

Postnatal
environmental factors

In-born susceptibility to
cardiometabolic disease

Maternal lifestyle during preconception and gestation.

Figure adapted from Moholdt T, Hawley JA. Maternal Lifestyle Interventions: Targeting Preconception Health. Trends Endocrinol Metab. 2020;31(8):561-9. Picture courtesy Anneliese Olsson.

inadequate diet, in the preconception period and
throughout pregnancy, is high both in underdeveloped [48] and in industrialized countries [49].
Good nutrition is defined as a well- balanced diet that
provides all essential nutrients in optimal amounts
and proportions, whereas malnutrition is the state
produced by an inadequate intake of a good quality diet, and this can refer to an inadequate intake of
macronutrients such as calories and protein (i.e. undernutrition), to an inadequate intake or increased
losses of specific or multiple vitamins and minerals
(i.e. micronutrient malnutrition) because of an unbalanced diet or to an intake of too many macronutrients (i.e. overnutrition), or to an excessive amounts of
inappropriate substances (as alcoholism) [26].
It is important to note that under- and over-nutrition
can occur at the same time in sections of a population,
and over time in the same person as circumstances
change [50]. There are many well-known factors contributing to such change, including socioeconomic
progress, urbanization, and adoption of a “Western
lifestyle” [51] leading to a “nutrition transition” that
creates a double burden indicated by high prevalence
of childhood undernutrition as well as adiposity-related chronic diseases [52, 53], that is a key concern in
many low- and middle-income countries, including
India, that are currently undergoing nutrition and
epidemiological transition [54] (Figure 2).

CURRENT MATERNAL NUTRITION IS
INADEQUATE BOTH IN UNDERDEVELOPED
AND IN INDUSTRIALIZED COUNTRIES
The association between maternal nutrition and
short- and long-term outcomes is quite complex
and influenced by different biologic, socioeconomic, and demographic factors, which vary widely
in different populations, but the overall risk of an
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Maternal nutrition and fetal programming.

Figure adapted from Yajnik CS. Nutrient-mediated teratogenesis and fuel-mediated teratogenesis: Two pathways of intrauterine programming of diabetes. lnt J Gynecol Obstet.
2009;104(Suppl):S27-31.

to undernutrition in utero is connected to congenital anomalies, stunting in childhood, shorter adult
height [59]. Studies have also shown an association
between low birth weight resulting from undernutrition and increased risk of long-term impaired
cognition, delayed motor development, obesity and
NCDs in later life, as reported in individuals exposed to the Dutch famine of 1944-45 [60, 61].
Despite the availability of economic and nutritional resources, most women fail to meet the right energy, macronutrient and micronutrients needs also
in industrialized countries [6, 62], where dietary
patterns, typified by fast foods, snacking, breakfast
skipping, soft drinks and energy-dense convenience
foods rich in sugars and oils are nutritionally unbalanced and fail to meet recommended daily allowance for micronutrient [5]. More specifically, several
studies have shown that iron, iodine, folic acid and
vitamins D and B12 intake are consistently below
national nutrient recommendations in most developed geographic regions [27, 63]. The switch to a
high-fat and low-quality diet in developed countries, as previously commented, also causes maternal overnutrition and obesity producing a range of

In underdeveloped countries undernutrition still
causes the death of almost 1.5 million women [55]
and children every year, and is usually associated
with inadequate nutrient intake that occurs because of food shortage [56], increased nutritional requirements or losses, for example because of rapid
growth or menstrual bleeding, parasitic or other infections (malaria, helminths, HIV), or inflammation
[3]. Women living in under-resourced environments
in low-and middle-income countries are likely to be
deficient in a number of macro- and especially micro-nutrients, including iron, iodine, selenium, vitamin D, calcium, zinc and folate, which can lead to
anemia [57] (the iron deficiency is the leading single-nutrient deficit, affecting over two billion people worldwide) stunting, to underweight and wasting, to reduced resistance to infections, to weaken
their reproductive performance and to a greater
risks of complications during pregnancy like low
birthweight, preterm delivery and preeclampsia
[58]. There is increasing evidence on the effects of
maternal undernutrition on neonatal outcomes and
long-term effects on intellectual, physical, and social development of the offspring, and the exposure
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tory cytokines, including tumor necrosis factor
(TNF)-alpha, interleukin (IL)-6, monocyte chemotactic protein (MCP)- 1, inducible nitric oxide
synthase, transforming growth factor (TGF)-beta,
and pro-coagulant proteins such as plasminogen
activator inhibitor type 1, tissue factor and factor
VII [77]. Recent studies also reported increased
mitochondrial DNA and hepcidin levels in obese
pregnant mothers, significantly correlating with
pre-gestational BMI [78, 79], thicker and less efficient placentas in overweight [80] and obese [81]
women (suggesting that an unbalanced pregestational nutritional status can decrease the placental efficiency in maternal-fetal exchanges). Moreover metabolomic analyses showed differences
in placental metabolites involved in antioxidant
defenses, nucleotide production, as well as lipid
synthesis, LC-PUFA biomagnification and energy
production, supporting a shift towards higher placental metabolism [82].
Inflammatory activity and immune and neuroendocrinal dysregulation are also associated with a
“toxic” stress exposure, as occurs with prolonged
exposure to adverse life circumstances, such as discrimination, economic hardship and different kind
of violence or intense physical stress. Higher prenatal stress is associated with increased circulating
levels of cortisol and pro-inflammatory markers
(IL6, TNFα and IL1β), and lower anti-inflammatory marker (IL10), greater pregnancy virus reactivation [83] and reduced cellular immune competence.
Several studies have demonstrated that maternal stress is associated with low birthweight [84],
preterm birth [83], gestational diabetes, preeclampsia and postpartum mental health disorders [85].
It is conceivable that stressors experienced prior
to conception could also affect immune cell gene
expression during pregnancy, with a few studies highlighting the link between preconception
stressful life events and poor obstetric outcomes,
including low birthweight and preterm birth [86],
but to date, the role of stress exposure before pregnancy in humans is controversial [87].
Finally, one of the major environmental health
threat to pregnant women and their offspring is
ambient pollution. Exposure to air pollution, especially to ultra-fine particles (< 1 μm), has been
shown to induce oxidative stress and inflammation and recent studies have shown that different
size inhaled particulate matter (PM) can enter the
circulation and reach the human placenta and
damage trophoblast with activation of endoplas-

health risks for the woman, including hypertensive
disorders of pregnancy, gestational diabetes mellitus
(GDM), and obstructed delivery and risks for the fetus including macrosomia, high blood glucose/glucose intolerance, high blood insulin and neonatal
hypoglycemia, congenital anomalies, preterm birth,
stillbirth/ infant death, and development of childhood excessive weight and later NCDs in offspring,
contributing to the obesity pandemic [64].
INCREASED INFLAMMATION DUE TO
OBESITY, STRESSFUL LIFE, POLLUTION
Pregnancy is considered a natural inflammatory state.
In early pregnancy, coordinated release of interleukin
(especially IL-10 and IL-11) regulates trophoblast differentiation and invasion, being therefore crucial in
the establishment of pregnancy [65]. Meanwhile, the
immune system plays a key regulatory role across
pregnancy and is characterized by unique, pregnancy-specific adaptations that protect the developing
fetus from the maternal immune system and support the tissue remodeling necessary to pregnancy.
Moreover, pregnancy is a state of profound metabolic changes characterized by increased fat mass,
insulin resistance, and mild hyperlipidemia, where
phospholipids, total, LDL and HDL cholesterol, and
triglycerides significantly increase [66].
Potentially, these metabolic changes become pathologically exacerbated by pregestational obesity, a
medical condition characterized by insulin resistance,
hyperglycemia, hyperlipidemia and a low-grade
chronic inflammation and oxidative stress [4, 67]. Recent studies suggest that this heightened inflammatory response, both locally (adipose tissue, placenta, and
vascular endothelium) [68] and systemically (circulating plasma concentrations), may also be involved in
mediating maternal, perinatal and long-term adverse
outcomes, including gestational hypertension, diabetes, preeclampsia [69], fetal demise [70], preterm delivery [71], congenital anomalies, both impaired fetal
growth and macrosomia [72], caesarean section and
instrumental delivery [73], and might be responsible
for metabolic imprinting in the offspring [74], predisposing offspring to possibly cognitive defects [75] and
to NCDs as obesity and cardiovascular diseases [76].
In obesity, expansion of adipose tissue mass is associated with increasing inflammation and insulin
resistance [67]: adipose tissue can recruit macrophages and promote inflammation, undergo necrosis, and express high levels of pro-inflamma206
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are complex and remain, to date, object of debate
and partially unexplained.
Women may not receive nutrition advice during pregnancy [99] or, when received, nutrition advices are often self-sourced, too general, inadequate, impersonalized or limited to addressing specific pregnancy issues
(such as anemia and food safety) [100]. This may have
a negative effect on behavior change, as demonstrated
by previous studies showing that women may be less
likely to follow generic advice [96], which moreover
overlap with mistaken or false beliefs and conflicting
messages, when searching for further advices from
other sources then physicians [101].
Patients’ craving and nausea, eating disorders, lack of
resources, lack of healthcare professionals training and
lack of time are other significant barriers to address
nutrition changes in clinical practice [102] (Figure 3).
All these difficulties coexist in a global situation
where even countries in which healthy diets originated, as the Southern Europe concerning the Mediterranean diet (rich of vegetables, fruits, cereals
and fish and olive oil as the main fat sources and a
moderate amount of red wine, and offering protection against cardiovascular diseases, some types of
cancer and neurodegenerative diseases) [103] are
rapidly withdrawing from their traditional eating
pattern orienting their food choices towards products typical of the Western diet (which is rich in
refined grains, saturated fats, sugars, red and pro-

mic reticulum stress, growth inhibition, oxidative
stress and inflammation [88]. These still largely
unknown effects on human placental function are
related to a higher risk of preeclampsia, low birth
weight and pre-term births [89]. Pollution acts on
the woman health not only directly by particulate
matter but also indirectly by polluter food due to
the endocrine disruptors, exogenous substances
able to mimic or to interfere with the endocrine
system [90], found in high concentration in several everyday products including plastic bottles and
food containers [91] that could be easily absorbed
by dietary intake and that could negatively impact
fetal and placental health by interfering with the
embryonic developing epigenome [92] and potentially contributing to the onset of severe gestational conditions as preeclampsia [93], fetal growth restriction [94] and gestational diabetes [95].
HOW TO ADDRESS THE PROBLEM
Despite the recognized role of nutrition in improving maternal and child health and reducing
the global burden of non-communicable diseases,
several studies have shown inadequacies within
women’s dietary intakes in pregnancy worldwide
[96-98]. The causes of this lack of adherence to recommended healthy dietary intakes for pregnancy

