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 אל אגף למיילדות וגינקולוגיה: 
 , וחוקרים,רפואיים-רופאים, אחיות, פרה

 
רפואיים -יום המחקר האגפי הוא יום חשוב שבו אנו מדגישים את היתרון האיכותי שלנו כחוקרים: אחיות, פרה

 ורופאים. 
 השנה, עומד יום המחקר בסימן "פוסט קורונה" וחזרה למפגשים במתכונת הישנה.

 
 מזה מספר שנים שהאגף שלנו מוביל במחקר קליני ובמחקר בסיסי ומהווה מוקד מצוינות. 

נו גאים להיווכח בהשתרשותה של המסורת המחקרית של האגף שלנו, שבה יותר ויותר מתמחים צעירים משתלבים א
בפעילות המחקרית וגובר שיתוף הפעולה המחקרי בין המחלקות באגף שלנו לבין אגפים אחרים בבתי החולים של 

חרות בארץ ובעולם. אין ספק, שמגמות הדסה, בית הספר לרפואה, מכונים באוניברסיטה העברית, ואוניברסיטאות א
אלה מעצימות מאוד את האיכות המחקרית שלנו ותורמות להצבת המחקר הקליני האיכותי שלנו גבוה ברמה לאומית 

 ובינלאומית.
 

 מענקי מחקר חשובים, עדות לחוזק שלנו במחקרים לאומיים ובינלאומיים. 4השנה הושגו 
 

, מכל שטחי הפעילות שלנו: מיילדות, 2020פרסומים של האגף לשנת  141מקובצים , 2020בחוברת יום המחקר לשנת 
פרסומים מקוריים  125-פוריות, גינקולוגיה ורפואת העובר. הפרסומים מתחלקים למכתבים לעורך,  למאמרי סקירה, ו

 . 3שלהם עומד על ממוצע של  .I.F-שה
 עבודות מצטיינות. 3-ויחולקו פרסים לבנוסף, מוצגים התקצירים שהוגשו ליום מחקר זה 

 
 .מצטיינים בפרסים ע"ש "בטי שיין"כבכל שנה, גם השנה זכו חוקרים 

 

 בהערכה רבה,
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To the Division of Obstetrics and Gynecology: 

Physicians, Nurses, Para-Medical Professionals, and Researchers,  

Our Division Research Day is an important occasion, when we take a moment to highlight our 

qualitative advantage as researchers: nurses, paramedical personnel, and physicians. 

This year, our Research Day is marked by "Post-Corona" and a return to meeting in the usual 

format. 

For several years now, our Division has been a leader in clinical and basic research and a center of 

excellence. We are proud to see the instilling of our Division's tradition of research, as more and 

more young residents take part in ongoing research activities, redoubling collaborations between 

the Departments within our Division, as well as with other Divisions in Hadassah Hospitals, the 

Medical School and other Institutes at the Hebrew University, and other universities in Israel and 

around the world. These trends undoubtedly greatly enhance our research quality and contribute 

to our qualitative clinical research achieving its very high national and international standing. 

This year, four important research grants were awarded to members of our Division, a testament 

to our strength in national and international research. 

The Research Day booklet for 2020 includes 141 publications authored by members of our Division 

appearing in 2020, from all our areas of activity: obstetrics, fertility, gynecology, and fetal 

medicine. The publications are divided into case reports, letters to the editor, review articles, and 

125 original research articles, whose mean Impact Factor stands at 3.  The abstracts submitted for 

this research day are presented. Prizes will be awarded for three outstanding works. 

In keeping with our annual tradition, three outstanding researchers will receive Betty Shane 

Awards. 

 

With great appreciation, 

 

 

 

 
Prof. Simcha Yagel Prof. Hananel Holzer 
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Original Articles 
1) Outcomes of ovarian stimulation and fertility preservation in breast cancer patients with 

