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First trimester screening: the increasing value of the test beyond 
aneuploidies analysis

Francesca Stollagli 1,*, Elisa Fortuna 2, Stefano Fruci 1, Federica Totaro Aprile 2, Silvia Buongiorno 1, 
Tatiana Antonielli 1, Silvia Salvi 1,2, Antonio Lanzone 1,2

1 Department of Obstetrics, Gynaecology and Pediatrics, Fondazione Policlinico Agostino Gemelli IRCCS, Rome, Italy.
2 Faculty of Medicine and Surgery, Università Cattolica del Sacro Cuore, Rome, Italy.
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Objective. The aim of the study was to investigate the ability of 
first trimester maternal serum pregnancy associated with plas-
ma protein A (PAPP-A), fetal fraction (FF), and uterine arteries 
pulsatility index (PI) in predicting obstetric complications.
Materials and Methods. This is a population-based retrospec-
tive cohort study conducted on all the women with singleton 
pregnancies booked for non-invasive prenatal testing at Fon-
dazione Policlinico A. Gemelli between June 2015 and January 
2021. 512 women were enrolled.
Results. Low PAPP-A (cut-off < 0.4 MoM) was associat-
ed with fetal losses (5.9% vs 1.5% p < 0.0001), preeclampsia 
(7.7% vs 1.8% p = 0.049) low-birth weight neonates (< 2500 
g; 19.2% vs 7.9% p = 0.045), preterm delivery before 34 weeks 

(11.5% vs 3.4% p = 0.039) and before 28 weeks (3.8% vs 0.5% 
p = 0.055). Low FF (cut-off < 7%) was associated with high 
BMI (p < 0.0001), caesarean section (54.1% vs 27.3% p = 0.009) 
and preterm delivery before 37 weeks (32.4% vs 16.4% p = 
0.032). High uterine arteries PI (cut-off ≥ 95° percentile) was 
associated with fetal losses (10% vs 0.6% p = 0.018), very low-
birth weight neonates (< 1500 g; 11.1% vs 0.6% p = 0.003) and 
preterm delivery before 37 weeks (55.5% vs 18.71% p = 0.008). 
Conclusions. The first trimester biochemical assessment ap-
pears to play an important role not only for chromosomal 
anomalies, but also in early and successfully predicting and 
counselling women at higher risk of developing obstetric and 
perinatal complications.
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NIPT vs combinated test for predicting aneuploidies: a case report

Fiorella Bucci, Martina Marmorato *, Giulia Calonaci, Stefano Masoni

Department of Gynecology and Obstetrics, Valli Etrusche Hospital, Livorno, Italy.
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Background. Prenatal screening for trisomy 21-18-13 and 
selected sex chromosome aneuploidies can be performed us-
ing next-generation sequencing of cell-free DNA (cfDNA) in 
the maternal circulation or a combined test with free ß-hCG, 
PAPP-A dosage and nuchal translucency misuration.
Case presentation. A 32-year-old healthy caucasian woman, 
first spontaneous pregnancy, performed a non invasive prena-
tal test (NIPT) at 10 weeks of pregnancy which resulted in low 
risk for Trisomy 13, 18 and 21 and major aneuploidies. Fetal 
fraction was 4%. 
At 13 weeks, the same patient performed a combined test with 
high-risk result for trisomy 18 and 21 (1:58 and 1: 204 respec-
tively), low risk for trisomy 13 (1:1049). Despite medical ad-
vice, she did not undergo genetic counseling. 

At 15 weeks of pregnancy the patient was diagnosed with in-
ternal abortion. The response of the molecular investigation 
on the skin biopsy was: condition compatible with triploid 
chromosomal structure. Histological examination of the pla-
centa showed no abnormalities.
Conclusions. Triploidy is a rare chromosomal abnormality un-
related to maternal age. The prevalence at 12 weeks is about 1 
in 2000 but it is highly lethal and very rarely observed in live 
births. NIPT has a high predictive value, but it still remains a 
screening test for the rare false negatives. The reasons for false 
negatives are: confined placental mosaicism, borderline low 
fetal fraction, maternal copy number variants, technical issues.
In case of discrepancy between the two screening tests, it is 
always advisable to carry out genetic counseling.
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Prenatal diagnosis of tuberous sclerosis complex: a case report

Eleonora Nardi 1,*, Francesca Castiglione 1, Mariarosaria Di Tommaso 2, Lucia Pasquini 3, 
Viola Seravalli 2
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Objective. Tuberous sclerosis is a rare genetic condition that caus-
es hamartomas to develop in different parts of the body. It has 
an autosomal dominant inheritance pattern with variable pene-
trance, and it can adversely affect maternal and fetal outcome. 
Cardiac rhabdomyomas are an early manifestation of tuber-
ous sclerosis. They can grow in size and number during fetal 
development, but they usually regress within the first years 
of life. However, the presence of a rhabdomyoma in the right 
atrium could lead to cardiac arrhythmias in both the antenatal 
and postnatal periods.
Materials and Methods. A 21-year-old primigravida per-
formed an ultrasound at 20 + 2 gestational weeks and the fetus 
was diagnosed with an apical rhabdomyoma of the interven-
tricular septum and a right atrial rhabdomyoma between the 
superior vena cava orifice and the posterior wall. 

Results. A genetic examination was performed on the amni-
otic fluid revealing a paternal mutation for TSC1. The genetic 
investigations and the fetal ultrasound findings suggested the 
fetus was suffering from tuberous sclerosis. Therapeutic ter-
mination of pregnancy was performed at 21 + 1 weeks.
The pathological examination confirmed the presence of the 
rhabdomyomas.
Conclusions. Tuberous sclerosis occurs due to the deletion, re-
arrangement, and inactivating mutation of tumor suppressor 
genes TSC1 or TSC2 leading to the formation of hamartomas 
in many and different organs. 
The early manifestation of tuberous sclerosis can be detected 
in prenatal screening and most commonly involves the heart 
and brain. The cardiac localization requires a careful evalua-
tion of organ function in the postnatal period. 
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Voluminous chorionic cyst of the umbilical cord insertion site: 
a case report

Giorgia Cardella 1,*, Francesca Macrì 1, Pietro Cignini 1, Michele Carlo Schiavi 1, Pier Luigi Palazzetti 2

1 Sandro Pertini Hospital, Rome, Italy.
2 University of Rome Tor Vergata, Rome, Italy.
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Background. Large subchorionic cysts are extremely rare, and 
although they rarely have a significant impact on a pregnan-
cy, when located near the umbilical cord insertion, the risk of 
umbilical cord constriction is increased. This may cause fetal 
growth retardation and intrauterine asphyxia.
Case presentation. We present a case of an ultrasound-as-
sessed placental subchorionic cyst in a 29-year-old, 0 para, 
tertigravid woman. The avascular cyst was first found at a 
gestational age of 22 weeks and measured 31 × 31 mm. After 
several longitudinal controls, at 39 weeks of pregnancy, the 
woman delivered a healthy female baby by cesarean section 
during which the cyst became haemorrhagic. A histopatholog-
ical examination revealed an amniotic cyst 7 cm in diameter 
located at the point of insertion of the umbilical cord, which 
was normovascularised and structured, 20cm in length and 
whose central insertion appeared velamentous, in the context 
of a placenta measuring 18 × 16 × 3 cm. The chorionic cyst 
appeared to be lined with extravillous trophoblast cells, free 
from atypia. 
Conclusions. Serial ultrasound examinations are indicated to 
assess the risk of altered fetal growth and potential umbilical 
cord involvement and are therefore essential for planning the 
appropriate time of delivery. 
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Hidradenitis suppurativa, pyoderma gangrenosum and ulcerative colitis 
together during pregnancy: bad luck or is there any other explanation?

Chiara Comerio *, Valeria Poletti De Chaurand, Elena Osella, Ilaria Ferrante, Michela Sonzini, Ilaria 
Baiguini, Giulia Mazzoni, Diletta Guglielmi, Rita Secomandi, Salvatore Greco, Pamela Vezzoli, 
Luisa Patanè

ASST Papa Giovanni XXIII, Bergamo, Italy.
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Objective. We reported a case of the concurrent onset during 
pregnancy of suppurative hidradenitis (HS), pyoderma gan-
grenosum (PG) and ulcerative colitis (UC) in a previously 
healthy woman managed at our referral center. 
Materials and Methods. This is a case report about a primip-
arous, 22-year-old Indian woman who was admitted to our 
emergency room at 24 weeks of gestation with fever and me-
lena. At the visit, several pustular abscess lesions of the left 
axillary were found and the rettoscopy suggested UC. Follow-
ing this, a rash with pustules appeared on her inferior limbs 
and worsened with the development of painful hemorrhagic 
ulcers. After a multidisciplinary team consultation, a diag-
nosis of an overinfected HS of the axilla and PG of the legs 
associated with UC was made. With antibiotic therapy, high-
dose corticosteroid infusion and Mesalazine therapy the mele-
na gradually stopped and, simultaneously, a nearly complete 
recovery of the cutaneous manifestations of HS and PG was 
obtained. At 34.5 weeks, she vaginally delivered a healthy ne-
onate of 2200 g. 
Results. HS, UC, and PG represent the components of an auto-
inflammatory immuno-mediated syndrome, called PCHS syn-
drome, only recently described. This is the first case of PCHS 
syndrome managed during pregnancy. The close monitoring 
and the enhancement of one of the associated conditions (UC) 

lead to the simultaneous improvement of the others, proving 
the link between these pathologies.
Conclusions. The physiology of pregnancy could create con-
ditions that mimic inflammatory disorders amplifying the 
risk of developing autoinflammatory diseases in predisposed 
women. A multidisciplinary approach to the different diseases 
allowed a favorable course of the pregnancy itself.
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Low level of PAPP-A MoM and obstetric outcomes in SGA and AGA babies: 
a retrospective cohort study

Anna Luna Tramontano *, Filomena Giulia Sileo, Vincenza Dipace, Maria Laura Diamanti, Giuseppe 
Chiossi, Francesca Ferrari, Francesca Monari, Elisabetta Petrella, Fabio Facchinetti, Emma Bertucci

Obstetrics and Gynecology Unit, Mother-Infant and Adult Department of Medical and Surgical Sciences, University of Modena 
and Reggio Emilia, Modena, Italy.
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Objective. To compare obstetric and neonatal outcomes ac-
cording to PAPP-A MoM at combined tests.
Materials and Methods. Retrospective cohort study of all 
combined tests performed in singleton pregnancies at the 
same institution between 2015 and 2021 with available preg-
nancy outcomes. The following was recorded for all women 
and babies: age and BMI, mode of conception, free-betahCG 
and PAPP-A values and MoM, CRL, NT and the risk for T21, 
T13 and T18, Gestational Age (GA) at delivery, birthweight, 
Apgar at 5 min, arterial pH (pHa) and base excess (BE), need 
for NICU, blood loss at birth. We defined adverse neonatal 
outcomes if any of the following occurred: Apgar < 7 at 5’, 
pHa < 7.10, BE < -10 and NICU admission. We planned to 
compare obstetric outcomes between women with PAPP-A 
MoM above or below 0.42 MoM (5th cle).
Results. 1826 records were available; among these, 76 (4.2%) 
women had PAPP-A MoM < 5th cle, which did not differ ac-
cording to mode of conception, maternal age or BMI (p > 0.05). 
Results of combined tests and obstetric outcomes according 
to PAPP-A MoM are shown in Table 1. We decided then to 
compare obstetric outcomes after excluding all SGA (n = 201, 
11%). Having a PAPP-A MoM < 5th remained associated with 
lower free-betahCG MoM (p = 0.004), lower blood loss at de-
livery (p = 0.015) and lower birthweight (p = 0.033) but also 
increased the risk of adverse composite neonatal outcome (OR 
2.1, 95%CI 1.1-4.1, p = 0.028).
Conclusions. AGA babies with PAPP-A MoM < 5th cle at com-
bined tests have an increased risk of adverse composite neo-
natal outcome, warranting further investigations. 

Table 1. 
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sFlt-1/PlGF ratio, in pregnancies complicated by HDP and/or FGR, 
for prediction of maternal and perinatal complications

Daniela Denis Di Martino *

IRCCS Cà Granda, Ospedale Maggiore Policlinico di Milano, Milan, Italy.
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Objective. Hypertensive disorders (HDP) and fetal growth re-
striction (FGR) are characterized by placental oxidative stress 
and angiogenic imbalance. We hypothesized that the sFlt-1/
PlGF ratio could be a valid diagnostic tool for predicting ad-
verse maternal and perinatal outcomes.
Materials and Methods. We recruited pregnant women af-
fected by isolated FGR or HDP. Ultrasound data and sera 
samples were collected at the diagnosis. Patients were clas-
sified according to the occurrence of maternal (abruptio pla-
centa, HELLP syndrome, severe preeclampsia) and perinatal 
complications (perinatal death, cord pH < 7.1 or BE > -12, Ap-
gar score < 7 at 5th minute, and major neonatal complications). 
The survey was divided into an interpretative statistical anal-
ysis of the test population and a subsequent predictive phase.
Results. We recruited 350 consecutive singleton preg-
nancies and respectively, 81 and 90 cases developed 

maternal and perinatal complications. Patients develop-
ing complications at delivery had a significantly higher 
sFlt-1/PlGF ratio (236.1252.5) at recruitment than those 
who did not (44.170.3) (p < 0.001). Multivariate analy-
sis showed that for each 10-unit increase in the sFlt-1/
PlGF ratio the chance of developing maternal and peri-
natal complications increased by 8% (OR 1.008, 95%CI 
1.005-1.010, p = 0.007) and by 6% (OR 1.006, 95%CI 1.004-
1.009, p < 0.001) respectively. We constructed a predic-
tive model with Sn 75%, Sp 88%, AUC 81% for maternal 
(p = 0.008) and Sn 81%, Sp 89%, AUC 85% for perinatal 
complications (p < 0.001).
Conclusions. Our analysis showed that the sFlt-1/PlGF ra-
tio, in a high-risk population, proved to be a useful tool for 
predicting the onset of maternal and perinatal complications, 
weeks prior to delivery.
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Late third trimester diagnosis of a congenital haemangioma: 
a case report

Sara Tabacco 1,*, Nadia Pilolli 1, Sandra Di Fabio 2, Valentina Polsinelli 1, Donatella Lattanzi 1, Sonia 
Paleri 1, Andrea Dotta 3, Pietro Bagolan 3, Maurizio Guido 1, Ilaria Fantasia 1

1 Obstetrics & Gynaecology Unit, San Salvatore Hospital, L’Aquila, Italy.
2 Neonatology Unit, San Salvatore Hospital, L’Aquila, Italy.
3 Department of Medical and Surgical Neonatology, “Bambino Gesù” Children’s Hospital IRCCS, Rome, Italy.
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Objective. We present the case of a child born with a volumi-
nous rapidly involving congenital hemangioma on the back 
side of the neck.
Materials and Methods. The mother was 36 years old and had 
a non eventful personal history. The pregnancy was uneventful 
and her routine ultrasound scan showed no fetal abnormalities. 
She referred to hospital for contractions at 40 weeks. At the ad-
mission ultrasound, a voluminous soft tissue lesion measuring 
14 × 15 cm was detected on the posterior side of the neck. The 
mass had a predominantly cystic appearance and was highly 
vascularized. Due to the risk of labour dystocia an uncompli-
cated caesarean section was performed. A healthy male weight-
ing 4515 g and hemodynamically stable was delivered.
Results. The presence of a congenital hemangioma was con-
firmed but a blood sample showed severe anemia and throm-
bocytopenia that required several transfusions of blood, plas-
ma, platelets and clotting factors. Due to the association of 
congenital haemangioma and thrombocytopenia a diagnosis 
of Kasabach-Merritt syndrome was made. Despite treatment 
with steroids and acetilsalicilic acid and subsequent scle-
ro-embolization of the lesion, only partial reduction of the 
mass was obtained. Subsequently, the lesion was removed by 
surgery and a histological examination confirmed RICH’s di-
agnostic hypothesis. After surgery, the child’s conditions im-

proved rapidly, he was finally discharged at 7 months in good 
conditions.
Conclusions. The Kasabach-Merrit syndrome is a rare condi-
tion whose prenatal diagnosis is rare. We describe the case of 
a rapidly evolving congenital hemangiomas in the late third 
trimester that highlights the importance of performing an ad-
mission ultrasound before labor.
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First trimester prediction of uterine rupture in cesarean scar pregnancy

Nicole Meogrossi, Roberta Paniello, Danilo Italo Pio Buca, Francesca Di Sebastiano, Marco Liberati, 
Francesco D’Antonio *

Center For High-Risk Pregnancy and Fetal Care, Department of Obstetrics and Gynecology, University of Chieti, Chieti, Italy.

DOI: 10.36129/jog.2022.S09
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Objective. To elucidate the predictive accuracy of first trimes-
ter ultrasound for uterine rupture in women with CSP.
Materials and Methods. Retrospective analysis of women 
with a prenatal diagnosis of CSP at 6-8 weeks gestation. We 
tested the hypothesis that the severity of CSP can predict the 
risk of uterine rupture in the first and early second trimester 
of pregnancy. 
Results. 119 women with a prenatal diagnosis of CSP were 
included in the analysis. Uterine rupture occurred in 7.6% of 
women, while 92.4% progress to the third trimester and all 
were found to be affected by PAS. All cases complicated by 
uterine rupture showed COS1 sign or “in the niche” insertion 
of the gestational sac compared to 13% and 14% of COS2 and 

“on the scar” insertion (p < 0.001 for both), respectively. At 
multivariate logistic regression analysis, only COS1 or “in the 
niche” insertion was independently associated with the risk 
of uterine rupture. When these figures were translated into a 
predictive model, COS1 insertion had a sensitivity of 100%, a 
specificity of 88.18%, while the corresponding figures for “in 
the niche implantation” were 100% and 87.27%, respectively.
Conclusions. This is the first study reporting the (predictive) 
accuracy of first trimester ultrasound in predicting uterine 
rupture in women with CSP. Ultrasound assessment of the 
relationship between the gestational sac and the area of the 
prior CD scar can predict the risk of uterine rupture in women 
with CSP.
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First trimester fetal neurosonography: clinical feasibility 
and diagnostic performance

Lorenza Della Valle *, Chiara Cerra, Francesca Di Sebastiano, Danilo Italo Pio Buca, Marco Liberati, 
Francesco D’Antonio

Center For High-Risk Pregnancy and Fetal Care, Department of Obstetrics and Gynecology, University of Chieti, Chieti, Italy.

DOI: 10.36129/jog.2022.S10
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Objective. To report the clinical feasibility and diagnostic per-
formance of first trimester fetal neurosonography in a low-
risk population.
Materials and Methods. Prospective study including all fe-
tuses with a low combined screening test scanned at 11-14 
weeks of gestation. The aim of this study was to report the 
rate of visualization of the different fetal intra-cranial struc-
tures, as suggested by the ISUOG guidelines for the second 
trimester fetal neurosonography, at the time of the 11-14 
weeks scan. The fetal central nervous system (CNS) structures 
assessed were interhemispheric fissure, frontal and posterior 
horns, thalami, third ventricle, peri-callosal artery and corpus 
callosum, cerebellum and cerebellar vermis.

Results. 167 fetuses were included. The interhemispheric fis-
sure was assessed in all cases. Anterior and posterior horns of 
the cerebral ventricles were clearly differentiated in 98.5% and 
98.7% of cases, while third ventricle in 45.2%. The pericallosal 
artery was visualized in 99.2% of cases while there was a di-
rect visualization of the corpus callosum in only 15% of cases. 
Fetal cerebellum was clearly identified in 93.5% of cases and 
cerebellar vermis in 91%.
Conclusions. This is the first study exploring the diagnos-
tic performance of first trimester fetal neurosonography at 
the time of the 11-14 weeks scan. First trimester assessment 
can identify most of the supra and infra tentorial intracranial 
structures.
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Prevalence and risk factors of puerperal endometritis in a prospective 
cohort study in Modena, Northern Italy
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Mario Sarti 3, Fabio Facchinetti 1
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Objective. The purpose was to investigate the prevalence of 
puerperal endometritis, diagnosed by cultural exams on en-
dometrial tissue according to a diagnostic protocol. The sec-
ondary outcome was to evaluate the correlations of endome-
tritis with obstetric outcomes.
Materials and Methods. This was a prospective cohort study 
including women who delivered at the Policlinic Hospital of 
Modena from January 2019 to July 2022. Tests were performed 
on mothers with puerperal pyrexia (> 38.4 °C in two measure-
ments, at least 4h apart), endometrial, urine, and blood cul-
tures. Moreover, thorax Rx, abdominal and gynecological US 
were routinely done. Obstetric outcomes and other cultural 
results were collected in clinical informatics charts.
Results. 155 women were included from 10,202 deliveries. 
Of these, 116 (75%) endometrial biopsies resulted positive, 
with a prevalence of puerperal endometritis of 1.14%. Women 

with puerperal endometritis significantly delivered with cae-
sarean section rather than vaginally (39.6% vs 11.38%, P-val-
ue = 0.000). Regarding the diagnostic protocol, 36.5% of the 
104 women who underwent urine culture resulted positive, 
while 20% of the 95 cases of blood cultures performed test-
ed positive. Radiological examinations included: abdomen 
ultrasound (n = 76) and chest X-Ray (n = 76), which result-
ed completely negative in only 35.5% and 46.0% of the cases 
respectively. Finally, endometritis was clearly suspected after 
gynaecological US in only 18.9% of cases,
Conclusions. The prevalence of puerperal endometritis 
among women who delivered in our centre was 1.4%, similar 
to the rate in literature. In more than one-thirds of the cases, 
urine culture samples were also positive. Women who under-
went caesarean section had a higher risk of endometritis com-
pared with vaginal delivery. 
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Eclampsia: how to optimize maternal outcomes? Experience of a 
referral centre
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Caterina Serena 2, Serena Simeone 2, Felice Petraglia 1, Federico Mecacci 1,2
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Objective. Eclampsia is the occurrence of seizure during preg-
nancy or puerperium, and remains one of the major causes of 
maternal morbidity and mortality with an incidence of 1.6 to 
10/10,000 deliveries in developed countries. According to the 
INOSS report, 45% of maternal eclampsia-related deaths could 
be prevented with appropriate care. Our aim was to describe 
the current management of eclampsia and to identify the most 
frequent clinical errors to improve maternal outcomes.
Materials and Methods. We performed a monocentric retro-
spective study on 7 cases which occurred between January 2016 
and January 2021 at Careggi University Hospital, Florence. We 
analyzed medical history, course of pregnancy, characteristics 
of seizure, management, and maternal and fetal outcomes.
Results. Five cases occurred before delivery, 2 in postpartum. 
In 3 pre-partum cases, delivery was performed with an emer-
gency cesarean section in general anesthesia.

Pharmacological treatment for hypertension and prevention 
of recurrence of seizures with Magnesium Sulfate resulted ap-
propriate according to international guidelines.
The standard sequence of acute care during the seizure, stabi-
lization of maternal conditions followed by delivery was not 
respected. In all pre-partum cases managed with emergency 
cesarean section, we found negative maternal outcomes: two 
cases of PRESS (Posterior-Reversible-Encephalopathy-Syn-
drome) and one case of maternal respiratory failure. Our data 
are consistent with the INOSS report.
Conclusions. Management of eclampsia is currently not ap-
propriate, with consequent poor maternal outcomes.
Considering the rarity of this condition an adequate and re-
current staff training would be necessary. In fact better out-
comes would be obtained by optimizing prenatal and intra-
partum care.
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Objective. Nowadays preeclampsia first trimester screening 
is not able to predict the different phenotypes of HDP, that 
are characterized by different times of onset, fetal growth and 
patterns of uterine arteries (UtA) Doppler velocimetry.
UtA Doppler velocimetry represents a proxy of placental func-
tion and provides indirect information regarding placentation 
process.
We investigated if, in patients at high risk for HDP according 
to the Fetal Medicine Foundation (FMF) algorithm, the pres-
ence of UtA-PI > 95th percentile represents a risk factor for ad-
verse maternal and fetal outcomes.
Materials and Methods. Multicentric retrospective study on 
244 patients with high risk FMF preeclampsia screening en-
rolled at “Piero Palagi” Hospital, Florence and at Careggi Uni-
versity Hospital, Florence.
Patients were divided into two groups: UtA-PI ≤ 95th percen-
tile and UtA-PI > 95th percentile. 
Maternal characteristics, maternal and fetal outcomes were 
compared.
Results. UtA-PI > 95th percentile is significantly associated 
with Fetal Growth Restriction, severe PE and HELLP syn-
drome and resulted as a possible risk factor for Apgar index ≤ 
7 at 1st minute. 
Moreover, smoke habit has been found to be a risk factor, 
while advanced maternal age, the use of assisted reproductive 
technology and chronic hypertension unexpectedly resulted 
protective factors.
Pre-pregnancy BMI resulted irrelevant.

Conclusions. Our study demonstrates that, in patients at 
high risk for HDP, UtA-PI > 95th percentile is associated with 
worse maternal and fetal outcomes. These data should guide 
clinicians in the management of pregnancy, suggesting a more 
intensive clinical and ultrasonographic follow-up in order to 
identify the onset of complications early on and to optimize 
therapeutic strategies.

Table 1.  Comparison of maternal characteristics, maternal and neonatal out-
come between patients with UtA-PI ≤ 95th percentile and UtA-PI > 95th percentile.
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Objective. Epidermal Growth Factor Like Domain 7 (EGFL7) 
is an angiogenic factor that we have recently identified in 
human placenta trophoblast. In pregnancies complicated by 
preeclampsia (PE) a significant EGFL7 downregulation in pla-
cental tissues is on the other hand accompanied by a signifi-
cant increase in maternal plasma. Circulating EGFL7 can dif-
ferentiate early- and late-onset PE (e-PE and l-PE) and isolated 
intrauterine growth restriction (IUGR) from e-PE. Pravastatin 
(PRA) is a lipid-lowering drug whose potential in the preven-
tion and treatment of PE has been highlighted. The aim of our 
study is to evaluate the ability of PRA to modulate EGFL7 
expression in human chorionic villous explant cultures from 
uncomplicated and PE- and IUGR affected pregnancies.
Materials and Methods. 19 women were enrolled for this 
study: 10 healthy controls, 4 e-PE, 3 l-PE and 2 IUGR. Chori-
onic villous explants were cultured for 24 hours with or with-
out 10 μM PRA. The gene and protein expression of EGFL7 
and other angiogenic factors were quantified by qRT-PCR and 
Western Blot analysis.

Results. PRA significantly increased EGFL7 gene expression 
in cultures obtained from healthy, l-PE and IUGR pregnancies 
(p < 0.001, p = 0.006, and p = 0.014, respectively), while its 
levels decreased in e-PE villi after PRA treatment (p = 0.025). 
This trend was confirmed at protein level.
Conclusions. Pravastatin is able to modulate the expression of 
EGFL7 in human placenta; the differences observed between 
l-PE and e-PE underlines once again the well-known different 
nature of the two forms of PE and isolated IUGR.
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Objective. Normally clinical evaluation and management of 
patients with chronic hypertension in pregnancy focuses on 
the evaluation of laboratory parameters and peripheral blood 
pressure. The aim of the study was to investigate the haemo-
dynamic parameters and central blood pressure values in pa-
tients with chronic hypertension during the II and III trimester.
Materials and Methods. We enrolled 39 patients, including 14 
patients with chronic hypertension on methyldopa therapy. 
All the women underwent peripheral and central blood pres-
sure measurement using USCOM BP PLUS and hemodynam-
ic assessment using USCOM. 
Results. Patients with chronic hypertension showed higher 
values of cMAP both in the second and third trimester (94.07 
± 7.84 vs 88.03 ± 7.95; 94.43 ± 10.17 vs 83.76 ± 10.03), higher 
pMAP (94.07 ± 10.08 vs 85.51 ± 9.92) and PKR (31.05 ± 11.92 
vs 23.36 ± 9.93) in the third trimester, higher TVR (1131.23 ± 
204.23 vs 986.22 ± 181.83; 1174.10 ± 224.23 vs 996.28 ± 229.83) in 
both the second and third trimester; a lower INO in the third 
trimester compared to the second (1.65 ± 0.21 vs 1.90 ± 0.17), as 
shown in Table 1.
Conclusions. It was already known that pregnancies compli-
cated by chronic hypertension show a hypodynamic circula-
tion, but peripheral blood pressure normally measured at the 
level of the brachial artery does not adequately reflect the con-
ditions of the cardiovascular system; in fact, the most relevant 
differences were observed above all in central blood pressure 
values, both in the second and third trimesters, proving to be 

much more sensitive than peripheral pressure and therefore 
more suitable for the correct management of these patients.

Table 1. 
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Objective. Maternal Peripheral Vascular Resistance (PVR) ap-
pears to be an interesting tool to identify normotensive and 
chronic hypertensive patients who may develop early and 
late complications of pregnancy. We analyzed the relationship 
between maternal hemodynamics and fetal growth at mid 
gestation and delivery in chronic hypertension.
Materials and Methods. 152 chronic hypertensive patients 
were submitted to maternal echocardiography noting PVR at 
22-24 weeks gestation and were followed until delivery not-
ing therapy, birthweight centile and the diagnosis of FGR.
Results. A significant correlation was found between PVR at 
24 weeks gestation and birthweight centile at delivery, while 
CO showed a weaker correlation coefficient.
PVR at 24 weeks gestation was predictive for birthweight below 
the 10th centile and for FGR according to Gordijn et al.

Patients treated with CCBs (Calcium channel blockers) with 
or without other drugs had lower PVR vs those treated with-
out CCBs (p = 0.019). Treatment with beta blockers during 
pregnancy was a risk factor for a birth weight < 10° pc (p = 
0.020) but not a risk factor for FGR according to Gordijn et al. 
(p = 0.48).
Conclusions. The main finding of this study was the strong 
correlation between PVR weeks before delivery and birth-
weight centile in patients with chronic hypertension. Higher 
PVR are an excellent predictor of FGR according to Gordijn 
et al. weeks before delivery. Therapy with Beta-blockers or 
CCBs might have different effects on maternal and fetal he-
modynamics, and fetal growth too; these observations might 
open new areas of intervention to treat patients with altered 
hemodynamics.
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Objective. Some forms of preeclampsia (PE) present a strong 
link with metabolic diseases; also, gut dysbiosis has been iden-
tified for causing metabolic diseases, but the role of gut microbi-
ome in the pathogenesis of hypertensive disorder of pregnancy 
(HDP) and fetal growth restriction (FGR) remains unknown.
Materials and Methods. We performed a prospective 
case-control study. 16S and metabolomic analyses were per-
formed by IRCCS Humanitas comparing faecal microbiome 
and metabolome of HDP or isolated FGR (iFGR) and normo-
tensive pregnant women. 
Results. We recruited six preeclamptic patients with fetal 
growth restriction (HDP-FGR), 12 HDP, 19 iFGR and 12 con-
trols. Through the alfa and beta diversity analysis, we observed 
that the HDP-FGR group separated from the others (p = 0.003). 
At the analysis of the phylum, only the iFGR group showed 
a reduction in terms of Firmicutes bacteria both compared to 

HDP-AGA and to the healthy pregnant population (p < 0.001). 
Regarding the genus, in the HDP-FGR group, in particular Ru-
minococcaceae and Sellimonas were enriched, while Clostridia, 
and Dorea were markedly depleted. In the HDP-AGA group, 
Escherichia and Streptococcus were higher, while Clostridium 
were depleted. The iFGR showed a reduction in Coprobacter 
and enriched in Ruminococaceae.
Finally, the metabolomic analysis confirmed the 16S cluster-
ization and suggested metabolomic alterations linked to the 
carbohydrate metabolism in the HDP-FGR (p = 0.002).
Conclusions. This study suggests that the gut microbiome 
of patients with HDP-FGR is significantly different from a 
healthy pregnancy and contributes to disease pathogenesis, 
while this is not the case in the HDP-AGA or iFGR, that is 
in agreement with the multiple causes of HDP-AGA and 
iFGR.
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Objective. To investigate the potential role of Aspirin in re-
ducing the risk of preeclampsia (PE), as well as adverse ma-
ternal and perinatal outcomes in twin pregnancies.
Materials and Methods. Medline, Embase, Google Scholar, 
Cochrane and Clinicaltrial.gov databases were searched. The 
primary outcome was the incidence of PE. Secondary out-
comes included gestational hypertension, fetal growth restric-
tion (FGR), preterm birth (PTB), gestational age (GA) at birth, 
and adverse events secondary to aspirin administration. Sub-
group analyses according to chorionicity, aspirin dose, and 
gestational age at administration were also performed. Head-
to-head meta-analyses reporting results as summary odds ra-
tios (OR) and mean differences were used. 
The conclusion of the meta-analysis on the primary outcome 
was assessed using GRADE.