Availability

Expensiveness

Healthcare professionals as a preferred and trust source
Too general

FOOD

INFORMATIONS

Often self-sourced
Unpersonalized

EATING DISORDERS

TIME

Patient’s

Figure 3.

Inconsistences across sources

CRAVING AND NAUSEA

Physician’s

Barriers influencing nutritional changes in clinical practice.

Figure adapted from Killeen SL, Callaghan SL, Jacob CM, Hanson MA, McAuliffe FM. "It only takes two minutes to ask"-a qualitative study with women on using the FIGO Nutrition Checklist in pregnancy. Int J Gynaecol Obstet. 2020;151 Suppl 1(Suppl 1):45-50.
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A simple, free, clinical practice tool specifically designed for obstetricians and gynecologists, as the
FIGO (Federation of Gynecology and Obstetrics)
Nutrition Checklist, is a potential solution to start
conversations related to general healthy nutrition
and weight in antenatal care: this checklist is in fact
designed to facilitate quick and relevant nutrition
discussions between women and their healthcare
professional in a personalized and consistent manner [96], paving the way for further dietary and
medical interventions (Table 1).
In this setting, a recent study demonstrated that first
trimester nutritional score, based on the FIGO Nutritional Checklist recommendations and measuring the adherence to a healthy diet and lifestyle in
pregnancy, is significantly associated with early biochemical and ultrasound markers of placental development, independently of pregestational BMI [97].
Higher first trimester maternal nutritional scores
(reflecting adherence to healthy diet and lifestyle in
pregnancy) were associated with increased PAPP-A
concentrations, lower Uterine Arteries mean Pulsatility Index, decreased placental volumes at the first
trimester screening ultrasound. These results may
have a clinical impact on pregnancy, since a reduced
first trimester placental volume has been shown to
be predictive of preeclampsia and low birthweight
[112]. Authors also underlined the possible positive
effect of early nutritional counselling addressing
women with an abnormal BMI, as required by local
obstetric care protocols, in the improvement of nutritional habits during pregnancy.
In conclusion, during pregnancy women may be
more motivated to make diet or lifestyle changes
[3]: pregnant women welcome diet, weight, and
nutrition-related discussions [113] and show desire for nutrition to be addressed as “part of the
process” in antenatal care [96], considering diet as
one of the factors that are in their control and that
can help protect their health and that of the future
child [114].
To promote these changes, and since most pregnant
women consider doctors to be the most reliable
source for nutrition information [101] and wish for
nutrition and weight to be addressed during routine antenatal appointments [96], clinicians have
the responsibility to incorporate brief nutrition
and weight discussions as part of their standard
appointment [96], giving their patients a chance
for periodic reflections on nutritional health and
lifestyle and proposing simple but personalized
multidisciplinary interventions [115].

cessed meat and associated with several pregnancy adverse outcomes like birth defects, gestational
diabetes mellitus, hypertensive disorders and offspring non-communicable diseases) [104].
One of the reasons of this diet transition has been
imputed to the cost of some products typical of the
Mediterranean diet, that has lead people to give up
this eating pattern in favor of less-expensive foods
[105]. This corroborates the evidence that diet
quality follows a socio-economic gradient [106]
where higher-income, older and better-educated
women have a greater adherence to Mediterranean
diet-like eating patterns, as recently demonstrated by the MOLI-SANI study [107], and to dietary
guidelines or nutritional recommendations [98].
In this complex scenario it is mandatory to develop simple and effective methods to assess dietary
behaviors and nutritional status during pregnancy
to support the gestational weight gain assessments
(that can determine if caloric intake is adequate,
but cannot estimate adequacy of intake of specific
nutrients or food groups) and the valid biochemical indices, thus promoting an healthy lifestyle,
identifying women who may benefit from dietary
intervention, and indeed closer fetal surveillance
to prevent pregnancy complications [3].
As single food items and micronutrients, without
considering the composite biological interactions
between nutrients, have shown inconclusive associations with complex health outcomes [108],
measures of the overall diet quality have been developed for adults by different international organizations [109, 110], explaining the full complexity of the diet by including both food and nutrient
component, with an increasing number of pregnancy-specific dietary adaptations to reflect current nutritional recommendations for pregnancy
and different national dietary guidelines [96, 109].
Dietary assessment tools such as food records,
multiple 24-hour dietary recalls or food-frequency
questionnaires can be used to assess diet quality in
a reproducible way; a meaningful interpretation of
diet quality is thus possible after a simplification
of the multidimensional results into a unique composite score.
This evaluation of the quality of maternal intakes
should start in the early pregnancy [9, 26], especially for the first-time mothers [96], and should
be supported by nutrition scores that include
those nutrients that are of a paramount importance in pregnancy for maternal and neonatal
outcomes [111].
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Table 1. Demographic characteristics.

Funding

1). DO YOU HAVE ANY SPECIAL DIETARY REQUIREMENTS (E.G. VEGETARIAN, VEGAN, ALLERGIES)?
If yes, please list:

None.

.....................
.....................
.....................
.....................
.....................

Study registration
N/A.

2). WHAT IS YOUR:
a. Weight

..................... kgs

b. Height

.................... m

c. (Health care professional to complete): Your BMI is

.................... kg/m2

Disclosure of interests
The authors declare that they have no conflict of
interests.

3). QUALITY OF DIET:
i) Do you eat meat or chicken 2-3
times per week?

Yes

No

Ethical approval

ii) Do you regularly eat more than
2 - 3 portions of fruit or vegetables
per day?

Yes

No

N/A.

iii) Do you eat fish at least 1-2 times
per week?

Yes

No

Informed consent

iv) Do you consume dairy products
(such as milk, cheese, yogurt) every
day?

Yes

No

N/A.

v) Do you eat whole grain carbohydrate foods (brown bread, brown
pasta, brown rice or other) at least
once a day?

Yes

No

Data sharing

vi) Do you consume packaged
snacks, cakes, pastries or sugar-sweetened drinks less than 5 times a
week?

Yes

No

Data are available under reasonable request to the
corresponding author.
REFERENCES

4). WHAT IS YOUR:
i) If you are pregnant, did/do you
Yes
take folate/folic acid supplements in
pre-pregnancy and in early pregnancy (first 12 weeks)?

No

ii) Do you get regular exposure to
the sun (face, arms and hands for at
least 10-15 mins per day)?

Yes

No

iii) Has the doctor/nurse tested your
haemoglobin (level of iron in the
blood)?

Yes

No

(Health care professional to complete): Yes
If yes, is it more than 110 g/l?

No

1.

2.

Enter the value:
....................g/l

If you have answered No to any of the questions in section 3 or 4
your nutritional status may need to be assessed in more detail.
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ABSTRACT
Background. Cystadenofibroma of the ovary is a relatively rare benign tumor
which originates from the germinal lining and the stroma of the ovary. Paraovarian serous cystadenofibromas are even rarer, with only three cases reported in
literature. Since cystadenofibroma may present as a malignant tumor on preoperative examinations and/or macroscopically during surgery, it may cause both
diagnostic and operative problems when treating young patients.
Case presentation. We present a case of a young patient with paraovarian serous
cystadenofibroma, appearing as an absolutely benign lesion on preoperative ultrasound, but as a malignant tumor during surgery, that was finally treated by
laparoscopy and completely preserving the patient’s fertility.
Conclusions. The possibility of the occurrence of a paraovarian serous cystadenofibroma in a very young woman should be taken into account.
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INTRODUCTION

This tumor may be solid, semisolid or cystic, depending on both the relative amount of the epithelial and stromal constituent, as well as on the secretory activity of the epithelial component [5].
Since cystadenofibroma may present as a malignant tumor on preoperative examinations and/or
macroscopically during surgery, it may cause both