different hormonal receptor profiles.  
Balayla, J., T. Tulandi, W. Buckett, H. Holzer, N. Steiner, G. Shrem and A. Volodarsky-Perel, J Assist 
Reprod Genet 2020 37(4): 913-921. 
PURPOSE: To evaluate fertility preservation outcomes in breast cancer women with different 
hormonal receptor profiles before oncological treatment. METHODS: The study population included 
women with a diagnosis of breast cancer who underwent fertility preservation from 2009 until 2018 
at a university-affiliated tertiary hospital. Stimulation parameters and fertility preservation 
outcomes were compared among the following receptor-specific profile groups: (1) estrogen receptor 
positive (ER+) versus estrogen receptor negative (ER-), (2) triple-negative breast cancer (TNBC) 
versus estrogen and progesterone receptor positive (ER+/PR+), and (3) TNBC versus non-TNBC. 
Primary outcome was the total number of mature oocytes. Secondary outcomes included the number 
of retrieved oocytes, the peak estradiol level, and the number of follicles > 14 mm on the final oocyte 
maturation trigger day. RESULTS: A total of 155 cycles were included in the final analysis. These 
were divided into the exposure groups of ER+ (n = 97), ER- (n = 58), ER+/PR+ (n = 85), TNBC 
(n = 57), and non-TNBC (n = 98). Cycle outcomes revealed similar number of retrieved oocytes and 
follicles > 14 mm on the trigger day. Women with TNBC had significantly lower number of mature 
oocytes compared with those with ER + PR+ (7 (5-11) versus 9 (7-15); p = 0.02) and non-TNBC (7 (5-
11) versus 9 (7-16); p = 0.01) status. Triple-negative breast cancer profile was associated with a 
significant reduction in the chance of developing over 10 mature oocytes (OR 0.41; 95% CI 0.19-0.92). 
CONCLUSION: Among the different hormonal receptor profiles in breast cancer, the TNBC subtype 
has a negative effect on fertility preservation outcomes. 
 

2) Maternal hypothyroidism during pregnancy and the risk for infectious morbidity of the 
offspring.  
Beharier, O., A. Walfisch, T. Wainstock, I. Szaingurten-Solodkin, D. Landau and E. Sheiner, Am J 
Perinatol 2020 37(3): 291-295. 
OBJECTIVE: Animal studies indicate a possible intrauterine immunological imprinting in 
pregnancies complicated by hypothyroidism. We aimed to evaluate whether exposure to maternal 
hypothyroidism during pregnancy increases the risk of long-term infectious morbidity of the 
offspring. STUDY DESIGN: A retrospective cohort study compared the long-term risk of 
hospitalization associated with infectious morbidity in children exposed and unexposed in utero to 
maternal hypothyroidism. Outcome measures included infectious diagnoses obtained during any 
hospitalization of the offspring (up to the age of 18 years). RESULTS: The study included 224,950 
deliveries. Of them, 1.1% (n = 2,481) were diagnosed with maternal hypothyroidism. Children 
exposed to maternal hypothyroidism had a significantly higher rate of hospitalizations related to 
infectious morbidity (13.2 vs. 11.2% for control; odds ratio: 1.2; 95% confidence interval: 1.08-1.36; 
p = 0.002). Specifically, incidences of ear, nose, and throat; respiratory; and ophthalmic infections 
were significantly higher among the exposed group. The Kaplan-Meier curve indicated that children 
exposed to maternal hypothyroidism had higher cumulative rates of long-term infectious morbidity. 
In the Cox proportional hazards model, maternal hypothyroidism remained independently 
associated with an increased risk of infectious morbidity in the offspring while adjusting for 
confounders. CONCLUSION: Maternal hypothyroidism during pregnancy is associated with 
significant pediatric infectious morbidity of the offspring. 
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3) Factors associated with the development of anemia during pregnancy after sleeve 
gastrectomy.  
Ben-Porat, T., R. Elazary, S. Sherf-Dagan, R. Weiss, G. Levin, M. Rottenstreich, N. Sakran and A. 
Rottenstreich, Obes Surg 2020 30(10): 3884-3890. 
PURPOSE: Nutritional deficiencies, particularly anemia, are commonly encountered following 
bariatric surgery. While anemia during pregnancy is associated with various adverse maternal and 
perinatal outcomes, the factors associated with its occurrence following bariatric surgery have not 
been established. We explored the factors associated with the development of anemia during 
pregnancy after laparoscopic sleeve gastrectomy (SG). MATERIALS AND METHODS: We reviewed 
the records of women who underwent SG and delivered during 2010-2018 in a single university 
hospital. RESULTS: Of 121 women, 68 (56.2%) had evidence of anemia (hemoglobin < 11.0 g/dL) 
prior to delivery, with significantly lower hemoglobin levels compared with those (n = 53) without 
anemia (median 9.9 vs. 11.4 g/dL, P < 0.001). Significantly lower hemoglobin levels were found 
among those with pre-delivery anemia, both at the pre-operative stage (median 12.9 vs. 13.3 g/dL, 
P = 0.02) and at early pregnancy (median 12.0 vs. 12.6 g/dL, P = 0.05), compared with those without 
anemia. In multivariate analysis, a lower pre-operative hemoglobin level was the only independent 
factor associated with pre-delivery anemia (OR (95% CI) 1.59 (1.05, 2.40), P = 0.03). The rate of blood 
transfusion was significantly higher in women with pre-delivery anemia than in women without 
anemia (7.4% vs. 0, P = 0.04). CONCLUSIONS: Anemia during pregnancy after SG was common; 
pre-operative hemoglobin level was identified as an independent predictor of its occurrence. Efforts 
should be invested to implement anemia risk stratification before surgery among reproductive-age 
women, and to optimize maternal nutritional status prior to pregnancy, as well as during the 
prenatal course. 
 