Results. Nine studies (2273 twin pregnancies) were included. 
When considering all studies, the risk of PE was lower in twin 
pregnancies treated compared to those not treated with aspi-
rin (OR 0.72, 95%CI 0.53-0.99, p = 0.05), while there was no 
significant difference in the risk of gestational hypertension (p 
= 0.8), FGR (p = 0.6) or adverse maternal and perinatal events 
(p = 0.9) compared to those not treated. When considering 
only studies with aspirin dose > 100 mg/day, the risk of PE 
(OR 0.49, 95%CI 0.25-0.96, p = 0.04) was significantly lower 
in pregnancies taking compared to those not taking aspirin. 
Conclusions. Administration of aspirin in women with twin 
pregnancies reduces the risk of PE. The findings from this 
study highlight the need for randomized controlled trials elu-
cidating the actual role of aspirin in affecting maternal and 
perinatal outcome in twin pregnancies. 
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Objective. We aimed to evaluate the diagnostic accuracy of 
the fetal growth velocity to predict small for gestational age 
(SGA) fetuses. We further assessed the role of ultrasound ex-
amination reiterations and the differences between estimated 
fetal weight (EFW) and fetal abdominal circumference (AC).
Materials and Methods. We conducted a retrospective observa-
tional study considering all single pregnancies with at least two 
growth scans performed between 20 and 38 weeks gestation. 
Women with only one scan and twin pregnancies were excluded, 
and fetal growth velocity was assessed as a unit/week or z-score/
week variation. The outcomes were SGA < 3rd and 10th centile.
Results. In total, 1412 women and 3397 ultrasound scans were 
considered. Our study showed that fetal growth velocity was 

predictive of SGA. The growth velocity evaluated as a unit/
time was more predictive of the z-score/time evaluation and 
was notably valuable for diagnosing SGA < 3rd percentile. 
With the increase in the ultrasound scan reiterations, fetal 
weight growth velocity was more accurate in predicting SGA. 
There were no differences between the predictive value of the 
estimated fetal weight or the fetal abdominal circumference 
growth in predicting small for gestational age.
Conclusions. Fetal growth velocity is significantly predic-
tive for SGA, especially for those born with a fetal weight 
< 3rd centile. Assessing growth velocity as units/time and 
with a broader number of reiterations increases prediction 
accuracy.
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Objective. To verify whether the use of the temporal criteri-
on of 32 weeks’ gestation is effective in identifying maternal 
hemodynamic differences between early- and late-onset fetal 
growth restriction (FGR), and to test the statistical perfor-
mance of a classificatory algorithm for FGR.
Materials and Methods. A prospective multicenter study in-
cluding singleton pregnancies with a diagnosis of FGR based 
on the international Delphi survey consensus was conducted. 
Hemodynamic assessment was performed by USCOM-1A. 
Comparisons between early- and late-onset FGR, FGR asso-
ciated with hypertensive disorders of pregnancy (HDP-FGR), 
and isolated FGR (i-FGR) were performed. Finally, a classifi-
catory analysis based on the Random Forest model was per-
formed to identify variables with the ability to differentiate 
FGR phenotypes.
Results. During the study period, 146 pregnant women ful-
filled the inclusion criteria. In 49 (48.1%) women, FGR was 

associated with HDP. Fifty-nine (57.8%) cases were classified 
as early-onset. Comparison of the maternal hemodynamics 
between early- and late-onset FGR did not show any differ-
ence. Similarly, non-significant findings were observed in 
sensitivity analyses performed for HDP-FGR and for i-FGR. 
In turn, comparison between pregnant women with FGR 
and hypertension and women with i-FGR, independently 
of the gestational age at FGR diagnosis, revealed substantial 
differences, with the former showing higher vascular pe-
ripheral resistances and lower cardiac output. The classifica-
tory analysis identified both phenotypic and hemodynamic 
variables as relevant in distinguishing HDP-FGR from i-FGR 
(p = 0.009).
Conclusions. Our data show that HDP, rather than gestation-
al age at FGR diagnosis, allows us to appreciate specific ma-
ternal hemodynamic patterns and to accurately distinguish 
two different FGR phenotypes.
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Objective. The aim of the study was to evaluate the relationship 
between fetal Doppler parameters and functional echocardiog-
raphy in a population of late-onset growth restriction fetuses 
(LFGR).
Materials and Methods. A single center prospective study 
including a consecutive series of non-anomalous single-
ton pregnancies with suspected LFGR. During routine 
follow-up, the assessment of fetal Doppler (umbilical 
artery (UA) and middle cerebral artery) was performed. 
Moreover, two-dimensional clips of the four-chamber 
view of the fetal heart were prospectively collected. The 
cohort population was divided into two groups: LFGR 
with normal UA Doppler (Group I) and LFGR with UA > 
95°P (Group II). One dedicated operator effected a speckle 
tracking functional echocardiography with TomTec Gmbh 
software.

Correlation between Doppler parameters and the fetal cardiac 
indexes was described with cross-sectional analysis.
Results. 17 cases fulfilling the eligibility criteria were included, 
and 61 cross-sectional measurements were analysed. A signifi-
cantly higher Ejection Fraction (EF) (60 vs 55.1, p = 0.03) and Left 
Ventricle (LV) circumferential strain (-31 vs -25.7, p = 0.04) was 
found in group I compared with group II. A sub-analysis on a 
selected population of fetuses with a weight between the 3rd and 
the 10th percentile at birth was also performed. A significantly 
reduced LV global longitudinal strain (-18.6 vs -21.9, p = 0.01), LV 
global radial strain (-31.1 vs -47.5, p = 0.003), LV global circum-
ferential strain (-24.4 vs -31.6, p = 0.03) and EF (52.5 vs 60.2, p = 
0.004) was reported in Group I compared with Group II.
Conclusions. In a population of LFGR fetuses, a relationship 
was demonstrated between the UA Doppler and the left ven-
tricular function.
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Objective. Fetal growth restriction (FGR) represents a leading 
cause of perinatal mortality and morbidity. Fetal aortic isth-
mus has been used to evaluate the grade of fetal compromise.
To assess the correlation between the fetal Doppler depth of 
the notch index (AoI-NI) in aortic isthmus, the severity of FGR 
and the perinatal outcome.
Materials and Methods. This retrospective study was con-
ducted on 148 singleton fetuses, divided into five groups: 85 
were AGA – appropriate for gestational age; 28 SGA – small 
for gestational age (estimated fetal weight – EFW < 10° per-
centile); 18 FGR A (EFW < 3° percentile); 12 FGR B (EFW < 
10° percentile and uterine artery pulsatility index – UtA-PI > 
95° percentile); 5 FGR C (EFW < 10° percentile and umbilical 
artery PI > 95° percentile). The composite negative outcome 

(preeclampsia, fetal distress, NICU hospitalization, fetal resus-
citation and Apgar score < 7 at the 5th minute) was recorded. 
Results. AoI-NI was significantly increased in the FGR C 
group with a median value of 0.26 (0.25-0.81), more than dou-
ble that of the other groups, including FGR A and FGR B fe-
tuses with median values respectively of 0.04 and 0.09. At the 
univariate and multivariate logistic regression, AoI-NI was 
significantly associated with the composite negative outcome 
with an Odds Ratio respectively of 33.14 (95%CI 1.93-567.94, p 
< 0.05) and 30.69 (95%CI 1.72-547.84, p < 0.05).
Conclusions. An increased AoI-NI could be associated with 
the most severe form of FGR. The increased aortic isthmus 
notch index was also significantly associated with the pres-
ence of the negative composite outcome.
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Objective. To evaluate the accuracy of hemodynamic parame-
ters in predicting the risk of LVH in women with CH.
Materials and Methods. A prospective study including a co-
hort of singleton pregnancies with a diagnosis of CH according 
to ISSHP guidelines. A non-invasive hemodynamic evaluation 
by USCOM-1A and a trans-thoracic echocardiography were 
performed before 16 weeks of gestation. We also calculated 
the ratio between the Mean Arterial Pressure and the maternal 
Heart Rate (MAP/HR Ratio). LVH was diagnosed when Left 
Ventricular Mass Index was over 95 g/m2. An adverse preg-
nancy outcome (APO) was defined in presence of one of the 
following complications: delivery < 32 weeks, superimposed 
preeclampsia, Intrauterine Growth Restriction, stillbirth.

Results. 49 women were included. Cardiac Output and Sys-
temic Vascular Resistance showed the highest accuracy in 
predicting the risk of LVH (AUC 94.4 95%CI 0.86-0.99 cut-off 
5.8 and AUC 94.0% 95%CI 0.86-0.99 cut-off 1387, respective-
ly). The MAP/HR ratio also showed a good accuracy (AUC 
80.6 95%CI 0.68-0.93, cut-off 1.20) while maternal age showed 
a fair accuracy (AUC 71.8%, 95%CI 0.57-86.0, cut-off 37.0). The 
incidence of an APO was significantly higher in those women 
with LVH (50% vs 18.5%, p = 0.019, OR 4.4, 95%CI 1.2-15.8).
Conclusions. Hemodynamic parameters by USCOM-1A can 
stratify the risk of pregnant woman with CH in presenting 
LVH and to identity those who are likely to have an increased 
risk of an APO.
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Objective. To assess the relationship between adverse perina-
tal outcome and the presence of pre-gestational or gestational 
diabetes (DM or GDM), in a cohort of late-onset FGR fetuses.
Materials and Methods. A retrospective case control study 
was conducted in two tertiary maternity hospitals. A co-
hort of diabetic women with late FGR fetuses was includ-
ed as the case group and compared with a control group of 
non-diabetic women with late FGR fetuses. The following 
criteria were used for the definition of late FGR: abdominal 
circumference (AC) or estimated fetal weight (EFW) < 10 
percentile > 32 weeks or a reduction of more than 50 percen-
tiles of CA compared to second trimester ultrasound scan.
A composite adverse perinatal outcome (CAO) was defined in 
the presence of one of the following outcomes: newborn with 
pH < 7.1, Apgar at 5 min < 7, respiratory support at birth, neona-
tal hypoglycaemia, neonatal jaundice, admission to the NICU.

Results. Overall, over a period of 8 years, 516 pregnancies 
complicated by late-onset FGR were included, 62 (12.0%) 
of them occurring in diabetic women. Among them, 5 
(1%) had pregestational diabetes, 42 (8.1%) GDM on diet 
and 15 (2.9%) GDM on insulin therapy. In the case group 
women had higher BMI at booking (25.3 ± 5.6 vs 22.4 ± 4.0, 
p < 0.001) and a higher incidence of multiparity (35/63, 
55.6% vs 148/448, 33.0%, p < 0.001). No statistically sig-
nificant difference in terms of CAO was found between 
the two groups, while a significantly higher incidence of 
CAO was demonstrated comparing diabetic women on 
insulin therapy with those on diet (17/20, 85%, vs 25/42, 
59.5%, p = 0.04).
Conclusions. The need for insulin therapy in diabetic wom-
en with late-onset FGR fetuses seems to be associated with a 
higher incidence of adverse perinatal outcome. 
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Objective. The aim of the study was to evaluate underlying 
causes and to define perinatal risk factors of neonatal jaundice 
in healthy term neonates, improving knowledge which would 
be valuable to help identify strategies for risk reduction.
Materials and Methods. The study was a retrospective, obser-
vational analysis conducted from January 1, 2022, to August 
15, 2022. Data from infants with a gestational age ≥ 35 weeks 
and birth weight ≥ 2500 grams were prospectively collected. 
Two groups were identified: the first with infants’ total serum 
bilirubin (TSB) level ≥ 12 mg/dL (205 μmol/L) and the second 
group with TBS levels in the normal range. Infants’ data were 

cross-referenced with maternal information such as maternal 
disorders, delivery induction strategy and type of delivery.
Results. A total of 200 mother-infant pairs were included in 
the study. Normal vaginal delivery (46.4% vs 32.1%, p = 0.02) 
and Oxytocin induction (36.2% vs 28.1%, p = 0.03) were a risk 
factor for neonatal jaundice. Epidural analgesia was not statis-
tically significant as a risk factor for neonatal jaundice (27.3% 
vs 29.1%, p = 0.32).
Conclusions. The delivery type affects neonatal jaundice de-
velopment. Vaginal delivery and Oxytocin induction were the 
only perinatal risk factors for neonatal jaundice.
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Objective. To evaluate perinatal outcomes of late-onset FGR 
fetuses showing cerebral redistribution in relation to mod-
ifications of Doppler components of cerebroplacental ratio 
(CPR).
Materials and Methods. Multicentre retrospective study in-
cluding non-anomalous singleton pregnancies complicated 
by late-onset FGR featuring CPR < 5° P. Perinatal outcomes 
were compared across four subgroups: 
1. fetuses showing UAPI < 95° P and MCAPI > 5° P;
2. UAPI > 95° P and MCAPI > 5° P; 
3. UAPI < 95° P and MCAPI < 5° P;
4. UAPI > 95° P and MCAPI < 5° P.
Results. 308 cases were included: 33.4% belonged to group 
1, 28.8% group 2, 20.5% group 3, 17.2% group 4. Group 2 was 
associated with lower gestational age at delivery (37+0+2+1 
vs 38+0+1+6, 37+5+1+6 and 37+5+1+6 weeks for groups 1, 

3 and 4 respectively, p = 0.01) and birthweight (2178+509 vs 
2451+470, 2362+496 and 2416+450 g for groups 1, 3 and 4 
respectively, p < 0.01), higher incidence of cesarean delivery 
(49.4% vs 26.5%, 37.1% and 34.0% for groups 1, 3 and 4 respec-
tively, p = 0.04), delivery < 37 weeks (47.2% vs 20.4%, 25.4% 
and 30.2%, for groups 1, 3 and 4 respectively, p < 0.01), need 
for respiratory support at birth (22.5% vs 7.8%, 7.9% and 9.4% 
for groups 1, 3 and 4 respectively, p < 0.01), NICU admission 
(42.7% vs 20.4%, 20.6% and 34.0% for groups 1, 3 and 4 respec-
tively, p < 0.01), composite adverse outcome (38.2% vs 16.5%, 
15.9% and 24.5% for groups 1, 3 and 4 respectively, p < 0.01) 
and longer neonatal hospital admission (8 vs 4, 5 and 6) for 
groups 1, 3 and 4, respectively, p < 0.01).
Conclusions. The worst perinatal outcomes in late-onset FGR 
with cerebral redistribution occur when characterized by in-
creased UAPI but normal MCAPI.
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Objective. To systematically identify and critically assess the 
quality of clinical practice guidelines.
Materials and Methods. Medline, Embase, Google Scholar, 
Scopus and ISI Web of Science databases were searched to 
identify all relevant CPGs on the management of pregnancies 
complicated by FGR. The risk of bias and quality assessment 
of the CPGs included were performed using AGREE II tool. 
Results. The definition of FGR: 22.2 of CPS adopted the Delphi 
consensus, 55.6% an estimated EFW/AC < 10th centile, 11.1 an 
EFW/AC < 5th centile, one CPG defined FGR as an arrest or a 
shift in the rate of growth measured longitudinally. 55.5% rec-
ommended the customized growth charts. In case of AEDF/
REDF in the umbilical artery: 11.1% recommended assessment 

every 24-48 h, 44.4% every 48-72 h, 1 CPG recommended as-
sessment 1-2 times per week. In case of FGR with mild abnor-
malities in the UA, middle cerebral artery or cerebroplacental 
ratio or presence of FGR without Doppler abnormalities: one 
CPG recommended delivery at 34-37 weeks, one at 37, one at 
36-37 weeks, while 6 CPGs did not report any recommenda-
tion. In case of FGR with AEDF in the UA: 44.4% recommend-
ed delivery by 32 weeks, 44.4% by 34 weeks, while one CPG 
generically recommended delivery before 37 weeks of gesta-
tion. In case of REDF: 44.4% suggested considering delivery by 
30 weeks, 33.3% by 32 and one CPG by 34 weeks of gestation.
Conclusions. There is significant heterogeneity in the manage-
ment of pregnancies complicated by FGR in published CPGs.
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Objective. To investigate fetal cardiac function in fetuses with 
late fetal growth restriction (FGR) prior to the induction of 
labour with mechanical.
Materials and Methods. Prospective multicenter study in-
cluding singleton pregnancies complicated by late FGR and 
SG. Left and right sphericity index (SI), myocardial perfor-
mance index, mitral (MAPSE) and tricuspid annular valve 
displacement were compared between the two groups. Anal-
ysis was stratified according to the occurrence of adverse peri-
natal outcome defined as the sum of cesarean section for fetal 
distress, abnormal acid base status and admission to neonatal 
intensive care unit.
Results. Four hundred and five pregnancies were included. 
Adverse perinatal outcome was detected in 21% of preg-
nancies. There was no significant difference in the mater-

nal and pregnancy characteristics between the two groups. 
Fetuses with late FGR experiencing adverse perinatal out-
come in labor had a lower median left (1.48, IQR 1.35-1.67 
vs 1.527, IQR 1.26-1.17 vs , p < 0.001) and right (1.19, 95%CI 
1.16-1.27 vs 1.36, IQR 1.12-1.43, p = 0.003). Fetuses with FGR 
experiencing adverse perinatal outcome also showed an im-
paired MPI compared to those having uncomplicated vagi-
nal delivery, mainly due to the higher isovolumic relaxation 
time (67.1 ± 5.2 vs 51.4 ± 1.8, p < 0.001). Finally, fetuses with 
FGR had longer TAPSE (6.9 ± 0.2 vs 5.2 ± 0.2, p < 0.001) and 
MAPSE (5.8 ± 0.7 vs 4.6 ± 0.1, p < 0.001) compared to SGA 
fetuses.
Conclusions. Assessment of fetal cardiac function can predict 
the occurrence of adverse perinatal outcome in pregnancies 
undergoing IOL for late FGR.
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Objective. To investigate prenatal predictors of adverse peri-
natal outcome in pregnancies undergoing induction of labor 
for late fetal growth restriction (FGR) with mechanical meth-
ods (cervical ballon).
Materials and Methods. Multicenter study including preg-
nancies with late FGR diagnosed using the new Delphi crite-
ria undergoing IOL with mechanical materials. The prenatal 
predictors explored were maternal age, parity, body mass in-
dex, fetal weight, pulsatility index in the middle cerebral and 
uterine arteries, umbilical vein blood flow and amniotic fluid 
index. Multivariate logistic regression analysis and ROC anal-
ysis were used to build a multiparametric prediction mode. 
Adverse perinatal outcome was defined as the sum of cesare-

an sections for abnormal CTG trace, abnormal acid base status 
or admission to neonatal intensive care unit.
Results. Four hundred and five pregnancies were included. 
Adverse perinatal outcome was detected in 21% of pregnan-
cies. At logistic regression analysis a low MCA PI (OR 1.23, 
95%CI 1.1-1.4, p < 0.001), nulliparity (OR 5.4, 95%CI 3.3-7.4) 
and high PI in the uterine artery (OR 1.32, 95%CI 1.2-1.6, p = 
0.004) were independently associated with an adverse perina-
tal outcome.
Conclusions. Fetuses with FGR are at a higher risk of adverse 
perinatal outcome after IOL. MCA and uterine artery PI were 
independently associated with an adverse perinatal outcome 
prior to the IOL.
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Objective. To investigate fetal cardiac function in monocho-
rionic (MC) twin pregnancies with selective fetal growth re-
striction (sFGR) according to the umbilical artery Doppler 
pattern.
Materials and Methods. Prospective study including preg-
nancies complicated by FGR. Left and right sphericity index 
(SI), myocardial performance index, mitral (MAPSE) and tri-
cuspid annular valve displacement were compared in MC 
twins with sFGR (Type I: persistently positive EDF, Type II: 
persistent AEDF or REDF, type III instable Doppler pattern). 
Results. 21 fetuses with type I, 27 with type II, 14 with type III 
and 62 appropriately grown twins were included. Compared 
to the non-FGR twin , left SI was lower in type I, type II, and 

type III sFGR twins (p < 0.001 for all). Fetuses with Type I, II 
and III sFGR had a longer TAPSE and MAPSE compared to 
the normally grown twin.
The MPI was higher in type I, II and III compared to controls. 
When comparing the different types of sFGR according to the 
UA Doppler pattern, the overall cardiac function was lower in 
type II compared to type I, while fetuses with type III sFGR 
showed an overall better performance compared to type II 
sFGR.
Conclusions. MC twins with sFGR had a sub-optimal cardiac 
function compared to the appropriately grown twins. Cardiac 
function was reduced in type II compared to type I while it 
was better in type III compared to type II.
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Objective. To investigate fetal cardiac function in fetuses with late 
fetal growth restriction (FGR) and small for gestational age (SGA).
Materials and Methods. Prospective study including single-
ton pregnancies complicated by late FGR and SGA according 
to the recently published Delphi consensus. Left and right 
sphericity index (SI), myocardial performance index, mitral 
(MAPSE) and tricuspid annular valve displacement were 
compared between the two groups. T-test and Mann-Whitney 
U test were used to analyze the data.
Results. Sixty-seven fetuses with FGR and 111 SGA were in-
cluded in the analysis. There was no significant difference in 
the maternal and pregnancy characteristics between the two 

groups. Fetuses with late FGR had a lower median left (1.42, 
IQR 1.25-1.61 vs 1.57, IQR 1.46-1.68 vs, p < 0.001) and right 
(1.23, 95%CI 1.17-1.37 vs 1.46, IQR 1.33-1.59, p < 0.001). Fetuses 
with FGR also showed an impaired MPI compared to SGA, 
mainly due to the higher isovolumic relaxation time (65.3 ± 
4.2 vs 42.4 ± 2.3, p < 0.001), while there was no difference in 
the ejection time and isovolumic contraction time between the 
two groups. Finally, fetuses with FGR had longer TAPSE (6.2 ± 
0.3 vs 5.7 ± 0.6, p < 0.001) and MAPSE (5.6 ± 0.4 vs 4.2 ± 0.3, p < 
0.001) compared to SGA fetuses.
Conclusions. Fetuses with FGR have a sub-optimal cardiac 
function compared to those with SGA.
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Objective. The aim of this study was to investigate maternal he-
modynamic profiles in women with a diagnosis of threatened 
preterm delivery (TPD) distinguishing between those who de-
livered early and those who remained undelivered until term.
Materials and Methods. Sixty-one patients with a diagnosis 
of TPD were enrolled in this prospective observational cohort 
study and assessed with Ultrasound Cardiac Output Monitor 
(USCOM®). The subjects were divided into groups according 
to week of delivery. Group 1 included women who experi-
enced preterm birth (n = 35/61) while Group 2 was comprised 
of women who delivered at term (n = 26/61). Women with 
a diagnosis of fetal growth restriction or hypertensive disor-
ders were excluded. Evaluated maternal features were cervi-
cal length, urinary culture and vaginal swab results. Perinatal 
and neonatal outcomes were also evaluated. The study was 
approved by our local Ethics Committee and all participants 
gave their informed consent at enrolment. 
Results. No differences were found based on maternal age, 
body mass index, gravidity and parity, positive urinary cul-
ture or vaginal swabs, cervical length and neonatal birth-
weight percentile. Lower gestational age at delivery (31.9 ± 

3.5 vs 38.9 ± 1.4, p < 0.0001), neonatal birth weight (1839.8 ± 
643.5 vs 3129.2 ± 487.4, p < 0.0001) and 1st and 5th minute Apgar 
scores (respectively 7.6 ± 1.7 vs 8.7 ± 0.9 and 8.7 ± 1.1 vs 9.6 ± 
1.0, p < 0.0001) were observed in Group 1 vs Group 2. Maternal 
hemodynamic data are shown in Table 1.
Conclusions. Among the women admitted for TPD the only 
discriminating factor between term and preterm delivery was 
an increased TVR in the preterm group. Increased TVR may 
possibly explain the higher lifetime cardiovascular risk de-
scribed in preterm-delivering women.

Table 1. 
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Objective. To investigate the role of family history of preterm 
birth (PTB) as an individual risk factor for spontaneous 
preterm delivery.
Materials and Methods. This was a retrospective case-control 
study. 354 patients (Cases n = 177, Controls n = 177) were en-
rolled between 2018-2020. Cases were defined as women with 
history of spontaneous PTB and controls as women with his-
tory of full-term delivery. A telephone questionnaire was ad-
ministered to investigate the family history of PTB of both the 
patient and her partner. Cases and controls were matched for 
the anamnestic risk factors for PTB.
Results. 17 of 173 women (9.8%) in the PTB group reported 
being born before term, compared to 5 of 169 women (2.9%) 
in the control group, with odds ratio (OR) of 3.57 (95%CI 1.29-
9.92). Women who had preterm delivery also reported more 
frequently having a sibling who was born preterm (12.35% 
versus 4.24%) with OR of 3.18 (95%CI 1.31-7.7). Patients whose 
partner was born prematurely did not have increased risk of 
delivering their child prematurely. Similarly, no other associa-

tion were found between partner’s family history of PTB and 
risk of preterm delivery in the present pregnancy.
Conclusions. Pregnant patients who were born prematurely or 
have siblings born in a similar manner have an increased risk of 
PTB in their own pregnancies. Assessment of female family histo-
ry of PTB at pre-conception or at the first antenatal appointment 
should be used to identify woman at risk of having a PTB in the 
present pregnancy and for appropriate counselling and follow-up.
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Objective. In late preterm neonates, born between 34  0/7  and 
36  6/7 weeks gestation, breastfeeding can be arduous.
Materials and Methods. This is a prospective cohort study in 
which we evaluated exclusive breastfeeding at discharge, at 
3 and 6 months of life among late preterm infants, aiming to 
identify the facilitators and challenges present. In our cohort, 
only late preterm neonates eligible for the rooming-in were 
included. We collected data about breastfeeding at discharge, 
at 3 and 6 months of life.
Results. 214 late preterm infants were included in the study. 
At discharge 70 infants (32.7%) were fed with
human milk and 144 (67.2%) were not. Women who were 
primiparous, who had hypertension, and who

underwent cesarean sections had non-exclusive breastfeeding 
more frequently. Non-exclusive breastfeeding was associated with 
a low birth weight (< 2500 g), ≥ 2 blood glucose controls, weight 
loss > 10%, and longer hospital stay. Exclusive human milk feeding 
was associated with an early first latch-on and skin-to-skin contact 
(p < 0.001) . Late preterm neonates born at 35 weeks showed a 
significant increase in exclusive human milk feeding at 3 months 
compared to the rate at discharge (p = 0.004). 
Conclusions. In this cohort, exclusive human milk feeding 
was more common with an early first latch-on and immediate 
skin-to-skin contact. Despite  being formula-fed  during hos-
pitalization, at the follow-up there was an increase in infants 
born at ≥ 35 weeks gestation who were exclusively breastfed.
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Objective. The aim was to assess the effects of expectant man-
agement in women with preterm prelabour rupture of mem-
branes between 34 and 36+6 weeks (LpPROM) in terms of 
neonatal outcomes (NO). The secondary scope was to assess 
the risk of neonatal sepsis. 
Materials and Methods. This is a multicentric, prospective 
cohort study that includes singleton infants born to mothers 
with LpPROM, managed using the same protocol, between 
January 2021 to August 2022. 
The primary NO was a composite of neonatal death, non-in-
vasive or invasive respiratory support, hypoglycaemia, 
new-born sepsis, confirmed seizures, stroke, intraventricular 
haemorrhage, basal nuclei anomalies, cardiopulmonary resus-
citation, umbilical-cord-blood arterial pH < 7.0 or BE < -12.5, 
and prolonged hospitalization (5 days). Univariate analysis 
described the differences according to GA at delivery. Multi-
variate logistic regression was used to investigate the effects 
of GA at PROM, and PROM to delivery interval on the NO.
Results. 106/170 (62.4%) women with LpPROM did not 
deliver within 24 hours (expectant management). The me-
dian latency duration was 1 day, except for 36-37 weeks (3 
days), having no effect on neonatal morbidity. Prevalence 
of neonatal sepsis was low 2/170 (1.2%) and did not differ 
between gestational weeks (Table 1). Multivariate analysis 
also showed, for a weekly increase in gestational age, a re-
duction of 57% on adverse NO, by adjusting for the new-
born weight, PROM to delivery interval and corticosteroid 
(p = 0.004). 

Conclusions. Expectant management of LpPROM should be 
encouraged because each passing week, significantly reduces 
the risk of adverse NO; moreover, the risk of neonatal sepsis 
does not increase in different gestational periods. 

Table 1. 
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Objective. To evaluate the average latency from preterm pre-
mature rupture of membranes (pPROM) to delivery, and its 
correlation with the gestational age (GA) at pPROM. 
Materials and methods. A retrospective study was performed 
on pregnancies complicated by pPROM from January 2018 to 
December 2021 at Careggi Hospital (Florence). GA at pPROM 
and at delivery were recorded and latency to delivery was 
calculated, after excluding patients carrying a pessary or cer-
clage, and cases of major fetal malformation. Patients were 
then divided into five groups according to gestational age at 
pPROM (< 24, 24 to 28, 28 to 32, 32 to 34, and 34 to 37 weeks). 
Descriptive and correlation analyses were performed.
Results. The incidence of pPROM during the study period was 
2% (275/12,702 births). After applying the exclusion criteria, 
we selected a cohort of 237 pregnancies. Overall, the median 
GA at pPROM was 35.7 weeks (IQR 32.6, 36.4) and the medi-
an latency to delivery was 1 day, as pPROM occurred after 34 
weeks in most patients (71%). Table 1 reports data on latency 
and GA at delivery, after dividing groups of different gesta-

tional age at pPROM. Below 32 weeks of gestation, there was a 
significant inverse correlation between the GA at pPROM and 
the latency to delivery (Spearman’s rho -0.45, p = 0.001).
Conclusions. Latency varies depending on the GA at pPROM: 
below 32 weeks of gestation, the earlier the pPROM occurrs, 
the longer is the latency to delivery. These data may be useful 
for patients’ counselling.
Table 1. 
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Objective. To evaluate the accuracy of a single cervical length 
(CL) measurement performed after 24 weeks of gestation in 
predicting spontaneous preterm birth (sPTB) in asymptomatic 
singleton pregnancies at low anamnestic risk for sPTB.
Materials and Methods. Retrospective, single-centre cohort 
study. Data regarding maternal demographics, medical and 
obstetrical history, and pregnancy outcome of 2905 patients 
were collected. 1667 patients had CL measured at 24+0 to 27+6 
weeks of gestation and 2363 patients at 28+0 to 32+0 weeks. 
1125 patients were present in both gestational age windows. 
The predictivity of CL for sPTB was evaluated through logis-
tic regression analysis. results were adjusted for confounding 
factors.
Results. sPTB occurred in 64 patients (2.19%). A shorter CL 
and a lower BMI were significantly associated with sPTB. 
In the 24+0-27+6 weeks group, sPTB occurred in 33 patients 
(1.98%). CL had a moderate predictive value for sPTB (ROC 
curve analysis: AUC 0.71, CI 0.61-0.81). In the 28+0-32+0 weeks 
group, sPTB occurred in 54 patients (2.29%). CL had a low 
predictive value for sPTB (ROC curve analysis: AUC 0.6, CI 
0.53-0.66).
Conclusions. The predictive value of CL for sPTB in asymp-
tomatic, low-risk patients after 24 weeks of gestation is low. 
CL assessment in this population should not be performed.

The predictive value of CL for sPTB in asymptomatic, low-risk 
patients between 24 and 28 weeks of gestation is moderate. Fur-
ther research should focus on interventions to prevent sPTB in 
this population. The predictive value of CL for sPTB in asymp-
tomatic, low-risk patients after 28 weeks of gestation is low. CL 
assessment in this population should not be performed. 
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Objective. A short cervix is a risk factor for preterm birth. The 
aim of this study is to evaluate the prevalence of short CL at the 
second trimester anatomy scan and its impact on preterm Birth 
(PTB) rates in the district of Modena and Parma, Northern Italy.
Materials and Methods. This is a multicenter, prospective 
cohort study (September 2020 to November 2021) screening 
women > 18 years for CL. Eligible women were those attend-
ing antenatal ultrasound morphology scans at National health 
system clinics in Modena and Parma districts. After informed 
consent, a transvaginal ultrasonogram was performed between 
18+0 and 22+6 weeks of gestation. The ad-hoc database included 
known risk factors for PTB and delivery data. PTB < 37 weeks 
rate during the screening was compared with a previous con-
trol period, in the same districts (January to December 2019). 
Results. Out of 5112 eligible women, 3083 participated in 
the screening. The remaining were randomly not screened 

mainly due to sonographer unavailability. The median CL 
was 40 mm (10th centile = 34 mm). Overall, 28 (0.9%) women 
had CL ≤ 25 mm. Among them, 8 had PTB (28%) compared 
with 136 PTB (4.4%) in women with a normal cervix (p > 
0.0001). PTB rates during screening period did not differ 
comparing to control period (145/2807, 5.2% vs 476/8387, 
5.7%, p = 0.3) by the way, population doesn’t look so differ-
ent (Table 1). 
Conclusions. Although poorly represented in our population, 
CL ≤ 25 confirmed to be a risk factor for PTB. CL universal 
screening seems not justified by the above findings.

Table 1.  PPT rate in screened population and in the control group.
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Objective. To evaluate the efficacy of vaginal progesterone 
compared with 17P in prevention of SPTB in singleton gesta-
tions with prior SPTB.
Materials and Methods. Searches were performed in elec-
tronic databases. No restrictions for language or geographic 
location were applied. We included all RCTs of asymptomatic 
singleton gestations with prior SPTB who were randomized 
for prophylactic treatment with either vaginal progester-
one (intervention group) or intramuscular 17P (comparison 
group). The primary outcome was PTB < 34 weeks. The 
summary measures were reported as relative risk (RR) with 
95%CI.
Results. Seven RCTs, including 1894 women were included 
in the meta-analysis. Women who received vaginal progester-
one had a significantly lower rate of PTB < 37 weeks (36.2% 

vs 46.4%, RR 0.78, 95%CI 0.69 to 0.87), PTB < 34 weeks (14.6% 
vs 19.9%, RR 0.73, 95%CI 0.57 to 0.95), and PTB < 32 weeks, 
compared to women who received intramuscular 17P. There 
were no significant differences in the rate of PTB < 28 weeks. 
The rate of women who reported adverse drug reactions was 
significantly lower in the vaginal progesterone group com-
pared to the 17P group. Regarding neonatal outcomes, vag-
inal progesterone was associated with a lower rate of NICU 
admission compared to 17P. Perinatal mortality occurred in 
11/492 (2.2%) in the intervention group vs 21/474 (4.4%) in 
the control group (RR 0.51, 95%CI 0.25 to 1.01).
Conclusions. Daily vaginal progesterone started at about 16 
weeks is a better alternative to weekly 17P for prevention of 
SPTB in women with singleton gestations and prior SPTB, and 
should be preferred in this population.
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Objective. Sleep-disordered breathing (SDB) occurs more fre-
quently in pregnant women than in the general female pop-
ulation. The first aim of the study was to evaluate the impact 
of BMI on the risk of SDBs/OSAS in pregnancy. The second 
outcome was to assess the feasibility of screening tools for 
SDBs in obese and overweight pregnant women vs controls. 
As a third aim, we investigated the incidence of perinatal ad-
verse outcomes in an obese pregnant population at high risk 
for SDB and the evolution of risk across gestation. 
Materials and Methods. Prospective observational study on 
160 consecutive pregnant women attending prenatal care in 
our clinic. All the women were screened for SDBs in the three 
trimesters of pregnancy. Logistic regression analysis was used 
to identify the risk factors for SDB positivity. If the patient was 
positive to at least one test out of 3, in at least one trimester 
screening, she was classified as “case”, otherwise as “control”. 
The composite maternal and neonatal outcomes were com-
pared between cases and controls with univariate analysis. 
Results. 31 out of 44 patients screened positive in at least one 
survey (70.5%), while 4/31 resulted positive in all the ques-
tionnaires (12.9%). The incidence of positive screening test 
for SDB was significantly lower among the control group (p < 
0.01). Obese patients with negative screening for SDB showed 
a significant difference in terms of FGR (11.4% vs 1.3%, p < 

0.01), PTB (9.1% vs 3.6%, p < 0.01), preeclampsia (13.6% vs 2%, 
p < 0.05), PIH (15.8% vs 3.6%, p < 0.01) and GDM (45.5% vs 
8%, p < 0.05) versus controls. Logistic regression demonstrated 
that the rate of FGR, PTB, PE, PIH, GDM and induction of la-
bor (IOL) were all significantly higher in obese women with a 
positive screening test than in controls (p < 0.05). Induction of 
labor occurred more frequently in patients screened positive 
vs controls (11.4% vs 1.8%, p < 0.05). 
Conclusions. The SDB questionnaires used in our study rep-
resent a simple, low-cost tool which is able to screen obese/
overweight women at risk of sleep disorders of breathing in 
pregnancy. Our cohort was not further tested for SDBs, but 
the screening was useful to identify women worth testing, 
given the association of these conditions with pregnancy com-
plications.
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Objective. The nutritional status of pregnant women has 
a significant impact on the future health both of the off-
spring and the mother. The Mediterranean Diet fits all the 
recommendations for pregnant women and specifically for 
multiple pregnancies. The Mediterranean Diet potentially 
decreases the incidence of pregnancy complications like pre-
eclampsia and gestational diabetes that are more frequent in 
multiple pregnancies. The aim of our study was to investi-
gate eating habits in multiple pregnancies, in order to evalu-
ate the adherence to the Mediterranean Diet.
Materials and Methods. Dietary information was collect-
ed from 50 multiple pregnant women who referred to the 
Careggi Multiple Pregnancy Outpatient Service from No-
vember 2021 to June 2022. The women were all aged 18-
43 years in all three trimesters of pregnancy. Eating habits 
information and anthropometric data were collected. The 

Mediterranean Diet adherence was investigated through the 
Medi-Lite score.
Results. Our collected data showed that most women had 
a normal pre-pregnancy weight (72%), while 18% were 
overweight and 2% obese. The mean pre-pregnancy BMI 
was 22.1. The entire group consumed the three main meals 
during the day, however 30% of women skipped their 
mid-morning snack and 16% their mid-afternoon snack. A 
moderate adherence to Mediterranean Diet was observed 
(9.8 ± 1.8), however only a minority of the sample showed 
optimal uptake of fruit (20%), vegetables (12%), fish (6%), 
legumes (12%), milk and dairy products (22%).
Conclusions. Women with multiple pregnancies showed 
suboptimal adherence to the Mediterranean Diet. Knowing 
the degree of adherence to the Mediterranean Diet is import-
ant in order to customize the diet for each individual patient.