Cystadenofibroma of the ovary is a relatively rare
benign tumor which originates from the germinal
lining and the stroma of the ovary [1]. Paraovarian
serous cystadenofibromas are even rarer, with only
three cases reported in literature [2-4].
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diagnostic and operative problems when treating
young patients [6].
We present a case of a young patient with a paraovarian serous cystadenofibroma, which appeared
as an absolutely benign lesion on preoperative
ultrasound and as a malignant tumor during surgery. It was treated by laparoscopy and completely
preserving the patient’s fertility.
CASE PRESENTATION
An 18-year-old otherwise healthy woman was referred for a persistent and even growing ovarian
cyst, which had been originally discovered about
three months earlier, during a routine gynecological examination. The clinical examination was
negative. Transvaginal ultrasound showed a normal uterus, with homogeneous myometrium; the
endometrium was regular for thickness and echo
structure; right ovary was normal for location and
size, with a micropolycystic attitude; in the left
ovary a non-vascularized anechoic cyst measuring
62 × 40 mm was detected (Figure 1 A and A1). Serum levels of the ovarian onco-markers (CA 125,
CA 15.3, CA 19.9, AFP) were normal. Estroprogestinic therapy and close ultrasound checks were
then prescribed.
The transvaginal ultrasound performed three
months later revealed that the left adnexal non-vascularized anechoic cyst was unchanged, measuring
63 × 38 mm. After a collegial discussion of the case,
surgical removal of the cyst was proposed to the girl.
At laparoscopy, an approximately 65-mm diameter
left paraovarian cyst, with smooth and regular external surface and citrin liquid content, was found.
It was adherent to the left tube and contiguous
with the upper pole of the ipsilateral ovary, which
appeared perfectly normal; however, multiple millimeter papillae on the internal surface were unexpectedly found (Figure B, C, D). The cyst was
completely removed by stripping technique, safeguarding both left tube and ovary (Figure 1 E).
Due to the unexpected macroscopic appearance of
the cyst, a frozen section was required. A serous
cystadenofibroma was diagnosed.
The definitive histological examination showed a
highly cellular and fibrous stroma, forming thick
papillary projections, protruding within the cystic
space, coated by a single layer of serous epithelium (Figure 1 F and F1), confirming the diagnosis
of paraovarian serous cystadenofibroma.

Figure 1. (A) Ultrasound aspect of paraovarian cystadenofibroma. (A1)
Ultrasound examination with color doppler. (B) Macroscopic external surface of paraovarian cystadenofibroma. (C, D) Macroscopic internal surface
of paraovarian cystadenofibroma, with papillae. (E) Anatomical appearance
after surgery. (F) Microscopic feature of one of the papillary projection. It is
constituted by highly cellular fibrous stroma and is covered by a single layer
of flat epithelium (Haematoxylin-eosin stain. Original magnification 100x).
(F1) At higher magnification, it is possible to appreciate the serous epithelium
(Haematoxylin-eosin stain. Original magnification 200x).

DISCUSSION
Ovarian/paraovarian cystadenofibroma is a benign surface epithelial tumor which contains fibrous components. According to the epithelial
cell type, it is classified into serous, endometrioid, mucinous, clear cell, and mixed categories.
The serous type is the most common, representing 75% of all forms. The incidence peak of this
tumor is between 40 and 50 years, and it is extremely rare at younger ages [1, 2]. It is often diagnosed preoperatively as a malignancy because
of a solid component or irregular thick septa.
It is usually cystic and thin walled, containing
septation in 30.4% and solid nodules in 56.5-80%
of cases [7, 8]. The most frequent appearance is
a unilocular, complex cystic tumor (43.4%). The
usefulness of color Doppler sonography in order to evaluate the vascularity of cystic wall,
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septum and/or solid component has also been
reported [7].
In this case, it preoperatively appeared as an absolutely benign tumor, with ultrasound features
of a unilocular, thin walled cyst, without any septum or solid component, non-vascularized on color Doppler examination. It was only during laparoscopy that the problem of differential diagnosis
with malignancy or borderline malignancy was
posed. The frozen section was decisive in determining the type of surgical intervention, as well
as in preserving the young patient’s fertility.

Informed consent

CONCLUSIONS

1.

As demonstrated by the clinical case we have reported, even though it is extremely rare, the possibility of the occurrence of a paraovarian serous
cystadenofibroma in a very young woman should
be taken into account.

2.

Written informed consent was obtained from the
patient for anonymized publication of this case report and accompanying images.
Data sharing
Data are available under reasonable request to the
corresponding author.
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ABSTRACT
Objective. Childbearing decision-making is a complex process involving many
social, economic, political, and individual factors. This study aimed to identify
effective factors on the childbearing intention among Iranian couples.
Patients and Methods. This qualitative study was conducted on 15 Iranian couples using a conventional content analysis during 2017-2018. The data was collected using in-depth, semi-structured, individual interviews and analyzed in
five steps using the Graneheim and Lundman (2004) approach.
Results. The data were categorized into four main sets, including couple capability (financial stability, housing condition, and graduation), parenting attitudes
(paternal and maternal feelings, emotional support, social support, and age role),
couple interactions (satisfactory relationships, collaboration, and cooperation),
and childbearing experiences (friends and relatives childbearing experiences,
and first child experiences).
Conclusions. Factors affecting the couple’s childbearing decision were multi-dimension in this social context. These key factors may contribute policymakers
in developing beneficial policies in each community to facilitate childbearing
among couples.

INTRODUCTION

reduced from 5.5 to 1.9 during 1978-2015 [3-5]. Traditionally, Iranian couples shortly give birth to their
first child after the marriage. Voluntary childlessness
is rare and not a socially acceptable decision [6].
Similar to other human phenomena, childbearing is involved with many aspects such as social,
economic, cultural norms, individual beliefs, religion, and partner suitability [7, 8]. Fertility intentions in Iran are formed vastly through tradition

Today, contraceptive use has changed the prospect
of parenthood to a personal choice [1]. Planning to
have a child has an important role in the future life
of the mother, family, and society [2]. Over the past
three decades, the fertility rate has declined in all areas of the world. This rate has been reduced in the
recent decades in Iran so that it was significantly
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REC.1396.119. Before doing interviews, the couples
were informed about the study objectives and methods, the voluntariness of participation, and the data
confidentiality. All participants signed the consent
form before beginning the interviews. The interview guide and COREQ.

and gender roles, in addition to religious sentiments [3].
Couples are the most significant context to investigate fertility decision-making [9, 10]. Factors that
build fertility intentions can explain variations in
fertility changes cross-nationally and over time
[11]. So, the question of couples’ childbearing intentions has continually remained on the research
agenda [10]. Although the data collected from Iranian females and males have been published [12,
13], no literature about both members of a couple
has been yet reported. Most studies evaluated the
determinants of fertility outcomes, such as the number of children and birth timing. Rijken and Knijn
[14] clarified that a combination of quantitative and
qualitative investigations allows achieving a more
comprehensive view of the concept. The childbearing intention can better explain qualitative researches because naturally it is a deep and long process
[7]. Therefore, studying the effective parameters is
essential for the childbearing intention in each population with different socio-economic and cultural
situations. Accordingly, a qualitative study was designed to focus on the affecting factors of childbearing decision-making among young Iranian couples.

Inclusion and exclusion criteria
There were three inclusion criteria for all couples
as follows:
1. at least one year after their marriage,
2. wives < 45 years old, and
3. living together at least for one year and with no
infertility history.
Accordingly, nine infertile couples were initially
excluded from the study.
DATA COLLECTION
A maximum variation purposive sampling method
was used to select interview participants (Table 1).
Official permission was taken from the Department
of Health. The data were collected based on a faceto-face, semi-structured interview with both partners. All the interviews were arranged in a private
room at the health centers and done by one of the
researchers. The interviews started with general
descriptive questions such as “How have not you
ever had a child?” ‒ decisions about parenthood
included the intentions solely on biologic children
created through natural conception ‒ for childless
couples and “How did you have a child?” for couples who had a child or children. Then, probing
questions (such as “please explain more”) were
asked to collect more details. Each interview lasted
between 50 and 90 minutes, while it was recorded
using a voice recorder. During the interviews, observations and field notes were implemented and
non-verbal data such as tone and gestures were recorded. The interviews were transcribed into the
original language (Persian) and analyzed using the
content analysis and further translated back into
English. The interviews with the participants continued until the occurrence of data saturation. New
data entering the study did not alter the available
classification. Also, the creation of a new class data
saturation in this study was obtained in the 11th interview. Nevertheless, four more interviews were
conducted to ensure the reliability of data collection. Besides, no interviews needed to be repeated.

PATIENTS AND METHODS
Participants and study design
In this qualitative study, the childbearing intention
among young Iranian couples was examined using
a content analysis approach. These individuals were
referred to three health centers in Tehran (Iran) from
January 2017 to February 2018. The participants
were selected among the women referring to health
care services for family planning consult through a
purposive sampling method. We approached these
couples with a phone call to ask for participation
until having enough samples. In total, 37 respondents were reached by phone. Of those, 40% participated in our study. The response rate was negatively influenced by the fact that both partners had
to be willing to participate (women were more often
willing than men) and to be available at the same
time. Participants included 8 childless couples, 3
couples with one child, 3 couples with two children, and 1 couple with three children. The present
study was approved by the Human Ethics Committee of Shahroud University of Medical Sciences
(Semnan, Iran) with an ethical code of IR.SHMU.
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Table 1. The characteristic profile of participants.
No.
[couple]

Age/yrsa

Marriage
length [yrs]

Child
No.