4) Food addiction and binge eating during one year following sleeve gastrectomy: 
Prevalence and implications for postoperative outcomes.  
Ben-Porat, T., R. Weiss, S. Sherf-Dagan, A. Rottenstreich, D. Kaluti, A. Khalaileh, M. Abu Gazala, T. 
Zaken Ben-Anat, Y. Mintz, N. Sakran and R. Elazary, Obes Surg 2020. 
BACKGROUND: Food addiction and binge eating are common among individuals with obesity. 
However, a paucity of studies prospectively examined the prevalence and implications of food 
addiction before and post-bariatric surgery. We aimed to examine the prevalence of food addiction 
and binge eating before and after sleeve gastrectomy (SG) and to assess their associations with 
behavioral and weight loss outcomes. METHODS: We followed at 3 (M3), 6 (M6), and 12 (M12) 
months postoperative, 54 women who underwent SG. Data collected including anthropometrics, 
nutritional intake, food tolerance, and physical activity measures. The Yale Food Addiction Scale and 
the Binge Eating Scale were used to characterize food addiction and binge eating, respectively. 
RESULTS: The mean baseline age and BMI were 32.1 ± 11.1 years and 44.9 ± 4.9 kg/m(2), 
respectively. Pre-surgery, food addiction, and binge eating were identified in 40.7% and 48.1% of 
patients, respectively. The prevalence of food addiction decreased significantly up to M6, but 
increased to 29.3% at M12. The prevalence of binge eating decreased significantly through the follow-
up up to 17.4% at M12. Those who met criteria for food addiction at M12 achieved significantly lower 
excess weight loss at M12 compared with those not meeting this criterion (P = 0.005). Food addiction 
scores at M12 negatively correlated with weekly physical activity (r = - 0.559; P < 0.001) and food 
tolerance scores (r = - 0.428; P = 0.005). CONCLUSIONS: The reduction in food addiction observed at 
M6 was not maintained at M12. Food addiction at M12 was associated with poorer weight loss, 
eating, and lifestyle behaviors. Clinical practice should focus on the psychological aspects associated 
with obesity. 
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5) Age-associated differences in macrophage response in a vaginal wound healing rat 
model.  
Ben Menachem-Zidon, O., I. Parkes, H. H. Chill, B. Reubinoff, K. Sandberg, H. Ji and D. Shveiky, Int 
Urogynecol J 2020 31(9): 1803-1809. 
INTRODUCTION AND HYPOTHESIS: Surgical treatment of pelvic organ prolapse often includes 
the use of patients' vaginal connective tissue. Wound healing appears to play an important part in 
the success of such procedures. The aim of this study was to describe the effect of age on 
inflammatory processes, specifically macrophage response, involved in vaginal wound healing. 
METHODS: Twenty-five young (12 weeks old) and 25 old (12 months old) virgin female Fischer rats 
underwent a standardized 9-mm posterior midline vaginal incision. Tissue samples were taken for 
histological analysis on days 1, 3, 7, 14 and 30 post-injury. Parameters evaluated included wound 
area, macrophage number and expression of inflammatory markers including tumor necrosis factor 
alpha (TNFa), inducible nitric oxide synthase (iNOS), CCR7/CD197, arginase I and CD163/M130. 
RESULTS: Microscopic examination of the vaginal wounds over time demonstrated a clear difference 
between young and old rats in spontaneous healing capacity. The average wound area in young rats 
1 day after injury was significantly smaller than in old rats (16.5 ± 1.7 vs. 23.8 ± 1.5 mm(2), P < 0.05). 
At 3 days post-injury, wounds were closed in young rats but still open in old rats (wound area: 
13.5 ± 1.5 mm(2)). Old rats demonstrated a more excessive and sustained macrophage response 
compared with young rats. They also demonstrated a disordered pattern of macrophage expression 
over time, with a prolonged expression of TNFa and iNOS in the tissue and a disordered M2 
macrophage response. CONCLUSION: Excessive and prolonged macrophage response in older rats 
may contribute to poor wound healing in the vagina. 
 