Table 1.  PPT rate in screened population and in the control group.
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Objective. Evaluation of the relationship between maternal 
obesity and the onset and duration of breastfeeding.
Materials and Methods. This is a retrospective longitudinal 
observational study, including puerperas, who delivered a 
single fetus at term at the Obstetric Unit of Modena from 1 
April 2020 to 30 April 2021, who completed the questionnaire 
“Madri” offered by MAMI (Italian maternal breastfeeding 
movement). 
Results. 366/452 (81%) patients accepted to answer the 
questionnaire by telephone. Among these, 42.6% (n = 156) 
were obese at the time of delivery and 26% of them said 
they hadn’t had the milky whip. Moreover, compared to 
normal weight women, the less obese had a physiological 
milky whip (between 48-72 hours after childbirth), (155, 74% 
vs 72, 46% p = 0.000) and were exclusively breastfeeding 
during hospitalization (155, 74% vs 81, 52% p = 0.001). The 
exclusive lactation rates at one week, one month and three 
months from childbirth are in Figure 1. After three months, 
the main reasons for withdrawal from breastfeeding were: 
the mothers’ perception of having little milk for 30% of nor-
mal weight and 38% of obese women, maternal choice, 25% 

and 29% respectively, and breast rejection by the child, 22% 
and 18% respectively.
Conclusions. Maternal obesity seems to be associated with a 
more common failure to start breastfeeding, a shorter dura-
tion, less adequate milk production and a delayed onset of lac-
togenesis, compared to normal weight women. This suggests 
that healthcare professionals should consider obese women 
at risk of unsuccessful breastfeeding, and therefore follow-up 
strategies should be implemented in this population.

Table 1.  PPT rate in screened population and in the control group.

Table 1.  The rates of breastfeeding at one week, one month and three months 
from childbirth.
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Objective. To compare sonographic vs fetal MRI (fMRI) diag-
nosis in suspected central nervous system (CNS) abnormal-
ities and to evaluate if the diagnosis using fMRI altered the 
management of the pregnancy.
Materials and Methods. A retrospective monocentric cohort 
study including all pregnant women undergoing a fMRI after 
ultrasound (US) for a suspected CNS malformation between 
2010 and 2021 at Policlinico of Modena, University Hospital. 
For all cases we recorded: gestational age (GA) at US GA at 
fMRI, US and fMRI diagnosis, pregnancy outcome, postnatal 
or autoptic diagnosis. Malformations were categorized into 7 
groups for analysis. The last US diagnosis before fMRI was 
used for comparison. We evaluated in which percentage the 
fMRI diagnosis differed from US and how it altered the man-
agement of the pregnancy.
Results. During the study period 97 pregnant women under-
went fMRI (median GA at MRI: 30 (26.2-32.8) weeks) and a 
median time interval of 7 (2-12) days between US and fMRI. 
The fMRI diagnosis was different from the sonographic di-
agnosis in 29.9% (n = 29/97) of cases. The management was 
changed by the fMRI in 20/29 (69%) of cases, being amelio-
rated in 8/29 and worsened in 12/29. Considering the whole 
population, fMRI altered the management in 20.6% (20/97), 
worsening it in 12.4%.
In the worsened cases, in 4/12 fMRI showed additional corti-
cal malformations, in 2/12 it showed germinal matrix cysts, in 
1/12 it provided a diagnosis of teratoma, in the remaining cas-
es it added additional information to characterize the anoma-
ly. In cases with ameliorated prognosis (n = 8), in 2 cases the 
MRI did not confirm a suspicion of synechiae, in 6 cases the 
MRI was normal with a US diagnosis of narrow-hidden CSP (4 
cases) or biometry of the corpus callosum < 5th centile (n = 2).
The pregnancy outcome was available for 80/97 (82.5%) fe-

tuses; the remaining 17 were lost at follow up. Eleven (11/80, 
13.8%) women opted for termination of the pregnancy: among 
these, three autoptic reports were not available; in the remain-
ing 8 the concordance with prenatal diagnosis was 100%.
Sixty-nine fetuses were liveborn (86.3%); a post-natal ultra-
sound or MRI was available in 41/69 (59.4%) with a differ-
ent/additional postnatal diagnosis in only 6/41 cases (14.6%) 
which are presented in Table 1. 
Conclusions. fMRI represents an important tool in cases with 
suspected CNS anomaly; it adds information in 20% of cases 
with a better identification of cortical anomalies.

Table 1.  Comparison of prenatal and postnatal imaging (only additional find-
ings are reported).
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Objective. Type 1 diabetes mellitus (T1DM) increases the risk 
of fetal and maternal complications during pregnancy. Ma-
ternal hemodynamic maladaptation appears to underlie the 
pathogenesis of preeclampsia and fetal growth restriction; 
however, data on hemodynamics characteristics during preg-
nancy in diabetic women are limited. 
The aim of our study was to compare maternal hemodynamic 
adaptations in pregnancies complicated by T1DM versus nor-
mal pregnancies.
Materials and Methods. A prospective case control study was 
conducted, comparing 47 singleton pregnancies complicated 
by T1DM and no other pregnancy comorbidities and 128 con-
trols referred to our Unit from 2018 to 2021. Hemodynamic as-
sessment was performed in both groups by Ultra Sonic Cardi-
ac Output Monitor (USCOM) in four gestational age intervals: 

14-20, 20-28, 28-34, > 34 weeks. We evaluated six hemodynam-
ic parameters: cardiac output (CO), stroke volume (SV), cardi-
ac index (CI), total vascular resistance (TVR), inotropy index 
(INO) and potential to kinetic energy ratio (PKR).
Results. The T1DM group had significantly lower values of 
CO, SV, CI and INO already at the first evaluation and until 
term; TVR and PKR were not significantly different in the early 
second trimester but were higher from 20-28 weeks until term. 
Conclusions. T1DM women have a hemodynamic malad-
aptation to pregnancy. This condition could unmask a state 
of subclinical impairment of maternal cardiac function at 
conception. However, although T1DM patients have an un-
favorable hemodynamic status from the beginning, neonatal 
outcomes are good thanks to a good glycometabolic compen-
sation during all the pregnancy.
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Objective. The aim of this study was to analyze if pre-pregnan-
cy BMI in women with GDM may influence maternal and fetal 
outcomes.
Materials and Methods. We evaluated the fetal and maternal 
outcomes of 1082 women with GDM who delivered in our hos-
pital from January 2014 to December 2021. The patients were 
divided into two groups according to pre-gestational BMI (< 
or ≥ 30). Differences between the two groups were analyzed. 
Statistical analysis was performed using fisher exact test and 
t-test. P-value < 0.05 was considered statistically significant.
Results. 249 women (23%) were obese (BMI ≥ 30) and sig-
nificantly more likely to experience induction of labor (83% 
vs 54%), insulin therapy (38% vs 19%) and to deliver a LGA 
infant (15% vs 10%).
Rates of vaginal delivery (89% vs 85%) and urgent labor caesare-
an section (CS) (13% vs 11%) were not different in the two groups, 
while the rate of elective CS was higher in the obese (26% vs 13%).
First trimester fasting glucose over 100 mg/dl was more com-
mon in the obese (20% vs 9%). The average levels of fasting 
glucose were also higher in this group (93 vs 88 mg/dl).
No differences in maternal age, neonatal weight, premature 
birth and analgesia rates were detected.
Neonatal hypoglycemia, jaundice, hypocalcemia, polycythe-
mia, and respiratory distress were more common in obese 
women (25% vs 16%).

Conclusions. Obese women with GDM have an increased risk 
of severe disease, insulin therapy, labor induction and fetal 
adverse outcomes. It is mandatary in these patients to have 
intensive prenatal care.
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Objective. The objective of the study was to describe the peri-
natal outcomes of small-for-gestational age (SGA) neonates 
from pregnancies complicated by gestational diabetes (GDM) 
and diabetes mellitus (DM).
Materials and Methods. This was a retrospective multi-
centre study conducted in three tertiary maternity hospitals. 
Non-anomalous neonates from singleton pregnancies with a 
birthweight (BW) below the 10 percentile and from diabetic 
women were included as cases, while the control group con-
sisted of SGA neonates from non-diabetic women.
A composite adverse perinatal outcome (CAO) was defined 
in presence of one of the following outcomes: newborn with 
pH < 7.1, Apgar at 5 min < 7, respiratory support at birth, 
neonatal hypoglycaemia, neonatal jaundice and admission to 

the NICU. The incidence of CAO was compared between the 
two groups. 
Results. Overall, 767 SGA neonates were included in the 
study, 89 (11.6%) of them from women affected by GDM/DM 
(case group). In this latter group, a higher maternal BMI at 
booking (25.8 ± 5.6 vs 22.4 ± 3.8, p < 0.001) and incidence of 
multiparity (21/34 or 61.8% vs 92/277 or 33.2%, p = 0.001) 
was reported compared to the control group of nondiabetic 
women.
No statistically significant difference in terms of CAO was 
found between the two groups.
Conclusions. In this large cohort of neonates with a birthweight 
< 10th percentile, GDM or DM does not seem to be associated 
with an increased incidence of adverse perinatal outcome.
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Objective. Maternal weight control during pregnancy plays 
an important role in the prevention of obstetric and maternal 
complications. The aims of this study were to evaluate mater-
nal hemodynamics in severely obese pregnancies (BMI > 35) 
and to evaluate the influence of weight control during preg-
nancy.
Materials and Methods. 73 severely obese pregnant women 
were involved in this study, 29 maintained a stable weight 
or lost weight during pregnancy (group B), 44 patients 
gained weight (group C); these two groups were compared 
with 20 normal weight patients (group A). The hemody-
namic assessment was performed in the third trimester of 
pregnancy. 
Results. Patients of group C show lower values of SVR 
(815.4 ± 81.9) than group A and B (948.7 ± 131.8 and 994.8 ± 
105.7 respectively) (p < 0.001). The CO was higher in group 
C (8.8 ± 1.4) than group A and B (7.5 ± 1.1 and 7.5 ± 1 respec-
tively) (p < 0.001). The CI was significantly higher in group 
A (4.3 ± 0.6) than group B and C (3.6 ± 0.9 and 3.8 ± 0.4 re-
spectively) (p = 0.036). Group C showed lower PKR (17.3 ± 

4.6) than group A and B (22 ± 7.1 and 21.6 ± 6.2 respectively) 
(p = 0.033). The INO was significantly lower in group C and 
B (1.7 ± 0.3 and 1.6 ± 0.3 respectively) than group A (1.9 ± 
0.4) (p = 0.045).
Conclusions. Our study shows that good weight control or 
weight loss during pregnancy improves maternal hemody-
namics in severely obese patients, bringing them closer to 
those of patients with a normal weight.
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Objective. Severe obesity during pregnancy induces a low-
grade chronic inflammatory state, systolic and diastolic dys-
function and impaired arterial and venous function.
The aim of this study was to evaluate maternal hemodynam-
ics in severely obese pregnancies (BMI > 35) compared with 
severely obese with Gestational Diabetes (GD).
Materials and Methods. 90 severely obese pregnant women 
were involved in this study, 73 without GD (group B) and 
17 with GD (group C); these were compared with 20 normal 
weight patients without GD (group A). The hemodynamic as-
sessment was performed in the third trimester.
Results. The SVR was higher in group C (1173.4 ± 164.5) than 
group B and A (842.2 ± 73.6 and 948.7 ± 131.8 respectively) (p 
< 0.001). The CO was higher in group B (8.7 ± 0.7) than group 
C and A (6.6 ± 1 and 7.5 ± 1.1 respectively) (p < 0.001). The 
SV was significantly decreased in group C (74.6 ± 17.3) than 
group A and B (88.1 ± 16.3 and 89 ± 11.6 respectively) (p = 
0.013). Group C showed lower values of INO (1.5 ± 0.3) than 
group A (1.9 ± 0.4) (p = 0.007) and B (1.7 ± 0.3) (p = ns). The 
PKR was higher in group C (26.6 ± 9.8) than group B (18.7 ± 
5.1) (p = 0.01) and A (22 ± 7.1) (p = ns).

Conclusions. Obese patients with GD show an hypodynamic 
circulation, high vascular resistance, low CO and INO. The 
pathological hemodynamic adaptation worsens in GD pa-
tients, through endothelial dysfunction, vascular rigidity and 
alterations in the heart muscle as shown by systolic and dia-
stolic dysfunction.
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Objective. To evaluate the effect of poor maternal glycemic 
control on maternal hemodynamics and fetal ultrasound pa-
rameters and their association with adverse pregnancy out-
comes, to offer a personalized management in gestational dia-
betes mellitus (GDM).
Materials and Methods. This was a prospective case-control 
study of 57 women with GDM and 23 normal pregnancies as 
a control group. Women with GDM were divided into good-
GDM and poor-GDM groups according to their glycemic 
control at examination. All the groups were submitted, be-
tween 31-33 weeks of gestation, for a maternal hemodynam-
ics measurement, using a non-invasive device (USCOM-1A®) 
and a fetal ultrasound evaluation to assess fetal biometry, ve-
locimetry Doppler and interventricular septum (SIV) thick-
ness. Data of perinatal outcomes were obtained.
Results. The poor-GDM group showed higher values of CA, Es-
timated Fetal Weight (EFW) and fetal SIV thickness, compared 
to the good-GDM group and control group. They also reported 
higher Umbilical Vein blood flow and umbilical vein medium 
diameter, compared to the others. Maternal hemodynamics in 
women with GDM, despite their glycemic control, showed high-
er RVS and lower CO, CI and INO. A higher rate of induction 
of labor and cesarean sections occurred in women with uncon-
trolled GDM. They also showed a higher neonatal birthweight 
and higher risk of neonatal intensive care unit admission.

Conclusions. Fetal SIV thickness, umbilical vein blood 
flow and diameter and fetal biometry showed a correlation 
with a poor glycemic control in women with GDM. Mater-
nal hemodynamics assessment was also compromised in 
these women. These parameters may offer a better preg-
nancy management by detecting potential adverse out-
comes in GDM. 

Table 1.  Fetal biometry, Fetal velocimetry Doppler and maternal hemodynam-
ics assessment. Comparison between two groups: † group C vs group A; ‡ group 
C vs group B; § group A vs group B.
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Objective. Chorioamnionitis is a severe condition of preg-
nancy that increases fetal and neonatal morbidity. It can be 
distinguished in Clinical and Subclinical/Histologic forms 
defined by inflammation of the chorion and placenta asso-
ciated with intrauterine bacterial infection and umbilical in-
filtration.
Materials and Methods. A 27-year-old primigravida with 
uncomplicated pregnancy and no comorbidities underwent a 
routine ultrasound scan at 31 weeks’ gestation. The biometric 
fetal parameters and the amniotic fluid were within the nor-
mal range.
The Doppler velocimetry of Umbilical Artery was persistently 
altered with a pulsatility index of 1.5-1.6, while the Middle 
Cerebral Artery PI was normal: 2.00.
Several pathological conditions were clinically excluded.
Results. After 12 hours the UA PI was 1.7 (> 95th percentile) 
with normal PI of MCA 2.17 and a subsequently reduced CPR 

(cerebro-placental ratio) 1.27 (2nd centile). The ductus venosus 
and the umbilical vein Doppler were normal.
The patient was hospitalized and corticosteroids were admin-
istered for fetal lung maturation, then a cesarean section was 
performed for the worsening of UA Doppler. A neonate of 
1770 g was born with an Apgar score of 8 at 1st minute and 9 
at 5th minute. The umbilical cord showed an increased consis-
tency during clamping and cutting. 
The hystological examination highlighted edema of the um-
bilical cord and amniochorial membranes with foci of chori-
onamniositis and congested umbilical vessels.
Conclusions. The edema of the umbilical cord linked to a hy-
pothetical funisitis might explain the increase of the resistance 
in the umbilical artery.
Further studies are required to evaluate the effects of histo-
logical chorioamnionitis and funisitis on long-term neonatal 
outcomes.
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Objective. Although there is no agreement, the Institute of 
Medicine (IOM) recommends 5-9 kg of gestational weight 
gain (GWG) for all obesity classes. This study evaluates if a 
lifestyle intervention (LI) can guarantee an adequate GWG af-
fecting perinatal outcomes.

Copyright 2023

Materials and Methods. Prospective cohort study includ-
ing singleton obese women (BMI ≥ 30) delivered at a tertia-
ry hospital between 2016 and 2020. A group was randomly 
referred to an ad-hoc clinic for LI. The LI started at the 9-12th 
week implementing a low-glycemic index, low-saturated fat 
diet, and physical activity. Patients were followed until deliv-
ery and perinatal outcomes were collected. According to the 
IOM range, patients were classified into three different groups 
based on total GWG: Insufficient, Adequate or Excessive. Data 
of women included in the LI group were compared with the 
remaining patients who received standard care (SC group).
Results. A total of 1874 obese women delivered in the study 
period. Among them, 565 (30.1%) were included in the LI 
group while 1309 received SC. A higher rate of women with a 
GWG out of the IOM was found in the SC group, while wom-
en in the LI group showed higher adequate GWG (Table 1). 
The SGA rate was frequent in the SC group and after multi-
variate analysis the risk for SGA was increased by insufficient 
GWG (OR 1.31, 95%CI 1.02–1.68) and reduced by LI (OR 0.66, 
95%CI 0.43-0.98) (Table 2).
Conclusions. SGA risk is associated with an insufficient GWG 
and may be modifiable by applying early LI in pregnancies 
complicated by obesity.

Table 1.  Maternal and pregnancy characteristics and perinatal outcomes.

Table 2.  Multivariate logistic regression for the likelihood of having a SGA 
newborn.
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Objective. Cytomegalovirus (CMV) is the leading cause of 
congenital infection. 10% of affected infants present symp-
toms at birth and 40% of these can develop sequelae later in 
life. Valaciclovir is an antiviral drug which was approved in 
Italy in December 2020 for the prevention and treatment of 
CMV fetal infection. The objective of this study was to evalu-
ate its efficacy in preventing infection in the fetus and/or se-
vere symptoms in affected infants.
Materials and Methods. Pregnant women with CMV infection 
examined ed at Federico II University (Naples) were enrolled 
from January 2021. According to AIFA criteria, they received 
8 g of valaciclovir daily until a negative amniocentesis or un-
til delivery in case of positive amniocentesis and/or signs of 
mild/moderate fetal infection. Newborns were evaluated at 
birth searching for CMV-DNA in a urine sample. If positive, 

they underwent laboratory and instrumental investigations 
in the first month of life to define the onset and therefore el-
igibility for treatment. Both symptomatic and asymptomatic 
infants continued periodic evaluations. 
Results. Since January 2021, 16 women have been treated, 
without significant adverse events. Of 12 newborns, 10 were 
negative for congenital infection, while CMV-DNA was posi-
tive in both urine and blood samples for 2 of them. They were 
asymptomatic at birth and have not developed organ damage 
during ongoing follow up.
Conclusions. From this preliminary data, valaciclovir is a 
useful therapy for the prevention of fetal infection. This op-
portunity suggests the objective of serological screening for 
CMV in pregnancy to identity affected women and prevent its 
transmission to the fetus.
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Objective. This case highlights the utility of a multidisci-
plinary collaboration for good management of malaria in 
pregnancy, that can have several complications from miscar-
riage to neonatal malaria.
Materials and Methods. A 24-year-old pregnant Ethiopian 
woman, living in Italy for two years, developed P. falciparum 
infection in the third trimester of pregnancy after traveling to 
Ethiopia without receiving antimalarial prophylaxis. A three-
day treatment with piperaquine tetraphosphate/dihydroarte-
misinin was administered, with gradual recovery and resolu-
tion of thrombocytopenia and anemia. Parasitemia was 2.5% 
at the end of treatment, 1.8% 10 days after and parasites were 
still rarely detected after 28 days. Given the clinical and lab-
oratory recovery, treatment was not repeated. Diagnostics for 
placental and congenital malaria was set-up with a multidis-
ciplinary approach.

Results. At 41+4 g.a. she delivered a male neonate by an emer-
gency C-section for non-reassuring CTG. The Apgar score was 
9-10, normal weight. Mother and newborn were fine and they 
were discharged in 4 days. Parasitemia in maternal blood 
was negative at delivery, while cord blood showed rare tro-
phozoites. Placental examination revealed only chronic hy-
poxemia without evidence of parasites or malaria pigment. 
Peripheral blood of the newborn was tested negative for ma-
laria at 48 hours and 14 days. At 3 months the baby is in good 
health, breastfed and shows regular growth. 
Conclusions. Management of malaria during pregnancy may 
be challenging in non-endemic settings. A multidisciplinary 
approach and clear diagnostic procedures are needed to guide 
therapeutic decisions. Although placental malaria was sus-
pected, based on detection of parasites in the cord blood, the 
newborn did not develop symptomatic parasitemia.
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Objective. Prenatal screening for congenital Toxoplasmosis 
infection (cToxo) is part of the essential level of care in preg-
nancy in Italy, and its early diagnosis and treatment have al-
lowed the reduction of cases of neonatal infections to less than 
1%. The aim of our study was to evaluate such incidence in 
our center and to compare results from prenatal surveillance 
to postnatal outcome. 
Materials and Methods. Retrospective analysis of cas-
es of primary infection of toxoplasmosis observed in our 
hospital from 2009 to 2022. After a confirmed diagnosis on 
maternal serum, treatment with Spiramycine (S) or Pyri-
methamine-Sulfadiazyne (PS) was started depending on 
the time of maternal infection, and amniocentesis was of-
fered to detect Toxoplasma DNA by PCR. Prenatal ultraso-
nographic (US) surveillance every 4 weeks and postnatal 

evaluation of neonates to exclude infection and sequelae 
were performed. 
Results. Of the 72 women (treatment: S - 93%, PS - 7%, 55 - 
76%) underwent amniocentesis (median GA 18 weeks), with 
one positive case (1.8%) reported after an unrecognized in-
fection with a late start of therapy, and one defined as doubt 
(1.8%) and not confirmed on the newborn. No signs of infec-
tion were detected by US in any of the 72 patients. Postnatal 
outcomes were available for 50 cases, all livebirths, with a me-
dian GA at delivery of 39 weeks (35-41), without evidence of 
cToxo or sequelae. 
Conclusions. Early treatment in pregnancies with primary in-
fection of toxoplasmosis is known to reduce risks of cTOXO, 
and multicenter studies should assess if amniocentesis is still 
necessary or should be considered only in specific cases. 
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Objective. Whilst most cases of COVID-19 in pregnancy 
evolve uneventfully, some others have a poor outcome, such 
as preterm birth and HDP. The effect of COVID-19 on fetal 
growth still has to be addressed and appears controversial. 
Our study aims to focus on fetal growth velocity across the 
trimesters in pregnancy affected with COVID-19. 
Materials and Methods. This is a multicentric prospective 
observational study on data from COVID-19 pregnancies re-
ferred to the centers of Careggi University Hospital and “S. 
Stefano” Hospital in Prato from 2020 to 2022, included in the 
local branch of ItOSS surveillance. Fetal growth was evaluated 
across the three trimesters of pregnancy by abdominal circum-
ference (AC) and expected fetal weight (EFW). Both AC, and 
EFW plus birthweight were used to calculate growth velocity 
(Vannuccini et al., 2017). 
Results. Data from a cohort of 211 cases was collected. The 
majority (80%) of COVID-19 cases occurred in the third tri-
mester. Of note, the percentage of gestational diabetes (12.3%) 
and preterm births (7.1%) was comparable to the general pop-
ulation. Mean birthweight was 3259 ± 509 g. The percentage 
of cesarean sections was acceptable (13.7%). 
Concerning the velocity of growth, AC decreased from the 
second to third trimester to reach values < 10th centile in 24% 
of cases and < 5th percentile in 17% of cases, even in presence 
of 2% of hypertensive disorders (HDP). Fetal growth restric-
tion according to Gordjin et al. (2015) was antenatally iden-
tified in 4.7% of cases. Fetal growth > 95th centile occurred in 
5.7% of cases. 
At birth, the cumulative percentage of small for gestational 
age newborns defined as birth weight < 2500 g resulted 5.2%. 

A significant percentage of newborns required NICU assis-
tance (7.8%). 
Conclusions. Regardless of the association and prevalence 
of preterm birth, SGA and HDP in pregnant women, fetal 
growth appears to be affected by COVID-19 with a higher in-
cidence of impaired growth velocity compared to the general 
population. 
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Objective. To ascertain the maternal and perinatal outcomes 
of pregnancies complicated by poxviruses infections
Materials and Methods. Medline, Embase and Cochrane 
databases were searched. Maternal death, fetal and neonatal 
death, preterm birth and vertical transmission were observed. 
Sub-group analyses according to the severity of maternal in-
fection, gestational age at infection, vaccination status and 
pregnancy status were also performed. Random effect me-
ta-analyses of proportion and risk assessment were used to 
analyse the data. 
Results. 1251 pregnancies with smallpox, 7 with monkeypox 
and 23 with molluscum contagiousum. In pregnancies affected by 
smallpox infection, maternal death occurred in 34.2% of the cas-
es, miscarriage and intra-uterine fetal death in 10.2% and 26.4%. 
Vertical transmission was documented in 9.4% of cases. The 

risks of maternal death, miscarriage or preterm birth were not 
different when comparing infection acquired in the first, sec-
ond or third trimester of pregnancy. The risk of maternal death 
was significantly higher in cases complicated by hemorrhagic 
disease. In pregnancies complicated by monkeypox infection 
miscarriage and intrauterine fetal demise occurred in 43.5% 
and 33.2% of cases. More than one third of the infected preg-
nancies presented fetal anomalies at birth or death. Features of 
the disease were observed in the fetus in 70.8% of the cases. 
Only two studies with molluscum contagiosum in pregnancy 
were included, suggested an uneventful course of the infection.
Conclusions. Pregnancies complicated by smallpox and mon-
keypox infection are at enhanced risk of adverse maternal and 
perinatal outcomes. Molluscum contagiousum does not seem to 
be associated with excess maternal or perinatal risks. 
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Objective. To investigate the role of fetal brain MRI in detect-
ing anomalies in fetuses with congenital CMV infection un-
dergoing neurosonography.
Materials and Methods. Multicenter, retrospective, cohort 
study involving 11 fetal medicine centers in Italy from 2012. 
The inclusion criteria were fetuses with congenital CMV in-
fection diagnosed by PCR analysis of amniotic fluid, normal 
karyotype and MRI performed within 3 weeks from the last 
ultrasound examination. 
Results. The analysis included 95 fetuses with a prenatal diag-
nosis of congenital CMV infection and normal neurosonogra-
phy at first examination. The rate of structural anomalies de-
tected exclusively at fetal MRI was 10.5%. When considering 
the type of anomaly, malformations of cortical development 

were detected at MRI in 40% of fetuses, destructive encepha-
lopathy in 20%, intracranial calcifications in the germinal ma-
trix in 10%, and complex anomalies in 30%. At the multivariate 
logistic regression analysis, only CMV viral load in the amniot-
ic fluid > 100,000 copies/ml (OR 12.0, 95%CI 1.2-124.7, p = 0.04) 
was independently associated with the likelihood of detecting 
fetal anomalies at MRI. Associated anomalies were detected 
exclusively at birth and missed at both types of prenatal imag-
ing in 3.8% of fetuses with congenital CMV infection.
Conclusions. Fetal brain MRI can detect additional anomalies 
in a significant proportion of fetuses with congenital CMV in-
fection and negative neurosonography. Viral load in the amni-
otic fluid was an independent predictor of the risk of associ-
ated anomalies.
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Objective. To identify predictors of adverse perinatal outcome 
in congenital cytomegalovirus infection. 
Materials and Methods. In a multicenter study fetuses with 
congenital CMV infection diagnosed by PCR on amniotic fluid 
and normal prenatal imaging at the time of diagnosis were 
included. Primary outcome was the occurrence of structural 
anomalies at follow-up ultrasound or prenatal MRI. Second-
ary outcomes were the occurrence of anomalies detected ex-
clusively postnatally and the rate of symptomatic infection.
Results. 104 fetuses with congenital CMV were included in 
the study. Anomalies were detected at follow-up ultrasound 
or MRI in 18.3% (19/104) cases. Anomalies were found after 
birth in 11.9% (10/84) of cases and 15.5% (13/85) of newborns 
showed clinical symptoms related to CMV infection. There 

was no difference in either maternal age (p = 0.3), trimester 
(p = 0.4) of infection and prenatal therapy (p = 0.4) between 
fetuses with or without anomalies at follow-up. Median viral 
load in the amniotic fluid was higher in fetuses with additional 
anomalies at follow-up (p = 0.02) compared to those without. 
At multivariate logistic regression analysis, a high viral load 
in the amniotic fluid, defined as ≥ 100,000 copies/ mL was the 
only independent predictor for the occurrence of anomalies 
detected exclusively at follow-up ultrasound assessment or 
MRI, with an OR of 3.12.
Conclusions. Viral load in the amniotic fluid is a strong pre-
dictor of adverse perinatal outcome in congenital CMV infec-
tion. The results of this study emphasize the importance of 
adequate follow up even in case of negative neurosonography.
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Objective. The main aim of this systematic review was to as-
certain the maternal and perinatal outcomes of pregnancies 
complicated by monkeypox infection.
Materials and Methods. Medline, Embase and Cochrane da-
tabases were searched utilizing combinations of the relevant 
medical subject heading terms, key words, and word variants 
for “monkeypox” and “pregnancy”. The outcomes observed 
were miscarriage, intra-uterine, neonatal and perinatal death, 
preterm birth, vertical transmission, maternal symptoms. Me-
ta-analysis of proportion was used to analyze the data.
Results. Four studies were included. All women included 
in the present systematic review presented symptoms and 
signs of monkeypox infection. There was no case of mater-
nal death. Miscarriage occurred in 39% (95%CI 0-89.0) while 
intra-uterine in 23.0% (95%CI 0-74.0) of cases. The overall 

incidence of late fetal and perinatal loss was 77.0% (95%CI 
26.0-100), while only 23% (0-74.0) of the included fetuses 
survived to birth. The incidence of preterm birth prior to 
37 weeks of gestation was 8.0% (0-62.0). Vertical transmis-
sion occurred in 62.0% (3.0-100) of cases. When stratifying 
the analysis according to gestational age at infection, fetal 
loss occurred in 67.0% (95%CI 9.0-99.0) of cases with first 
trimester and 82.0% (95%CI 17.0-100) of those with second 
trimester infection.
Conclusions. Monkeypox infection in pregnancy is associat-
ed with a high risk of perinatal loss and vertical transmission. 
The preliminary results are affected by the very small num-
ber of cases included and highlights the need for a thorough 
maternal and fetal surveillance in pregnancies complicated by 
Monkeypox infection.
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Objective. To elucidate the diagnostic performance of quan-
titative polymerase chain reaction (qPCR) to identify fetuses 
with congenital CMV infection who will develop symptom-
atic disease.
Materials and Methods. In a multicenter study fetuses with 
congenital CMV infection diagnosed by PCR on amniotic flu-
id and normal prenatal imaging at the time of diagnosis were 
included. Primary outcome was diagnostic performance of 
qPCR in detection symptomatic CMV infection.
Results. One hundred and four fetuses with congenital 
CMV were included in the study. Symptomatic infection 
was detected in7.7% (8/104) cases. Median viral load in the 
amniotic fluid was higher in fetuses with additional anom-
alies at follow-up (p = 0.02) compared to those without. At 

multivariate logistic regression analysis, high viral load in 
the amniotic fluid, defined as ≥ 100,000 copies/ mL was the 
only independent predictor for the occurrence of anomalies 
detected exclusively at follow-up ultrasound assessment or 
MRI, with an OR of 3.12. At receiver operating characteristic 
curve analysis the qPCR in the amniotic fluid had an area 
under the curve of 0.75 (95%CI 0.69-0.82) for the detection of 
symptomatic infection.
Conclusions. Viral load in the amniotic fluid is a strong pre-
dictor of adverse perinatal outcome in congenital CMV infec-
tion. The results of this study emphasize the importance of 
adequate follow up even in case of negative neurosonography 
to better predict postnatal adverse outcomes of infected new-
borns, especially in amniotic fluid high viral load.
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Objective. Thanks to the SARS-CoV-2 vaccination, pregnant 
women are protected from the complications of COVID-19 in-
fection, but the benefits of this vaccination in preventing mor-
bidity and mortality in the fetus are not yet clear: it is not well 
understood if and how these antibodies cross the placenta. In-
deed antibodies made after a pregnant person has received an 
mRNA COVID-19 vaccine have been found in amniotic fluid 
and umbilical cord blood at term and represent a safer meth-
od of enhancing neonatal antibody levels than administration 
of immunoglobulin preparation to the infant. The aim of the 
study is to test the presence of neutralizing SARS-CoV-2 anti-
bodies and spike antibodies in the amniotic fluid in the second 
trimester of pregnancy, and then to compare the antibodies 
level in maternal serum and amniotic fluid to evaluate their 
correlation.
Materials and Methods. This cohort study took place at the 
Department of Obstetrics and Gynecology of Messina at the 
AOU Policlinico G. Martino from September 2021 to February 
2022; the study consisted of 22 pregnant women who had am-
niocentesis in the gestational period between 15 weeks plus 
6 days and 18 weeks: we analyzed serum and amniotic fluid 
samples of women who contracted the SARS-CoV-2 infection, 
or who were vaccinated against the same virus, within one 
year, or never infected by SARS-CoV-2 or vaccinated against 
it. During the amniocentesis, all patients underwent a single 
sample of maternal serum and of amniotic fluid to evaluate 
SARS-CoV-2 neutralizing antibody and S1 receptor binding 
domain IgG antibody levels. Inclusion criteria were pregnant 
women with the need to undergo amniocentesis.
Results. 22 pregnant women were enrolled in the study:10 
of them were vaccinated with a mRNA COVID-19 vaccine; 
12 women were not vaccinated, 4 of them had developed 
COVID-19 infection within one year before the collection and 
2 of them developed the infection during pregnancy; the other 
6 never developed the infection and have not been vaccinated, 
enrolled as comparators. Mann-Whitney test showed that vac-
cinated patients had significantly higher S1 receptor binding 
domain antibody levels both in amniotic fluid (p < 0.006) and 
maternal blood (p < 0.005) than not vaccinated women; also 
SARS-CoV-2 neutralizing antibody levels were higher in preg-
nant women who developed COVID-19 infection both in am-

niotic fluid (p < 0.007) and maternal blood (p < 0.004) than not 
vaccinated women. There was a significantly high correlation 
between the concentrations of spikes antibody levels in vacci-
nated pregnant women’s serum and amniotic fluid (p = 0.000), 
and of neutralizing antibody levels in serum and amniotic flu-
id of women who developed COVID-19 infection (p = 0.000).
Conclusions. To the best of our knowledge, the analysis of 
amniotic fluid and serum showed for the first time that all the 
vaccinated pregnant women samples had SARS-CoV-2 spikes 
immunoglobulins both in maternal blood and amniotic fluid. 
There is a very high correlation between maternal blood and 
amniotic fluid S1 receptor binding domain antibody levels in 
vaccinated women: this demonstrates that there is an early 
transplacental antibody transfer. Also neutralizing antibodies 
were found in the amniotic fluid of infected pregnant women, 
with high correlation between concentrations.
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Objective. The main aim was to investigate the safety and 
effectiveness of prenatal valacyclovir therapy in pregnancies 
with maternal or congenital CMV infection.
Materials and Methods. The inclusion criteria were pregnan-
cies with confirmed maternal CMV infection. The primary 
outcome was the incidence of congenital CMV infection. The 
secondary outcomes were symptomatic and asymptomatic 
infection, perinatal death, termination of pregnancy, anoma-
lies detected at follow-up ultrasound, fetal MRI imaging or at 
birth, severe and mild to moderate symptoms due to congen-
ital CMV infection, neurologic, visual, hearing symptoms and 
adverse events related to valacyclovir. 
Results. When stratifying the analysis according to the ges-
tational age at maternal infection, the risk of vertical trans-
mission was significantly lower in pregnancies receiving va-

laciclovir following first trimester infection (pooled OR 0.30, 
95%CI 0.16-0.59, I2 = 0%, p = 0.001).
Pregnancies treated with valaciclovir therapy had an increased 
likelihood of asymptomatic congenital CMV infection, when 
compared to those not receiving valacyclovir (pooled OR 2.98, 
95%CI 1.18-7.55, I2 = 0%, p = 0.021), while there was no significant 
difference between the two groups in the risk of perinatal death (p 
= 0.923), termination of pregnancy (p = 0.089), anomalies detected 
at follow-up imaging assessment during pregnancy or at birth (p 
= 0.934) and symptoms due to CMV infection in the newborn. 
Conclusions. Prenatal valaciclovir administration in pregnan-
cies with maternal CMV infection reduces the risk of congen-
ital CMV infection. Further evidence is needed to elucidate 
whether valaciclovir can affect the course of the infection in 
the fetus and the risk of adverse perinatal outcome.
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Objective. As the SARS-CoV-2 Pandemic has widely changed 
pregnancy experience and assessment, the inpatient and out-
patient services have had to be re-organized. Since March 
2020, Careggi University Hospital (CUH) has provided a ded-
icated COVID-pathway: spaces for women with unknown 
swab status and a COVID-19 ward delivery room. The aim of 
this study is to analyze the inpatient and outpatient COVID-19 
related activities in CUH.
Materials and Methods. We prospectively collected data from 
consecutive COVID-19 pregnancies referred from 2020 to 
2022, included in the local branch of the ItOSS surveillance. 
All patients experienced COVID-19 in pregnancy at various 
stages of severity and gestational ages.
Results. From March 2020 to June 2022, 165 COVID-19 de-
liveries occurred (169 newborns), while 16 pregnant positive 
women were admitted without delivering. A single emergen-
cy C-section (CS) was performed because of Sars-CoV-2 relat-
ed ARDS, 15 women experienced serious maternal morbidity 
and 5 needed ECMO. A single maternal death occurred four 
months after delivery (C-section). Considering ECMO sup-
ported cases during pregnancy or postpartum, the first one 
tested positive for COVID-19 during the second trimester. She 
developed ARDS and required ECMO for 38 days. She was 
discharged in good general conditions and a CS at term was 
performed following obstetric indication. The second patient 
developed COVID-19-related ARDS at 28 weeks of gestation 
and experienced a precipitous vaginal delivery at 31 weeks+6 
days of gestation while on ECMO. She was discharged 1 
month later in good general conditions. The third patient was 
an obese (BMI 38) 43-year-old woman who had performed an 