Educationa

Joba

Income
Housing type
(million IRR)a

Housing Insurance
area (m2)

1

M: 35
F: 35

5

0

M: postgraduate
F: Diploma

M: Businessman
F: Housewife

M: 2.5

Living with parents

70

-

2

M: 30
F: 25

3

0

M: postgraduate
F: Postgraduate

M: Businessman
F: Student

M: 7.5

Rented

80

Basal

3

M: 27
F: 23

3

0

M: postgraduate
F: postgraduate

M: Employee
F: Housewife

M: 3.5

Rented

60

Basal

4

M: 25
F: 23

3

0

M: Diploma
Postgraduate

M: Student
F: Student

M :4

Owned by parents

104

Basal &
Complementary

5

M: 30
F: 25

3

0

M: postgraduate
F: postgraduate

M: Businessman
F: Housewife

M: 12

Rented

120

Basal

6

M: 27
F: 22

2

0

M: postgraduate
Postgraduate

M: Employee
F: Employee

M: 6 - F: 4

Rented

65

Basal &
Complementary

7

M: 25
F: 20

2

0

M: Diploma
F: Diploma

M: Employee
F: Employee

M: 2 - F: 2

Rented

55

Basal &
Complementary

8

M: 24
F: 23

3

0

M: postgraduate
F: postgraduate

M: Businessman
F: Housewife

M: 4

Owned

70

Basal &
Complementary

9

M: 36
F: 33

3

1

M: Diploma
F: Diploma

M: Employee
F: Housewife

M: 3.5

Rented

60

Basal &
Complementary

10

M: 26
F: 19

2

1

M: Intermediate
F: Diploma

M: Businessman
F: Housewife

M: 2.5

Rented

50

Basal

11

M: 41
F: 32

5

2

M: Diploma
F: Intermediate

M: Businessman
F: Housewife

M: 5

Owned

70

Basal &
Complementary

12

M: 31
F: 30

7

1

M: Diploma
F: postgraduate

M: Businessman
F: Employee

M: 5 - F: 3

Owned

76

Basal &
Complementary

13

M: 33
F: 29

4

2

M: Diploma
F: postgraduate

M: Businessman
F: Housewife

M: 6

Owned

90

Basal

14

M: 34
F: 22

5

2

M: Intermediate
F: Intermediate

M: Employee
F: Housewife

M: 2.5

Rented

50

Basal

15

M: 34
F: 33

8

3

M: postgraduate
F: postgraduate

M: Employee
F: Employee

M: 5 - F: 6.5

Owned

125

Basal &
Complementary

M: Male - F: Female.

a

The trustworthiness in this study was assessed by
four criteria of credibility, dependability, confirmability, and transferability [16]. The data credibility
was assured according to the feedback obtained from
the couples and the increased number of interviews
for some participants. The participants were selected based on the maximum variation and various
experiences in terms of the study subject to increase
the data transferability to other settings and groups.
Some participants and researchers examined the
data confirmability and dependability through peer
check, peer debriefing, and review of transcripts.

Interviewing partners together stimulates recall
and clarification among participants.
Data analysis
A qualitative content analysis was conducted using the conventional approach. The data assessment was performed using the analysis method
provided by Graneheim and Lundman [15] based
on the following steps: 1) transcribing the interviews verbatim and reading several times to get
a general sense of the material, 2) dividing the
text into meaning units, which were significant
phrases in the text, 3) abstracting the condensed
meaning units and outlining using codes, 4)
grouping codes into sub-categories and categories with comparisons conducted according to
similarities and differences, and 5) re-organizing and merging into sub-themes to overarching
themes as the expression of the latent content of
the text participant.

RESULTS
The participants included 15 couples with an age
range of 24-41 years for husbands and 19-35 years
for wives (Table 1). The present study focused on
the factors affecting childbearing intention among
Iranian couples. In the end, 1420 initial codes were
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When our life became quiet, our desire for a
child developed”.

extracted. Because many of the resulting codes
were similar, the same codes were merged. At
last, 53 final codes were classified into four main
categories: couple capability, parenting attitudes,
couple interactions, and childbearing experiences
(Table 2).
These categories will be displayed as follows:
• couple capability: the most common reasons
mentioned by couples in this category were a
stable situation with having the completed education, stable employment, home together and
financial security, and secured a job with a good
income. Some general comments in the category of couple capability are given in the continuation of this part:
• one woman concluded as follows (couple with
two children): “If you decide to have a baby,
you should be able to afford it. All steps of
pregnancy, childbirth, child-rearing, and child
education are costly. That is right, money is important. Her husband continued: “You would
be ashamed if you cannot afford the necessary
supplies for the child. You know, we prefer to
have our child when we are in a better economic condition. You know: I do not want to
let him/her suffer in the life”. Most couples believed that housing is an important component
because the bulk of the revenue is spent on it.
• One woman mentioned (childless couple):
“A baby needs a proper house. Now, we are
living in a one-bedroom apartment. It does
not have enough space for a baby”.
• One man also pointed out (couple with one
child): “The time was right. My wife was
graduated and found her job in a health center. So, we could think about having a kid.

• parenting attitudes: parenting attitudes and
emotions towards childbearing will strongly affect childbearing intentions. There was a
powerful natural sense of being a mother or a
father among the interviewees. Some couples’
statements relevant to parenting attitudes are
mentioned in the continuation:
• one woman referred (couple with one child):
“No sense is comparable to the sense of being
a mother. Baby is the sweet of life, the pleasure
of becoming a mother, to give love to a child,
and receive love from it”. The desire to give
love to a child and raise one’s child and see
it grow up was also an important motivation
for our respondents. It seems that couples’ attitudes towards childbearing aspects such as
paternal and maternal feelings, a continuation
of the family line, and social duty can notably
motivate fertility intentions among them.
• A 29-year-old woman mentioned (couple
with two children): “The existence of a child
makes life purposeful and enhances a sense
of responsibility. I love being a mom, even
with all of its trials. The ability to help shape
a young mind and allow her to blossom is
miraculous”. Her husband continued: “You
know when your kid calls you mam or dad; it
gives you a sense of love and self-confidence.
I was always looking for my life’s purposes. I
found it when I had my children”.
• A 36-year old man with one child indicated
(couple with two children): “When you become a father, everyone respects you. You be-

Table 2. The process of developing the main categories..
Codes

Sub-categories

Main categories

Secured Job, Adequate income

Financial stability

Couple capacity

Suitable house

Housing condition

Graduating

Education

The pleasure of becoming a mother or a father, Giving love to a child

Paternal, and maternal feelings

Fear of loneliness, Child as a blessing, Increasing the self-confidence, Getting the respect of others

Emotional support

Continuation of the family line, Familial ties such as aunts and uncles

Social duty

Being an energetic father or mother, Being a young father or mother

Age role

Understanding, Trust, Love, Forgiveness, Empathy

Satisfactory relationships

The partner involvement in domestic labor and childcare

Collaboration and cooperation

Siblings and friends’ childbirth as a trigger, or their difficulty in childbirth
and child-rearing as a deterrent

Friends & relatives childbearing experiments

Complicated pregnancy, Experiencing a difficult baby

First child experience
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isfactory relationships between couples provide
a suitable pre-condition for child-rearing:
• one woman declared (couple with one child):
“We experienced it ourselves. We have some
disagreements. We should solve them before
deciding to have a child”.
• Couples also mentioned that a sense of understanding, trust, love, forgiveness, and
empathy in life is necessary before childbearing. A 22-year-old woman described (couple with one child): “If the entire house task
is on one’s shoulder, it will be tedious and
frustrating. When our son was born, my husband always was beside us. He helped me
with house tasks and childcare”.

come more than a man in the eyes of society;
you are a father to your kids.” His wife continued: “You need someone to care about you
when you get older. I mean that children do
not let you feel alone in the future. I hate loneliness”. Nowadays, parents do not expect their
children to support them financially in elderly
days. They want their emotional support.
A 32-year-old woman said (couple with three
children): “When I was a child, all the family
gathered together on the weekends. We visited our aunts, uncles, and their children. But,
I think the next generations have no opportunity to have their aunts and uncles”.
For some couples, a continuation of the family line and having relatives are important
components. Some participants mentioned
the biological clock. They wanted to be
young enough to play with their children.
Being an energetic father or mother lets them
enjoy parenting. A 22-year-old woman mentioned (couple with 1 child): “It was great for
me to earlier have my child. A young mother
can rear their children better. She has more
energy to play with children. Young parents
can communicate with their children better”.
In contrast, childbirth in the early years of marriage sounds like a threat for couples to spend
their time together. Losing their freedom, leisure time, and traveling opportunities would
lead them to delay childbearing. A woman
declared that (couple with one child): “When
I approached 30, time really started pressing
so that my desire to have a child grows gradually.” Her husband continued: “We did not
want to have a child at our marriage onset because we preferred to spend more time with
each other and go out together”.
In some couples, this attitude during the
time has changed to develop the need to
have children. A woman who has been living
with her husband for five years mentioned
(couple with one child): “First, I did not want
to have a kid. However, we both felt boring
after passing the time. We wanted our own
child”. Hence, the child seems to be a part
of the concept of personal development and
continuing life.