6) Protection or susceptibility to devastating childhood epilepsy: Nodding syndrome 
associates with immunogenetic fingerprints in the hla binding groove.  
Benedek, G., M. Abed El Latif, K. Miller, M. Rivkin, A. A. Ramadhan Lasu, L. P. Riek, R. Lako, S. 
Edvardson, S. A. Alon, E. Galun and M. Levite, PLoS Negl Trop Dis 2020 14(7): e0008436. 
Nodding syndrome (NS) is a devastating and enigmatic childhood epilepsy. NS is accompanied by 
multiple neurological impairments and neuroinflammation, and associated with the parasite 
Onchocerca volvulus (Ov) and other environmental factors. Moreover, NS seems to be an 
'Autoimmune Epilepsy' since: 1. ~50% of NS patients have neurotoxic cross-reactive Ov/Leimodin-
I autoimmune antibodies. 2. Our recently published findings: Most (~86%) of NS patients have 
glutamate-receptor AMPA-GluR3B peptide autoimmune antibodies that bind, induce Reactive 
Oxygen Species, and kill both neural cells and T cells. Furthermore, NS patient's IgG induce seizures, 
brain multiple damage alike occurring in brains of NS patients, and elevation of T cells and activated 
microglia and astrocytes, in brains of normal mice. Human Leukocyte antigen (HLA) class I and II 
molecules are critical for initiating effective beneficial immunity against foreign microorganisms and 
contributing to proper brain function, but also predispose to detrimental autoimmunity against self-
peptides. We analyzed seven HLA loci, either by next-generation-sequencing or Sequence-Specific-
Oligonucleotide-Probe, in 48 NS patients and 51 healthy controls from South Sudan. We discovered 
that NS associates significantly with both protective HLA haplotype: HLA-B*42:01, C*17:01, 
DRB1*03:02, DQB1*04:02 and DQA1*04:01, and susceptible motif: Ala24, Glu63 and Phe67, in the 
HLA-B peptide-binding groove. These amino acids create a hydrophobic and sterically closed 
peptide-binding HLA pocket, favoring proline residue. Our findings suggest that immunogenetic 
fingerprints in HLA peptide-binding grooves tentatively associate with protection or susceptibility 
to NS. Accordingly, different HLA molecules may explain why under similar environmental factors, 
only some children, within the same families, tribes and districts, develop NS, while others do not. 
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7) Schizophrenia and sex hormones: What is the link?  
Brzezinski-Sinai, N. A. and A. Brzezinski, Front Psychiatry 2020 11: 693. 
The involvement of gonadal hormones in the pathogenesis of schizophrenia has long been suspected 
because the psychosis differs in women and men and the illness first makes its appearance shortly 
after puberty. Changes in sex hormones have been linked with increased vulnerability to mood 
disorders in women, while testosterone have been associated with increased sexual drive and 
aggressiveness in men as well as women. Some studies have found abnormal levels of estrogens and 
testosterone in schizophrenia patients, but the results have been inconsistent and sometimes 
attributed to the hyperprolactinemia effect of antipsychotics, which may interfere with sex hormones 
production. The purpose of this review is to present the current knowledge on the link between blood 
levels of sex-hormones in women during the various stages of the female reproductive life (i.e. 
puberty, menstrual cycle, pregnancy, contraception, and menopause) and the course of 
schizophrenia. We also attempt to optimize the clinical approach to women with schizophrenia at 
these different stages. 
 

8) Successful vaginal delivery after external cephalic version (ecv): Does time interval from 
ecv to delivery make a difference? A multicenter study.  
Cahan, T., G. Levin, O. Moran, Y. Weill, R. Pollack and R. Meyer, Arch Gynecol Obstet 2020 302(6): 
1361-1367. 
PURPOSE: The risk of cesarean delivery after a successful external cephalic version for breech 
presentation is higher as compared with fetuses in cephalic presentation. However, the role of the 
time interval between version attempt to delivery on the risk for cesarean delivery is unclear. We 
aimed to study the effect of the time interval from a successful external cephalic version to delivery 
on the risk for cesarean delivery and assess factors associated with cesarean delivery after a 
successful version. METHODS: We conducted a multicenter, retrospective cohort study, including 
all successful external cephalic version at two medical centers between 2011 and 2019. We compared 
patient baseline characteristics, obstetric characteristics, maternal and neonatal outcomes in women 
that delivered by vaginal delivery with those who delivered by cesarean delivery. RESULTS: Overall, 
769 deliveries were included. Of these, 98 women (12.7%) had cesarean delivery and 671 (87.3%) had 
vaginal delivery. Women who had cesarean delivery had a higher rate of obesity (44.9% vs 21.9%, 
p < 0.001; OR 2.88, CI 1.65-5.03) and nulliparity (45.9% vs 24.5%, p < 0.001; OR = 2.58, CI 1.67-3.98). 
The risk for intrapartum cesarean delivery did not differ according to time interval from external 
cephalic version to delivery. CONCLUSIONS: The time interval between successful external cephalic 
version and delivery was not associated with mode of delivery. This finding is in contrast to previous 
reports. The risk for cesarean delivery after successful version is higher in nulliparous, obese women, 
and women whose weight gain in pregnancy was higher. 
 