IVF with embryo donation; she tested positive at 38 weeks+2 
days of gestation. A CS was performed because of the wors-
ening of her condition. After the delivery she was admitted in 
ICU and she underwent ECMO. She died 143 days after the 
CS by sepsis and multiple organ failure (MOF). For all these 
pregnancies neonatal outcomes were positive.
No perinatal death occurred and only one baby tested posi-
tive for SARS-CoV-2 infection at nasal swab sampling (case 
3). The anesthesiology team performed neuroassial analgesia 
intrapartum in all the positive women who needed/request-
ed it. Monoclonal Antibodies (mAbs) have been widely used 
to treat mild to moderate COVID-19 outpatients (NIH and 
RCOG recommendations) at risk for developing severe dis-
ease. Regarding this specifical therapy, an essential role in the 
management of the pregnant outpatient was played by the 
Infectious Disease Department. All patients above 28 weeks 
requiring hospitalization received LMWH prophylaxis, which 
was administrated under 28 weeks only in presence of addi-
tional risk factors (obesity, IVF, etc.). All new mothers received 
a ten days LMWH prophylaxis. On the outpatient side, we 
performed 22 teleconsultations, 43 obstetric ultrasounds (in-
cluding I trimester screening), 90 obstetric checks with clinical 
evaluation and home therapy management, 32 fetal monitor-
ing and 47 naso-pharingeal swabs.
Conclusions. At Careggi Hospital Maternal Department an 
extensive re-organization of inpatient and outpatient services 
has been performed in order to guarantee good practice and 
management of all pregnant women during the SARS-CoV-2 
pandemic. This was only possible thanks to a wide multidisci-
plinary group which enhanced every professional.
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Outcome of women with COVID-19 according to vaccination status
Valeria Paparo *, Marina Tesorone, Maria Corvino, Marco Papa, Ennio Conte, Ylenia Testa,  
Elisabetta Gragnano, Gabriele Saccone, Mariavittoria Locci

Department of Neuroscience, Reproductive Science and Odontostomatology, University of Naples Federico II, Naples, Italy.

DOI: 10.36129/jog.2022.S64

Objective. To evaluate maternal and perinatal outcome of wom-
en with COVID-19 infection, according to vaccination status.
Materials and Methods. This was an observational retro-
spective study of pregnant women with COVID-19 infec-
tion who were referred to our center. Women were asked 
about their vaccination status, and those who had received 
a COVID-19 vaccination (at least one dose) were compared 
with those who had not (no dose at all). The primary out-
come was preterm birth at less than 37 weeks of gestation.
Results. 120 women with COVID-19 infection were included 

in the study. 57 had no vaccination (control group); 13 had re-
ceived one dose of vaccine; 28 had received two doses; and 22 
had received three doses. Preterm birth at less than 37 weeks 
occurred in 27% of the control group and in 11% in the group 
of women who had received at least one dose. Also the rates of 
pregnancy induced hypertension and admission to neonatal 
intensive care unit were significantly lower.
Conclusions. Women with a completed vaccination course 
and COVID-19 infection have better outcomes compared to 
those without vaccination.
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Objective. We described three cases of SARS-CoV-2 positive 
new-borns with both symptomatic and asymptomatic mothers. 
Materials and Methods. Placentas were analyzed in the pa-
thology department and showed chronic histiocytic intervil-
lositis with presence of CD68+ macrophages, syncytiotropho-
blast necrosis and positivity of the syncytiotrophoblast for 
SARS-CoV-2 antigen or RNA.
Results. The first case dates back to March 2020, when a symp-
tomatic COVID-19 positive patient gave birth to a healthy ne-
onate at 37.6 weeks of gestation. Skin to skin contact was not 
permitted but breastfeeding with a face mask was allowed. 
The newborn, that remained asymptomatic throughout the 
entire hospital stay, resulted positive to SARS-CoV-2 immedi-
ately after birth, at 24 hours of life and after 7 days. The second 
was delivered at 35.1 weeks of gestation by caesarean section 

for non-reassuring fetal status. The mother presented with fe-
ver, cough and a positive COVID-19 swab test. The newborn 
resulted positive on day 7, despite not having contact with the 
mother. No neonatal complications were observed. The third 
positive mother was admitted asymptomatic to the obstetric 
department in September 2021 due to preterm premature rup-
ture of membranes at 20 weeks of gestation in a high-risk twin 
pregnancy. At 21.4 weeks of gestation her clinical conditions 
deteriorated, and she delivered two stillborn fetuses: SARS-
CoV-2 was detected in all tissues samples. The lung of the first 
fetus only showed interstitial pneumonia features. 
Conclusions. We detected SARS-CoV-2 in placentas of both 
the second and third trimester, implying the passage of the vi-
rus through the placenta to the fetuses as the presence of SARS-
CoV-2 RNA was demonstrated in swabs and foetal tissues.
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Objective. In the last two years COVID-19 infection has rep-
resented a true unknown in the management of pregnancies 
with maternal COVID-19 positivity. However, it has not rep-
resented a serious complication, indeed it has rarely caused 
premature rupture of the membrane, fetal thrombosis or post-
natal complications.
Materials and Methods. Our retrospective cohort study 
included placental samples from 350 patients from San 
Pietro Fatebenefratelli Hospital collected in a period of 
4 months. Inclusion criteria were COVID-19 positivity 
during childbirth or in the previous two months but also 
a pregnancy without previous COVID-19 infection. An-
amnestic data were carried out for the histological study 
on each placenta. 59% of patients were COVID-19 positive 
(15% of these had other associated disorders like gestation-
al diabetes, hypertension, fetal death, preterm birth) 26.5% 

were preterm and the 14,5% were high-risk pregnancy with 
COVID-19 negativity.
Results. The most frequently represented lesion in a 
COVID-19 placenta was a mild chronic deciduitis, usually ab-
sent in placentas with normal outcome. The same deciduitis 
was observed in gestational diabetes placentas, although less 
frequently. Other rare findings were patchy fibrinoid necrosis 
of capsular decidua, chronic villitis, umbilical cord thrombo-
sis. Severe lesions were rare.
Conclusions. COVID-19 does not seem to have a severe im-
pact on the health of the placenta except in rare cases in which 
predisposing factors coexist and determine a more serious 
involvement of the fetus and its appendages. COVID-19 de-
termines a constant but mild chronic placental inflammation, 
that is balanced by the maternal capacity to maintain homeo-
stasis stemming the external injuries.
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Objective. Evaluation of coping strategies in pregnant women 
with high risk pregnancies during COVID-19 pandemic.
Materials and Methods. This was an observational study of 
pregnant women with high-risk pregnancy admitted for in-
patient antenatal monitoring. Women were asked to fill in the 
Italian version of the Coping Orientation to the Problems Ex-
perienced (COPE-NVI). The questionnaire included 5 differ-
ent dimensions: 1) Social support; 2) Avoidance strategies; 3) 
Positive attitude; 4) Problem solving; 5) Turning to religion. 
We planned to evaluate the COPE-NVI score according to the 
different maternal or fetal complications. 100 women filled out 
the questionnaire and were included in the study.
Results. 37 were admitted for preeclampsia, 15 for diabetes, 5 

for intrahepatic cholestasis, 14 for hyperemesis gravidarum, 
while 29 had severe intrauterine growth restriction requiring 
monitoring. The mean COPE-NVI score for social support was 
31.5 ± 8.6, for avoidance strategies 25.1 ± 6.7, for positive atti-
tude 31.7 ± 7.3, for problem solving 30.5 ± 7.5, and for turn-
ing to religion 24.9 ± 5.3. No statistically significant differenc-
es were found for the COPE-NVI score within the different 
maternal or fetal complications, apart for turning to religion, 
where the score was higher for women with preeclampsia and 
lower for women with intrahepatic cholestasis (p = 0.01).
Conclusions. Women with high risk pregnancies admitted 
for antenatal inpatient monitoring have a high score at coping 
strategies. 
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pandemic period (0.36%). We also observed a decrease of the 
hypoxic-ischemic encephalopathy (HIE) rate from 0.16% to 
0.12%. Finally, three different outcomes were evaluated in pa-
tients admitted for perinatal asphyxia: mortality, brain imag-
ing lesions and seizures. During the pandemic we observed a 
significant decrease in all of these (Table 1).
Conclusions. Centralization of birth centres did not worsen 
perinatal diseases as far as concerns stillbirth, PA and HIE 
rate. On the contrary, we observed an enhancing of patients’ 
outcomes.

The post-pandemic re-organization of birth centres and its impact 
on perinatal asphyxia in the province of Reggio Emilia
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Objective. The pandemic forced the re-organization of birth 
hospitals in the province of Reggio Emilia. In 2018 there were 
four difference birth centres, in 2021 only two out of four were 
still working. The OBJECTIVE of the study was to evaluate if 
the centralization of birth centres had worsened the stillbirth 
rate and perinatal asphyxia (PA) outcome during the SARS-
CoV-2 pandemic period (years 2020-21) compared to the 
pre-pandemic period (years 2018-19). 
Materials and Methods. Retrospective review of birth rate, re-
covery for PA rate and stillbirth rate in the province of Reggio 
Emilia. 
Results. Statistical data showed a decrease of overall births 
from 2018 to 2021 (7516 newborns in 2018-19 to 6363 in 2020-
21), in accordance with the national trend. The percentage 
of newborns in the NICU in Reggio Emilia increased from 
the pre-pandemic period (59.66%) to the pandemic period 
(83.66%). Regarding the stillbirth rate, we observed a decrease 
from the pre-pandemic period (3.20‰) to the pandemic peri-
od (2.36‰). As far as concerned the PA rate, the percentage 
showed a reduction from the pre-pandemic (0.44%) to the 

Table 1. 
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Objective. Neurohormonal processes control both the physi-
ological aspects of labor and childbirth, and contribute to the 
subjective psychological experiences of birth. This concept 
has always been underestimated in clinical practice and this 
became even more glaring during the COVID-19 pandemic. 
The aim of the study was to analyze through the experience of 
midwives, how they, during the pandemic, have contributed 
to influence and maintain the balance of the psycho-neuro-en-
docrine axis (PNEI). 
Materials and Methods. A qualitative research study, based 
on the phenomenological method of Cohen on a sample of 
midwives from the A.O.U.I Policlinico of Bari, interviewed in 
September 2021.
Results. Four main themes emerged from the analysis of the 
interviews and “field notes”: ‘’Woman Care’’, ‘’Loneliness and 
Fear’’, ‘’Mask and DPI’’, and finally ‘’COVID and Contagion’’. 
In addition, eleven subthemes were derived from these as 
can be seen in the table (Table 1). The results of the analy-
sis showed how midwives, who have always been the main 
reference figures for women, newborns and couples, have 
worked tirelessly to ensure that women received the best pos-
sible care, covid positive or not, aware of the influence that the 
psycho-physical component has on the hormonal release that 
guides the course of the birth event.

Conclusions. As the pandemic continues, there is an urgent 
need to improve the care and promote a physiological birth 
since it is known that giving birth physiologically is a psy-
chologically powerful experience. From this emerges the 
need for health care providers to become aware of the im-
portance of maintaining the psychoneuroendocrine balance 
to allow women to have the most positive birth experience 
possible.

Table 1. 
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Objective. COVID-19 is a pandemic inflammatory disease 
where endothelial dysfunction, observed also in mildly symp-
tomatic patients, could affect the placenta and compromise 
pregnancy outcome. Our aim was to study the pregnancy 
outcome of patients with previous SARS-CoV-2 infection con-
tracted during gestation.
Materials and Methods. This is a retrospective study and pa-
tients were enrolled with an anamnestic interview during the 
puerperium. We enrolled 41 women who contracted SARS-
CoV-2 infection before twenty-four weeks of gestational age; 
87 who contracted the infection after twenty-four weeks of 
gestational age; and a control group of 159 women, who did 
not contract infection during pregnancy. 
Results. Maternal anthropometric, anamnestic and obstetric 
features were similar in the three groups. There is no relevant 
difference between the results of the three categories exam-
ined in terms of gestational age at delivery (273.54 days vs 

273.73 days vs 274.39 days, p = 0.84), mode of delivery (vag-
inal delivery 53.66% vs 58.62 % vs 58.49 %; operative vaginal 
delivery 5.88% vs 9.19% vs 8.80%; cesarean section 41.46% vs 
32.18 % vs 32.71 %; p = 0.49), fetal weight at birth (3224.02 g vs 
3276.65 g vs 3235.57 g, p = 0.75) admission in neonatal inten-
sive care (0 % vs 2.2 % vs 4.4%, p = 0.30).
Conclusions. The SARS-CoV-2 disease with mild symptom-
atology, contracted during pregnancy, regardless of the gesta-
tional age at the time of infection, does not apparently impact 
on the fetal outcome in any significant way.
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Objective. To investigate the risk of postpartum hemorrhage 
(PPH) associated with chronic prophylactic or therapeutic use 
of Low-molecular-weight heparins (LMWH) during pregnancy.
Materials and Methods. A cohort retrospective study. 822 
patients (LMWH group n = 411, control group n = 411) were 
enrolled between 2020-2022. Singleton pregnancies supple-
mented with LMWH, started within the first 24 weeks, pro-
ceeded until term, and suspended at least 24 hours before de-
livery, were included in the cohort group. Confounders were 
controlled by matching and logistic regression analysis. Data 
regarding delivery were collected retrospectively. The causes 
of PPH were classified using the 4 “T’s” formula.
Results. 71 cases of PPH were documented in the LMWH 
group (17.27%) versus 46 in the control group (11.1%), with 
relative risk (RR) of 1.5435 (p = 0.0136). Severe PPH incidence 
was also significantly increased in the LMWH group (8.76% 
versus 4.87%) with RR of 1.8 (p = 0.0295). The prevalence of 
uterine atony was significantly higher in the LMWH group 
(73.24% versus 56.52%, p = 0.0026). The interval between the 

last dose of LMWH and delivery did not seem to influence the 
haemorrhagic risk.
Conclusions. LMWH chronic use during pregnancy carries an 
increased risk of PPH, severe PPH and uterine atony. Clini-
cians should balance and carefully assess the competing risks 
versus potential benefits before initiating chronic therapy in 
pregnant patients. Once prescribed, LMWH treatment should 
be considered a risk factor and active management of the third 
stage of labor should be promoted, even if the drug is sus-
pended 24 hours prior to delivery.
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Objective. Report on the first year experience on fetoscopy in 
a pediatric referral centre.
Materials and Methods. Between June 2021 and August 2022, 
52 fetal surgery procedures were performed, including 33 fe-
toscopies.
Results. Fetoscopy was used to perform laser-coagulation of 
placental anastomosis in 18 monochorionic pregnancies with 
twin-to-twin transfusion syndrome (TTTS). In 15/18 cas-
es (83%) there was the association of a severe selective fetal 
growth restriction (estimated fetal weight < 3rd) centile) and 
a ductus venosus absent/reverse a-wave, was associated). 
The survival rates of both and at least one twin at discharge 
were 33% (5/15) and 80% (12/15) respectively. Brain MRI was 
normal in all patients. In addition, fetoscopy was successfully 

performed in 8 cases with Congenital Diaphragmatic Hernia 
(6 left and 2 right). The balloon was removed fetoscopically in 
all cases except one (spontaneous deflation after 3 weeks). The 
median duration of the procedures was 15 min (10-30). The me-
dian duration of tracheal occlusion was 3.4 weeks (27.9-34.6). 
Median gestational age at delivery was 34.3 weeks (29.6-38.4). 
Premature rupture of membranes < 34 weeks occurred in 20% 
of laser and 35% of TO. No maternal complications occurred. 
Conclusions. Although our cases are still limited since the 
center has just recently started its activities, our experience 
respects the required criteria for a fetal surgery center to full-
fill the standards of care established in literature: specialized 
skills based on clinical experience, strict protocols and multi-
disciplinary team.
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Objective. Schwannomas are benign slow-growing tumors of 
the peripheral nerve sheaths arising from Schwann cells. During 
pregnancy, the routine use of ultrasound for fetal assessment 
has resulted in increased detection of maternal asymptomatic 
masses, including retroperitoneal ones. Although most of these 
masses are benign, the possibility of cancer must be considered. 
Materials and Methods. In this report, we describe the rare 
case of a young woman with bilateral adnexal cysts and a pre-
sacral retroperitoneal mass diagnosed during the first trimes-
ter of pregnancy. 
Results. At the 12th gestational week, she received surgery to 
remove ovarian tumors and to obtain a biopsy of the non-ad-
nexal tumor. The histological examination revealed a bilateral 
borderline seromucinous tumor of the ovaries; the presacral 
mass was identified as a schwannoma. Although the dimen-
sions of the sacral mass severely affected the quality of life of 
the patient, it was possible to achieve a near term pregnancy 
with the delivery of a healthy baby. To successfully remove the 
voluminous presacral schwannoma, the patient underwent 
neurosurgical treatment seven months after delivery. 

Conclusions. Concerns regarding risk of malignancy, acceler-
ation of tumor growth and fetal wellness may arise in health-
care practitioners after finding a schwannoma during preg-
nancy. Nevertheless, benign pelvic tumors do not hamper a 
regular pregnancy even when of great dimensions: in partic-
ular, as in our case, pelvic schwannomas are slow-growing 
benign tumors and do not seem to enlarge during pregnancy.
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Objective. The vaccines currently recommended during preg-
nancy are the dTpa, the influenza vaccine, and, due to SARS-
CoV-2 pandemic, the mRNA vaccine against COVID-19. The 
aim of this study was to evaluate vaccination coverage among 
pregnant women and factors associated with refusal.
Materials and Methods. 307 patients who delivered at term 
between March and April 2022 at Careggi Hospital answered 
a questionnaire about vaccines during pregnancy. The prima-
ry aim was to assess vaccination coverage and factors associ-
ated with refusal. The secondary aim was to detect differences 
in vaccination between Italian and foreign women.
Results. Overall, 74% of patients were vaccinated with dTpa, 
82% against COVID-19 and only 33% against Influenza. Vac-
cination coverage for dTpa and COVID-19 was significantly 
higher among Italian than foreign patients (80% vs 51%, p < 
0.001 and 86% vs 69%, p = 0.002, respectively). 89% of patients 
received recommendations for vaccines from the gynecologist, 
more frequently among Italians than foreigners (p = 0.01). The 

main reasons behind refusal of vaccinations were: reduced 
perception of the risk of disease in the case of influenza (41%), 
inadequate information received from the gynecologist re-
garding dTpa (35%), fear of side effects (63%) and of effects on 
the fetus (70%) from the COVID-19 vaccine.
Conclusions. Adherence to the Influenza vaccine was low 
because of reduced perception of the disease risks. Fear of 
COVID-19 disease led most of the patients to receive the vac-
cination. The significant difference in vaccination coverage be-
tween Italians and foreigners is likely due to less information 
being received by foreign patients, an example of health care 
disparity. 
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Objective. Improvement of symptoms of severe persistent 
Hyperemesis Gravidarum (HG) with use of transdermal (TD) 
clonidine was described and first reported in a series of cases 
(Obstetric Medicine 2011) and a randomized controlled pilot 
study to study the efficacy was completed (BJOG, 2014). A 
clinical outcome database was set up under permission of the 
local institutional review board. Informed consent was signed 
by all participating women. 
Materials and Methods. n = 270 women were prospectively 
followed throughout pregnancy until delivery after prescrip-
tion of TD clonidine in the first and mid trimester for severe 
unresponsive HG (PUQE score at admission > 12 and no im-
provement with standard treatments). Median weeks at start: 
10 (6-21) with a median duration of treatment of 12 weeks (1-
31); 34% continued treatment until delivery.
Results. Median gestational age at delivery of the 270 wom-
en enrolled was 39 weeks with prematurity < 37 weeks in 5.6 
%. Cesarean Section rate was 35%. PROM occurred in 12% of 
pregnancies. Median birthweight was 3260 grams (2010-4300) 
and median percentile for singletons 48.5; LBW newborns < 
2500 grams were 8% SGA < 10th percentile occurred in 7.4%. 
One intrauterine fetal death and one perinatal death were re-
ported for other causes. Prevalence of major birth defects was 

< 2% (mainly cardiac septal defects). Side effects were contact 
dermatitis (24%) and symptomatic hypotension (2%). Drop-
outs: n = 6 for systemic intolerance (tiredness, fatigue, hypo-
tension).
Conclusions. Off-label use of TD clonidine in selected cases of 
HG appears safe and effective in clinical practice.
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Objective. To evaluate the efficacy of supplementation with 
Folervid® during pregnancy.
Materials and Methods. Observational cohort of women 
who received daily oral supplementation of Folervid® during 
pregnancy starting from the first trimester of pregnancy, who 
were compared with a control group who did not. Folervid® 
contained Vitamina C 220 mg; Vitamin B12 2.5 mcg; Vitamin 
B6 1.4 mcg; Vitamin D 50 mcg (2,000 UI); Folate 400 mcg as 
5-Methyl-tetrahydrofolate. The primary outcome was the in-
cidence of preeclampsia. 
Results. 100 women met the inclusion criteria and were in-
cluded in the study. This cohort was compared with a matched 
control group of 100 controls. 
Conclusions. Women who received Folervid® during preg-
nancy had significantly lower risk of preterm birth at less than 
37 weeks of gestation, and first trimester abortion. 

Table 1.  Maternal and perinatal outcomes.
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Objective. To establish pregnancy-specific reference intervals 
for fasting and postprandial total serum bile acids (TSBA) 
levels. 
Materials and Methods. A prospective cohort study of TSBA 
levels in healthy pregnant women. Both fasting and postpran-
dial TSBA levels were measured in 612 women over one year 
(528 fasting and 377 postprandial samples). Exclusion crite-
ria were an established diagnosis of intrahepatic cholestasis 
of pregnancy (ICP) or any co-existing condition of increased 
risk for ICP. 
Results. Reference ranges were established of 4.4-14.1 µmol/L 
for fasting TSBA (median 7.6 µmol/L), and 4.7-20.2 µmol/L 
for postprandial TSBA levels (median 9.1 µmol/L). The post-
prandial were significantly higher than the fasting measure-
ments, with a median increase of 1.0 µmol/L. A correlation 
was found between fasting and postprandial concentrations, 
as well as with fetal gender, parity, and the use of assisted re-
productive technologies. A seasonal pattern was noticed for 
both fasting and postprandial levels, with the highest values 
in the winter season (p < 0.01 and 0.02, respectively). 

Conclusions. Normal pregnancy is a sub-cholestatic state and 
is associated with a physiological elevation of TSBA levels 
compared to non-pregnant adults, therefore a higher thresh-
old should be considered for the diagnosis of ICP. It is sug-
gested that the upper reference limit observed in our healthy 
pregnant population should be used: fasting TSBA values ≥ 14 
µmol/L and postprandial TSBA values ≥ 20 µmol/L. Since the 
fasting TSBA value is more specific for the diagnosis, while the 
postprandial is important for severity assessment, we recom-
mend measuring both, rather than obtain a random sample.
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Objective. The aim of the study was to evaluate the trend of 
maternal hemodynamics in uncomplicated and complicated 
monochorionic diamniotic twin pregnancies (MCDA).
Materials and Methods. 44 monochorionic diamniotic twin 
pregnancies were enrolled (Figure 1) and were subjected to a 
non invasive hemodynamic evaluation with USCOM method. 
All the pregnant women were followed until delivery. 
Results. Compared to singleton pregnancies, MCDA twin preg-
nancies showed a higher heart rate and cardiac output and lower 
total vascular resistance values (p < 0.001) in the second trimester. 
On the contrary, during the third trimester the cardiac output and 
inotropy index were lower in MCDA twin pregnancies (p < 0.001) 
compared to singleton pregnancies. No significant differences were 
found from the comparison between hemodynamic values in com-
plicated and uncomplicated MCDA, during the three trimesters.
Conclusions. Our data underline that in MCDA twin pregnan-
cies there is a marked haemodynamic adaptation to promote a 
correct utero-placental perfusion, expressed by increased car-
diac output and heart rate. 

In the third trimester, however, the cardiac output and inotro-
py index decrease. These conditions might be due to a mecha-
nism of progressive exhaustion of the maternal cardiovascular 
system that has been subjected, in the previous trimesters, to a 
greater effort than normal.

Figure 1. 
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Objective. Laparoscopic salpingectomy represents the best 
treatment for ectopic pregnancy as regards the risk of re-
currences. Rarely, small residues of trophoblastic tissue in 
the peritoneal cavity may proliferate again, resulting in per-
sistently elevated serum β-hcg value or recurrence of clinical 
symptoms. Extravillous Trophoblast (EVT) has a known pro-
liferative, migratory and invasive capacity and the limiting 
mechanisms of this invasion may depend on the location of 
the ectopic implants. The most common sites of reimplanted 
trophoblastic tissue are peritoneum and omentum, while the 
bowel, uterosacral ligament and uterine body are rarer.
Materials and Methods. Our patient was a 36-year-old wom-
an who underwent a laparoscopic surgery for tubal stump 
pregnancy. Five weeks after surgery, the patient came back to 
our emergency room with severe abdominal pain, asthenia 
and lipothymia. 
Results. Ultrasound evaluation showed hemoperitoneum and 
CT scan reported active focal bleeding on the uterine fundus. 
Laparoscopy then confirmed the presence of trophoblastic tis-
sue implanted on the uterine serosa. 
Conclusions. This case describes how trophoblastic tissue 
left in the abdominal cavity can implant actively on a new 
locus. In order to avoid recurrences it is necessary to take 
preventive measures during surgery. Furthermore an ear-
ly detection of remaining active trophoblastic tissue can be 

performed by dosing β-hcg value post-operatively, which 
should be continued until it is absent. This evaluation is al-
ways performed after conservative treatment, but it could be 
useful also after salpingectomy, in order to start early medi-
cal or surgical treatment.
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Objective. A number of evidence has shown that endome-
triosis is associated with an increased incidence of obstetric 
complications, but it is still unknown if other variables relat-
ed to the disease influence the outcome. Thus, the aim of the 
study was to evaluate whether a history of surgery represents 
an additional risk factor for adverse pregnancy and delivery 
outcome among women with endometriosis.
Materials and Methods. A retrospective observational cohort 
study on prospectively collected data was conducted in a sin-
gle tertiary referral center for both endometriosis and high-risk 
pregnancy between 2019 and 2021. Women with a history of 
endometriosis, diagnosed either by imaging or by histological 
confirmation after surgery, who were followed up and deliv-
ered after singleton pregnancy were included. Women with and 
without previous surgical treatment for endometriosis were 

compared in terms of maternal characteristics, mode of concep-
tion, pregnancy management, obstetric complications, delivery 
and postpartum outcome, pregnancy and delivery outcome. 
Results. The study population included 162 cases and 103 
(63%) had 1 or more surgery for endometriosis. A high inci-
dence of preterm births, placental disorders, gestational dia-
betes, caesarean section (CS) and postpartum haemorrhage 
(PPH) was found compared to non-endometriosis patients. 
However, women with a history of surgery for endometrio-
sis had further increase of CS (47%) and PPH rate (27%) com-
pared to those conservatively managed. No difference was 
found in terms of other obstetric complications. 
Conclusions. Pregnant women with a history of surgery for 
endometriosis should be considered at high risk for peripar-
tum and postpartum adverse outcomes.
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Objective. Antenatal morphometric and functional evalua-
tion of the fetal heart by means of speckle tracking technique 
can be performed using different software developed for the 
analysis of prenatally acquired ultrasound clips of the fetal 
heart. The objective of the study was to evaluate the repro-
ducibility of two speckle tracking software in the antenatal 
semi-automated assessment of the fetal cardiac function and 
morphometry.
Materials and Methods. Prospective study conducted in two 
academic units in Italy (Parma) and Spain (Barcelona) includ-
ing a non-consecutive series of non-anomalous fetuses. The 
evaluated speckle tracking software were TomTec-GmbH at 
the University of Parma and FetalHQ at the University of Bar-
celona.
At each participating unit, two-dimensional ultrasound clips 
of the four-chamber view of the fetal heart were acquired by 
dedicated operators. The morphometric and functional echo-
cardiography analysis of the ultrasound clips was performed 
by two operators (ADT and LN), using the two proprietary 

software. The inter-software reproducibility of the endocar-
dial global longitudinal strain (endoGLS) and fractional area 
change (FAC) of left (LV) and right ventricles (RV) and ejection 
fraction (EF) of LV was evaluated by the intraclass correlation 
coefficient (CC).
Results. 34 cases (9 from Parma and 25 from Barcelona) were 
included at a median gestation of 30 (22-40) weeks. Moder-
ate-to-good reproducibility for the morphometric and func-
tional parameters of LV was demonstrated (endoGLS 0.596, 
95%CI 0.1016-0.664, p < 0.01; EF 0.757, 95%CI 0.513-0.879, p < 
0.01; FAC 0.788, 95%CI 0.575-0.894, p < 0.01). Conversely, the 
morphometric and functional parameters of the RV showed 
no reproducibility between the two software (endoGLS 0.386, 
95%CI -0.229-0.693, p = 0.08; FAC 0.357, 95%CI 0.357, 95%CI 
-0.288-0.679, p = 0.11). 
Conclusions. This study demonstrates a fair reproducibility 
of the speckle tracking analysis of the morphometric and func-
tional parameters of the LV but no inter-software reproducibil-
ity of the morphometric and functional parameters of the RV.
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Objective. It is known that galenic oral misoprostol is the most 
effective prostaglandin in terms of vaginal delivery achieve-
ment and the safest one in terms of caesarean section (CS) risk. 
However, there are only few data regarding the new commer-
cial formulation. Our objective was to compare the efficacy 
and safety of the oral misoprostol commercial product and 
vaginal dinoprostone.
Materials and Methods. Monocentric, retrospective study on 
186 patients with singleton term pregnancies undergoing la-
bor induction at Careggi University Hospital, Florence, from 
2020 to 2022: 93 cases received oral misoprostol commercial 
formulation 25-50 µg (maximum 200 µg/day), based on BMI, 
and 93 vaginal dinoprostone 1-2 mg (maximum 6 mg/day) or 
24-hour slow-release pessary. The two groups were homoge-
neous for age, BMI, gestational age and parity. 
Results. We observed no differences in CS rate, adverse fetal 