• childbearing experience: the effect of births among
siblings and friends has two aspects, including 1) it
sometimes makes people feel like having children
and 2) for some people, it was even the reason not
to have children. One commonly mentioned reason to have a child was that our friends had children. Therefore, the birth of a child or announcing
a pregnancy can act as a trigger:
• a 30-year-old woman (couple with two children) declared that: “I really wished to have a
daughter when we with our friends went out
and saw their sweet darling daughter, Nazy”.
• In contrast, some couples were disappointed
with the childbearing experiments of their
relatives and friends. A 26-year-old childless
man (couple with one child) affirmed that: “It
seemed really difficult for me when I looked
at my brothers and sisters who already had
children”.
• Some couples to have children were discouraged when they got familiar with couples’
problems concerning pregnancy, childbirth,
and child-rearing. A 33-year-old woman said
(couple with one child): “My first pregnancy
was complicated. I was hospitalized for two
months because of preterm labor. I had difficulty with breastfeeding when my daughter
was born. I really could not handle the situation. I cannot convince myself to have a
second child when I remember those days”.
• In contrast with these problematic experiences, a woman who was the mother of three
kids tells her story (couple with three children): “I had three normal vaginal deliveries.
I remember after the third one, my husband
and two sons were beside me. My sons en-

• couple interactions: most of the couples believed that the satisfaction of couples’ relationships affected their childbearing intention. Sat223
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bearing intentions. The childbearing intention can
be potentially limited by negative motivations such
as pregnancy and childbirth difficulties, parenthood stress, and childcare worries [24]. It was mentioned that the emotional comfort in the elderly
years encourages Korean stay-at-home mothers to
have their second childbirth [25]. Maryse et al. [26]
declared that childbearing has less frequently been
considered a “duty towards society” and increasingly served as personal fulfillment.
We realized the importance of partnership quality
and satisfaction in childbearing decision-making.
Several studies reported that partnership stability
could affect the realization of childbearing intentions [22, 23, 27]. The association of partnership
quality with the childbearing intention was earlier distinguished [14, 28]. Rijken and Thomson [28]
found that the perception of relationship quality
could affect the progression rate to the first and second childbirth. Some couples in our study, especially those who had children, implied the cooperative
role in housework and childcare was meaningful
in childbearing decision-making. Similar findings
were reported by other researchers [18, 29].
In our study, friends and family members played
a vital role in making the couple leap to this decision. Bühler et al. [30] believed that childless
couples are usually influenced by network partners and their own families. But they mentioned
that the intensity of this factor was dependent on
the individuals’ characteristics and their ability to
communicate for transferring experiences and information. Both positive and negative experiences of friends and relatives with childbirth in this
study could affect childbearing intentions among
young couples. Negative fertility experiences led
them to limit their fertility intentions. Adair [31]
and Chasiotis [32] declared that more frequent exposure to children in adulthood increased fertility
desires and positive attitudes towards babies.
A principal component in childbearing decision-making is the networking interaction within
family and friends [17]. There was an association
between experiences concerning the first child’s
birth and child-rearing and the second and higher-level child’s intentions. Childbirth is a significant transition involving physical and emotional
changes in the mothers [33, 34]. This experience
is considered a complex, multidimensional, and
subjective one [34]. Women with difficulty in conceiving or delivering intend to have fewer children [35].

joyed playing with the newborn baby. It was
really interesting for them. At that time, our
family had a good time”.
DISCUSSION
In our social context, effective factors in the childbearing decision are multi-dimension. This qualitative study explains four main categories of couple
capability, parenting attitudes, couple interactions,
and childbearing experiences. The main sub-categories of parenting attitudes were financial stability, housing condition, and graduation. Parenting
attitudes included paternal and maternal feelings,
emotional support, social support, and age role.
The couple’s interactions included satisfactory relationships, collaboration, and cooperation, while
childbearing experiences consisted of friends’ and
relatives’ childbearing experiences, and the first
childbearing experiences.
According to previous studies, it was evident that
childbirth depends on financing [17-19]. Although
job security plays a meaningful role in childbearing decision making [15, 20, 21], Fiori et al. [23] revealed that job instability is less affected by shortterm childbearing intentions. Modena and Sabatini
[22] also revealed that low family income led to
postponing fertility intentions among Italian men
and women. This discrepancy may be attributed
to the cultural and regional differences governing
various parts of the world or even a country. In the
present study, the most common affecting factors
mentioned by couples were a stable situation, including having a completed education degree,
having stable employment with enough income,
and having an independent house.
Couples who live in single-family houses or homeowners are more likely to have their first child
sooner [23]. Our findings also revealed the role of
housing conditions in fertility intentions. Our analyses showed that parenting attitudes and emotions
strongly affect childbearing intentions. Couples’
attitudes to childbearing such as paternal and maternal feelings, social supports in the youth and aging years, and a continuation of the family line can
motivate fertility intentions among Iranian couples.
Billari et al. [24] showed that the positive childbearing motivation in terms of the pleasure of pregnancy, birth and infancy, traditional parenthood, the
fulfillment of child-rearing, and feeling needed to
have a child were strongly associated with child224
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CONCLUSIONS

Ethical approval

This study showed that fertility intention was dependent on several key elements. Factors affecting
childbearing intention are categorized into four
main categories: couple capability, parenting attitudes, couple interactions, and childbearing experiences. As childlessness is not a norm in Iran, under
the pressure of society, they will experience a birth
almost as often as the same. First-birth intentions are
closely related to the wish of establishing a family
and are more influenced by normative pressure than
the economic situation. The possibility for an additional child is associated with couples’ desires. It is a
multidisciplinary project and involved financial, social, cultural, physiologic, and psychological aspects.

The present study was approved by the Human
Ethics Committee of Shahroud University of Medical Sciences (Semnan, Iran) with an ethical code of
IR.SHMU.REC.1396.119.
Informed consent
Written informed consent was obtained from the
participants for publication of this research.
Data sharing
All the data of this case series are available on request from the corresponding author. The data are
not publicly available due to privacy or ethical restrictions.

Limitation
Similar to all qualitative studies, the findings cannot be generalized. Since the maximum variation
sampling method was used to select the participants, interviewing partners together may cause
spouses to be less likely to reveal their viewpoints.
However, it can highly stimulate recall and clarification among participants.
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ABSTRACT
Background. Pregnancy does not appear to increase susceptibility to acquiring
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) infection, but
pregnant people with the infection appear to be at increased risk for developing
severe disease. Furthermore, infected pregnant people, especially those who develop pneumonia, appear to have an increased frequency of preterm birth and
cesarean delivery, alternatively to other causes of peripheral infection.
Case presentation. The aim of this report is to describe a case of a third trimester
pregnant woman with severe acute respiratory syndrome COVID-19, undergoing endotracheal intubation with invasive mechanical ventilation due to respiratory distress with a 12-hour daily cycle of pronation. The patient was the first
case in Sicily treated with convalescent plasma and underwent urgent preterm
cesarean section.
Conclusions. Several agents are being evaluated for treatment of COVID-19, with
minimal or no information on safety in pregnancy. Our data confirmed that pregnant women can be safely pronated with clinical improvement and blood gasses
findings. Instead, after the use of convalescent plasma, we had only a partial and
transitory improvement of patient’s condition. Certainly, the timing of delivery
should be discussed by a multidisciplinary team of obstetricians, anesthetists and
neonatologists. In the future other studies on larger numbers of pregnant women
with COVID-19 need to be conducted to better understand the correct maternal
and fetus care and the effectiveness of the treatments available also for a specialized specific approach on the long-covid effects.

INTRODUCTION

The infection is determined by the transmission
of severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) through a human-to-human contact via respiratory droplets [2]; the course of the
disease in some patients is characterized by a progression to acute respiratory distress syndrome

The Covid-19 pandemic from December 2019 until February 2022, has caused about 5.7 million
deaths, with more than 400 million documented
infections worldwide [1].
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We report a case of a third trimester pregnant
woman with severe acute respiratory syndrome
from COVID-19, undergoing urgent preterm cesarean section.

(ARDS) leading to a poor prognosis in several of
them [3, 4].
In pregnant women a higher incidence of abortion, growth restriction, preterm births and fetal
death are documented as well as a higher risk of
admission to the intensive care unit (ICU) and
mechanical ventilation [5, 6] with a significant
psychological impact on patients [7, 8].
Convalescent plasma (CP) has been mentioned as
one of the most promising therapeutic strategies
for SARS-CoV-2 infection, while recent evidences have shown a poor association of CP with better clinical outcomes [9]. Pregnant women have
been mostly excluded from clinical trials (except
for few exceptions [10]); nevertheless, most of reports developed about the issue seem to support
the beneficial maternal and fetal effects of CP as
well as the safety of this treatment [11].
All the cases about pregnant women suffering
from severe ARDS due to SARS-CoV-2 infection
and treated with CP show maternal survival. In
most of cases preterm cesarean sections has been
needed [12-14] but in many cases normal ongoing
of the pregnancy has been registered [15-17]. Just
few cases showed intrauterine neonatal death as a
consequence of the complicated maternal clinical
picture [18,19].
Italy was the first western country hit by the Virus
in March 2020 [20].
In this study, we present a case of a pregnant
woman treated with CP, the first case registered in
Sicily. The clinical case at issue has already been
treated in another paper [21]. With the present
work we go into detail of the obstetric management of the patient and neonatal management.
COVID-19 is caused by SARS-CoV-2 and includes
a several characterization, from asymptomatic patients to respiratory failure, cardiovascular, thromboembolic and inflammatory complications. Pregnancy does not appear to increase
susceptibility to this infection, but physiological
changes during pregnancy, such as reduced functional residual volumes, diaphragm elevation and
altered cell immunity may be an increased risk
for severe disease, maternal intensive care unit
admission and mechanical ventilation [22, 23].
Deaths have been reported equally in pregnant as
in non-pregnant women of reproductive age [24],
but, compared to healthy pregnant women, those
with COVID-19 have an increased risk of preterm
and cesarean delivery due to fever and hypoxemia [25].