9) Symptomatic pelvic hematoma following hysterectomy: Risk factors, bacterial pathogens 
and clinical outcome.  
Chill, H. H., I. Amsalem, G. Karavani, S. Amit, A. Benshushan and D. Shveiky, BMC Womens Health 
2020 20(1): 272. 
BACKGROUND: Pelvic hematoma is a common finding following hysterectomy which at times may 
become infected causing substantial morbidity. The aim of this study was to describe the incidence, 
clinical manifestation and identify risk factors for infected pelvic hematoma. We also attempted to 
identify specific bacterial pathogens which may cause this phenomenon. METHODS: We conducted 
a retrospective cohort study at a tertiary university teaching hospital. Included were all women who 
underwent hysterectomy and were diagnosed with a pelvic hematoma following surgery from 2013 
to 2018. In an attempt to assess possible risk factors for infected pelvic hematoma women with 
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asymptomatic pelvic hematoma were compared to women with an infected pelvic hematoma. 
RESULTS: During the study period 648 women underwent hysterectomy at our medical center. 
Pelvic hematoma was diagnosed by imaging in 50 women (7.7%) including 41 women who 
underwent vaginal hysterectomy and 9 women who underwent abdominal hysterectomy. In 14 
(2.2%) cases the hematoma became infected resulting in need for readmission and further treatment. 
Women who underwent vaginal surgery were more likely to return with infected pelvic hematoma 
compared to women who underwent open abdominal or laparoscopic surgery (4.5% vs. 1.1%, 
p < 0.05). In 8 women bacterial growth from hematoma culture was noted. Enterococcus faecalis, was 
the most abundant pathogen to be isolated in this sub-group. CONCLUSION: Vaginal route of 
hysterectomy is a risk factor for infected pelvic hematoma following hysterectomy. Most of these 
infections were caused by anaerobic bacteria which may not be sufficiently covered by current 
antibiotic prophylactic regimens. 
 

10) Laparoscopic uterosacral ligament suspension versus vaginal colposuspension using the 
uphold lite™ mesh system: Clinical outcome and patient satisfaction.  
Chill, H. H., E. Gutman-Ido, I. Navon, A. Reuveni-Salzman, R. Haj-Yahya and D. Shveiky, Int 
Urogynecol J 2020. 
INTRODUCTION AND HYPOTHESIS: The objective was to compare clinical and anatomical 
outcomes between laparoscopic uterosacral ligament suspension (LUSLS) and vaginal 
colposuspension using the Uphold Lite™ mesh system for the treatment of apical prolapse. 
METHODS: We performed a comparative, retrospective cohort study. All women who underwent 
either vaginal colposuspension with the Uphold Lite™ System or LUSLS for treatment of apical 
prolapse between 2010 and 2019 were included. The groups were compared with regard to 
demographic, pre-operative, intra-operative, and post-operative data. Outcome measures included 
clinical and anatomical cure, as well as a composite outcome. The PGI-I questionnaire was used to 
determine patient satisfaction. RESULTS: One-hundred and nineteen women met the inclusion 
criteria, including 70 women who underwent LUSLS and 49 women who underwent vaginal 
colposuspension with the Uphold Lite™ mesh system. At a mean follow-up of 31.7 (SD = 18.1) 
months, the clinical cure rate was high for both groups, reaching 98.6% in the LUSLS group 
compared with 89.8% in the Uphold group (NS). Anatomical cure rate was 83.6% in the LUSLS group 
compared with 69.7% for the Uphold group (NS). With regard to the composite outcome, no 
difference was found, although a trend towards a higher success rate was noted in the LUSLS group 
(83.6% vs 66.7%, p = 0.055). Patient satisfaction measured using the PGI-I questionnaire was high, at 
98.6% in the LUSLS group and 87.8% in the Uphold group (NS). CONCLUSION: Laparoscopic 
uterosacral ligament suspension and vaginal colposuspension using the Uphold Lite™ mesh system 
both have high clinical cure rates. 
 