outcomes (low Apgar index, base excess, TIN admission) and 
uterine hyperstimulation rate. Dinoprostone was associated 
with a higher rate of major postpartum haemorrhage (PPH) 
(55% vs 24%, p = 0.05). Time to labor and delivery were sim-
ilar, with a higher percentage of labor failed achievement in 
the dinoprostone group (11% vs 3%, p = 0.04). Consequent-
ly, dinoprostone more frequently required further induction 
with oxytocin than misoprostol (67% vs 43%, p = 0.03), where-
as oxytocin augmentation rates were similar. Dinoprostone 
showed an increased, but not significant, tendency to hyper-
stimulation with abnormal fetal heart-rate.
Conclusions. Our results confirmed data regarding galenic 
misoprostol efficacy and safety. Indeed, misoprostol commer-
cial formulation resulted more effective in labor induction 
than dinoprostone. No difference in safety was found between 
the two products except for major PPH. 
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Objective. Induction of labor with dinosprostone is associat-
ed with an increased risk of disseminated intravasascular co-
agulation (IDC) in women aged ≥ 35 years and in pregnancy 
at gestational age (GE) ≥ 40 weeks. The AIFA note of July 21 
emphasizes the risk of tachysystole associated with the use of 
dinoprostone. The primary objective of this study was to eval-
uate the prevalence of IDC in patients older than 35 years or 
that are ≥ 40 weeks of GE. The secondary objective was to eval-
uate the safety of induction of labour (IOL) with dinoprostone 
(PGE2) in this class of patients.
Materials and Methods. A multicentre, retrospective, obser-
vational study on 1486 singleton pregnancies who underwent 
IOL with PGE2 (either vaginal gel or slow-release insert). Data 
regarding maternal demographics, medical and obstetrical 
history, and pregnancy outcome were collected. Statistical sig-

nificance was evaluated through chi-square test.
Results. IDC occurred in 0 patients. Tachysystole occurred in 
79 patients (5.3%); of these, 14 (0.9%) needed treatment and 27 
(1.8%) underwent emergency caesarean section. 41 (2.8%) ba-
bies were born with a cord pH ≤ 7.1 and 20 (1.3%) with a 5th 
minute Apgar ≤ 7. Maternal age ≥ 35 years was significantly as-
sociated with treated tachysystole. GE ≥ 40 weeks was signifi-
cantly associated with tachysystole and 5th minute Apgar ≤ 7.
Conclusions. IDC is a rare occurrence. The prevalence of 
PGE2-related tachysystole and its consequences is higher in 
patients who are older than 35 years or GE ≥ 40 weeks. Re-
search should be encouraged regarding pharmacokinetics and 
pharmacodynamics in pregnancy, particularly at an advanced 
age, given the differences recorded in physiological response 
to drugs.
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Objective. The aim of the study is to evaluate the success rate, 
safety and time to delivery for induction of labor (IOL), with 
the use of dinoprostone 10 mg controlled-release vaginal in-
sert or by the Foley balloon method, in the case of high-risk 
pregnancy nulliparous women with Bishop score < 4. 
Materials and Methods. A retrospective study of 229 women 
who underwent IOL, either with dinoprostone or by the Foley 
balloon method. In the first instance, if labor had not been suc-
cessfully induced after the removal of the dinoprostone, oxy-
tocin was administered. As for the second group, the bishop 
score was re-evaluated after foley removal and patients con-
tinued the induction with dinoprostone (if Bishop < 6) or Oxy-
tocin (if Bishop > 6). After dinoprostone removal and no labor, 
oxytocin was administered. The Caesarean section (CS) rate, 

along with demographic characteristics and fetal and maternal 
complications were recorded. Time to delivery was tracked.
Results. The CS rate was superimposable between groups 
(37.56% vs 34.37%, p = 0.88). The BMI of women who under-
went CS was significantly higher, 27.30 vs 26.52, p = 0.012. 
Time to delivery was statistically lower in the dinoprostone 
group (26.82 h), as opposed to the Foley group (48.25 h) (p < 
0.0001). No differences in complications (p = 0.3).
Conclusions. The CS rate was superimposable in both groups. 
A higher BMI was the only significant risk factor for CS. Start-
ing with dinoprostone resulted in a significantly shorter in-
duction, with the same maternal-fetal outcomes. There is no 
need therefore to prolong the induction and raise maternal 
stress levels, as this will not yield better outcomes.
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Objective. To compare and assess the efficacy and the safety of 
both oral and local prostaglandins for induction of labour (IOL).
Materials and Methods. This was a single-centre prospective 
cohort study, conducted at San Filippo Neri Hospital. Data 
were collected through a clinical panel we developed. 164 
women at term were recruited between November 2021 and 
August 2022; 93 of them underwent IOL through either oral 
or local prostaglandins alone. 73 women received oral pros-
taglandins (misoprostol). 20 received vaginal prostaglandins 
(dinoprostone). Bishop score was unfavourable in both groups 
(< 4). The primary outcome measured was caesarean deliver-
ies. Secondary outcomes were time from induction to vaginal 
delivery and measures of maternal and neonatal safety.
Results. Oral and local prostaglandins showed similar effica-
cy and safety. The overall cesarean section rate was 19% for the 
first group and 25% for the second. Mean time from induction 
to vaginal delivery was 15 h for both groups. Maternal compli-
cations were detected in 4 patients of the first group: 2 PPH, 2 
retained placenta. No fetal complications occurred during our 

study: Apgar score was > 7 in all newborns and intensive care 
treatment was never required. The major indication for caesar-
ian section following IOL was non-reassuring CTG. 
Conclusions. Overall, both oral and local prostaglandins 
proved to be safe IOL, and their efficacy can be considered 
comparable. Even though no statistical significance can be 
assessed, caesarean section rate was lower in those patients 
treated with oral prostaglandins.
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Objective. To compare two groups of patients with premature 
rupture of membranes (PROM) that underwent induction of 
labor (IOL) with misoprostol 25 µg and misoprostol 50 µg, re-
spectively. 
Materials and Methods. We conducted a single-center pro-
spective cohort study in the gynecological unit of San Filippo 
Neri. Data were collected from 11/2021 to 08/2022 through 
a questionnaire. 167 patients with PROM were recruited. In 
88 women spontaneous delivery occurred. 79 underwent 
IOL through misoprostol, which was administered according 
to two different protocols: 63 patients received misoprostol 
25 µg, 16 received 50 µg. Outcomes were the time between 
PROM and delivery, between PROM and induction and be-
tween induction and delivery. Secondary outcomes were the 
rate of cesarean section and its indications.
Results. There was no statistically significant difference in 
the two groups in mean time between PROM and induction 
(P-value = 0.3772) and between induction and delivery (P-val-
ue = 0.2193). The mean time from PROM to delivery was sig-
nificantly lower in the second group (P-value = 0.0435). There 
was no significant difference in the rate of caesarean section in 
the two groups (P-value = 0.78). There was no registration of 
Apgar Index < 7 at the 5th minute.

Conclusions. The comparison of the two groups showed simi-
lar efficacy and safety in both IOL schemes. However, the time 
between PROM and delivery appears to be shorter in patients 
induced with 50 µg misoprostol. This scheme has also proven 
to be positive for patients because of the lower number of CTG 
and administrations that allows women to rest more. 
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Objective. The main purpose of assisted vaginal birth is to ac-
celerate childbirth with minimal maternal and neonatal mor-
bidity. The main indications for vacuum use are the non-re-
assuring cardiotocography and a prolonged second stage of 
labour.
Materials and Methods. We conducted a retrospective cohort 
study of pregnant women at term who delivered by vacuum 
(Kiwi OmniCup) from 2013 to 2019. Clinical data were collect-
ed from the ‘assisted vaginal birth record’ and analysed using 
chi-square test (significance: P-value < 0.05). 
Results. The prevalence of assisted vaginal birth with vacu-
um from 2013 to 2019 was 7.3% (358/4900). The indications 
were: non reassuring CTG (224 cases: 62.6% - Group A) and 
prolonged second stage of labour (134 cases: 37.4% - Group B). 
As expected, epidural analgesia, neonatal weight > 4000 g and 
nulliparity were more frequent in patients with a prolonged 
second stage of labour. 
In this group also the use of oxytocin, a normal CTG, three or 
more pulls, an application time ≥ 10 min. and blood loss ≥ 1000 
ml were significantly more frequent. 
Moreover, in group B there was a trend of Kristeller and epi-
siotomy. There were 14 cases of 3rd and 4th degree perineal 
tears (3.9%), all with episiotomy with no differences between 
the groups. 
There were also no differences regarding head station, the oc-
ciput posterior position, cup detachment and thick meconium. 
Despite the importance of abdominal palpation in 1/5ths it was 
performed only in 198 cases (55.3%). 
In two cases, one per group, vacuum failed, with a subsequent 
caesarean. 
An Apgar score < 7 at 5’ was recorded in 5 infants, all in group A.

Conclusions. Our data show that we should expect different 
outcomes based on indications for assisted vaginal birth. Vac-
uum delivery performed by experienced operators result in 
safe outcomes for the mother and the baby. Abdominal palpa-
tion is scarcely used, the ultrasound assessment may be help-
ful for new operators.
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Objective. The aim of this study was to determine antenatal 
factors, which may predict vaginal birth and uterine defects 
after a ceasarean section.
Materials and Methods. His retrospective observational 
study conducted at Policlinico Casilino from June 2019 to 
July 2022 using data obtained from medical records, included 
women with a single pregnancy with cephalic presentation at 
gestational age of > 35 weeks who had previously undergone 
one lower segment cesarean delivery and who had attempted 
trial of labor after cesarean delivery (TOLAC).
Results. Our study enrolled 360 women who obtained the TO-
LAC consensus. 208 (57.78%) had a successful vaginal birth. 
A total of 7 (1.94%) uterine dehiscences and no uterine rup-
tures were registrated. A successful vaginal birth was signifi-
cantly correlated with lower (Body-Mass Index) BMI (23.23 vs 
25.89, p < 0.0001); previous vaginal birth (13.46% vs 3.29% p 
= 0.0005) and fewer interpregnancy months interval (55.7 vs 
66, p = 0.01) while a decreased VBAC rate was observed in 
those with induction of labour (37.02% vs 50%, p = 0.02) and 
recurrent indication (arrest disorder, cephalopelvic dispropor-
tion) of prior ceasarean section (25.48% vs 36.18%, p = 0.0291). 
Uterine dehiscence was significantly correlated with a lower 

uterine segment (LUS) thickness (1.7 vs 2.2, p = 0.02), lower 
full LUS thickness (3.3 vs 3.7, p = 0.0043) and higher neonatal 
weight (3701 vs 3263, p = 0.0001). Neonatal weight results the 
only independent variable for the uterine dehiscence (AUC 
0.917), thus the independent variables regarding the success 
of vaginal birth include lower BMI and previous vaginal birth. 
Furthermore, a logistic regression analysis was performed, as 
described on Table 1. 
Conclusions. These significant variables could be used to ac-
curately predict individual success rates of TOLAC during 
prenatal counselling.

Table 1. 



90

Ital J Gynaecol Obstet 2023, 35, Supplement N.1 Abstract

Shoulder dystocia: a preventable obstetric emergency?
Ilaria Baiguini *, Elena Osella, Diletta Guglielmi, Ilaria Ferrante, Michela Sonzini, Giulia Mazzoni, 
Valeria Poletti de Chaurand, Chiara Comerio, Santa Barresi, Bruna Pasini, Silvia Belloli, Antonella 
Fucà, Luisa Patanè

ASST Papa Giovanni XXIII, Bergamo, Italy.

DOI: 10.36129/jog.2022.S89

Objective. The aim of the study was to evaluate the maternal 
risk factors and the neonatal outcomes in women whose deliv-
ery was complicated by shoulder dystocia.
Materials and Methods. We retrospectively reviewed data 
charts of all deliveries complicated with shoulder dystocia 
from January 2019 to December 2021 in our hospital. We anal-
ysed prepartum maternal risk factors (diabetes and BMI > 30), 
intrapartum risk factors (operative vaginal delivery, induction 
of labour, Kristeller manoeuvre, expulsive phase lasting more 
than 60 minutes) and obstetrical manoeuvres used at the de-
livery. We also analysed the neonatal outcomes (pH, Apgar 
score, NICU admission, neonatal sequelae).
Results. 63 women were included in the study. Twenty (30%) 
did not have any risk factors, 43 (70%) had at least one risk fac-

tor while 24 had only intrapartum risks. Ten out of 63 (15.8%) 
neonates experienced brachial plexus palsy and 11 were ad-
mitted to NICU (17.4%). Of these 11 newborns, 3 deliveries 
(27%) had no prenatal risk factor, 8 (73%) had at least one and 
3 had intrapartum risk factors. Eight (72%) of these newborns 
were delivered with the Jacquemier manoeuvre. Three neo-
nates out of the 20 deliveries without risk factors were admit-
ted to NICU (15%) as well as 3 out of the 24 with intrapartum 
risk factors (12.5%) and 1 out of the 9 with intrapartum and 
prepartum risk factors (11.1%).
Conclusions. There are still a considerable portion of deliver-
ies which are complicated by shoulder dystocia that cannot be 
foreseen. In order to manage these events staff must be trained 
to face emergency settings with simulations and updates.
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Objective. During pregnancy there is a physiological reduc-
tion in the hemoglobin value which is the expression of a dis-
crepant increase between the plasma volume and the increase 
in erythrocyte mass. The purpose of the study was to evaluate 
the maternal haemodynamics of anemic patients, highlighting 
any correlations with adverse maternal-fetal outcomes.
Materials and Methods. We enrolled 78 anemic patients, with 
Hb levels below 10.5 g/dL, who underwent a non-invasive 
hemodynamic evaluation using USCOM at hospital admis-
sion. The different parameters were compared with a control 
group characterized by normal Hb.
Results. Anemic patients showed higher HR, TFc, INO, CO 
and lower RVS, CI than patients with normal values of Hb, as 
a sign of hyperdynamic circulation (Table 1); while Delivery 
of Oxygen was the same in both groups. 
Conclusions. Anemic patients have an hyperdynamic hemo-
dynamics characterized by higher cardiac output and lower 

systemic vascular resistances, guaranteeing a delivery of oxy-
gen comparable to controls despite the low hemoglobin levels. 
Furthermore, shear stress associated with hyperdynamic cir-
culation could favor endothelial damage, explaining the wors-
ening of maternal-neonatal outcomes, in particular the risk of 
postpartum hemorrhage.

Table 1. 
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Objective. Twin pregnancy is a risk factor for gestational hy-
pertensive disorders (GHD) and intrauterine growth restric-
tion (IUGR). Cardiac function assessment plays a key role in 
identification of a singleton pregnancy at risk of developing 
GHD or IUGR. Maternal hemodynamics show pronounced 
changes in twin pregnancies. The aim of our study was to 
evaluate the predictive capacity of hemodynamic assessment 
to identify twin pregnancies at risk. We compared maternal 
hemodynamics at 20-24 weeks’ gestation between complicat-
ed and uncomplicated twin pregnancies also taking into con-
sideration chorionicity.
Materials and Methods. We enrolled 63 monochorionic (MC) 
and 55 dichorionic (DC) twin pregnancies and we assessed 
maternal hemodynamics. All cases were followed up until 
delivery in order to identify patients who would develop se-
lective IUGR, GHD or IUGR of both twins. ANOVA test was 
used for pairwise comparison. ROC analysis was used to test 
predictive capacity. 
Results. MC who developed sIUGR did not show any differ-
ence with an uncomplicated pregnancy. On the contrary, preg-
nancy with GHD/IUGR showed higher SVR, hypodynamic 
circulation and reduced LVEDV. SVR > 1123 d.s.cm-5 (AUC 

0.88), PKR > 19 (AUC 0.86) and LVEDV £ 163 mm3 (AUC 0.84) 
showed a significant predictive capacity to identify MC who 
would develop GHD/IUGR.
We did not show any differences in cardiac function between 
complicated and uncomplicated DC pregnancies. 
Conclusions. MC twins showed a significant cardiovascular 
effort to sustain the pregnancy request. Pregnancies with re-
duced preload, high resistance and hypodynamic circulation 
have a higher risk of developing GHD/IUGR and the evalua-
tion of maternal cardiac function shows significant predictive 
capacity.
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Objective. The aim of this study is to evaluate the impact of 
delivery mode on neonatal birth outcomes in women with fe-
tal CHD.
Materials and Methods. We retrospectively reviewed the data 
charts of patients who delivered in our Hospital between 1st 

January 2019 to June 2022 with antenatal diagnosis of CHD. 
Data were collected from obstetrical ward databases and deliv-
ery room records. We analyzed maternal characteristics, CHD 
type, delivery mode as well as fetal outcomes in terms of mean 
weight, mean pH, Apgar scores and intubated fetuses at birth.
Results. 98 women were included with prenatal diagnosis 
of TGA (10/98 10.2%%), TOF (8/98 8.1%), CoA (9/98 9.1%) 
pulmonary and aortic valve stenosis (6/98 6.1%), right or left 
heart hypoplasia (9/98 9.1%), other CHDs of lower frequency 
(56/98 57.1%). Vaginal deliveries accounted for 67 (68.3%) of 
the total. Spontaneous labor with normal vaginal delivery was 
41.8% (28/98). In 39 (58.2%) women labor was induced with 
only 3 cases of operative vaginal delivery (7%). The rate of 
cesarean deliveries was 31 (31.6%): 15 (48.4%) urgent and 16 

(51.6%) elective.  Of 98 neonates 5 (5.10%) were intubated at 
birth, 2 born by vaginal delivery, 2 by urgent cesarean, and 
1 by elective cesarean. Neonatal mortality rate was 3.06%: 1 
TGA, 1 CHD associated with malformative syndrome and 1 
left heart hypoplasia.
Conclusions. Safe vaginal delivery can also be obtained in 
women with prenatal diagnosis of severe CHD with no effect 
on neonatal outcomes.
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Objective. Women with heart disease have an increased risk 
of obstetric and fetal events, which peaks during labor. The 
aim of this study was to evaluate pregnancy outcomes of car-
diopathic patients followed in a tertiary care hospital in terms 
of delivery outcome (mode of delivery, rate of cesarean sec-
tions and postpartum bleeding) compared to a control group.
Materials and Methods. A retrospective study was conducted 
at Careggi University Hospital between 2019 and 2021, com-
paring a cohort of 157 cardiopathic patients (218 pregnancies) 
to 2662 controls delivered in the same period.
Results. Our population was divided according to mWHO 
classification of maternal cardiovascular risk: 73 class I, 51 
class II, 24 class II-III, 8 class III, 1 class IV. Of 218 pregnancies, 
150 were candidated for vaginal delivery, which was success-

ful in 116 patients (77.3%). Although the rate of medical induc-
tion resulted similar between the groups, the indication for 
induction in most of the study group (66.6%) was the cardiac 
disease alone. Rate of emergency cesarean sections of cardio-
pathic patients was not higher compared to the control group 
and were all performed following obstetrical indications. 
Elective cesarean section was performed for heart disease in 
20 cases (29.4%). The difference between the rate of elective 
cesarean section for other indications was not significant. No 
differences were found in the rate of postpartum haemorrage.
Conclusions. Our data confirm that vaginal delivery is af-
fordable in most cases and suggest that a close follow up in a 
tertiary hospital allow similar outcomes to that of the general 
population to be reached. 
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Objective. Red code (RC) cesarean section (CS) is an obstet-
rics emergency performed for immediate risk for the life of the 
woman or the fetus. We have assessed the role of anesthesia 
on obstetrics and perinatal outcomes in patients who under-
went RC CS.
Materials and Methods. A multicenter retrospective cohort 
study in four maternity units including all cases of RC CS be-
tween January 2018 and December 2021. We collected medical 
and surgical reports, intrapartum fetal heart rate monitoring. 
Patients who underwent analgesia during labor were excluded. 
Outcomes were related to the anesthesiology technique uti-
lized (general anesthesia - GenA versus neuraxial anesthesia 
- NeuraxA). Retrospective audits were performed by an ex-
pert obstetric team for assessment of appropriateness of indi-
cations for RC CS.
Results. From a total of 168 RC CS (3.5% of deliveries), 122 
(72.4 %) cases were included. GenA (45.1%) was compared 
with NeuraxA (54.9%). While GenA was associated with a 
shorter decision-to-delivery interval (DDI) (p = 0.028) and 
better umbilical artery (UA) pH (p = 0.005), it was related 
to a greater blood loss (p = 0.006), UA base excess (BE) < -16 
mmol/L (p = 0.013) and need for neonate reanimation (p = 
0.028).
Moreover, on multivariate analysis, only appropriateness of 
indication for RC CS (p = 0.003) and GenA (p = 0.008) were 
independently related to a worse neonatal UA BE, while DDI 
was not significant (p = 0.53).
Conclusions. NeuraxA seems the preferential type of anesthe-
sia during CR CS, because GenA is related to worse perinatal 
outcomes in terms of UA BE and neonatal reanimation and 
greater maternal blood loss.
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Objective. The Caesarean section (CS) rate and consequent 
short- and long-term complications especially in case of elec-
tive repeated CS (ERCS) continues to rise globally, therefore, 
in absence of contraindications, TOLAC should be proposed. 
Our aim was to evaluate possible factors influencing mater-
nal choice of the mode of delivery and to investigate possible 
strategies to improve the TOLAC rate.
Materials and Methods. Monocentric retrospective cohort 
study on 482 women with one or more previous CS or myomec-
tomy, delivered at Careggi University Hospital, Florence in 2021. 
We selected, as the study population, 301 women with only one 
previous CS eligible to TOLAC according to Italian guidelines. 
Results. Out of 301 cases, 120 (40%) chose TOLAC. The success 
rate of vaginal birth after caesarean (VBAC) and maternal and 
neonatal outcomes were consistent with the literature. Com-

paring TOLAC vs ERCS group, no differences were found in 
terms of maternal characteristics or pregnancy complications 
influencing women’s delivery choice, except for a history of 
previous vaginal delivery or VBAC. However, all women in 
the TOLAC group received an adequate counselling, whereas 
in the ERCS group only 62% were informed. Furthermore, the 
median gestational age at the first counselling was 34 weeks, 
even though patients informed earlier were more likely to pre-
fer TOLAC to ERCS. 
Conclusions. Despite the known advantages of VBAC, ed-
ucation and awareness on TOLAC is still poor. In order to 
reduce the CS rate, fully comprehensive and accurate coun-
selling should be offered early during pregnancy and a dedi-
cated team should be guaranteed for a standardized medical 
practice.
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Objective. A red code (RC) cesarean section (CS) is an emer-
gency for maternal and/or fetal life. We evaluated maternal 
and neonatal outcomes in a series of RC CS, in relation to the 
level of maternal unit, indications and surgical times.
Materials and Methods. Multicentre retrospective study in 2 
second-level university hospitals and 2 first-level community 
hospitals on all women who underwent RC CS between 2018 
and 2021. An independent team of experts performed retro-
spective audits to assess appropriateness of indications, pro-
cedures and outcomes.
Results. Among the 25065 deliveries, 4783 were CS (19.1%), 
168 of which (3.5%) were RC. The most frequent indication 
was non-reassuring fetal heart rate tracing (41.7%). Two indi-
cations were independently associated with worse perinatal 
outcomes: umbilical artery lactate > 7 mmol/L (P 0.023) and 
base excess (BE) ≥ 16 mmol/L (p = 0.016). Rates of appropriate 
indications were higher in the second-level hospitals (80.2% vs 
65%, p = 0.036), as were rates of neonatal intubation (p = 0.001) 
and neonatal ICU admission (p = 0.001). Appropriate indica-
tions for RC CS correlated with higher maternal blood loss (p 
= 0.02), lactate values > 7 mmol/L (p = 0.001) and neonatal re-
suscitation (p = 0.02). After correcting for the appropriateness 
of indications, the time between decision and delivery (DDI-
mean 21.0 minutes) was not associated with worse neonatal 
outcomes.
Conclusions. The DDI is not significantly associated with 
neonatal outcomes, as opposed to the appropriateness, which 
is associated with worse outcomes. First level maternal units 
guarantee safety comparable to second-level, but with lower 
rates of appropriate indications.
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Objective. To analyse, through the experience of the women 
interviewed, the impact that the migratory experience has had 
on them in the context of pregnancy and childbirth, and the 
quality of the obstetric care received during labor and child-
birth.
Materials and Methods. For this study, a qualitative method-
ology was adopted known as Cohen’s phenomenology. The 
study was conducted in the period between January 2022 - 
March 2022 recruiting a sample of 11 immigrant women at the 
Policlinico of Bari and the Società Cooperativa Sociale OASI 2 
“San Francesco Onlus”.
Results. From the analysis of the interviews, five main themes 
emerged: “Migration”, “Memory”, “Assistance to immigrant 
women”, “The language barrier”, “Loneliness”. The stories 
uncovered the basic needs that bring every woman together 
during pregnancy and childbirth and the cultural aspects, 
bringing out the impact of migratory trauma. The women 
reported that they had received good obstetric care, defining 
the image of a midwife as the one who “stands beside”. How-
ever, several difficulties emerged, from the language barrier 
to loneliness, burdened by the restrictions imposed by the 
COVID-19 pandemic.
Conclusions. It emerged from the interviews that the prepa-
ration of the midwife in the transcultural field is essential in 
order to be able to provide appropriate and personalized as-
sistance. The goal of health workers is to create a mental atti-
tude of openness towards confrontation and knowledge, and 
suspension from judgment. It is important to approach the life 
of immigrant women and tear down barriers, embracing the 
possibility of other narratives of body, health and disease.
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Objective. To evaluate the relationship between the fetal atti-
tude in fetuses in occiput posterior (OP) at full cervical dilata-
tion and the chance of rotation to occiput anterior (OA) at birth.
Materials and Methods. Single centre prospective observa-
tional study including women with uncomplicated labour 
and OP position at full cervical dilatation. Eligible cases were 
submitted to intrapartum ultrasound to confirm the OP and 
to evaluate the degree of flexion (CCA). At time of delivery, 
occiput rotation was checked. The primary outcome was de-
livery in OA position. The secondary outcome was to evaluate 
the reproducibility of the CCA measurement.
Results. 73 women were included (vaginal delivery was re-
corded in 80.8%). Rotation to OA position at birth was asso-
ciated with narrower CCA compared to the cases with per-
sistent OP (44+20 vs 62 ± 22 degrees, p < 0.01). The optimal 
CCA cut-off value discriminating between cases that rotated 
versus those that did not was 51.5 degrees. This was associated 
with: 67.3% sensitivity, 79.2% specificity, 97.5% PPV and 48.5% 
NPV. ICC analysis showed excellent intra- and inter-observer 
reproducibility of the CCA (0.963, 95%CI 0.910-0.985, p < 0.01 
and 0.887, 95%CI 0.755-0.948, p < 0.01).
Conclusions. Within an unselected cohort of women with fe-
tus in OP position at full cervical dilatation the CCA is asso-
ciated with an increased chance of rotation to OA position at 
birth. High intra- and inter-observer agreement of the CCA 
measurement is demonstrated.
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Objective. Cesarean delivery (CD) could be complicated by sev-
eral morbidities such as higher risk of postpartum cardiac arrest, 
ematoma, hysterectomy, major puerperal infection, anesthet-
ic complications, venous thromboembolism and hemorrhage 
requiring hysterectomy. Moreover, the risk of severe maternal 
morbidity is generally higher in women with an unplanned ce-
sarean birth during labor than in those with a scheduled prela-
bor cesarean birth. We aimed to evaluate the effect of a compos-
ite non-clinical intervention to reduce the CD rate in our Clinic.
Materials and Methods. We retrospectively reviewed the de-
livery charts in our center from January 2021 to April 2022. We 
collected maternal and neonatal data until the delivery.

Results. During the pre-intervention period, the CD rate 
was 24%, and after the intervention started, it was 18% (p 
< 0.05). The cases with an Apgar score < 7 had a signifi-
cantly lower birthweight than the controls (2090.48 ± 918.09 
vs 3110.21 ± 372.69, p < 0.05). No severe adverse outcomes 
were observed after the implementation of the non-clinical 
interventions.
Conclusions. Non-clinical interventions can achieve a safe 
reduction of CD. However, greater effort should be made to 
more accurately identify prelabour high-risk fetuses such as 
small for gestational age fetuses to allow adequate labor man-
agement.
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Monari
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Objective. This study aims to assess the frequency of Stillbirth 
(SB) causes, in preterm and term pregnancy. Their identifica-
tion could help to reduce SB rates and improve perinatal out-
comes in subsequent pregnancies. 
Materials and Methods. We conducted a prospective cohort 
study in Emilia-Romagna. For each SB (≥ 22 weeks of gesta-
tion or ≥ 500 g) between January 2014 to June 2021 (n = 854), 
the same diagnostic workup was performed and a clinical 
record was completed. Causes of perinatal death were clas-
sified according to a modified ReCoDe classification in eight 
subgroups (Table 1), then subdivided in early preterm, late 
preterm and at term SB.
Results. Out of 854 SB, 601 (70.4%) occurred preterm, 
253 (29.6%) at term. Total SB rate was 3.6 per 1000 births 

(854/232.907). Overall, placental pathology (31.4%), fetal pa-
thology (16.3%) and unexplained causes (21.4%) were the most 
represented causes. Placental pathology and fetal pathology 
were more frequent in preterm groups, while infections were 
more frequent in the early preterm group. Umbilical cord acci-
dents were higher at term versus both preterm groups. Finally, 
unexplained stillbirth had a significant rise at term (Table 1). 
Moreover, late IUGR were significantly represented in SB at 
term (n = 13, 5%).
Conclusions. Placental pathology is the principal cause in ev-
ery group while maternal disorders are less impacting, possibly 
due to antenatal care. However, fetal pathology at term is still 
incident, namely for suboptimal diagnosis/management of late 
IUGR fetuses. One in four of term SB remains unexplained. 

Table 1.  Causes of death according to gestational age classes (< 32 weeks, 33-36 
weeks, > 37 weeks).
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Impact of a lifestyle intervention on stillbirth and other adverse 
perinatal outcomes in a cohort of obese women (Winner of the SIMP 
EUBRAIN Award, in memory of Claudio Bastia)

Serena Lecis 1, Eleonora Spelta 1,*, Fabio Facchinetti 1, Daniela Menichini 2, Francesca Monari 1, Isabella 
Neri 1
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Objective. Obesity is a well-known risk factor for several ad-
verse perinatal outcomes. This study evaluates if a lifestyle in-
tervention (LI) started early in pregnancy, has a benefit, name-
ly in preventing stillbirth (SB). 
Materials and Methods. This is a prospective cohort study 
including singleton obese women (BMI ≥ 30) delivered at a 
tertiary hospital between 2016 and 2020. A group of them was 
randomly referred to an ad-hoc clinic for LI (LI group). The 
program started at the 9-12th week implementing a low-gly-
cemic index, low-saturated fat diet (total intake 1500 kcal/d), 
and physical activity. Follow-up was granted until delivery. 
The remaining received standard care (SC group) in public 
and private settings. Perinatal outcomes were collected. Stu-
dent t-test, chi-squared test, and multivariate logistic regres-
sion were performed. 
Results. A total of 14,849 deliveries occurred in the study pe-
riod, and 1963 (13.2%) were considered obese. Among them, 
654 (33.2%) entered the LI program. Gestational diabetes and 
preterm birth did not differ between groups, while severe obe-
sity and hypertensive disorders were higher in the LI group 
(Table 1). Antepartum SB (5.1/1000) was more frequent in the 
SC group, in particular the SB risk increased with each class 
of obesity (OR 2.58, 95%CI 1.13-5.86), while it was reduced in 
those who received LI (OR 0.10, 95%CI 0.01-0.79). On the oth-
er hand, a low Apgar score was more frequent in the LI with 
respect to the SC group (p = 0.001).

Conclusions. An early intervention through LI program can 
prevent antepartum SB among obese women. Further ran-
domized controlled trials are required to prove this effect.

Table 1.  Maternal characteristics and perinatal outcomes.
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Fetal sex and external cephalic version success

Ambrogio P. Londero 1,*, Anjeza Xholli 1, Claudia Massarotti 1, Arrigo Fruscalzo 2, Angelo Cagnacci 1

1 Academic Unit of Obstetrics and Gynaecology, Department of Neuroscience, Rehabilitation, Ophthalmology, Genetics,  
Maternal and Infant Health, University of Genoa, IRCCS Policlinico San Martino, Genoa, Italy.
2 Clinic of Obstetrics and Gynecology, University Hospital of Fribourg, Fribourg, Switzerland.

Objective. This study aims to assess the role of fetal sex on the 
success and failure rate of the external cephalic version (ECV) 
in breech fetuses. Secondary outcomes were fetal presentation 
in labor and mode of delivery.
Materials and Methods. This cross-sectional study examined 
live birth certificates from 2003 through 2020 from US states 
and territories that implemented the 2003 revision. A total of 
149,671 single pregnancies with information about ECV suc-
cess or failure were included. The outcome was ECV success/
failure, while the primary exposure was fetal sex. Other known 
factors associated with the outcome were also considered.
Results. There were 96,137 (64.23%) successful ECV proce-
dures. After adjusting for possible confounding factors, the 
female sex was associated with an increased ECV failure (OR 
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1.08, 95%CI 1.03-1.13, p < 0.05). Additional significant risk fac-
tors for ECV failure were high pre-pregnancy BMI, nulliparity, 
and small for gestational age fetuses. Younger maternal age, 
black and American Indian and Alaska Native race categories 
were significantly protective factors against ECV failure. The 
prevalence of vaginal delivery in successful ECV was signifi-
cantly higher in female compared to male fetuses (73.18% vs 
70.06%, p < 0.05).
Conclusions. The present results found the female fetal sex 
to be negatively correlated to ECV success but positively cor-
related to a vaginal birth in the case of ECV success. These 
findings can potentially improve the knowledge about fac-
tors involved in the ECV procedure, allowing more informed 
counseling for women undergoing this procedure.
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Pregnancy outcomes subsequent to stillbirth: a single tertiary-care  
center experience

Elisa Farsi, Caterina Serena, Sara Clemenza, Mor Huri, Federico Toscano, Felice Petraglia,  
Federico Mecacci *

Careggi University Hospital, Florence, Italy.