CASE PRESENTATION
Clinical presentation
A 34-year-old multipara woman at 27 weeks and 4
days of gestation, came to the hospital with fever,
dyspnea and abdominal pain, rapidly worsening
without clinical improvements after paracetamol
intake. No comorbidities were mentioned in her
medical history. At admission, a fetal ultrasound
showed a live fetus with regular biometry, no
evaluation of the fetal anatomy was carried out.
Physical examination showed decreased breath
sounds to both lungs basis. Furthermore, arterial
blood gases (ABG) showed: pH 7.439; PaCO2 33.6
mmHg; PO2 38.9 mmHg; peripheral oxygen saturation (SpO2) 70% in room air. Body temperature
was 39.5 °C, blood pressure 125/70 mmHg, pulse
rate 124 bpm. The patient had severe hypoxia and
a P/F (PaO2- FiO2 ratio) of 64.4. The laboratory
findings included a leukocyte count of 14 × 103 µl,
neutrophils of 12.15 × 103 µl, lymphocytes of 1.22
× 103 µl, C-reactive protein of 14.47 mg/dl, lactate
dehydrogenase (LDH) of 445 UI/ml, hypokalemia
with 2.9 mEq/L, D-dimer of 474 ng/ml (normal
value in pregnancy). The other examinations were
within normal limits. Molecular nasopharyngeal
swab for SARS-Cov-2 was performed with a positive result.
Maternal management and completion of delivery
The patient was moved to a negative-pressure isolation room and O2 flow was increased from initial
5 to 15 L/min and non-invasive ventilation (NIV)
was attempted without improvement. So, she was
moved to insensitive care unit (ICU) and a lung
ultrasound showed thickening of the pleura and
multiple irregular confluent pleural lines (B-lines)
as from interstitial pneumonia. A high-flow nasal
cannula oxygen therapy was attempted (FiO2 between 80% and 90%; flow 60 lt/min; temperature
at 31°C), but tachypnea persisted and the ABG
worsened. Therefore, the patient was sedated and
endotracheal intubation with invasive mechani229
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tion of Meropenem because BAL was positive for
Pseudomonas aeruginosa. The next day the BAL
resulted negative for SARS-CoV-2, but chest radiography showed an increase of the bilateral opacities and hypoxia and hypercapnia worsened. The
eighteenth day of hospitalization, at 31 weeks and
1 day of gestation, venous thromboembolism prophylaxis was discontinued and a cesarean section
under general anesthesia (patient was already intubate) was performed without complications. The
next day after cesarean section a chest CT scan of
the mother confirmed the bilateral ground-glass
opacities and broncovascular interstice thickening,
ascribable to ARDS. The patient first underwent
non-invasive ventilation by BIPAP ventilation
and then a percutaneous tracheostomy was done.
Then, the clinical conditions and laboratory findings improved gradually. Patient developed cytomegalovirus infection with also ocular localization, successfully treated with Acyclovir. Finally
in the twenty-fifth day of hospitalization, the patient breathed spontaneously, and lung ultrasound
showed an improvement of findings, confirmed
at the next chest CT. After two weeks, a maternal chest X-ray showed a resolution of infiltrates
of both lung fields. Patient was discharged after a
total length of stay of 43 days (Figure 1), in good
general conditions, apyretic, without any respiratory symptom/sign.

cal ventilation was started. Venous thromboembolism prophylaxis with enoxaparin sodium and
empiric antibiotic therapy with Clarithromycin
and Ceftriaxone to prevent bacterial superinfection were began. It was subsequently substituted
by Vancomicin because Staphylococcus aureus was
isolated by bronchoalveolar lavage (BAL) and by
hemoculture. Prophylaxis for neonatal Respiratory Distress Syndrome (RDS) was performed. Serial
ultrasound assessments of fetal growth, amniotic
fluid volume and Doppler in the umbilical artery
were performed because development of fetal
growth restriction has been described with other
SARS infections [26]. The second day the patient
was placed in prone position [27, 28] due to the
persistence of respiratory failure. Supports and
pads beneath shoulders and hips were used to prevent aortocaval compression. The patient started
a 12-hour daily cycle of pronation and a progressive improvement of oxygenation was registered,
allowing a FiO2 decrease. The patient underwent
a total of four cycles of pronation, lasting 12 hours
each. The last cycle was performed on the fourth
day of hospitalization, with no more consistent
changes in respiratory parameters. The third day,
after ethic committee’s consent, a sack of CP was
administered with improvement of clinical and
laboratory findings. The next day a second sack of
CP was administered without complications and
with the increase of IgG and IgM in the following
days. A chest radiography showed bilateral multiple ground-glass opacities confirming interstitial
pneumonia. Lung ultrasounds were used for daily
monitoring, to reduce the pregnant patient’s exposure to ionizing radiations [29]. The fifteenth day
the antibiotic therapy was modified with the addi-

Neonatal management
A preterm female infant weighing 1400 gr was born
with APGAR 3-6-7 at one, five and ten minutes. After two ventilation cycles with FiO2 increasing from
21 to 30%, due to the lack of effective respiratory ac-

Figure 1. Timeline of total length of stay.
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from abdominal contents and aortocaval compression from the gravid uterus [36].
The use of CP for the treatment of acute viral illnesses is an established therapy that has previously shown benefit in the treatment of SARS, MERS,
and Ebola virus patients [37]. Our patient’s clinical conditions partially improved. Therefore, we
think that it may be an efficient therapy, but probably complete benefit is reached when given early
in the course of severe or life-threatening disease
[38] and changes in immune response in pregnant
women may influence complete response. Anyway,
our case confirms the safety of convalescent plasma treatment in pregnant patients, as already described by a limited number of other papers [5, 39].
We observed that severe maternal respiratory disease
is improved by delivery. Indeed, increased oxygen
consumption and reduced functional residual capacity, which are normal in pregnancy, may facilitate maternal deterioration in patients with pneumonia [40].
So, delivery should be considered as a component of
the management of refractory hypoxemic respiratory
failure or worsening critical illness in pregnant women, based on multidisciplinary discussion with anesthetist, obstetricians and pediatricians to balance risk
and benefit for maternal and fetal status.
We also confirmed that lung ultrasound examination is an accurate imaging method to detect pulmonary and pleural conditions useful especially to
monitor pregnant women who require serial exams
because it is a radiation free examination [41, 42].
Some studies report newborn infections and placental infections, so precautions during delivery
were necessary to prevent the rare but possible
vertical transmission [43, 44].

tivity, the infant was intubated and connected to a
ventilator in synchronous positive pressure ventilation (SIPPV) with the following parameters: PIP 22
cmH2O, PEEP 5.5 cmH2O, FiO2 0.30, breath frequency 45 acts/min, SpO2 96% and pulse rate 146 beats
for minutes. Two hours after birth, chest X-ray and
pulmonary ultrasound showed the prevalence of
confluent B lines, therefore surfactant was administrated at 200 mg/kg. The baby was extubated 24
hours after birth and was placed in nasal continuous positive airway pressure (nCPAP) in ambient
air. The newborn was undergone to swab and BAL
for the detection of SARS-CoV2 with negative results at birth, 24 hours and 48 hours of life. The echocardiography showed the presence of bidirectional
Botallo Arterial Duct, wide 3.5 mm, peri-membranous interventricular defect, large atrial foramen
(3.5 mm), right ventricular chamber with normal
contractility and slightly dilated pulmonary arterial
trunk. The pulmonary bandaging was performed at
40 days of life. The child’s conditions during hospitalization were satisfactory, with good weight gain.
The three serological tests performed showed IgM
anti SARS-CoV2 negative and a decreasing of IgG
values due to probable transplacental passage.
DISCUSSION
Majority of pregnant women experience only mild
or moderate cold/flu-like symptoms, whereas
shortness of breath, myalgia, sore throat and diarrhea are the less common symptoms [30]. Several
studies revealed that pneumonia during pregnancy is associated with increased morbidity, mortality and obstetric complications with perinatal
adverse outcomes especially due to changes in immune responses [31, 32]. The physiologic changes
of pulmonary function during pregnancy are important to assess the severity of the disease and to
guide ventilator FiO2 parameters. Indeed, during
pregnancy, maternal SpO2 should be maintained
greater than 95% and maternal PaO2 greater than
70 mmHg is desirable to maintain a favorable oxygen diffusion gradient from the maternal to the
fetal side of the placenta [33, 34].
When ARDS of any etiology occurs, prone positioning has proven beneficial effects on oxygenation and mortality [35]. Our data confirmed that
pregnant women can be safely pronated, and this
position improve clinical and blood gasses findings to relieve both diaphragmatic compression

CONCLUSIONS
In the future, other studies on larger numbers of
pregnant women with COVID-19 need to be conducted to better understand the correct maternal
and fetus care and the efficacy of several therapies.
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ABSTRACT
Objective. The lockdown due to COVID-19 has been associated with a reduction
of physical activity and a change in eating behaviors, with consequent weight
gain, in general and specific populations. The objective of this study was to assess whether women whose pregnancies encompassed the lockdown due to
COVID-19 in 2020 had an excess gestational weight gain as compared with those
who were pregnant in the same periods of previous years.
Materials and Methods. This was a retrospective cohort study based on anonymous data from the Birth Attendance Certificate (CedAP) information flow which
is mandatorily collected in all Italian Regions. In the Autonomous Province of
Trento, North-Eastern Italy, more information than those required as a minimum
data set are collected, including maternal weight at the first gestational obstetric
visit, initial body mass index (BMI), and maternal weight at delivery. We calculated mean gestational weight gain for women whose pregnancy encompassed the
2-month lockdown in 2020 and for those who were pregnant in corresponding
periods of the years 2016-2019. Linear and logistic regression models were built to
assess the association between lockdown and weight gain or excess weight gain,
respectively, adjusting for the potential confounding effect of gestational month
at the beginning of lockdown or corresponding period and pre-pregnancy body
mass index.
Results. In 2020, mean gestational weight gain was not significantly different from
the previous years, nor was the likelihood of gaining excess weight.
Conclusions. Unlike other populations that increased weight during the
COVID-19 lockdown, the Italian population of pregnant women described in this
study has a gestational weight gain comparable with that of the previous years.
Public health and environmental interventions, as well as dedicated programs
taking care of women from conception to post-partum may have a role in the
health of future mothers and should be promoted.