11) Baseline cystic fibrosis disease severity has an adverse impact on pregnancy and infant 
outcomes, but does not impact disease progression.  
Cohen-Cymberknoh, M., B. Gindi Reiss, J. Reiter, N. Lechtzin, J. Melo, G. Pérez, H. Blau, H. Mussaffi, 
H. Levine, L. Bentur, M. Gur, G. Livnat, J. Perez Miranda, E. Polverino, F. Blasi, S. Aliberti, M. 
Aviram, I. Golan Tripto, E. Picard, M. Novoselsky, H. Amsalem, D. Hochner Celnikier, E. Kerem and 
M. Shteinberg, J Cyst Fibros 2020. 
BACKGROUND: With increasing longevity and quality of life in adults with Cystic fibrosis (CF), 
growing maternity rates are reported. Women with severe CF are becoming pregnant, with 
unpredictable maternal and fetal outcomes. AIM: To determine how baseline disease severity, 
pancreatic insufficiency (PI) and Pseudomonas aeruginosa (PA) infection affect fertility, the 
pregnancy course, delivery, neonatal outcome, and subsequent disease progression. METHODS: A 
multicenter-retrospective cohort study. Data on patients that had been pregnant between 1986-2018 
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was collected from ten CF centers worldwide. Disease severity [mild or moderate-severe (mod-sev)] 
was defined according to forced expiratory volume % predicted in 1 second (FEV(1)) and body mass 
index (BMI). Three time periods were compared, 12 months prior to conception, the pregnancy itself 
and the 12 months thereafter. RESULTS: Data was available on 171 pregnancies in 128 patients aged 
18-45 years; 55.1% with mod-sev disease, 43.1% with PI and 40.3% with PA. Women with mod-sev 
disease had more CF-related complications during and after pregnancy and delivered more preterm 
newborns. However, FEV(1) and BMI decline were no different between the mild and mod-sev 
groups. A more rapid decline in FEV(1) was observed during pregnancy in PI and PA infected 
patients, though stabilizing thereafter. PI was associated with increased risk for small for gestational 
age infants. CONCLUSION: Baseline disease severity, PA infection and PI have an adverse impact 
on infant outcomes, but do not impact significantly on disease progression during and after 
pregnancy. Consequently, pregnancies in severe CF patients can have a good prognosis. 
 

12) Birth weight and maternal body size as determinants of blood pressure at age 17: Results 
from the jerusalem perinatal study cohort.  
Dior, U. P., G. Karavani, M. Bursztyn, O. Paltiel, R. Calderon-Margalit, Y. Friedlander, I. Youssim, O. 
Manor and H. Hochner, Matern Child Health J 2021 25(1): 162-171. 
OBJECTIVES: To investigate the effect of birth weight (BW) and maternal pre-pregnancy BMI 
(mBMI) on blood pressure (BP) in adolescence. METHODS: A Population-based cohort of 11,729 
births in Jerusalem during 1974-1976, with archival data on maternal and birth characteristics was 
performed. Measurements at age 17 were assessed and linear regression models were used to 
evaluate the associations of birth characteristics with BP outcomes. RESULTS: BW was inversely 
associated with both systolic (SBP) and diastolic (DBP) BP at age 17 (SBP: B = - 0.829, p = 0.002; DBP: 
B = - 0.397, p = 0.033). The interaction term between BW and weight at age 17 was significant for DBP 
(p = 0.017) and pulse pressure (p = 0.005). mBMI yielded significant positive associations with BP, 
independent of BW. CONCLUSIONS FOR PRACTICE: Our findings indicate that there are at least 
two distinct pathways linking early life characteristics with subsequent BP: Intrauterine growth, as 
reflected by BW and other genetic or environmental factors, reflected by mBMI and maternal 
education, contribute to offspring adolescent BP. These results warrant replication in other birth 
cohorts and underline the need to explore specific mechanisms that account for these associations. 
 