Objective. Currently, there is little evidence to guide clin-
ical management of pregnancies after stillbirth. Our study 
aims to evaluate the pregnancy outcome in women with a 
previous stillbirth, by applying a standardized protocol for 
etiologic investigations and subsequent treatment of the un-
derlying etiology.
Materials and Methods. A retrospective cohort study on a 
group of 100 women with history of stillbirth was performed. 
All patients were followed up in their subsequent pregnan-
cies (n = 153) in a tertiary university hospital, between 2005 
and 2021. During the preconception period causes of still-
birth were investigated and a correction of modifiable risk 
factors was encouraged. Data about pregnancy management, 
obstetric complications, mode of delivery and neonatal out-
comes were collected.
Results. The analysis of previous stillbirths revealed that, by 
using the ReCoDe classification, the most common identifi-
able cause of death was fetal growth restriction (21%) where-
as 15.8% of stillbirth was unexplained. Out of 153 subsequent 
pregnancies, 131 (85.62%) resulted in live births; no cases of 
stillbirth recurrence occurred. The most common obstetric 
complication was gestational diabetes (21.4%). The mean 
gestational age at delivery was 38 weeks with a mean birth 
weight of 2886.63 g.
Conclusions. Our experience is encouraging as it reflects a 
good outcome in terms of live birth rates in the subsequent 
pregnancies, with no cases of recurrence. These results are 
probably due to an extensive preconception evaluation with 
a multidisciplinary approach, essential for improving ma-
ternal and fetal outcomes aimed at minimizing the risk of 
recurrence of stillbirth.
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Stillbirth at term: a regional prospective case-control study over the 
8-year period

Cristina Salerno 1,*, Beatrice Melis 1, Valeria Donno 1, Gloria Guariglia 1, Daniela Menechini 2,  
Fabio Facchinetti 1, Francesca Monari 1

1 Obstetrics and Gynecology Unit, Mother-Infant and Adult Department of Medical and Surgical Sciences, University of Modena 
and Reggio Emilia, Modena, Italy.
2 Department of Biomedical, Metabolic and Neural Sciences, International Doctorate School in Clinical and Experimental Medicine, 
University of Modena and Reggio Emilia, Modena, Italy.

Objective. Intensified efforts to identify the risk factors for 
stillbirth (SB) are needed to reduce its rate. The aim of the 
study is to assess the risk factors for SB in late pregnancy.
Materials and Methods. This is a prospective case-control 
study conducted in Emilia-Romagna (Italy) on pregnant 
women at ≥ 37 weeks referred to the Obstetric Units from 2014 
to 2021. The case group consisted of all cases of SB; the live 
births in the same period were included in the control group. 
We compared the information about risk factors for SB and 
conducted a descriptive analysis about the cause of SB accord-
ing to the modified Re.CoDe. classification.
Results. From 2014 to 2021, the SB rate in Emilia-Romagna 
was 3.27 per 1000 births. The risk factors significantly asso-
ciated with SB at term were maternal foreign origin, high 
education level, overweight, a previous SB, and low neona-
tal weight. There was no association between the two groups 
regarding the other risk factors analysed (Table 1). 26.1% of 
SB remained unclassified. The more frequent causes of death 
were placental (23.7%) and umbilical cord pathology (22.2%). 
Infections, foetal and maternal pathology were responsible for 
a smaller number of cases (9.3%, 8.9% and 3.5% respectively). 
The main causes in the last two categories were IUGR and di-
abetes (12 and 8 cases respectively).
Conclusions. Our study confirms what has already been de-
scribed in literature. The detection rate of late IUGR and the 
management of pregnancy with diabetes, overweight and a 
previous SB need to be improved to prevent SB at term.
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Table 1.
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Is CTG after term useful to avoid stillbirths?

Francesca Di Sebastiano *, Marina Piergianni, Lorenza Della Valle, Danilo Buca, Marco Liberati, 
Francesco D’Antonio

Center For High-Risk Pregnancy and Fetal Care, Department of Obstetrics and Gynecology, University of Chieti, Chieti, Italy.

Objective. To establish a possible link between intrauterine 
fetal death in fetus > 36 weeks in low risk pregnancies and the 
use of antepartum CTG. 
To evaluate the correct timing of first access to GAT (ambu-
latory for full-term pregnancy) for patients with a low-risk 
pregnancy (currently at about 37-38 weeks after telephone 
evaluation).
To assess medical checks (at present at 40 week+1 day and 41 
week+1 day with eco office TA and CTG) and timing of induc-
tion of labor after term.
Materials and Methods. We selected all patients with a low-
risk pregnancy afferent to the Gynecology and Obstetrics 
Department of the University of Chieti, from 1st June 2018 to 
31st August 2022 from 37-38 weeks of pregnancy. After a first 
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check at 38 week we planned a medical check at 40 week+1 
day and 41 week+1 day with eco office TA and CTG. Then 
from 1st June 2018 to 31st August 2022 patients were selected 
from hospital discharge records using Code v271 (stillborn). 
Women with low risk pregnancy who received a diagnosis of 
intrauterine fetal death after 36 weeks were included. 
Results. 5103 Deliveries, 33 stillborn (0.64%), 9 over 36 weeks 
(27%), no one after 40 weeks, only 6 with no comorbidities (18%).
Conclusions. Retrospectively we observed that intrauterine 
fetal death happened for the majority of cases in women who 
had not logged in to GAT before 36 weeks of pregnancy.
Should we anticipate GAT access? Are two antepartum CTG in 
low-risk pregnancies enough for fetal well-being surveillance? 
We need to evaluate if a change in management is required.
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Endouterine fetal death and its impact on the living of the woman 
and of the couple: a phenomenological study

Bianca Grassi 1,*, Francesca Semeraro 2, Filomena Stile 3

1 Ente Ecclesiastico Ospedale Generale ‘’F. Miulli’’, Bari, Italy. 

2 Department of Obstetrics and Ginecology, “Valle d’Itria” Hospital, Martina Franca, Taranto, Italy.
3 Department of Obstetrics and Ginecology, ASL Napoli 3 sud, Naples, Italy.

Objective. Stillbirth affects nearly 2 million babies every year. 
According to the major scientific societies, fetal intrauterine 
death is the death of a fetus beyond 22 weeks of gestation 
during pregnancy or childbirth. The aim of the study is to an-
alyze the impact of the event on the experience of the couple 
by analyzing any psycho-emotional and social repercussions 
and the relation with the COVID-19 pandemic.
Materials and Methods. A qualitative survey, conducted 
with phenomenological methodology according to Cohen. 
The study focuses on individual, semi-structured interviews 
administered to a sample of ten women with an intrauterine 
fetal death between January 2020 and September 2021 who 
gave birth at the U.O.C of Obstetrics and Gynecology of the 
A.O.U.C Policlinico di Bari.
Results. Four main themes emerged from the analysis of the 
interviews: “memory”, “bereavement”, “healthcare workers” 
and “change”. Afterwards thirteen sub-themes were extrapo-
lated and analyzed as can be seen in the table (Table 1).
Conclusions. It emerged that post-loss bereavement has 
an impact on many aspects of the future life of women and 
couples that does not end at the time of discharge from the 
hospital. Greater awareness is needed on the subject for wom-
en, operators and those around them; more information and 
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Table 1.

training, both human and theoretical. It is essential to live this 
experience with your partner as injured parties in equal mea-
sure and this should always be possible, even during a pan-
demic like the one caused by COVID-19. The couple should 
be psychologically supported throughout the bereavement 
process starting from hospitalization.
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Follow up of PAS (placenta accreta spectrum) disorders treated  
with conservative management

Ernesto Gallucci 1,*, Claudia Tucci 1, Sara Zullino 2, Serena Ottanelli 2, Marianna Pina Rambaldi 2, 
Giacomo Bruscoli 2, Caterina Serena 2, Serena Simeone 2, Sara Clemenza 2, Felice Petraglia 1,  
Federico Mecacci 2

1 Obstetrics and Gynaecology Unit, Department of Experimental and Clinical Biomedical Sciences, University of Florence, 
Florence, Italy.
2 High Risk Pregnancy Unit, Department for Women and Children Health, Careggi University Hospital, Florence, Italy.

Objective. PAS consists of several grades of abnormal myo-
metrium invasion. The incidence is constantly increasing and 
is nowadays a major cause of peri-partum hysterectomy with 
related maternal morbidity. Recently our standard strategy 
has become a conservative surgery with the aim of reducing 
short and long-term complications. The aim of the study was 
to estimate the time of reabsorption of the placental residue 
left in the uterus and long-term follow-up.
Materials and Methods. A prospective monocentric study 
on 15 confirmed PAS enrolled from 2019 to 2022 at Careggi 
University Hospital, Florence, who underwent conservative 
surgery with placental residue left in the uterus. Follow-up 
consisted of ultrasound or magnetic resonance imaging until 
complete reabsorption. 
Results. The average age was 40.3 years and 50.3% had per-
formed an in vitro fertilization (IVF).
The major risk factor for PAS resulted placenta previa (87%). 
27% had undergone a previous caesarean section and 67% oth-
er uterine surgery. 
Only two patients underwent a delayed hysterectomy. 
In three cases embolization was required for haemorrhage. 
Four patients showed infective complications, solved with 
antibiotics. 
The range time of reabsorption of the residue was 21-150 days 
(mean 93 days) proportional to the starting size and to the 
grade of PAS.

DOI: 10.36129/jog.2022.S107

Conclusions. Our study confirms a low incidence of major 
complications in PAS treated with conservative surgery. Clin-
ical and radiological follow-up is effective for management 
and identifies the onset of complications early on. The time 
of reabsorption is reasonable and well tolerated by patients.
Further studies are necessary to support this post-partum 
management and to find the best post-operative follow-up.
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Placental expression of Tryptophan degradation enzymes and 
Angiotensin (1-7) in physiological pregnancies delivered at term

Enrico Tartarotti 1,*, Angela Silvano 1, Noemi Strambi 1, Lorenzo Tofani 2, Astrid Parenti 3,  
Giulia Vannucci 1, Viola Seravalli 1, Mariarosaria Di Tommaso 1

1 Division of Obstetrics and Gynecology, Department of Health Science, Careggi University Hospital, 
University of Florence, Florence, Italy.
2 Department of Statistics, Computer Science, Applications, University of Florence, Florence, Italy.
3 Department of Health Sciences, Clinical Pharmacology and Oncology Section, University of Florence, Florence, Italy.

Objective. The objective of this study is to characterize the 
placental expression of Indoleamine 2,3-dioxygenase (IDO) 
and tryptophan 2,3-dioxygenase (TDO), two key enzymes 
for tryptophan degradation in the placenta, that is crucial for 
immune tolerance during pregnancy, and to investigate TDO 
co-expression with Angiotensin(1-7), a protein with anti-in-
flammatory properties.
Materials and Methods. Prospective observational study on 
20 singleton physiological pregnancies delivered vaginally at 
term. Fresh placental tissue was collected immediately after 
delivery. Placental TDO mRNA expression was assessed by 
Real Time PCR and TDO, IDO and Ang(1-7) localization was 
evaluated by immunofluorescence analyses. The expression of 
the enzymes in different areas of the placenta was compared 
using univariate and multivariate analyses. 
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Figure 1.

Results. TDO mRNA was expressed in the maternal and 
fetal sides of the placentas. TDO protein was localized 
in the maternal and fetal sides and in the villi and it was 
co-expressed with IDO in over 40% of cells at these sites 
(Figure 1). The percentage of TDO+ and IDO+ cells was in-
fluenced by maternal pre-gestational smoking and new-
born weight (p < 0.05). There was a strong correlation 
between the percentage of TDO+ and IDO+ cells in the 
villi (Pearson 0.86, p < 0.01). TDO+ cells also expressed 
Angiotensin(1-7), with a higher percentage in the fetal 
side and in the villi compared to the maternal surface (p 
< 0.0001). 
Conclusions. TDO is localized in placental tissue and is often 
co-expressed with IDO in all placental sites and with Angio-
tensin(1-7) in the villi and fetal side.
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Placenta previa: evaluation of cervical length as a predictor  
of caesarean section before 34 weeks

Filomena Maellaro 1, Daniele Farsetti 1,2, Ilaria Pisani 2, Giulia Massa 1,*, Barbara Vasapollo 2,  
Herbert Valensise 1,2

1 Obstetrics and Gynecology Unit, Department of Surgical Sciences, University of Rome Tor Vergata, Rome, Italy.
2 Department of Obstetrics and Gynecology, Policlinico Casilino, Rome, Italy.

Objective. Placenta previa carries significant maternal and fe-
tal complications, that can be effectively prevented by early 
identification and proper follow-up in specialized centers, and 
by performing a scheduled caesarean section, sometimes with 
a multidisciplinary team. Ultrasound assessment by a quali-
fied operator is recommended in these cases.
The aim of the present study is to evaluate the cervical length 
as a predictor of caesarian section before 34 weeks in women 
with placenta previa.
Materials and Methods. 36 pregnant women were involved 
in this study. Cervicometry by transvaginal ultrasound was 
performed between 30 weeks+1 day and 34 weeks, according 
to a standardized technique. 31 patients underwent caesarean 
section after 34 weeks (group A - 86.11%) and 4 patients be-
fore or at 34 weeks (group B – 13.89%). ROC curve analysis 
was performed to test the sensitivity and specificity of cervical 
length and emergency caesarean sections before 34 weeks.
Results. Cervical length proved to be a moderately accurate 
predictor of emergency caesarean sections before 34 weeks 
(AUC 0.716, 95%CI 0.542-0.853). Patients with cervical length 
< 25 mm have an increased risk of caesarean section before 34 
weeks (OR 20.00, 95%CI 1.97-291.08).
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Conclusions. The cervicometry is not the unique prognostic 
factor of caesarean section before 34 weeks, but its evaluation 
could be useful in women with placenta previa in order to pre-
vent obstetric complications.
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A case report of placenta accreta spectrum (PAS): magnetic resonance 
and ultrasound evaluation for the diagnosis and management 

Marcello Pais *, Ilaria Bellafiore, Giulia Massa, Barbara Vasapollo, Herbert Valensise

1 Department of Obstetrics and Gynaecology, Policlinico Casilino, University of Rome Tor Vergata, Rome, Italy.
2 Department of Radiology, Policlinico Casilino, University of Rome Tor Vergata, Rome, Italy.

Objective. Placenta accreta spectrum (PAS) disorders repre-
sent conditions of abnormal adherence of the placenta, which 
increase risk of severe hemorrhage and maternal morbidity 
and mortality.
We present a case of central placenta previa and vaginal 
bleeding during gestation in which a concomitant use of MRI 
and Ultrasound allowed minimization of peripartum risks 
through a tailored management.
A 46 year old woman gravida 2 with a previous cesarean 
section was referred to ultrasound evaluation at 28 and 31 
weeks for vaginal bleeding. A central placenta previa with 
anterior development classified as PAS1 was diagnosed. The 
MRI was assessed at 33 weeks. It described thinning of the 
myometrium in the right lateral inferior site with placental 
bulging, so there was a concordance between the two tech-
niques for staging the pregnancy as a PAS1, with moderate 
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risk of bleeding during delivery. Two hospitalizations for 
vaginal bleeding occurred. We decided for a hysterectomy 
at 34 weeks. 
Materials and Methods. We performed Ultrasound scan us-
ing three-dimensional Ultrasound (SAMSUNG HERA) tech-
nique and MRI.
Surgical techniques and postpartum diagnosis were made 
according to FIGO consensus guidelines on placenta accreta 
spectrum disorders.
Results. The histological findings confirmed a PAS disorder 
with FIGO grading 3.
Conclusions. The reported case provides a clear example of 
how two complementary evaluations by MRI and ultrasound 
can rightly stage a pregnancy at risk of PAS disorders and 
correctly customize the management of delivery to minimize 
hemorrhage in post-partum avoiding major maternal risks. 
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Vein of Galen aneurysmal malformation: from fetal diagnosis to perinatal 
management and long term follow up. A multidisciplinary paradigm for 
the diagnosis and treatment of a rare and challenging disease

Silvia Buratti 1,*, Marisa Mallamaci 1, Giulia Tuo 2, Mariasavina Severino 3, Francesco Pasetti 3,  
Andrea Rossi 3,4, Dario Paladini 5, Andrea Moscatelli 1

1 Neonatal and Pediatric Intensive Care Unit, IRCCS Istituto Giannina Gaslini, Genoa, Italy.
2 Fetal and Pediatric Cardiology, IRCCS Istituto Giannina Gaslini, Genoa, Italy.
3 Neuroradiology Unit, IRCCS Istituto Giannina Gaslini, Genoa, Italy.
4 Department of Health Sciences (DISSAL), University of Genoa, Genoa, Italy.
5 Fetal Medicine and Surgery Unit, IRCCS Istituto Giannina Gaslini, Genoa, Italy.

Objective. Vein of Galen aneurysmal malformation (VGAM) 
is a high-flow, low-resistance arterovenous malformation of 
the choroidal arterial system. It represents the most frequent 
congenital intracranial vascular malformation with an in-
cidence of about 1 in 25,000 deliveries. VGAM results from 
the abnormal persistence of the median prosencephalic vein 
of Markowski, which normally involutes by the 11th week of 
gestation. Morbidity and mortality rates are still high despite a 
progressive improvement in pathophysiological understand-
ing of the disease and treatment strategies. The diagnostic and 
therapeutic pathways are complex and based on a multidisci-
plinary approach, incorporating neuroradiological definition 
of the lesion, neonatal and pediatric intensive care support, 
and endovascular treatment (EVT). Few centers worldwide 
regularly take care of patients with VGAM from fetal diagno-
sis to long term follow-up and the current literature does not 
provide sufficient data to define many controversial aspects of 
this complex condition. 
Materials and Methods. Several specialities are involved in 
the care of patients with VGAM at Gaslini Children’s Hospital 
(IGG VGAM Team): Genetics, Perinatal Pathology and Medi-
cine, Fetal and Pediatric Cardiology, Neurology, Neonatal and 
Pediatric Intensive Care, Interventional Radiology and Neu-
roradiology. A diagnostic and treatment paradigm was applied 
in a case series including all newborns with VGAM admitted 
to the Neonatal and Pediatric Intensive Care Unit between 
2009 and 2021. Main scopes of the multidisciplinary approach 
in our Institution were: to define the genetic background of 
VGAM; to study fetal and neonatal ultrasound, echocardio-
graphic, and neuroradiological features and identify prognostic 
factors; to apply specific intensive care strategies for neonates 
with VGAM and severe CHF and optimize treatment pathways 
(palliation, EVT, medical treatment); to define and overcome 
treatment challenges in endovascular treatment; to study spe-
cific pathological features secondary to VGAM: brain damage, 
lung and heart pathological changes secondary to AV shunt and 
overflow; to manage pregnancy, delivery, perinatal period and 
follow up with counseling and family support; to plan a multi-
disciplinary long term follow up with evaluation of outcomes 
(functional outcome and quality of life).
We here present a summary of the IGG VGAM Team experi-
ence from 2009 to 2022.
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Results. Treatment, prognostic factors, and main outcomes are 
described in Table 1. Intensive care support and endovascular 
treatment prevented refractory cardiac and multiorgan failure in 
the neonatal period. Overall survival of treated patients was 87% 
(27/31) and good neurological outcome in survivors was 77%.
Conclusions. The complexity of VGAM pathophysiology re-
quires a multidisciplinary approach in a tertiary care center 
with specific experience and competencies. Morbidity and mor-
tality rates remain high in newborns; however, the mortality 
rate in our population was lower than the ones reported in the 
literature (30-60%). The neuroradiological and hemodynamic 
risk factors identified are consistent with those described by 
other authors. International key-experts’ collaboration and data 
sharing are mandatory to finding appropriate answers to the 
challenges in the diagnosis and treatment of VGAM. The IGG 
VGAM Team is promoting an international registry through a 
network of leading researchers in this field to advance research 
and knowledge, and ultimately improve outcomes. 

Table 1.
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Early neonatal determinants and neurological outcome in the first three 
years of life of newborn undergoing hypothermic treatment: a single 
center prospective study

Letizia Capasso, Serena Salomè *, Maria Vendemmia, Valentina Esposito, Chiara Colinet,  
Alessia Salatto, Fiorentino Grasso, Giuseppina Mansi, Francesco Raimondi

Department of Neuroscience, Reproductive Science and Odontostomatology, University of Naples Federico II, Naples, Italy.

Objective. Therapeutic hypothermia (TH) is the gold standard 
treatment for hypoxic-ischemic encephalopathy (IIE) affecting 
mortality and neuro-behavioral disability. The objective of this 
study was to identify early markers (in the first days of life) 
of subsequent neurological outcome in neonates undergoing 
TH in order to individualize the post neonatal follow-up and 
counselling with parents.
Materials and Methods. Neonates who received hypothermic 
treatment (according to the recommendations of the SIN 2012) 
from 2014 to 2021 at NICU “Federico II” were included in a 
register and followed prospectively for the first 3 years. Deter-
minants of severity of clinical conditions in the first days of life 
were recorded (pattern of aEEG at enrollment and after hypo-
thermic treatment, seizures, inotropic treatment, pathological 
MRI according to Okereafor). Such determinants were related 
to psychomotor development (Hammersmith and Griffiths 
tests) performed during the follow-up in the first 3 years of life 
by means of not parametric (Spearmann Rho coefficient) and 
linear regression analysis (level of significance set as p < 0.05). 
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Results. 38 infants were included in the register. The aEEG 
pattern at enrolment was correlated with neurological out-
come as Hammersmith at 12 months (rs -0.412, p = 0.026); 
there was correlation between normalization of the aEEG 
within 72 h and neurological outcomes at 12 and 24 months 
(rs -0.551, p = 0.008; rs -0.551, p = 0.008, respectively). Seizures 
showed the best correlation with abnormal Griffith scales at 12 
months (rs -0.634, p = 0.000); treatment with both dopamine 
and dobutamine had the stronger correlation with abnormal 
Hammersmith score at 12 (rs = 0.556, p = 0.002) and 24 months 
(rs = 0.490, p = 0.021); abnormal MR was the best predictor 
of psychomotor retardation at 24-months according to Griffith 
scales (rs 0.770, p = 0.00).
Conclusions. The failure of normalization of aEEG, seizures 
and pathological brain MRI are the main factors associated 
with an unfavorable long-term neurological outcome. More-
over, we showed that inotropics treatment during hypother-
mia may represent an early predictor of abnormal neurologi-
cal long term outcome.
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Sexual dimorphisms in retinopathy of prematurity following 
complete vs incomplete antenatal corticosteroid prophylaxis

Ambrogio P. Londero 1,*, Serena Xodo 2, Anjeza Xholli 1, Carla Pittini 3, Angelo Cagnacci 1

1 Academic Unit of Obstetrics and Gynaecology, Department of Neuroscience, Rehabilitation, Ophthalmology, Genetics, Maternal 
and Infant Health, University of Genoa, IRCCS Policlinico San Martino, Genoa, Italy.
2 Department of Gynecology and Obstetrics, School of Medicine of Udine, Udine, Italy.
3 Unit of Neonatology, University Hospital of Udine, Udine, Italy.

Objective. This study sought to assess sexual dimorphisms in 
retinopathy of prematurity (ROP) occurrence following 12 mg 
(incomplete course) versus 24 mg (complete) of betamethasone 
prophylaxis in preterm infants.
Materials and Methods. This study is a retrospective sin-
gle-center cohort analysis including neonates born between 24 
and 34 weeks of gestation from 2001 to 2019. The study pop-
ulation was divided into two groups according to neonatal 
sex. The primary outcome was ROP occurrence, and the main 
covariate was complete vs incomplete antenatal corticosteroid 
(CCS) prophylaxis.
Results. The study population included a total of 995 sin-
gle pregnancies exposed to a complete (803) or incomplete 
(192) CCS prophylaxis. The female population comprised 
467 (46.93%) newborns, and the males were 528 (53.07%). The 
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prevalence of ROP was 20.34% (95/467) in the female popula-
tion and 18.18% (96/528) in males (p = 0.388).
In the female population in the complete CCS group, there 
was a significantly lower prevalence of ROP, 17.88% (69/386) 
vs 32.10% (26/81) in the incomplete CCS group (p < 0.05). 
No significant differences were observed in the male popula-
tion between complete CCS (18.23%, 76/417) and incomplete 
CCS (18.02%, 20/111). In multivariate logistic regression 
analysis the complete CCS prophylaxis was significantly 
protective for ROP in females (OR 0.37, 95%CI 0.19-0.72, p 
< 0.05). While, in the male population, it was not (OR 1.01, 
95%CI 0.59-1.75, p = 0.960).
Conclusions. Preterm female fetuses will benefit from a 
complete CCS course to reduce the ROP occurrence, but 
males will not.
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Introducing the speech therapist in the Neonatology Unit: an 
innovative way to support breastfeeding in healthy newborns even 
during COVID-19 pandemic

Giovanna Maragliano 1,*, Chiara Piscitelli 1, Carmela Iorio 1, Marisa Cavaliere 1, Giovanni Pinna 1, 
Tommaso Carucci 1, Maurilia Cao 1, Maria Chiara De Nardo 1, Anna Clemente 1, Chiara Guadagno 1, 
Mara Di Feliciantonio 2, Francesco Barletta 2

1 Department of Neonatology and Pediatrics, Hospital of Castelli, ASLRM 6, Rome, Italy.
2 Department of Obstetrics and Gynecology, Hospital of Castelli, ASLRM 6, Rome, Italy.

Objective. The aim of the study was to intercept early prob-
lems and difficulties in onset and stabilization phases of 
breastfeeding, in a population of healthy full-term newborns 
‒ during the COVID-19 pandemic ‒ through a Clinical Gov-
ernance Project, supported by the Department of Neonatol-
ogy and Pediatrics, which introduced a speech therapist, as 
part of the professional team acting synergistically with neo-
natologists, pediatricians, pediatric nurses, midwives and 
gynecologists.
Materials and Methods. Over a period of two months 
(2020), n = 72 newborns, 38 males and 34 females, were re-
cruited (mean age:1.3 days) in the Departments of Neona-
tology and Obstetrics and Gynecology of Castelli Hospital, 
ASLRM6. Lingual frenulum neonatal screening (Martinelli, 
2015) was administered to all the newborns and the frenu-
lum was classified as normal, doubtful or impaired. Breast-
feeding difficulties were evaluated and speech therapist 
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counseling was performed, to support early onset and sta-
bilization of breastfeeding.
Results. Lingual frenulum screening resulted normal in 36 
(50%), doubtful in 20 (28%) and impaired in 16 (22%) of to-
tal newborns. An alteration of both lingual and upper labial 
frenulum was found in 16 (22%) of the newborns studied. n = 
23 newborns (32%) showed alterations able to hinder breast-
feeding: these cases were successfully managed by helping 
the mothers to change the breastfeeding position, adopting a 
“rugby hold” position.
Conclusions. According to our preliminary results, speech 
therapist counselling, in the critical COVID-19 pandemic, 
allowed early detection of lingual frenulum alterations, and 
their impact on the onset of breastfeeding. We found that al-
tered lingual frenulum was associated with breastfeeding 
difficulties: in these patients, speech therapist intervention re-
sulted useful in managing early breastfeeding problems.
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Sudden unexpected postnatal collapse (SUPC): analysis of two 
neonatal deaths in the same family

Ezio Fulcheri 1,*, Francesca Buffelli 1, Rosario Barranco 2, Isabella Caristo 2, Francesco Ventura 2

1 Fetal and Perinatal Pathology Unit, IRCCS Istituto Giannina Gaslini, Genoa, Italy.
2 Department of Forensic and Legal Medicine, University of Genoa, Genoa, Italy.

Objective. In our study we focus on 2 SUPC-attributed neona-
tal deaths which occurred in the same family. 
SUPC is a rare, difficult to identify event, so it is essential to 
draw the scientific community’s attention to this condition 
in order to reach a correct diagnosis through a multidisci-
plinary approach.
Furthermore, there is currently no relevant scientific data 
which links SUPC to specific genetic disorders.
Materials and Methods. Our first case regards a full-term 
newborn with a 10-minute from birth 10-point Apgar score 
who, at 24-hours of age, suddenly developed severe respira-
tory distress associated with bradycardia and acidosis. De-
spite all resuscitation efforts, the baby did not survive.
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One year later, her two-day old sister also died, in very similar 
circumstances.
In both cases, an autopsy and all relevant laboratory investiga-
tions were carried out.
Results. On the basis of such tests, the first baby’s cause of 
death was determined to be SUPC. 
In addition, when searching for significant pathogenic muta-
tions for cardiomyopathies, a gene variant in the NKX2-5 gene 
of uncertain pathogenic significance was identified.
Conclusions. The two cases of SUPC that have occurred in this 
family call for the continuation and in-depth genetic analysis of the 
parents as well; this could make it possible to identify a possible cor-
relation, as yet undocumented, between SUPC and gene mutations.
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Congenital syphilis in the twenty-first century: an area-based study

Serena Salomè *

Division of Neonatology, Department of Translational Medical Sciences, University of Naples Federico II, Naples, Italy. 

Objective. The resurgence of syphilis and the subsequent risk 
for newborns has been described worldwide, however Euro-
pean data on this congenital infection is lacking. We report the 
activity of a multidisciplinary specialized unit which assists a 
large area in Southern Italy.
Materials and Methods. A retrospective cohort study was 
conducted at the Perinatal and Pediatric Infectious Disease 
Units of the Federico II University in Naples, enrolling all 
newborns and children referred from January 2010 to June 
2022 exposed to Treponema pallidum in utero and/or congen-
itally infected.
Results. A total of 323 patients were included in the analy-
sis. Twenty (6.2%) received a diagnosis of confirmed congen-
ital syphilis (CS) and one died. Fifteen CS cases had typical 
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clinical features. The number of referred neonates tripled 
after 2017 while the rate of late maternal diagnoses did not 
significantly differ. When compared with mothers of exposed 
infants, mothers of CS cases were younger (25 ± 7.2 vs 29.9 ± 
6 years, p = 0.041), had less previous pregnancies (0.64 vs 1.11, 
p = 0.044) and had received a diagnosis of syphilis at a later 
stage of pregnancy (86% vs 20%, from the third trimester or 
later, p < 0.001). Appropriate maternal therapy is protective 
against vertical transmission (-1.2, 95%CI -1.4, -1, p < 0.001). 
Paternal syphilis status was known in 36% of cases.
Conclusions. CS has still a significant impact. Prevention 
should be implemented towards specific maternal risk pro-
files. A specialized unit is the preferable model to improve 
surveillance and healthcare for this neglected population.
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Hemodynamic assessment of Levosimendan use in a newborn with 
vein of Galen aneurismatic malformation

Flaminia Pugnaloni 1,*, Francesca Landolfo 1, Paola Giliberti 1, Domenico Umberto De Rose 1, 
Alessandra Santisi 2, Claudia Columbo 1, Luca Di Chiara 3, Alessandra Toscano 4, Carlo Gandolfo 5, 
Andrea Dotta 1, Irma Capolupo 1

1 Neonatal Intensive Care Unit, Medical and Surgical Department of Fetus, Newborn and Infant, “Bambino Gesù” Children’s 
Hospital IRCCS, Rome, Italy.
2 Neonatal Semi Intensive and Follow up Medical Unit, Medical and Surgical Department of Fetus, Newborn and Infant, “Bambino 
Gesù” Children’s Hospital IRCCS, Rome, Italy.
3 Pediatric Cardiac Intensive Care Unit, Departments of Pediatric Cardiology and Cardiac Surgery, “Bambino Gesù” Children’s 
Hospital IRCCS, Rome, Italy.
4 Perinatal Cardiology Unit, Department of Medical and Surgical of Fetus, Newborn and Infant, “Bambino Gesù” Children’s 
Hospital IRCCS, Rome, Italy.
5 Neuroradiology Unit, Department of Imaging, “Bambino Gesù” Children’s Hospital IRCCS, Rome, Italy.

Objective. Vein of Galen aneurismatic malformation (VGAM) 
is a rare congenital anomaly which can be present during the 
neonatal period with high output heart failure. Medical man-
agement of VGAM-related hemodynamical status is complex 
and challenging. 
The aim of this study was to gain reliable data about hemo-
dynamic changes after Levosimendan use in one patient with 
VGAM.
Materials and Methods. Hemodynamic parameters indic-
ative of cardiac preload, afterload, contractility and tissue 
oxygen delivery were systematically collected and analyzed 
offline before and after 48 hours from Levosimendan infusion. 
MostCare-Up® relies on pressure recording analytical method 
(PRAM) and analyses beat-by-beat arterial waveform. 
Near-Infrared Spectroscopy (NIRS) measures regional cerebral 
and splanchnic tissue oxygen saturation (rSO2c and rSO2s).
Results. The female baby had a prenatal diagnosis of VGAM 
and was born preterm (33+2 GA) due to fetal heart failure. 
Postnatal heart failure was treated with continuous infusion 
of diuretics (etacrynic acid, up to 0.2 mg/kg/h), milrinon (0.75 
mcg/kg/min) and Levosimendan at 8 hours of life after dis-
continuation of milrinon. 
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Use of Levosimendan determined significant changes in the 
hemodynamic status; we recorded significantly higher sys-
tolic, diastolic and dicrotic arterial pressure, higher Cardiac 
Index (CI) and a significant increase in DO2I (total amount of 
oxygen delivered to the tissues per minute).
NIRS and rSO2c/rSO2s values were not significantly different 
before and after treatment protocol (Table 1).
Conclusions. This is the first case report exploring hemodynamic 
changes after Levosimendan treatment in a patient with VGAM.
We observed a significant improvement of arterial pressure val-
ues, CI and global oxygen delivery within 48 hours after treatment. 

Table 1. 
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Neurodevelopmental outcomes of infants with Vein of Galen 
aneurismatic malformation

Flaminia Pugnaloni 1,*, Francesca Campi 1, Laura Raho 2, Sara Ronci 1, Monica Calì 1, Iliana Bersani 3, 
Immacolata Savarese 1, Francesca Monaco 1, Jole Rechichi 3, Anita Romiti 4, Ferdinando Savignoni 1, 
Chiara De Marchis 3, Annabella Braguglia 3, Carlo Gandolfo 5, Andrea Dotta 1

1 Neonatal Intensive Care Unit, Medical and Surgical Department of Fetus, Newborn and Infant, “Bambino Gesù” Children’s 
Hospital IRCCS, Rome, Italy.
2 Medical and Surgical Department of Fetus, Newborn and Infant, “Bambino Gesù” Children’s Hospital IRCCS, Rome, Italy.
3 Neonatal Semi Intensive and Follow up Medical Unit, Medical and Surgical Department of Fetus, Newborn and Infant, “Bambino 
Gesù” Children’s Hospital IRCCS, Rome, Italy.
4 Fetal Medicine and Surgery Unit, Medical and Surgical Department of Fetus, Newborn and Infant, “Bambino Gesù” Children’s 
Hospital IRCCS, Rome, Italy.
5 Neuroradiology Unit, Department of Imaging, “Bambino Gesù” Children’s Hospital IRCCS, Rome, Italy.