INTRODUCTION

wide, second only to China where the outbreak
was described for the first time at the end of 2019
[1]. The Italian health system, as many others, was
not prepared for a pandemic like COVID-19 and
the intensive care units did not have sufficient
capacity to face it. Thus, from March 9, 2020, the

In Europe, Italy was the first country to be heavily
affected by the SARS-CoV-2 outbreak in 2020, to
the point that, as of March 20, 2020, Italy had the
second largest number of confirmed cases world235
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the Italian Regions and Autonomous Provinces
that annually transmit the data [12, 13], containing basic information on gestational history, delivery characteristics, and newborn’s characteristics,
and additional information collected in the Province of Trento, including maternal weight at the
first gestational obstetric visit, initial body mass
index (BMI), and maternal weight at delivery.
The CedAP data used in this study include all deliveries occurring within the area of the Province
of Trento plus those occurring at the neighboring
hospital of Feltre (in the region of Veneto) among
mothers living in the Province of Trento. Data on
deliveries at other locations were not available.
We analyzed CedAP data from 2016 to 2020. For
2020, when the lockdown was enforced, we extracted data of women who experienced the
whole lockdown period (March 9th, 2020 to May
3rd, 2020) during their pregnancies (exposed cohort), based on delivery date and gestational age
at delivery, information that are both included in
the minimum ministerial dataset. For the previous
years, we extracted data on women who had pregnancies encompassing the corresponding dates of
each year (unexposed cohorts). Then, women of
each cohort were divided into 7 subgroups, based
on the gestational month they were in at the beginning of the lockdown or corresponding period
(1st to 7th month).
Women were also classified, according to their initial BMI, into 4 groups: underweight (BMI < 18.5),
normal weight (BMI 18.5-25), overweight (BMI
25-30), and obese (BMI ≥ 30). Gestational weight
gain was defined as the difference between final
and initial weight, and it was considered adequate, low or excessive according to the Institute
of Medicine (IOM) recommendations [14]: the
minimum and maximum recommended weight
gains were respectively 12.5 and 18 kg for underweight women, 11.5 and 16 kg for normal weight
women, 7 and 11.5 kg for overweight women, and
5 and 9 kg for obese women.
We evaluated the distribution (mean, standard
deviation, quartiles, minimum and maximum)
of gestational weight gain in the lockdown and
non-lockdown cohorts, also stratified by gestational month and BMI category. The statistical
significance of differences among groups were
assessed through the ANOVA. We also assessed
whether there was an association between compliance with the IOM recommended weight gain
and exposure to lockdown, gestational month,

Italian Government introduced progressive mitigation measurements to prevent viral diffusion.
The country entered a 3-month lockdown, during
which most people were confined in their homes.
The limitation of movements, the increase of sedentary behaviors, anxiety, the increase of snacks
and reduced consumption of fresh foods induced
by the lockdown have been associated with weigh
gain in a large proportion of people [2]. A Spanish
cross-sectional study found that more than 40%
of responders experienced weigh gain [3]. Another survey among active adult subjects in Israel
reported that 55% of responders gained weight,
with an average increase of 1.2 kg [4]. In an Italian survey, too, almost half responders had the
perception of a weight gain during the lockdown
[5]. A meta-analysis of 6 studies reported a significantly higher body weight after the lockdown as
compared with the pre-lockdown period, with a
weighted mean difference of 1.57 kg [6].
Weight increase was described also in large proportions of people with particular characteristics,
e.g., overweight and obese persons [7, 8] or college students [9].
Little is known about weight gain among pregnant women. A survey of 640 Chinese women
who experienced the lockdown during the third
trimester of pregnancy described the phenomenon of emotional eating, increased consumption
of cereals and oil, and consequent excess gestational weight gain [10]. Another Chinese study
showed that newborns whose mothers were in
their third trimester during the lockdown were
heavier than those who were delivered earlier, although there was no difference in the rate of Cesarean delivery [11].
To our knowledge, there are no data on gestational weight gain during lockdown in Italy. Thus, we
conducted this study to assess whether women
living in the North-Eastern Italian Autonomous
Province of Trento had an excess gestational
weight gain during lockdown as compared with
previous analogous periods (2016-2019).
MATERIALS AND METHODS
This was a retrospective cohort study using data
from the Birth Attendance Certificate (CedAP)
information flow of the Autonomous Province
of Trento, which includes a minimum dataset required by the Italian Ministry of Health from all
236
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(Table 1). For the 12724 women, the distribution of
gestational months at the beginning of each observation period was very similar (Figure 1; P-value
of chi-square test 0.4727). Mean maternal age did
not significantly differ across years (range 32.232.4 years; P-value of ANOVA 0.6468), nor did median educational level (always 3). The frequency
of categorical characteristics of mothers and pregnancies in the study years is shown in Table 2.
The distribution of gestational weight gain was
also analogous in the various periods (Table 1;
P-value of ANOVA test 0.2667). The distribution
of gestational weight gains was very similar in the
various years in each of the categories of initial
BMI (mean gain range 12.5-13.2 in underweight
women, 12.7-13.2 in normal weight women, 11.411.7 in overweight women, and 8.0-9.3 in obese
women), with neither a clear trend nor an evident
difference between the exposed and unexposed
cohorts (detailed data not shown). Even after
stratifying for gestational month, no trends nor
evident difference between the exposed and unexposed cohorts were observed (data not shown).
Figure 2 shows the frequency of excess, normal
and low weight gain in the exposed and unexposed cohorts (P-value of chi-square test 0.0995).
When the analysis was repeated stratifying by
gestational month at the beginning of the period
March 9th – May 3rd, no clear trend was observed
and the proportions in the exposed cohort (year
2020) were never the highest or the lowest (data
not shown). When stratifying by initial BMI, no
significant differences were observed across cohorts either.
In linear regression analysis, when adjusting for
the confounding effect of each covariate on the
others, weight gain increased significantly with
increasing initial weight and gestational month,
decreasing initial BMI, lower maternal educational level, smoking habit, delivery of twins, being
at first pregnancy, and not having gestational di-

and BMI category. The statistical significance of
differences was assessed through the chi-square
test. Then, we compared the distribution of birth
weights of newborns from each cohort and the
statistical significance of differences was assessed
through the ANOVA. P-values < 0.05 were considered statistically significant.
Linear and logistic regression models were built
to evaluated the association of respectively gestational weight gain and excess weight gain (vs
low/adequate gain) according to IOM with initial
weight, initial BMI, gestational month at the start
of lockdown or corresponding period in previous
years, maternal age, citizenship (Italian vs other),
educational level (ordinal), parity (first pregnancy vs other), smoking status in pregnancy (yes vs
no), twin delivery, gestational diabetes, and exposure to lockdown, adjusting for the potential confounding effect of each covariate on the others. In
linear regression, the association was expressed
though the Beta coefficient; in logistic regression
by the Odds Ratio (OR).
All the analyses were conducted using SAS v9.4
(SAS Institute Inc., Cary, NC, USA).
Ethical statement
This analysis was based on an anonymized version of
the CedAP information flow which was established by
the Italian Ministry of Health and is mandatory for all
Italian Regions and autonomous Provinces. No Ethics
Committee approval was needed. Ad-hoc consent was
not necessary because the authors used data already
collected at the beginning of the study.
RESULTS
From 2016 to 2020, the number of births of mothers whose pregnancy encompassed the period
from March 9th to May 3rd progressively declined

Table 1. Distribution of gestational weight gain of women who encompassed the period March 9th- May 3rd during their pregnancy from 2016 to 2020. Autonomous Province of Trento, Italy.
Gestational weight gain (kg)
Year

N births

N mothers

Mean

Standard dev Minimum

25th percentile

Median

75th percentile

Maximum

2016

2748

2700

12.3

5.2

- 22

10

12

15

39

2017

2600

2556

12.1

4.9

- 19

10

12

15

30

2018

2581

2545

12.1

5.0

-7

10

12

15

39

2019

2531

2493

12.3

5.0

-7

10

12

15

44

2020

2452

2430

12.1

5.0

- 11

9

12

15

35
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Table 2. Frequency of maternal and pregnancy characteristics in women who encompassed the period March 9th- May 3rd during their pregnancy from 2016
to 2020. Autonomous Province of Trento, Italy.
Year
2016
(N = 2700)

2017
(N = 2556)

2018
(N = 2545)

2019
(N = 2493)

2020
(N = 2430)

P-value of
chi-square test

Citizenship (% Italian)

72.6

72.7

73.9

74.4

76.1

0.0304

Parity (% first pregnancy)

38.3

36.9

37.0

37.4

38.3

0.7297

Smoking status (% smoker)

6.2

5.2

6.4

5.8

6.1

0.4104

Delivery of twins (% yes)

1.7

1.7

1.4

1.5

039

0.1011

Gestational diabetes (% yes)

6.2

6.3

6.8

8.1

8.4

0.0034

Figure 1. Distribution of gestational months at the beginning of each observation period (March 9th – May 3rd 2016 to 2020). Autonomous Province
of Trento, Italy.