13) Effect of surgical skin antisepsis on surgical site infections in patients undergoing 
gynecological laparoscopic surgery: A double-blind randomized clinical trial.  
Dior, U. P., S. Kathurusinghe, C. Cheng, C. Reddington, A. J. Daley, C. Ang and M. Healey, JAMA 
Surg 2020 155(9): 807-815. 
IMPORTANCE: Gynecological laparoscopies are one of the most common surgical procedures 
worldwide. Limited evidence exists on rates of surgical site infections in patients undergoing 
gynecological laparoscopies and strategies to prevent these infections. OBJECTIVE: To compare rates 
of port-site infections, organ or space infections, and any type of surgical site infections among 
patients who underwent gynecological laparoscopies and received 1 of 3 types of skin preparation 
solutions. DESIGN, SETTING, AND PARTICIPANTS: A double-blind randomized clinical trial was 
conducted between February 28, 2017, and November 26, 2018, at a tertiary university-affiliated 
referral center. A total of 661 patients 18 years or older who underwent an elective operative 
laparoscopy for treatment of nonmalignant gynecological disorders were randomly assigned in a 
1:1:1 ratio to have their skin cleaned before surgery with alcohol-based chlorhexidine, alcohol-based 
povidone-iodine, or water-based povidone-iodine. Statistical analysis was performed from February 
28, 2017, to November 26, 2018. Analyses were performed on a modified intention-to-treat basis. 
INTERVENTIONS: A total of 221 patients were randomized to have their skin prepared 
preoperatively with water-based povidone-iodine, 220 were randomized to alcohol-based povidone-
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iodine, and 220 were randomized to alcohol-based chlorhexidine. The patients were blinded to the 
solution used to clean their skin. Patients were followed up 1 and 4 weeks after surgery by a 
physician who was blinded to the skin preparation solution used at surgery. Evidence of infection 
according to Centers for Disease Control and Prevention criteria were documented. MAIN 
OUTCOMES AND MEASURES: The primary outcome of this study was port-site infection 30 days 
after surgery. Secondary outcomes were organ or space infections and any type of surgical site 
infections; the study also aimed to prospectively describe rates of surgical site infections in 
gynecological laparoscopies. RESULTS: Of the 661 patients, 640 (96.8%; mean [SD] age, 36.2 [10.6] 
years) were examined after surgery by a physician at the study site and were included in the 
modified intention-to-treat analysis. The overall rate of port-site infection was 10.2% (65 of 640), rate 
of organ or space infection was 6.6% (42 of 640), and rate of any surgical site infection was 16.3% (104 
of 640). The odds ratio for port-site infection for alcohol-based chlorhexidine vs water-based 
povidone-iodine was 1.13 (95% CI, 0.61-2.08), for alcohol-based chlorhexidine vs alcohol-based 
povidone-iodine was 1.34 (95% CI, 0.71-2.52), and for water-based povidone-iodine vs alcohol-based 
povidone-iodine was 1.19 (95% 0.62-2.27). CONCLUSIONS AND RELEVANCE: Surgical site 
infections were more common than expected among patients who underwent gynecological 
laparoscopies. No skin preparation solution provided an advantage compared with the other 
solutions in reducing infection rates. TRIAL REGISTRATION: http://anzctr.org.au Identifier: 
ACTRN12617000475347. 
 

14) Delivery outcomes in subsequent pregnancy following primary breech cesarean delivery: 
A retrospective cohort study.  
Eden-Friedman, Y., Y. Ginosar, H. Y. Sela, R. Calderon-Margalit, S. Eventov-Friedman, Y. Ezra and 
C. F. Weiniger, J Matern Fetal Neonatal Med 2020 33(9): 1554-1560. 
Background: Women may be unaware of the potential impact on subsequent deliveries of the 
decision to undergo primary breech cesarean (PBC) delivery rather than attempt external cephalic 
version (ECV). We investigated cesarean delivery rates and adverse maternal outcomes in the 
subsequent delivery following management of breech presentation by ECV versus PBC.Methods: 
This retrospective study identified women who delivered subsequent to breech presentation 
managed by attempted ECV or PBC. We assessed cesarean delivery rates and adverse maternal 
outcomes including hemorrhage, placental complications, infection, and obstetric complications in 
the subsequent delivery following attempted ECV versus PBC.Results: We identified 307 women 
who had attempted ECV and 508 with PBC in the index breech pregnancy. Following attempted 
ECV, 47 (15.3%) women had cesarean delivery in the subsequent pregnancy versus 246 (48.4%) 
following PBC, adjusted OR 0.24, 95% CI 0.16-0.35 for subsequent cesarean delivery after attempted 
ECV in the index pregnancy. The frequency of composite adverse outcomes related to cesarean 
delivery was 30 (9.8%) following attempted ECV versus 104 (20.5%) after PBC, p < .0001. The 
frequency of composite severe adverse maternal outcome was similar following attempted ECV 25 
(8.8%) versus PBC 59 (11.9%).Conclusions: The current study suggests that attempted external 
cephalic version was associated with a five-fold decrease risk to undergo cesarean in the subsequent 
delivery and a significantly decreased frequency of composite adverse outcomes related to cesarean 
delivery in the subsequent delivery. 
 