Objective. Vein of Galen aneurismatic malformation 
(VGAM) is a rare congenital anomaly characterized by an 
arteriovenous shunting of the choroidal system draining into 
the vein of Galen forerunner. Reliable long-term data on neu-
rodevelopmental outcome are still lacking.
Our objective is to report developmental functioning as-
sessed through The Bayley Scales of Infant and Toddler 
Development-Third Edition (Bayley-III) in patients with 
VGAM.
Materials and Methods. We conducted an observational ret-
rospective study collecting medical data from the electronic 
medical records during the study period April 2020-April 
2022.
Developmental outcome was assessed using three domains 
(cognitive, language, motor) of Bayley-III Scales at 6 months 
of age. 
Results. A total of 3 infants with VGAM (100% male, 0% fe-
male) were included in the study.
Bayley-III Scales were performed at a mean age of 6.6 months 
(Table 1).
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No decrease in cognition (Mean Mental Developmental Index: 
100) and language domains (Mean Language Score: 105) was 
detected in our cohort.
We were able to detect a decrease in motor skills in 1 patient 
(33.3%) showing a motor Development Index of 73 at 6.6 
months of age. 
Conclusions. Infants with VGAM may display poorer motor 
development at 6 months.
Our study emphasizes the relative importance of Bayley-III 
Scores to be routinely used in a clinical setting to assess the 
development of children with VGAM.
Early identification of delay is critical to improve early inter-
vention in order to minimize impairment.

Table 1. 
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Relationship between admission temperature and risk of cerebral 
palsy in infants admitted to Special Care Unit in a low resource 
setting: a retrospective single-center study 

Chiara Guadagno 1, Francesco Cavallin 2, Luca Brasili 1, Donald Micah Maziku 3, Gaetano Azzimonti 1, 
Giovanni Putoto 1, Andrea Pietravalle 1, Daniele Trevisanuto 4,*

1 Doctors with Africa CUAMM.
2 Independent Statistician. 
3 St. John of the Cross, Tosamaganga Council Designated Hospital, Tosamaganga, Tanzania.
4 Department of Woman’s and Child’s Health, University of Padua, Padua, Italy.

Objective. Deviations from normothermia affect early mor-
tality and morbidity, but the impact on neurodevelopment 
of the survivors is unclear. We aimed to investigate the 
relationship between neonatal temperature at admission 
and the risk of cerebral palsy (CP) at one month of age in a 
low-resource setting. 
Materials and Methods. This retrospective study includ-
ed all inborn neonates admitted to the Special Care Unit of 
Tosamaganga Hospital (Tanzania) between 1 January 2019 
and 31 December 2020. The neurological examination at one 
month of age was performed using the Hammersmith meth-
od. The relationship between the admission temperature 
and the risk of CP was investigated using logistic regression 
models, with temperature modeled as the non-linear term. 
Results. High/moderate risk of CP was found in 40/119 
(33.6%) of the neonates at one month of age. A non-linear rela-
tionship between the admission temperature and moderate/
high risk of CP at one month of age was found. The lowest 
probability of moderate/high risk of CP was estimated at ad-
mission temperatures of between 35 and 36 °C, with increas-
ing probability when departing from such temperatures. 
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Conclusions. In a low-resource setting, we found a U-shaped 
relationship between the admission temperature and the 
risk of CP at one month of life. Expanding the analysis of the 
follow-up data to 12-24 months of age would be desirable in 
order to confirm and strengthen such findings.

Figure 1.  Estimated proportion of high/moderate risk of cerebral palsy at 1 
month of age. Shaded areas represent bootstrap 95% confidence intervals.
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Genetic insight in vein of Galen aneurysmal malformation 
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4 Neonatal Semi Intensive and Follow up Medical Unit, Medical and Surgical Department of Fetus, Newborn and Infant, “Bambino 
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6 Medical Genetics Unit, Department of Rare Diseases and Medical Genetics, “Bambino Gesù” Children’s Hospital IRCCS, Rome, Italy. 

Objective. The vein of Galen aneurysmal malformation 
(VGAM) is a rare alteration of the cerebrovascular develop-
ment resulting from fistulous communication between Mar-
kowski’s vein and deep choroidal arteries. The deriving an-
eurysmal formation is the most common non-cardiac cause of 
high-output heart failure in newborns. Despite the advances 
in interventional neuroradiology designed for embolization 
procedures, infant mortality remains high. 
An obstacle in the improvement of care is the limited un-
derstanding of the pathophysiological and genetic basis of 
VGAM.
The aim of our study is to analyze genetic mutations to drive 
appropriate genotype-phenotype correlations that may im-
pact on the therapeutic approach.
Materials and Methods. From April 2020 to April 2022 at 
the Bambino Gesù Pediatric Hospital in Rome we observed 
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11 newborns diagnosed with VGAM, 9 identified during 
the prenatal period. All the neonates had chorioid mor-
phology, 9 underwent embolization, 3 died during the first 
month of life. Genetic investigations were obtained in 8 out 
of 10 patients. 
Results. In our cohort, 2 patients showed a heterozygo-
sis mutation in the family of NOTCH genes (NOTCH3 and 
NOTCH4) with maternal segregation pattern. These genes are 
known in the literature as signal regulators in morphogenesis 
and vascular remodelling process during the embryonic peri-
od. The NOTCH genes mutations in murine models are asso-
ciated with cerebral arteriovenous malformations. 
Conclusions. The identification of a VGAM could represent 
a recommendation for postnatal genetic study and counsel-
ing for future pregnancies, even if the genes that might be in-
volved show incomplete penetrance and variable expressivity.
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Impact of quality improvement bundle on neonatal mortality in a 
district hospital in Tanzania

Andrea Pietravalle 1, Luca Brasili 1, Francesco Cavallin 2, Margherita Piquè 1, Chiara Zavattero 1, 
Gaetano Azzimonti 1, Donald Micah Maziku 3, Giovanni Putoto 1, Daniele Trevisanuto 4,*

1 Doctors with Africa CUAMM.
2 Independent Statistician. 
3 St. John of the Cross, Tosamaganga Council Designated Hospital, Tosamaganga, Tanzania.
4 Department of Woman’s and Child’s Health, University of Padua, Padua, Italy.

Objective. The poor quality of care received by mothers and 
neonates in many limited resource countries represents a main 
determinant of newborn mortality. Small and sick hospitalized 
newborns are the highest‐risk population, and they should be 
one of the prime beneficiaries of quality‐of‐care interventions. 
This study aimed to evaluate the impact on neonatal mortality 
of quality improvement interventions which were implement-
ed at Tosamaganga Council Designated Hospital, Iringa, Tan-
zania, between 2016 and 2020. 
Materials and Methods. A retrospective comparison between 
pre‐ and post‐intervention periods was performed using the 
chi‐square test and Fisher’s exact test. Effect sizes were report-
ed as odds ratios with 95% confidence intervals. 
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Results. The analysis included 5742 neonates admitted to the 
Special Care Unit (2952 in the pre‐intervention period and 
2790 in the post‐intervention period). A decrease in mortali-
ty among infants with birth weight between 1500 and 2499 
g (overall: OR 0.49, 95%CI 0.27-0.87; inborn: OR 0.50, 95%CI 
0.27-0.93) was found. The analysis of cause‐specific mortality 
showed a decrease in mortality for asphyxia (OR 0.33, 95%CI 
0.12-0.87) among inborn infants with birth weight between 
1500 and 2499 g. 
Conclusions. A quality improvement intervention was as-
sociated with decreased mortality among infants with birth 
weight between 1500 and 2499 g. Further efforts are needed to 
improve prognosis in very‐low‐birthweight infants.
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Cerebral injury in monochorionic twins complicated with twin 
anemia-polycythemia sequence
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1 Fetal Therapy Unit “U. Nicolini”, Department of Women, Mother and Neonate, Vittore Buzzi Children’s Hospital, Milan, Italy.
2 Department of Obstetrics and Gynecology, Policlinico University Hospital of Bari, Bari, Italy.
3 Neuroradiology Unit, Department of Pediatric Radiology, Vittore Buzzi Children’s Hospital, Milan, Italy. 
4 Neonatal Intensive Care Unit, Vittore Buzzi Children’s Hospital, Milan, Italy. 
5 Department of Women, Mother and Neonate, Vittore Buzzi Children’s Hospital, University of Milan, Milan, Italy.

Objective. Twin polycythemia sequence anemia (TAPS) is a rare 
complication of monochorionic (MC) pregnancies, which can 
occur after laser surgery for twin-twin transfusion syndrome 
(TTTS) or spontaneously. Management of this condition is still 
a matter of debate, in order to avoid demise or brain injury (BI) 
of both donor (anemic) and recipient (polycythemic) twin. The 
aim of our study is to evaluate the rate of pre- and post-natal 
brain injury and to define risk factors for these lesions.
Materials and Methods. Prospective study from 2006 to 2022 
of MC twins complicated by TAPS, defined by US evaluation 
of Middle cerebral artery Doppler, and confirmed by placental 
evaluation after delivery, along with hematologic evaluation 
of twins. For each case fetal and/or neonatal magnetic reso-
nance (MR) was considered. Management options were laser 
surgery, intrauterine transfusion (IUT) of donor twin, selective 
feticide, or preterm delivery (PD), tailored to each case.
Results. From the 50 pregnancies (100 twins) included, BI was 
found in 9 (9%), 6 donors (1 neonate) and 3 recipients, all neo-
nates. Types of BI were: 2 intraventricular hemorrhage (IVH) 
grade 4, 1 IVH grade 3, 3 periventricular leukomalacia, 1 IVH 
grade 1, 1 mild parenchymal damage. Table 1 shows an anal-
ysis of the variables.
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Conclusions. Brain lesions in TAPS twins can develop before 
and after birth, especially in donors, with no evidence of any 
risk factor. An international randomized trial is ongoing to as-
sess the best management option, and the report of such cases 
might help to identify a diagnostic work-up.

Table 1. 
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Neurodevelopmental outcomes of children with prenatal diagnosis  
of isolated vermian hypoplasia
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1 Department of Women, Mother and Neonate, Vittore Buzzi Children’s Hospital, University of Milan, Milan, Italy.
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3 Pediatric Neurology Unit, Vittore Buzzi Children’s Hospital, ASST Fatebenefratelli Sacco, Milan, Italy.
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Objective. Magnetic resonance (MR) helps in the definition 
of malformations when posterior fossa anomalies are suspect-
ed. What is still under debate is how to counsel parents about 
less severe conditions. The aim of our study was to evaluate 
neurodevelopmental (ND) outcomes of children with isolated 
vermian hypoplasia. 
Materials and Methods. Prospective study of children born with a 
confirmed diagnosis of vermian hypoplasia, prenatally evaluated 
at our centre from 2009 to 2021. All fetuses underwent MR, amnio-
centesis was offered to investigate molecular and standard karyo-
type. Neurological follow-up was performed using age-appropri-
ate developmental tests (GRIFFITHS II, WPPSI-III, WISC-IV) or by 
submitting a questionnaire to cases living far from our centre.
Results. 31 pregnancies were included, of which 9 (29%) were 
terminated on parental request: MR autopsy and pathologists 
confirmed the findings. 

DOI: 10.36129/jog.2022.S123

22 cases were considered for ND evaluation: fetal MRI in 21 
(95%), and amniocentesis in 13 (59%) were performed. Six 
cases were lost at postnatal follow-up; 5 had syndromic fea-
tures (Noonan, Turner, Joubert, X-linked disorder, one still 
under genetic investigation); one was post haemorrhage. 
10 cases were defined isolated: the ND outcome at scholar 
age was normal in 4 children (40%), mildly impaired in 4 
(40%) and moderately impaired in 2 (20%), one diagnosis of 
autism spectrum disorder and one moderate learning dis-
ability. 
Conclusions. Although tending towards a favourable prog-
nosis, there is a fair variability of neurological outcomes 
when cerebellar vermian hypoplasia is isolated, which 
should be considered in parental counselling. Long-term 
follow-up is necessary to detect scholar age motor and lan-
guage outcomes.
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Mo.Mi.C.K. - Mother’s Milk in chronic kidney disease:  
a case-control study
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Paola Tonetto 2, Enrico Bertino 2, Marzia Giribaldi 3, Alberto Revelli 1, Rossella Attini 1
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Objective. Chronic kidney diseases are widespread amongst 
obstetric patients.
Breastfeeding is the reference normative standard for infant 
feeding and nutrition.
Nevertheless, we lack evidence regarding how CKD affects 
human milk composition and clinicians often discourage 
breastfeeding in nephropathic women.
To evaluate milk composition and nutritional adequacy in 
mothers affected by CKD.
Materials and Methods. Six pregnant nephropathic wom-
en followed in the CKD centre of Sant’Anna Hospital, were 
recruited from February 2021 onward and each paired with 
two controls. Milk was collected on the 7th-14th-28th-60th day 
post-delivery. At ISPA laboratories quantification and char-
acterization of protein and non-protein nitrogen content was 
performed by using Dumas and OPA method. Auxologi-
cal and neurodevelopmental follow-up of infants was per-
formed at 40 weeks and 3 months of age using NBAS. Lin-
ear mixed models analyses was conducted to compare milk 
composition.
Results. 5 cases and 10 controls were recruited. Of the 5 cases, 
3 presented CKD stage 3 and 2 presented nephrotic syndrome.
Of the 5 infant-cases, 3 received exclusive breastfeeding, 2 
mixed feeding.
A preliminary comparison of milk showed that there were 
non-significant differences regarding nitrogen and protein 
content between cases and controls. The non-protein nitro-
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gen content was higher in nephropathic patients, and pos-
itively related with their serum creatinine and urea levels. 
Infants showed appropriate growth and neurobehavioral 
development. No adverse effects of the higher non-protein 
nitrogen content were clinically detected.
Conclusions. This pilot study suggests that breastmilk of wom-
en affected by CKD maintains adequate nutritional and biolog-
ical properties. Therefore, breastfeeding should be encouraged.

Figure 1.  Milk protein nitrogen content (a) and non-protein nitrogen con-
tent (b) (in g//100 ml) in cases (brown) and controls (green) at 7-14-28-60 days 
post-delivery.
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Interhospital transport and intraventricular hemorrhage

Samuele Caruggi *, Marcella Battaglini, Paolo Massirio

Neonatology Unit, IRCCS Istituto Giannina Gaslini, Genoa, Italy.

Objective. Intraventricular hemorrhage (IVH) is a leading 
cause of mortality and morbidity in the preterm infant. Data in 
current literature are conflicting about the causal relation be-
tween IVH and inter-hospital transport. The aim of this study 
was to clarify the inter-hospital transport role in IVH onset.
Materials and Methods. Retrospective search of preterm IVH 
cases recovered in Gaslini NICU between 2012 and 2021.
Results. Total cases were 639. Inborn were 522, outborn 117. 
Median inborn gestational age was 29+5 weeks, 31 weeks in 
outborn. Inborn median birth weight was 1200 g, outborn 
1440 g. Cesarean section was performed for 72.2% inborn and 
for 65.8% outborn. The median Apgar score at 5 minutes was 
8 in both. IVH was detected in 21% of inborn and in 23% of 
outborn. Considering preterm < 30 weeks, IVH was found in 
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29% of inborn and in 41% of outborn. Association between 
outborn status and IVH lacked statistical significance (OR 
1.07, p = 0.77), even considering only preterm < 30 weeks (OR 
1.65, p = 0.14).
Conclusions. The aim of this study was to compare IVH oc-
currence in inborn versus outborn patients. Our data suggest 
that transport during the first hours of life of preterm babies 
could play a role in IVH onset. Several factors related to trans-
port (difficulty of maintaining body temperature, delay in 
medical interventions and travel-related trauma) could influ-
ence the onset of hemorrhage. Although the small sample size 
did not allow a statistical Significance, our data suggest the 
importance of maternal transfer to tertiary perinatal centers to 
allow optimization of perinatal management.
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Neurophysiological studies in infants with Vein of Galen 
aneurismatic malformation (VGAM): Bambino Gesù Children 
Hospital experience in the last two years
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Objective. Vein of Galen aneurysmal malformation (VGAM) 
is a rare cerebral vascular congenital anomaly due to intracere-
bral arteriovenous shunt across the remnant of an embryolog-
ical structure, known as Markowski’s vein, affecting less than 
one birth in 25,000. 
VGAM represents the most frequent cerebral vascular anoma-
ly in the pediatric population. 
Our goal was to evaluate neurophysiological features such 
as sensitive, visive and auditive responses in newborns with 
VGAM.
Materials and Methods. In the past two years, from April 2020, 
at Bambino Gesù Pediatric Hospital in Rome, we have taken 
in 11 neonates with VGAM, 9 of them with prenatal diagnosis. 
We have subjected them to non-invasive neurophysiological 
exams including sensory evoked potentials (SEP). These are 

recorded from the central nervous system following stimula-
tion of sense organs and include somatosensory (SSEP), visual 
(VEP) and brainstem auditory evoked potentials (BAEPs).
Results. In our cohort SSEP gave pathological findings in 6 
neonates, specifically we found asymmetric responses in 5 
patients and a total lack of response in one of them. Visual 
evoked potentials were altered in 3/8 while BAEPs resulted 
asymmetric in only one in 8 patients.
Conclusions. VGAM remains one of the most challenging vascu-
lar anomalies in pediatric patients, clinically and therapeutically. 
They have a higher risk of poor long-term outcome in terms of 
neurological development and neurophysiological impairment. 
In our opinion a complete neurophysiological functions as-
sessment is essential to begin a personalized rehabilitation 
treatment.
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Perinatal diagnosis of congenital urogenital sinus abnormality 
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3 Liggins Institute, The University of Auckland, Auckland, New Zealand.
4 Pediatric Surgery Unit, Department of Medicine and Aging Science, G. d’Annunzio University of Chieti-Pescara, Chieti-Pescara, 
Italy.

Objective. Anomalies of the urogenital sinus, which is a tran-
sient feature of early human embryological development, 
are rare birth defects that most commonly occur within the 
context of congenital adrenal hyperplasia. These anomalies 
are characterized by the confluence of the urethra and vagi-
na that creates a common channel; in this anomaly, the uro-
genital tract and the anorectal canal drain through separate 
perineal orifices. Urogenital sinus abnormalities commonly 
present as pelvic mass, hydrometrocolpos or ambiguous 
genitalia. Here, we report the case of a female newborn with 
congenital urogenital sinus abnormalities diagnosed soon 
after birth. 
Materials and Methods. This female newborn was delivered 
at 38 weeks gestational age by vaginal delivery. Pregnancy 
was unremarkable, however prenatal ultrasound revealed 
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the presence of an abdominal mass of unknown origin. At 
delivery, the Apgar score was 8 at 1 minute and 9 at 5 minutes 
of life. Birth weight was 2890 gr (10-25th percentile). Based on 
the prenatal ultrasound finding, the presence of urogenital 
sinus abnormality was first hypothesized. Family history 
was negative for congenital malformations and disorders. 
Results. By employing many postnatal imaging modalities 
(pelvic ultrasound, cystourethrography and genitography), 
the urogenital sinus abnormality was confirmed and the pa-
tient underwent surgery. 
Conclusions. Given the normal adrenal function, the 
non-ambiguous genitalia and the absence of associated syn-
dromes or malformations, we assume that the urogenital si-
nus abnormality of this patient can be ascribed to an arrest of 
normal cloacal development. 
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A case of Pallister-Killian Syndrome in a newborn
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2 Department of Pediatrics, G. d’Annunzio University of Chieti-Pescara, Chieti-Pescara, Italy.
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Objective. Pallister Killian syndrome (PKS), a rare disorder 
caused by tissue-limited mosaicism tetrasomy of chromo-
some 12p, has a typical dysmorphic pattern: macrosomia, 
coarse facies, hypertelorism, small nose with long philtrum, 
V-shaped upper lip, low set ears, frontotemporal alopecia 
and pigmentary skin anomalies. Seizures and developmen-
tal delay, cardiac defects, diaphragmatic hernia, renal/anal 
malformations may be associated.
Materials and Methods. We report the case of a newborn with 
multiple congenital malformations, later diagnosed with PKS.
Results. A female baby was born from vaginal delivery at 
41 weeks of gestational age. Pregnancy was unremarkable. 
Apgar score was 8 at 1 minute and 9 at 5 minutes. Weight 
at birth: 4030 g (95th percentile). On neonatal examination, 
hypertelorism, ogival palate, a white hair wisp, ulnar fin-
gers deviation and anteriorly displaced anus with perineal 
fistula were observed. A few hours after birth, she showed 
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severe respiratory distress, with development of persistent 
pulmonary hypertension, requiring intubation and ventila-
tory support with conventional and non-conventional sys-
tems. Antibiotics therapy was started for neonatal sepsis. A 
gradual improvement in the respiratory function and sep-
sis resolution allowed ventilator support to be interrupted. 
Brain MRI and encephalic ultrasound were normal. Ab-
dominal ultrasound and MRI documented the presence of a 
cystic lymphangioma and multiple bilateral ovarian cysts. 
Unilateral hydronephrosis was also diagnosed. Genetic 
karyotype allowed the diagnosis of PKS: mos47,XX,i(12)
(p10)[1]/46,XX[99]. 
Conclusions. Phenotypic and cytogenetic variability of PKS, 
with lack of correlation between tetrasomic cells proportion 
and disease severity, may be challenging for diagnosis. A de-
tailed physical examination is mandatory for early suspicion 
and diagnosis. 
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A first experience of neonatal cerebral ultrasound  
in the Central African Republic

Carine J. Kiteze Nguinzanemou 1,*, Olivier B. Bogning Mejiozem 1, Frank G. Houndjahoue 1,2,  
Palet Jess Elio Kosh Komba 1, Alessandra Ometto 2, Chrisostome Gody 1

1 Pediatric University Hospital, Bangui, Central African Republic
2 Doctors with Africa CUAMM.

Objective. The Teaching Paediatric Hospital in Bangui (CH-
UPB) is the only referral paediatric hospital for the 4,500,000 
habitants: 18,940 admitted infants in 2021, 1511 new-born, 583 
weighing > 2500 g.
Neonatal seizures (NS) are common at CHUPB and asphyx-
ia neonatorum is the main diagnosis. In the first 6 months of 
2022, from the 880-new-borns admitted, 100 at term had sei-
zures in a context of neonatal encephalopathy (NE), often as-
sociated with infection/sepsis.
Before cUS use, diagnosis was NE in 44% of cases (associated 
with infection in 20% and with sepsis in 16% of cases). 28% 
died (71.42% after 24 hours).
Materials and Methods. In June 2022, the ONG “Doctors 
with Africa CUAMM” organised a 2 week training course on 
cUS, for the paediatricians and medical residents. After this a 
trained paediatrician performed cUS under supervision (the 
images were sent to AO). 
cUS were performed in 30 at term new-borns with seizures and 
low Apgar score, with an ESAOTE machine, 5Mhz convex probe.
Results. cUS and clinical diagnosis are summarized on Table 1.
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Conclusions. cUS has led to a significant diagnostic im-
provement to allow the early detection of congenital or other 
non-hypoxic-ischemic (HI) causes of NE and informs regard-
ing the timing of HI injury.
cUS has proven to be not only a diagnostic device but a way to 
increase a neurological culture and to encourage an exchange 
with obstetricians; in our experience not all NE originate at the 
time of delivery. 

Table 1.  cUS Diagnosis.
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Impact of small for gestational age and bronchopulmonary dysplasia 
on neurodevelopment at 2 years in preterm infants of less  
than 32 weeks
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Objective. To evaluate the impact of small for gestational 
age (SGA) status and bronchopulmonary dysplasia (BPD) on 
cognitive neurodevelopmental score (COG) at 2 years (Y) in 
preterm infants with a gestational age (GA) of less than 32 
weeks (W).
Materials and Methods. Preterm infants with GA between 
24.0-31.6W, admitted to the NICU from January 01, 2006 to 
December 31, 2019, with a neurodevelopmental assessment at 
2Y were studied. Outborn and congenital malformations were 
exclusion criteria. Infants with a birth weight below the 10th 
centile according to the Italian growth charts were classified 
as SGA, whereas others as NoSGA.
BPD was defined according to the physiologic definition. 
SGA with BPD (SGA-BPD), SGA without BPD (SGA-NoBPD), 
and NoSGA with BPD (NoSGA-BPD) were GA- and gen-
der-matched with NoSGA without BPD (NoSGA-NoBPD). 
COG at 2Y was assessed using Bayley-III test.
Results. We screened 1336 infants, 812 met the inclusion cri-
teria and were analysed: 47 SGA-BPD (6%), 97 SGA-NoB-
PD (12%), 79 NoSGA-BPD (10%), and 589 NoSGA-NoBPD 
(72%). COG at 2Y was lower in SGA-BPD, SGA-NoBPD and 
NoSGA-BPD compared to NoSGA-NoBPD (86.2 ± 14.1, 92.1 
± 15.9, 91.1 ± 16.3, and 97.3 ± 15.4, p < 0.001, respectively; 
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Figure 1). This result was confirmed in the GA- and gen-
der-matched pairs (SGA-BPD vs NoSGA-NoBPD: -11 ± 21, p 
= 0.001; SGA-NoBPD vs NoSGA-NoBPD: -5 ± 23, p = 0.026; 
NoSGA-BPD vs NoSGA-NoBPD: -5 ± 21, p = 0.044).
Conclusions. SGA status and BPD were independently asso-
ciated with a reduced COG at 2Y in preterm infants of less 
than 32W. Neurodevelopment at 2Y may benefit from com-
bined prenatal and neonatal strategies to reduce the incidence 
of SGA and BPD in preterm infants.

Table 1.
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Neonatal seizures in the pediatric teaching hospital in Bangui: 
epidemiology, etiologies and outcome
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Objective. The highest incidence of seizures is noted in the 
neonatal period. It affects 1.5-3.5 per 1000 live births. The eti-
ologies are diverse and it constitutes the most frequent marker 
of cerebral injury.
To describe the profile of neonatal seizures managed in a hos-
pital setting in a low income country.
Materials and Methods. A single-center, cross-sectional, de-
scriptive study was conducted over a 6-month period (Janu-
ary to June 2022). Newborns with seizures upon admission or 
during hospitalization were included.
Results. Out of 770 newborns admitted, 100 presented seizures; 
a hospital frequency of 12.98%. The sex ratio was 1.5 and the 
mean age was 3.2 days. Among the mothers, those under 25 
years represented 59% and 54% were primiparous. Antenatal 
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cares were poorly attended in 70% of cases. In 29% of cases, no 
antenatal care was performed. The mothers lived in rural areas 
in 13% of cases. Fifty-nine percent of newborns were sent from 
a hospital. Twenty-nine percent of transfers were medicalized. 
Forty-five percent of seizures were observed upon admission 
and 55% occurred in the ward. Tonic seizures were observed in 
45% of cases. Status epilepticus were observed in 47% of cases. 
The main etiologies were: hypoxic-ischemic encephalopathy 
(44%), neonatal infection (20%) and sepsis (16%). Death was 
noted in 28% of which 71.42% (n = 28) after 24 hours.
Conclusions. Neonatal seizures are common at CHUPB. As-
phyxia and neonatal infection are at the origin. Reducing the 
frequency of seizures requires strengthening antenatal care 
and monitoring delivery.
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Michelin Tire Baby (MTB) Syndrome: a case report
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Objective. Michelin Tire Baby syndrome (MTBS) is a rare 
and heterogeneous disorder characterized by multiple and 
redundant skin folds, which can be isolated or associated 
with other phenotypic anomalies. We report the case of a 
newborn who immediately captured our attention because 
of his appearance. 
Materials and Methods. A full-term male was born in our 
department with a birth weight of 3.590 kg (0.57 SDS). Clin-
ical examination revealed multiple, asymmetric and deep 
skin folds involving forearms, legs and lower eyelids (right > 
left) (Figure 1). These folds did not seem to cause any phys-
ical discomfort to the newborn. In addition, hypertrichosis, 
micrognathia, low-set ears and a thin, down-turned border 
of the upper lip were observed (Figure 1). Cardio-respira-
tory, abdominal and neurological examinations were unre-
markable. There was no family history of similar phenotypic 
anomalies. 
Results. Considering such clinical findings, an array-CGH 
was performed and it did not show significant pathogenic 
gain or loss. The following genetic counseling clinically di-
agnosed MTBS, in relation to the typical cutaneous involve-
ment, and concluded that, in the absence of other clinical 
signs, evolution is generally benign and skin folds tend to 
disappear over time. However, the baby’s DNA was sent for 
further targeted genetic analysis, still in progress. 
Conclusions. This clinical case underlines the importance of 
neonatal physical examination to ensure a timely diagnostic 
and therapeutic approach. Our patient presented multiple 
skin folds and facial dysmorphism but a normal systemic 
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and neurological examination. However, since MTBS may 
be associated with later neurological involvement, a regular 
follow-up is recommended.

Figure 1.
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Who needs a second dose of exogenous surfactant?
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Objective. To identify prenatal and postnatal risk factors asso-
ciated with surfactant redosing in preterm infants.
Materials and Methods. A retrospective single-center study 
including infants with respiratory distress syndrome (RDS) 
born from 24.0 to 31.6 weeks of gestation and admitted to the 
NICU from January 01, 2004 to 28 February, 2021. Hyperten-
sion in pregnancy (HIP), antenatal corticosteroids, GA (weeks), 
gender, year of birth, small-for-gestational-age (SGA), histo-
logical chorioamnionitis, time to first surfactant dose (hours), 
SpO2 to FiO2 ratio before surfactant administration, 100 or 200 
mg/kg as surfactant initial dose and early onset sepsis were 
tested as risk factors for surfactant redosing. 
Results. From a total of 1615 admissions, 662 infants were 
treated with exogenous surfactant: 462 (70%) could be man-
aged with a single dose and 200 (30%) received more than one 
dose (25.5% two doses and 4.5% three doses). Risk of redosing 
was higher for infants born to mothers with HIP (OR 3.95, p 
= 0.000), for SGA infants (OR 3.93, p = 0.000) and when the 
initial surfactant dose was 100 mg/kg (OR 4.56, p = 0.000). 
Infants with higher GA, with delayed first surfactant adminis-
tration and milder RDS, had a reduced risk of redosing (Table 
1). Infants who received multiple surfactant doses had a sig-
nificantly higher rate of bronchopulmonary dysplasia (44% vs 
16%, p = 0.000) and mortality (16% vs 4%, p = 0.000), as well 
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as longer duration of respiratory support than patients that 
received one dose (192|108-403| vs 24|10-119|, p = 0.000).
Conclusions. HIP and SGA were associated with the need for 
surfactant redosing. Early detection of prenatal risk factors 
would be desirable to improve the short and long-term respi-
ratory outcome of very preterm babies. 

Table 1.  Logistic regression models of prenatal and postnatal risk factors 
of surfactant redosing.
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A neonatal report of iliac artery aneurysm
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Objective. Aneurysmal disease of major arteries represents a 
life-threatening event with a mortality of up to 30% among 
newborns. Its occurrence is mostly related to connective tissue 
disorders, infections, vasculitis, and trauma; idiopathic aneu-
rysms can also be observed. The abdomen is the most com-
mon site of aortic aneurysm. Considering the limited number 
of cases observed in pediatric patients, to date there is no con-
sensus for the management of arterial aneurysm in children. 
Notably, only twelve cases of isolated congenital iliac artery 
aneurysms have been reported, with four cases diagnosed in 
the neonatal period. 
Materials and Methods. A 14-day-old boy, after having re-
peated the neonatal screening for a suspected acetyl-carnitine 
deficiency, was noted to have slight paleness and anemia. An 
abdominal mass was detected in the median hypogastric area, 
which appeared to have a taut-hard consistency, to be poorly 
mobile, and painful to palpation. 
Results. A computerized tomography angiogram revealed a 
saccular aneurysm originating from the common left iliac ar-
tery, with maximum axial dimensions of 5.5 × 6.4 cm, which 
was promptly and successfully treated with surgical repair.
Conclusions. This case report emphasizes the importance of 
clinical evaluation in newborns and timeliness in the man-
agement of similar life-threating events. Indeed, considering 
the high mortality associated with this condition, an early 
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diagnosis is fundamental to guarantee prompt treatment. 
However, the extreme variability of the clinical picture, the 
rarity of radiological findings, and the peculiar difficulties 
related to surgical repair in neonates make it a real medical 
challenge.
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Perinatal outcomes in anemic fetuses after intrauterine transfusion
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Objective. Intrauterine transfusion (IUT) is a procedure per-
formed in fetal anemia derived from maternal alloimmuniza-
tion, infections (parvovirus B19 and cytomegalovirus (CMV)), 
single demise of monochorionic (MC) twin or other causes. 
The aim of our study was to evaluate perinatal outcomes in all 
pregnancies which underwent IUT in our center.
Materials and Methods. Cases referred from 2009 to 2022 with 
a suspicion of fetal anemia based on Doppler ultrasound (US) 
of the middle cerebral artery peak systolic velocity (MCA-
PSV) above 1.5 multiples of the median (MoM), underwent 
fetal blood sampling (FBS) to assess fetal hemoglobin values. 
A calculated amount of RH negative concentrated red blood 
cells (RBC) was transfused in the same site until fetal anemia 
was corrected. US monitoring 1 and 7 days after IUT, and, in 
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case of suspected brain lesion, fetal magnetic resonance (MR) 
were performed. Elective delivery was an option in case of 
persistent anemia after 34 weeks. Postnatal follow-up compre-
hensive of obstetrical and perinatal outcomes was collected.
Results. During the study period, 59 pregnancies complicated 
by fetal anemia underwent a total of 97 IUT (Table 1).
Termination of pregnancy followed two cases of surviving MC 
twins with brain damage demonstrated at MR, which, along-
side with two cases of newborns with sequelae (1 from CMV, 
1 after maternal alloimmunization) accounted for 7% of cases.
Conclusions. IUT is a safe procedure with low rate of obstet-
rical complications in expert hands and higher survival rates 
and better post-natal outcomes in immune anemic fetuses 
when compared to other conditions. 

Table 1. 
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Meningoencephalitis and intraventricular devices: when intravenous 
therapy is not enough

Ludovica Martini *, Domenico, Umberto De Rose, Alessandra Santisi, Chiara Maddaloni,  
Flaminia Pugnaloni, Monica Calì, Maria Paola Ronchetti, Francesca Campi, Andrea Dotta,  
Cinzia Auriti

Neonatal Intensive Care Unit, Medical and Surgical Department of Fetus, Newborn and Infant, “Bambino Gesù” Children’s 
Hospital IRCCS, Rome, Italy.