Figure 2. Frequency of excess, adequate and low gestational weight gain
according to IOM recommendations in the cohorts of pregnant women exposed (year 2020) and unexposed (years 2016-2019) to lockdown. Autonomous Province of Trento, Italy.

abetes (Table 3). On the other hand, no difference
emerged between the exposed and unexposed cohort (P-value 0.8214).
Table 4 shows results of logistic regression; when
adjusting for the potentially confounding effect of
each covariate on the others, the likelihood of an
excess gestational weight gain was not increased in
the 2020 cohort (P-value 0.3767). The other factors
that were associated with gestational weight gain

in linear regression were also consistently associated with the likelihood of excess weight gain. In
logistic analysis, citizenship was also significantly
associated with excess weight gain (Italian women
had a reduced risk), although in linear regression
analysis it was not.
Table 5 shows the distribution of birth weights of
the newborns from each cohort. No significant difference was observed (P-value of ANOVA 0.2740).

Table 3. Linear regression analysis: association between woman’s initial weight and BMI, gestational month as of March 9th, mother’s age, citizenship, educational level, parity, smoking status in pregnancy, delivery of twins, gestational diabetes, exposure to lockdown and gestational weight gain (outcome variable).
Autonomous Province of Trento, Italy.
Beta coefficient

P-value

Initial weigh (per kg)

0.0534

< 0.0001

Initial BMI (per unit)

- 0.3786

< 0.0001

Gestational month as of March 9th (per month)

0.0828

< 0.0001

Mother’s age (years)

- 0.0192

0.0269

Mother’s citizenship (Italian vs other)

0.0309

0.7590

Educational level (ordinal, 1: university degree, 5: elementary school degree)

0.1145

0.0074

Parity (first pregnancy vs other)

0.2258

0.0125

Smoking status in pregnancy (smoker vs non-smoker)

0.7345

< 0.0001

Delivery of twins (yes vs no)

2.4437

< 0.0001

Gestational diabetes (yes vs no)

- 1.3305

< 0.0001

Exposure to lockdown (2020 vs 2016-2019)

0.0236

0.8214
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Table 4. Logistic regression analysis: association between woman’s initial weight and BMI, gestational month as of March 9th, mother’s age, citizenship, educational level, parity, smoking status in pregnancy, delivery of twins, gestational diabetes, exposure to lockdown and gestational weight gain (outcome variable).
Autonomous Province of Trento, Italy.
Initial weigh (per kg)

OR

95% CI

P-value

1.03

1.02-1.04

< 0.0001

Initial BMI (per unit)

1.04

1.02-1.07

0.0005

Gestational month as of March 9th (per month)

1.05

1.03-1.07

< 0.0001

Mother’s age (years)

0.99

0.98-1.00

0.1900

Mother’s citizenship (Italian vs other)

0.88

0.79-0.97

0.0111

Educational level (ordinal, 1: university degree, 5: elementary school degree)

1.12

1.07-1.17

< 0.0001

Parity (first pregnancy vs other)

1.18

1.07-1.29

0.0007

Smoking status in pregnancy (smoker vs non-smoker)

1.47

1.25-1.74

< 0.0001

Delivery of twins (yes vs no)

2.90

2.14-3.94

< 0.0001

Gestational diabetes (yes vs no)

0.70

0.59-0.82

< 0.0001

Exposure to lockdown (2020 vs 2016-2019)

1.05

0.94-1.17

0.3767

95% CI: 95%: Confidence Interval.

Table 5. Distribution of birth weight of newborns from mothers who encompassed the period March 9th- May 3rd during their pregnancy from 2016 to 2020.
Autonomous Province of Trento, Italy.
Birth weight (g)
Year

N newborns

Mean

Standard dev

Minimum

25th percentile Median

75th percentile Maximum

2016

2748

3259

519

415

2990

3300

3580

4800

2017

2600

3272

519

580

2980

3300

3590

5085

2018

2581

3271

530

410

2995

3300

3610

4915

2019

2531

3263

506

350

2965

3300

3590

4980

2020

2452

3289

493

415

3015

3310

3600

4870

DISCUSSION

portion of Italian women delivering in the Province
of Trento, which may be a consequence of travel
limitations and of foreign women returning to their
countries of origin; in addition, we report a decrease in the proportion of deliveries of twins in the
Province, due to the fact that in 2020 some women
with twin pregnancy were referred to hospitals out
of the Province for delivery, because of COVID-related organizational issues. Other researchers studied the potential impact of COVID-19 on pregnant
women: the World Association of Perinatal Medicine Working Group on COVID-19 showed that
pregnant women infected with SARS-CoV-2 might
be exposed to a higher risk of respiratory morbidity [15]; an Italian study monitored the mental
health aspect of pregnant women, highlighting an
increased rate of depressive symptoms and anxiety
in this population, after a COVID-19 diagnosis [16].
As concerns the health effects on the newborn, early gestational age at infection, maternal ventilator
supports, and low birthweight are the main determinants of adverse perinatal outcomes in fetuses
with maternal COVID-19 infection [17].Our finding
that gestational weight gain was not substantially
different from past years has several possible explanations. First, pregnant women in the Autono-

This retrospective cohort study showed that in
the Italian Province of Trento women who were
pregnant during the 2-month lockdown due to
COVID-19 in 2020 did not gain more weight than
those who were pregnant in the corresponding
period of the previous four years. This result was
unexpected, since in China excess gestational
weight gain and increased newborn’s weight were
described during the COVID-19 lockdown [10, 11]
and even in the general population large proportions of persons experiencing the lockdown increased their weight, both in Italy [5] and in other
countries [2-4, 6].
There were no differences, either, in the proportion
of pregnant women who complied with the IOM
gestational weight gain recommendations. In fact,
approximately one fourth of women gained excess
weight in all the five periods of analysis. Pregnancy outcome, in terms of newborn’s birth weight,
did not significantly change as compared with the
previous years. This does not mean that COVID-19
and lockdown did not have any impact on pregnancies and on the health care of pregnant women:
in fact, in 2020 we observed an increase in the pro239
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This study was made possible by the availability of
information on weights at the beginning and at the
end of the pregnancy in the enhanced CedAP version of the Autonomous Province of Trento, however, we believe the study findings may be generalized
to the other Italian and even European contexts.

mous Province of Trento are offered to be followed
up in a dedicated care program named “Percorso
Nascita” which takes care of them throughout the
pregnancy and covers multiple aspects of it. The
implementation of such program might have the
beneficial effect of engaging pregnant women in
virtuous behaviors. The hypothesis that providing comprehensive support to pregnant women
improves behaviors and outcomes is strengthened
by the observation of reduced likelihood of gaining excess weight among women with gestational
diabetes. In fact, they are monitored more strictly
than the others because of their condition and have
better performances in terms of weight control.
Second, the adult population of the Province of
Trento is on average more active than the Italian
average: according to the PASSI surveillance system: 35.1% of the population 18-69 years of age is
physically active (vs 31.1% in Italy) and 44.1% is
partially active (vs 33.8% in Italy) [18]; 52.1% declared they commute on foot (vs 40.9% in Italy)
[19]; 56.6% reported an intake of ≥ 3 servings of
fruit per day (vs 48.8% in Italy) [20]. Thus, healthy
habits of the general population might have contributed to avoid excess weight gain in pregnant
women during lockdown.
In addition, 63% of the soil of the Autonomous
Province of Trento is made of forests, one fourth
of which is represented by private properties [21].
Cities are also green. As an example, Trento, the
main city of the Province, is the Italian city with
the highest urban green areas per capita (401.5 m2)
[22]. Even during the lockdown, when the population was forced to remain confined within one’s
own property, green areas around home might
have facilitated physical activity of people, including pregnant women.
Finally, pregnant women, because of their special condition and perceived responsibility on
the well-being of their future child, may be more
health-oriented and focused on the care of their
own bodies than the general population, although
responses to stress from COVID-19 among pregnant women have been shown to be different from
individual to individual and that depression was
more common among those who were pregnant
during the pandemic than among those who had
been pregnant earlier [23].
The main limitation of this study was the lack of data
on eating habits and physical activity in our source
of information, not allowing an assessment of possible changes during the COVID-19 lockdown.

CONCLUSIONS
Our study results were reassuring, since the lockdown due to COVID-19 did not have a significant
negative impact on either gestational weight gain
or on the newborns’ birth weight. We cannot specifically identify the main determinants of such
sort of “resilience”, differentiating pregnant women of the Province of Trento from other populations described in the international literature. It is
likely that a mix of the above-mentioned factors
played a role. Thus, we encourage the maintenance and support of the existing integrated care
program that takes care of future mothers from the
beginning of pregnancy to the post-partum, the
reinforcement of the public health messages promoting physical activity and healthy eating habits
in the population, and environmental protection to
allow people finding green spaces around home.
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