Background. M. was a full-term boy, born via emergen-
cy C-section because of a not reassuring cardiotocographic 
trace.
Case presentation. At 12 hours of life, he presented seizures. A 
lumbar puncture was performed, and the cerebrospinal (CSF) 
fluid was positive for Listeria monocytogenes. Brain magnetic 
resonance imaging (MRI) showed dilation and thrombosis of 
the transverse sinuses, with evidence of tetraventricular hy-
drocephalus and ventriculitis.
At 11 days of life, due to the worsening dilation of ventricles, 
the child was transferred to our Neonatal Intensive Care Unit 
(NICU). Intravenous antibiotic therapy (ampicillin and genta-
micin) was administered for 21 days, with the resolution of the 
infectious episode. 
Due to progressive ventricular dilation, an intraventricu-
lar Rickham reservoir was inserted, to ensure CSF removal 
when necessary.
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Subsequently, he suffered from Klebsiella pneumoniae sepsis 
with meningoencephalitis.
Even with prompt starting of antibiotic therapy with Meropen-
em and Amikacin, to which the bacterium was sensitive, and the 
replacement of Rickham reservoir, it was not possible to eradi-
cate the CSF infection. Only after the objective of ceftazidime/
avibactam therapy and the initiation of intravenous and intra-
thecal therapy with colistin, the patient recovered. The long-term 
outcomes of the infection were severe with a worsening cystic 
hydrocephalus, which made CSF removal very difficult, and a 
severe impairment of the sensory, motor, and visual pathways.
Conclusions. Due to the absence of randomized studies, in-
trathecal antibiotic therapy cannot be used as a routine treat-
ment. However, it can promptly address the therapeutic fail-
ure of intravenous antibiotic therapy, especially in patients 
with intracerebral devices in which infectious eradication is 
particularly difficult.
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A rare case of patent urachus in association with a giant cystic  
of the umbilical cord

Federico Beati *, Andrea Conforti, Leonardo Caforio, Milena Viggiano, Laura Valfrè, Pietro Bagolan

Medical and Surgical Department of Fetus, Newborn and Infant, “Bambino Gesù” Children’s Hospital IRCCS, Rome, Italy.

Background. Patent urachus (PU) results from a failure in the 
closing of the remnant of the allantois constituting a connec-
tion between the bladder and umbilicus, which occurs in 1-2 
babies in 100,000 births.
Case presentation. A 26-year-old female patient was referred 
at 21 weeks of gestation. Ultrasound (US) detected the pres-
ence of an extra-abdominal cystic formation of 22.7 × 23.8 
mm, communicating with the fetal bladder and surrounded 
by the umbilical vessels. No genitourinary tract anomalies, 
nor abdominal wall defects were found at US controls. Fetal 
MR (Figure 1) was performed at 32 weeks and a diagnosis 
of allantois cyst and patent urachus was made. A full- term 
male weighing 2940 g was born by vaginal delivery. Neona-
tal findings confirmed a patent urachus with urine leak and 
circumferential erythema but normal genitalia with no alter-
ations in the infra-abdominal wall or pubic bone diastasis. 
Urinary infection occurred in II postnatal day and cystogra-
phy was performed once the infection was resolved confirm-
ing communication with the bladder. A plastic reconstruc-
tion of the dome of the bladder and resection of the urachus 
was completed at 20 days-of-life.
Patient was discharged after 6 days with transurethral cath-
eter left in place, lately removed in outpatient clinic after 4 
days. US performed at six months showed a normal bladder 
with no pelvic dilation. 
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Conclusions. Prenatal diagnosis of PU is rare, sometimes dif-
ficult due to its rarity, but usually with good outcomes. PU 
must be differentiated from other more complex causes of 
cord cysts.

Figure 1.
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Minor dysmorphic features in a newborn: an unexpected diagnosis

Jessica Ruggiero 1,*, Stefania Sirianni 2, Maria Rosa Cutrì 3, Ilaria Bosio 2, Vania Spinoni 2,  
Cristiana Corrado 4, Raffaele Badolato 1,3, Francesco Maria Risso 2, Carmen Rodriguez Perez 2
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Objective. We present a clinical case of a female newborn, 
caucasian, of nonconsanguineous parents. The pregnancy was 
characterized by the findings of IUGR and bilateral renal py-
electasis at 36 weeks of gestation. Delivery was spontaneous at 
term. The birth weight was 2440 g (< 3rd centile), length 46 cm 
(4th centile), head circumference 32 cm (6th centile). The clin-
ical evaluation revealed minor dysmorphisms, such as wide 
anterior and posterior fontanelles, down slanting palpebral 
fissures, high nasal root, bulbous nasal tip, large mouth, wide 
auricles, left foot talus valgus and right foot varus supinated, 
clinodactyly in the fourth and fifth toes. 
Materials and Methods. We analysed the clinical data of the 
patient and researched similar cases in literature. Diagnostic 
investigations included medical visits, ultrasounds and ge-
netic testing. 
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Results. The echocardiography showed septal atrial defect 
and septal ipo-dyskinesias, whereas transfontanellar and ab-
domen ultrasounds were normal. Array- CGH revealed the 
presence of a pathogenetic duplication in 9p24.3p21.2. 
Conclusions. Although rare, trisomy of the short arm of chro-
mosome 9 is one of the most common autosomal structural 
anomalies in newborns, also known as Rethorè syndrome. To 
date, different cases have been reported in literature, character-
ized by similar craniofacial dysmorphisms, limb anomalies, de-
layed mental and psychomotor development. The phenotype 
may be variable, depending on the size of the chromosomal 
abnormalities and the different genes involved, such as DOCK8 
(important in immunology) and KINK1 (in oncology). Genetic 
studies should be extended to the child’s parents to identify the 
source of any balanced translocation and the risk of recurrence.
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Identification and management of newborns at risk of infection in 
ASST Brianza: focus on neonatal sepsis

Ludovica Papotto 1,*, Patrizia Calzi 2, Tiziana Varisco 2, Marco Sala 2, Sara Parati 2, Vassiliky Griva 2, 
Elena Ciarmoli 2, Anna Locatelli 1

1 University of Milano-Bicocca, Milan, Italy.
2 ASST Brianza, Monza Brianza, Italy.

Objective. Neonatal sepsis is the leading cause of mor-
tality and morbidity in the newborn (0.3-2‰ live births). 
Many maternal and neonatal risk factors predispose to sep-
sis. Prognosis depends on early diagnosis and treatment. 
The evaluation of the correlations between maternal clini-
cal presentation, placental damage and neonatal outcome 
in women/infants with risk factors of early onset sepsis 
(EOS).
Materials and Methods. Retrospective observational co-
hort study on 240 women and their newborns with risk fac-
tors for EOS born in 2021 in ASST Brianza (newborn 3367), 
whose placentas were sent for histological examination. 
In order to identify neonatal infections and EOS, maternal 
risk factors (such as Triple I) and neonatal characteristics 
were assessed; Kaiser score was calculated.
Results. Out of 3367 newborns, one case of EOS and 63 
cases of neonatal infection were reported, of which 27 
(43%) were identified by antenatal risk factors with placen-
tal exam. The Table 1 summarises their characteristics. At 
multivariate analysis, intrapartum fever and Apgar score 
at 5 min were independently associated to neonatal infec-
tion. Comparing the diagnostic performance of prenatal 
Kaiser score and Triple I as predictive tests of EOS: Triple I 
has higher sensitivity and VPN than the Kaiser score (89% 
vs 29%, 98% vs 90%); Kaiser score has higher specificity, 
VPP and diagnostic accuracy than Triple I (90% vs 60%, 
27% vs 22%, 83% vs 61%).
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Conclusions. By integrating prenatal risk with clinical evalu-
ation of the newborn, the Kaiser score is useful for identifying 
infants who need antibiotics. Shared protocols can promote 
placental exam and observation strategies optimizing diagno-
sis of infection and reducing antibiotic use.

Table 1.  Maternal/neonatal characteristics and their significance: compari-
son between healthy infants (n = 213) and infants with infection (n = 27).
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Perinatal asphyxia or postnatal vasospasm, that is the question
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Barbara Tomasini 1
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Objective. After a normal course pregnancy, a 41-week boy 
presented an unexpected depression at birth. Invasive ventila-
tion was needed, and a 3-7 Apgar was scored. The cord arterial 
blood showed a Ph of 6.9 and a BE of -17. Intubation was dis-
continued within the first hour of life and hypothermia treat-
ment was not indicated, according to Italian guidelines. At 
30 hours of life, the baby manifested a sudden desaturation, 
diffuse cyanosis, and deep pallor in his right arm. The clinical 
presentation resolved gradually in 4-6 minutes. Cerebral ul-
trasound (cUS) and MRI scans were conducted (T0). 24 hours 
later, a clonic seizures cluster was seen, involving the left side. 
T1 cUS and MRI scans followed. 
Materials and Methods. T0 scans and T1 scans were conduct-
ed respectively at day 2.5 (after cyanosis) and day 7. 
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Results. T0 cUS showed an intense hyper-echogenicity in 
subcortical biparietal fields. T0 MRI resulted negative for 
perinatal stroke or sinus venous thrombosis. In T1 cUS ex-
amination, periventricular echogenicity became normal, but 
cortical highlighting was seen in the same areas. T1 MRI de-
tected pre-rolandic cortical ischaemic injuries bilaterally, and a 
post-rolandic cortical ischaemic injury on the right side.
Conclusions. Bilateralism and lesions pattern at MRI oriented 
us towards sub-acute hypoxic-ischaemic aetiology, rather than 
cerebral vasospasms or multiple embolisms. The cyanosis and 
pallor were probably a subtle seizure manifestation. Brain ul-
trasound showed the injured areas involvement earlier than 
MRI, likely due to the venous outflow engorgement in subcor-
tical fields, after a post-ischaemic hyper-perfusion. 
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Prevention of negative late neurodevelopmental outcomes of 
prematurity: a case series of interventions on ex premature children 
early screened for adverse neurodevelopmental outcomes
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Background. Prematurity-related negative outcomes are 
changing due to the widespread improvement of neonatal 
care. Preterm infants survive at earlier stages without major 
brain lesions, so that concerns about their negative neurode-
velopmental outcomes have therefore shifted to a long-term 
perspective, that implies early screening to change adverse 
developmental and behavioral trajectories. 
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Case presentation. We present a case series of 6 out of 51 ex-pre-
mature children (and their follow-up after 6 months) screened 
at early stages (6-36 months of corrected age) and tested posi-
tive for neurodevelopmental and behavioral problems. 
Conclusions. Indication for treatment and on-site interventional 
programs are discussed as well as parental, prenatal, intrapartum 
and neonatal risk factors associated with their clinical outcome.
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Full-term newborns physiological visual skills: evolution during the 
first 48 hours of life
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Objective. Full-term newborns show visual skills that include 
recognition of black and white or colored contrasts, target 
seeking, fixation and a certain degree of visual acuity. The aim 
of this study is to examine the evolution of visual skills in the 
first 48 hours of life in physiological newborns born at term.
Materials and Methods. One hundred physiological infants 
(mean gestational age 39.6 ± 1.4 weeks, mean birth weight 
3359 ± 396 g) were assessed, divided in two populations: 50 
newborns (27 males, 23 females) examined at 24 ± 2 hours of 
life, and other 50 newborns (25 males, 25 females) examined at 
48 ± 2 hours of life. The visual assessment battery developed 
by Ricci et al. was used. The evaluation includes: ocular move-
ments assessment (spontaneous behaviour and in response to 
a target), fixation and seeking skills of black and white target, 
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recognition of a red and yellow target and visual acuity skills 
(Teller cards). 
Results. Comparing the assessments performed at 24 and 48 
hours of life, we observed a statistically significant increase in 
the share of neonates able to complete vertical tracking (25% 
increase, p < 0.05), to discriminate stripes (39% increase, p < 
0.05) and to keep attention at distance (44% increase, p < 0.05). 
Conclusions. Our study shows an evolution of the visual per-
formance in a short time of 24 hours, not dependent on the 
functional exercise. The role of environmental stimulations 
contributing to the early visual experience in this process 
needs to be further investigated. Assessment of visual func-
tion should be part of the standard newborn neurological ex-
amination. 
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Perinatal stroke in NICU: a single-center experience
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Objective. Perinatal stroke is an important cause of acquired 
brain injury in neonates. The goal of our study was to describe 
perinatal stroke cases observed in our department in a 10 year 
period. 
Materials and Methods. In our department we have the op-
portunity to perform brain MRI on every neonate with neuro-
logical symptoms (seizures, apnoea, change in consciousness, 
etc.). In order to identify cases of perinatal stroke we retro-
spectively reviewed brain MRI of neonates born or transferred 
shortly after birth to our department from March 2012 to July 
2022, with the type of stroke registered. 
Results. Out of 468 infants with neurological symptoms, 58 
had perinatal stroke. 28 patients (48.3%) presented an arterial 
ischemic stroke: in 8 cases the strokes were multiple, and in 
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another 4 they were accompanied by punctate white matter 
lesions. In 17 cases (29.3%) the stroke had a venous origin: 
in 10 thrombosis of cerebral sinuses was present, and in 4 of 
them thalamic and intraventricular haemorrhage (IVH) could 
be seen; other 3 cases were associated with vascular malfor-
mations. The remaining 13 cases (22.4%) were haemorrhagic 
strokes, with 6 cases of parenchymal haemorrhage, 5 cases 
of IVH and 2 cases with association of both. Eighteen infants 
were born at our Institute, while 40 infants were transferred 
from other centres: 25 from the Liguria Region and 15 from 
the rest of Italy.
Conclusions. According to our experience, venous and haemor-
rhagic strokes could be more frequent than described, and this 
could be important considering treatment options available. 
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Role of antenatal steroids in brain development of VLBW infants
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Objective. Antenatal corticosteroids are widely used in preg-
nancies at risk of preterm birth, but their role in brain develop-
ment is debated. The aim of this study was to define the effect 
of a complete antenatal steroid course (cASC) on prematuri-
ty-related brain lesions, brain growth and neurodevelopment 
at 3 years of age in VLBW infants.
Materials and Methods. All VLBW patients admitted to 
our NICU in a 5-year period with brain MRI at term-equiv-
alent age were included and their clinical data were regis-
tered. MRI scans were reviewed to identify white matter 
lesions (WML), intraventricular hemorrhage (IVH), and 
cerebellar hemorrhage (CBH). Biparietal width (BPW) and 
trans-cerebellar diameter (TCD) were measured and to-
tal maturation score (TMS) was calculated. Frequency of 
brain lesions, brain metrics and values of Griffiths Scale at 
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3 years of age were compared between patients with and 
without cASC.
Results. Out of 389 infants, 295 (76%) received cASC. In uni-
variate analysis, cASC was associated with lower frequency of 
IVH (23% vs 37%, p = 0.008), bigger TCD (51.4 mm vs 49.4 mm, 
p = 0.027) and lower frequency of pathologic developmental 
score at 3 years (15.2% vs 26.8%, p = 0.04). In multivariate anal-
ysis cASC remained significantly associated with lower rates 
of IVH (p = 0.0327) and bigger TCD (p = 0.034), while the as-
sociation with outcome at 3 years was not significant. No cor-
relations were observed between ASC and TMS.
Conclusions. Complete antenatal steroid course can be bene-
ficial for brain development as it is associated with lower rates 
of IVH and bigger cerebellum. A trend for the positive effect 
on neurodevelopment requires further studies.



Abstract

146
Copyright 2023

Ital J Gynaecol Obstet 2023, 35, Supplement N.1

Intracranial hemorrhages in full-term newborns: nosological and 
etiological insights in a large monocentric cohort (Winner of the SIMP 
EUBRAIN Award, in memory of Sir John William Little for his fundamental 
study of 1862)

Andrea Calandrino 1,2,*, Nicola Sarale 3, Irene Bonato 1,2, Francesco Vinci 1,2, Carolina Montobbio 1,2, 
Gaia Cipresso 1,2, Paolo Massirio 1,2, Domenico Tortora 4, Mariasavina Severino 4, Alessandro Parodi 1,2, 
Andrea Rossi 4,5, Luca Antonio Ramenghi 1,2

1 Neonatal Intensive Care Unit, IRCCS Istituto Giannina Gaslini, Genoa, Italy. 
2 Department of Neurosciences, Rehabilitation, Ophthalmology, Genetics and Maternal and Child Health (DiNOGMI), University 
of Genoa, Genoa, Italy. 
3 Department of Internal Medicine, School of Medicine and Pharmaceuticals, University of Genoa, Genoa, Italy.
4 Neuroradiology Unit, IRCCS Istituto Giannina Gaslini, Genoa, Italy.
5 Department of Health Sciences, University of Genoa, Genoa, Italy.

Objective. Intracranial hemorrhage (ICH) is a pathological 
accumulation of blood within the cranial vault. Complica-
tions during delivery remain the most relevant risk factor. 
The use of Susceptibility Weighted Imaging (SWI) MRI rep-
resents the most sensitive diagnostic technique. 
The aim is to find associations in a large cohort of babies as 
SWI has been pioneered and introduced into daily practice 
since 2012 at Gaslini Children’s Hospital. 
Materials and Methods. We enrolled children born at GA ≥ 37 
week, showing neurological signs within 28 days of life who 
underwent brain SWI-MRI between 2012 and 2022 and were 
diagnosed an ICH. In these subjects, we registered the site of 
hemorrhage, the total maturation score of the brain (TMS), 
and perinatal history. 
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Results. 103 newborns were analysed out of 209 scanned for symp-
toms (total of 1200 MRI of term neonates). Median TMS 12. 78.6% 
were born by VD, 15.3% needed the use of vacuum. ICH was more 
frequently detected in VD if compared to the CSs (p = 0.04). A sub-
dural hemorrhage was detected in 54, subarachnoid in 7, subpial in 
4, intraparenchymal in 25, IVH in 39, posterior cranial fossa (PCF) in 
53. PCF (p = 0.02) and subarachnoid (p = 0.04) were most detected in 
case of vacuum. IVH was associated with a lower TMS (p < 0.001).
Conclusions. The most frequent form of ICH was subdural. 
VD represented a significant risk factor for all ICHs. Vacuum 
was accompanied by increased PCF hemorrhages. The asso-
ciation between IVH and a lower TMS suggests that imma-
ture structures may favor this form, commonly due to choroid 
plexus bleeding at term of gestation. 
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The enigma of defining “symptomatic” CMV babies according to 
neuroradiological findings
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Objective. Brain Magnetic Resonance Imaging (MRI) is not 
widely used as a gold standard for categorizing minor abnor-
malities (like diffuse excessive hypersignal signal intensities, 
DEHSI) as a sign of late in pregnancy CMV infections high-
lighting inflammation of white matter. We consider DEHSI as 
a sign of CMV “symptomatic” infections together with ger-
minolytic pseudocysts as we cannot exclude that these babies 
may develop long-term neurological sequelae. Our analysis 
aims to track the prevalence of these abnormalities and ob-
serve our attitude in offering drug treatment.
Materials and Methods. This was a retrospective cohort study 
of CMV infections referred between 2012 and 2022. 
Results. We included 54 full-term infants; 34/54 (62.9%) were 
defined “symptomatic” and offered antiviral treatment. Se-
vere brain abnormalities were present in 11/34 of symptom-
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atic newborns (32.3%), while in the remaining 23/34 cases 
(67.6%) only mild abnormalities were detectable. Minor neu-
roradiological changes were in 24% (13/54) of newborns as 
the sole sign of disease moving us to offer treatment. Antiviral 
treatment was accepted by parents in only 3 of the aforemen-
tioned 13 cases. Overall, antiviral therapy was performed in 
17/34 symptomatic cases (50%).
Conclusions. We showed a surprisingly high number of babies 
“named” symptomatic for CMV infections thanks to the mild US 
or MRI detectable brain abnormalities. We remain uncertain of 
the reasons for the high number of parents not accepting antivi-
ral therapy. We believe we should offer antiviral treatment via a 
multicenter prospective trial with different groups of “symptom-
atic” babies, one based on US compared to MRI to diagnose mild 
abnormalities (respectively germinolytic pseudocysts vs DEHSI). 
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Mariasavina Severino 4, Domenico Tortora 4, Luca Antonio Ramenghi 1,2
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Objective. We know IVH can originate from the germinal ma-
trix (GMH-IVH) or the choroid plexus (CP-IVH). GMH-IVH 
has been widely studied via ultrasound and MRI in the most 
premature babies while no guidelines related to CP-IVH di-
agnosis are available with any of the neuroradiological tech-
niques. Our aim is to investigate MRI findings able to differen-
tiate GMH-IVH from CP-IVH. 
Materials and Methods. 181 babies with IVH out of a total of 
1018 preterm (< 37 weeks of GA) studied with cerebral MRI at 
term equivalent age (TEA) between 2012-2022 were enrolled. 
Conventional MRI and Susceptibility-Weighted Imaging 
(SWI), so far, the most sensitive to detect hemosiderin were 
used. The origin was presumed by identifying the biggest clot 
adjacent to one of the two different sites. Lack of GMH clot 
was confirming CP-IVH in case of clot adjacent to CP. 
Results. 159 out of 181 infants bled from a sole origin show-
ing 225 bleedings distributed as follows: 144/225 (64%) from 
the caudothalamic groove matrix (CTG-GMH) only; 51/225 
(22.7%) from the posterior matrix (P-GMH); 30/225 (13.3%) 
from the choroid plexus (CP-IVH). P-GMH and CP-IVH were 
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distributed, respectively, inversely (11.6%-0.9%) and directly 
(1.3%-6.2%) proportional to the GA (23-36 weeks). All the di-
agnosis were based on SWI albeit T2 weighted scans correctly 
identified the origin of GMH-IVH in 35.4% of the cases. 
Conclusions. GMH-IVH is confirmed to be the most frequent 
form of IVH and is inversely proportional to the GA. CP-IVH 
is more represented in babies closer to full term.
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Neurodevelopmental outcome at 3 years of age in VLBW infants 
according to brain development and lesions
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Objective. Over the past decades severe brain lesions affect-
ing very low birth weight (< 1500 g, VLBW) infants have been 
gradually substituted by milder lesions with debatable prog-
nosis. The goal of our study was to define the type, frequency, 
and 3 years neurodevelopmental outcome of prematurity-re-
lated brain lesions in a modern cohort of VLBW infants.
Materials and Methods. VLBW infants admitted to our 
NICU in a 5-year period with brain MRI at term-equiva-
lent age were included. MRI scans were reviewed to iden-
tify and grade white matter lesions (WML), intraventricular 
haemorrhage (IVH), and cerebellar haemorrhage (CBH). 
Linear measurements of brain size, biparietal width (BPW) 
and trans-cerebellar diameter (TCD), were performed. To-
tal maturation score (TMS) was calculated. Developmental 
Coefficients (DQ) on Griffiths Scale at 3 years of age were 
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compared between patients with different types and grades 
of lesions and patients without lesions; possible correlations 
between linear brain measurements, brain maturation and 
outcome were explored.
Results. The study included 407 patients. Of these, 187 (46%) 
had at least one brain lesion on MRI, while 37 (9%) had severe 
lesions. The most frequent lesion was IVH (28%), followed by 
WML (21%) and CBH (17%). Mild and severe IVH, moder-
ate and severe WML and all grades of CBH were related to 
worse outcome at 3 years. In patients without lesions, small 
BPW and small TCD were associated with worse outcome. No 
correlations were observed between TMS and outcome.
Conclusions. We have observed that even mild brain lesions 
have a negative influence on neurological outcome at 3 years 
of age.
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Retrospective analysis of a neonatal population with seizures: new 
ILAE classification and etiology
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1 Department of Clinical Sciences and Community Health, University of Milan, Milan, Italy. 
2 Fondazione IRCCS Ca’ Granda, Ospedale Maggiore Policlinico, Milan, Italy. 
3 Unit of Clinical Neurophysiology, Fondazione IRCCS Ca’ Granda, Ospedale Maggiore Policlinico, Milan, Italy. 

Objective. Seizures are the most common neurological emer-
gency in the neonatal period, with an incidence of 1-5 per 1000 
live births. In 2021 the International League Against Epilepsy 
(ILAE) presented a new classification of neonatal seizure (NS) 
type and recent studies suggest that clinical features of NS cor-
relate with etiology. The aim of this study is to demonstrate 
the correlation between certain NS types and specific etiology.
Materials and Methods. This retrospective cohort study com-
prised neonates (gestational age 23+0-44+6 weeks at seizures 
presentation) with NS confirmed by EEG (electroencephalo-
gram) or aEEG (amplitude-integrated electroencephalogra-
phy), admitted during a 14-year period to our third level neo-
natal intensive care unit. 
Results. A total of 141 patients with confirmed EEG/aEEG NS 
were included in our study: preterm = 43 (30.5%), term = 98 
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(69.5%), male = 80 (56.7%), female = 61 (43.3%), mean birth-
weight 2771 g (SD 917 g). The mean age at seizure onset was 7.6 
days (SD 14.1): 3.4 days (SD 5.6) in term infants and 17.1 days 
(SD 20.7 days) in preterm infants. The incidence of NS in our 
centre was 1.1 per 1000 live births. The most common etiologies 
were vascular disorders (26.2%), hypoxic-ischemic encephalop-
athy (23.4%), genetic (17%) and infection (15%). NS according to 
ILAE classification was significantly different between vascular 
disorders (54.1% clonic seizure), hypoxic-ischemic encephalop-
athy (48.5% electrographic-only seizure) and genetic etiology 
(62.5% sequential seizure) (Fisher Exact test p < 0.05). 
Conclusions. Our data confirm the correlation between NS 
types and specific etiologies. These correlations may help to 
reach an early etiological diagnosis in patients with NS and to 
establish an appropriate treatment.
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A late preterm pregnancy in a patient with cystic fibrosis (CF): case report
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Background. Literature suggests that maternal and fetal 
pregnancy outcomes are satisfactory for cystic fibrosis (CF) 
affected women with well controlled clinical features. We 
present a case highlighting that even in CF patients in sta-
ble conditions the risk of severe clinical deterioration in the 
course of pregnancy is not to be overlooked.
Case presentation. A 25-year-old woman with CF and a 
history of a previous pregnancy ended in miscarriage. She 
presented a pre-pregnancy BMI of 21.1 kg/m2, FEV1 60%, 
and was colonized by MSSA, therefore resulting in a low 
risk profile for pregnancy. The patient’s general conditions 
progressively worsened, with four pulmonary infective 
exacerbations, a gradual decrease of pulmonary function, 
need of noninvasive oxygen support, and deterioration of 
nutritional status despite parenteral nutrition (weight be-
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fore pregnancy 56 kg, at 36 weeks 54 kg). Anticipation of 
delivery was decided. A healthy female child was delivered 
by elective cesarean section at 36+0 weeks, Apgar 1’ 9-5’ 
10, weight at birth 2850 g. She was discharged at 4 days 
with 12.6% loss of the birth weight and mild jaundice. In the 
following days feedings were switched to infant formula 
exclusive nutrition, due to lack of breast milk. The patient 
was discharged 9 days postpartum, after a 12-day i.v. an-
tibiotic cycle, with improved general conditions and basal 
pulmonary function comparable to usual, pre-pregnancy, 
standards.
Conclusions. Even in CF women with a low risk profile be-
fore pregnancy, a careful monitoring of pregnancy and active 
collaboration between the CF center, anesthesiology and the 
Gynecological/Obstetrical Unit is highly recommendable.
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Point-of-care hemoglobin analysis vs laboratory assay in preterm 
infants in NICU: cost effectiveness and neuroprotective implications
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Objective. Haemoglobin levels assessment is a crucial part of 
neonatal intensive care practice, the painful experience of heel 
prick and venepuncture blood sampling may badly affect neo-
natal health and future cognitive development. To date the re-
liability of haemoglobin levels obtained by point-of-care test-
ing (POCT) analysis if compared to standard blood cell count 
remains controversial. 
Materials and Methods. A retrospective study conducted on 
all inborn premature infants (gestational age < 32 weeks) ad-
mitted to NICU at the IRCCS Istituto Giannina Gaslini during 
the period January 2019-December 2021. 
We considered blood samplings taken within the first 28 days 
of life recording the laboratory haemoglobin levels (Hblab) 
(reference method), the point-of-care haemoglobin levels (Hb-
POCT) (alternative method) and the type of puncture (arteri-
al, venous, and capillary). A Bland-Altman analysis was per-
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formed to evaluate the Hb agreement, it determines the bias 
(mean difference between the reference and alternative ma-
terials) and limits of agreement (LOA – lower: l-LOA, upper: 
u-LOA) of measures. An acceptable limit of agreement was 1 
g/dl according to the existing literature.
Results. We considered 845 blood samplings from 189 en-
rolled patients. The comparison between the reference and the 
alternative method showed a good agreement for the capillary 
sampling technique with l-LOA of -0.717 (-0.776, -0.659) and 
u-LOA of 0.549 (0.490, 0.607), these results were not detectable 
among the other techniques, with LOAs over ± 1 g/dl thresh-
old (venous < arterial). 
Conclusions. The possibility of considering capillary POCT 
haemoglobin levels as reliable may reduce clinical-related 
costs and painful experiences in NICU, with positive effects 
on neonatal quality of life and neurodevelopment.
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Invasive non-albicans candidiasis: case report
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Background. Among extremely-low-birth-weight (ELBW) in-
fants, invasive candidiasis is the second most common cause 
of infectious disease-related death, despite proper antifungal 
treatment. 
Case presentation. A male born at 25+4 weeks by emergen-
cy C-section, BW was 600 g. According to our protocols we 
started immediate empirical wide spectrum antibiotic therapy 
and registered a repeated C-reactive protein (CRP) negativity. 
Moreover, antimycotic prophylaxis with fluconazole was ad-
ministered. 
At the end of the first week of life the patient presented signs 
of hemodynamical and respiratory instability, the concomitant 
blood culture resulted positive for Candida glabrata (the same 
as the maternal vaginal swab) and a therapy based on mica-
fungin was promptly initiated. The echocardiography was 
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negative for fungal valvular vegetations while the abdominal 
ultrasound revealed liver lesions compatible with possible 
fungal localizations. The CRP resulted persistently negative. 
After three days of therapy the patient rapidly deteriorated 
until death from pulmonary haemorrhage. 
Conclusions. We raise interest about the epidemiological 
changes interesting NICUs, with a non-negligible increase in 
non-Albicans species of Candida (NAsC) detections; we re-
port 2 maternal swab detections of NAsC in 2022. This spe-
cies can be resistant to the usual therapies, and it is crucial to 
recognize and treat blood infections as soon as possible. CRP, 
one of the most used markers for detecting sepsis, may be un-
reliable in case of NAsC and a high level of attention should be 
kept in case of clinical suspect, mostly indistinguishable from 
a bacterial infection.
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Neonatal perforator stroke (PS): a postnatal more than a perinatal 
origin in preterm
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Objective. Perforator stroke (PS) is a subtype of perinatal ar-
terial ischaemic stroke (PAIS) that involves small branches of 
middle cerebral artery and may affect important brain struc-
tures and functions. Very few studies of PAIS have focused on 
characteristics and risk factors of the PS subgroup. We report 
our single center experience.
Materials and Methods. We retrospectively collected data 
of patients who underwent cerebral MRI from March 2012 
to March 2022. We analyzed perinatal and postnatal fea-
tures of patients with perforator stroke focusing on timing 
of diagnosis.
Results. Out of 1705 patients we found PAIS in 41 (13 preterm 
and 8 with asphyxia). PS was present in 16 cases (39% of PAIS, 
incidence 0.93%), 8 of them (50%) were VLBW preterm (61% 

DOI: 10.36129/jog.2022.S153

in preterm with PAIS) and 8 were term babies (4 asphyxia, 1 
hypoglycemia, 3 seizures). PS was identified in 8 of preterm 
babies with ultrasound (mean age 32 days, range 7-60 days) 
and with MRI in 5. Placenta data were available in 7 patients, 
all abnormal although only 2 “malperfusion”. Sepsis was di-
agnosed prior to PS in 33% patients, all of them preterms.
Conclusions. PS represents the most common form of PAIS 
in preterm babies and in 50% of babies suffering asphyxia. 
In all preterm babies, diagnosis followed a previous nega-
tive ultrasound, 33% had sepsis prior to PS. Placental malp-
erfusion suggesting a thromboembolic origin of PAIS seems 
to be pretty rare in our population. These data suggest a 
postnatal development of PS in premature babies more than 
a perinatal one. 
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Transporting placentas together with asphyxiated babies to be cooled: 
preliminary findings from regional survey
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Objective. Our objective was to investigate pediatricians’ 
and gynecologists’ knowledge regarding the importance of 
placentas and their inclination to transport placenta with the 
baby as they call for neonatal emergency transport service.
Materials and Methods. We elaborated a survey which was 
submitted to neonatologists and obstetricians of 7 hospitals (1 
tertiary center and 6 primary centers) from the Liguria region. 
The questionnaire, which included eight questions, was sub-
mitted telephonically.
Results. The response rate was 84%: 94 patients underwent 
the questionnaire. Only 29.8% had ever participated in a 
training event focusing on the potential help of the placenta 
in clarifying the nature of perinatal asphyxia. The most fre-
quent (72.5%) placental alteration reported was fetal vascular 
malperfusion. Almost all the participants (97.8%) knew pla-
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cental alterations can be associated with MRI brain lesions. 
Eighty-nine % of our population judged the placenta helpful 
in understanding the causes of perinatal asphyxia, 87.2% rec-
ognized its medico-legal relevance. The attention to undergo 
placental transport was inhomogeneous: 61.7% of patients in 
the spoke centers usually asked for placenta while in Center 6 
and 7 only 14.3% offered transport; no pediatrician of Center 
4 did so.
Conclusions. The majority of patients had never participated 
in a training event about “placentas in neonatal asphyxia”, the 
majority of those who had participated were gynecologists. Cli-
nicians demonstrated they were well informed about the impor-
tance of placental analysis from a clinical and from a medico-le-
gal point of view although only a minority offered transport of 
the placenta together with the asphyxiated newborn. 
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Variant in a very preterm newborn: a case report neonatal onset  
of inherited myocardial hypertrophy due to rare MYBPC3 
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Background. Hypertrophic cardiomyopathy (HCM) is an in-
herited myocardial disease present in one in 500 of the general 
population. It represents the most frequent cause of sudden 
cardiac death of young people. Inherited HCM in the newborn 
is rare. Genetic testing is necessary to discriminate transient 
forms of neonatal HCM, which have been related to gestation-
al diabetes and exposition to prenatal or postnatal corticoste-
roids in preterm infants. 
Case presentation. A male infant was born after 31 weeks of 
gestation to a 45-year-old primigravida, primipara woman 
who had a medical history of an inherited HCM caused by 
MYBPC3 mutation. Pregnancy was obtained through homolo-
gous blastocyst transfer. Fetal echocardiography performed at 
24 weeks of gestation resulted normal. The infant was deliv-
ered via cesarean section for non-reassuring fetal monitoring. 
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Initial neonatal resuscitation in the delivery room included 
intubation, positive pressure ventilation, and oxygen supple-
mentation. Apgar scores resulted 2, 4, and 6 at 1, 5, and 10 
minutes, respectively. Afterwards, a transthoracic echocardi-
ography revealed moderate left-ventricular wall thickness, 
suggestive of an HCM. 
Conclusions. Because of the family history of heart disease and 
due to the persistency of HCM in the postnatal period, genetic 
testing by next-generation sequencing with a comprehensive 
cardiomyopathy panel was performed. A heterozygous sin-
gle-nucleotide missense familial variant was found in the MYB-
PC3 gene (c.3713T > C p. Leu1238Pro). This anomaly is likely 
pathogenetic of inherited HCM and is a rare variant which is 
not detected in the ExAC population database (> 60,000 sam-
ples) according to the Atlas of Cardiac Genetic Variation.
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