15) The chimera-type galectin-3 is a positive modulator of trophoblast functions with 
dysregulated expression in gestational diabetes mellitus.  
Freitag, N., I. Tirado-González, G. Barrientos, M. Cohen, S. Daher, D. Goldman-Wohl, L. Mincheva-
Nilsson, C. M. John, U. Jeschke and S. M. Blois, Am J Reprod Immunol 2020: e13311. 
PROBLEM: From conception, a delicate regulation of galectins, a family of carbohydrate-binding 
proteins, is established to ensure maternal immune tolerance in pregnancy. Though galectin-3 (gal-
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3), the only chimera-type galectin, is abundantly expressed at the feto-maternal interface; the 
physiological role of this lectin during pregnancy remains to be fully elucidated and requires further 
investigation. METHOD OF STUDY: In this study, we analyzed serum gal-3 levels during the course 
of healthy gestation. Trophoblast functions were evaluated upon gal-3 exogenous stimulation using 
trophoblastic cell lines (e.g. , HIPEC65, SGHPL-4, and BeWo cells). Finally, we investigated variations 
in peripheral gal-3 levels associated with the development of spontaneous abortion and gestational 
diabetes mellitus (GDM). RESULTS: Gal-3 circulating levels increased as normal pregnancy 
progressed. In vitro experiments showed that exogenous gal-3 positively regulated trophoblast 
functions inducing invasion, tube formation, and fusion. Compared with normal pregnant women, 
circulating gal-3 levels were significantly decreased in patients who developed GDM. 
CONCLUSION: Our results reveal a physiological role for gal-3 during pregnancy, promoting 
proper trophoblast functions associated with healthy gestation. GDM is associated with a failure to 
increase circulating gal-3 levels late in gestation. Thus, dysregulation of gal-3 may indicate a 
contribution of the chimera-type lectin to this adverse pregnancy outcome. 
 

16) Predictors of infertility-related concerns in a canadian survey of men and women seeking 
fertility treatment.  
Gelgoot, E. N., M. Kelly-Hedrick, S. A. Miner, S. Robins, P. Chan, C. Ells, H. Holzer, K. Lo, N. 
Mahutte, S. Ouhilal, T. Tulandi and P. Zelkowitz, Patient Educ Couns 2020 103(9): 1812-1820. 
OBJECTIVE: To examine if and how factors associated with infertility-related concerns and 
opportunity to discuss concerns differ between male and female fertility patients. METHODS: A 
cross-sectional survey of 313 female and 254 male patients recruited from Canadian fertility clinics. 
An online survey asked about sociodemographic characteristics, psychological distress, the severity 
of psychosocial concerns on a scale of 0 (not concerned) to 5 (very concerned) related to fertility 
treatment, and their opportunity and desire to discuss concerns with healthcare providers (HCPs). 
RESULTS: For women, higher stress, educational attainment and being childless were associated 
with higher concern (F(6, 287) = 14.73, p < .001). For men, higher stress, being religious and longer 
treatment duration were associated with higher concern (F(8, 222) = 9.87, p < .001). No significant 
difference existed between men's and women's average concern scores (t(558) = -1.62, p = .11) or 
opportunity to discuss concerns (t(149) = 0.28, p = .78). CONCLUSION: Our results indicate an unmet 
need and desire for support among subgroups of patients who were concerned about psychosocial 
issues related to infertility, but did not have the opportunity to discuss these issues with HCPs. 
PRACTICE IMPLICATIONS: There is a need to tailor resources to address the concerns of male and 
female fertility patients from diverse sociodemographic backgrounds and with different fertility 
histories. 
 

17) The impact of a nationwide hands-on workshop on the diagnostic rates and management 
of obstetrical anal sphincter injuries in Israel.  
Ginath, S., M. Alcalay, M. Ben Ami, Y. Bssam Abbas, G. Cohen, A. Condrea, H. Feit, H. Gershi, R. 
Gold, E. Goldschmidt, D. Gordon, A. Groutz, Y. Lavy, G. Levy, L. Lowenstein, N. Marcus, A. Padoa, 
A. Samuelof, A. Tevet and A. Y. Weintraub, Colorectal Dis 2020 22(11): 1677-1685. 
AIM: The aim was to evaluate the influence of a half day, hands-on, workshop on the detection and 
repair of obstetric anal sphincter injuries (OASIs). METHOD: Starting in February 2011, hands-on 
workshops for the diagnosis and repair of OASIs were delivered by trained urogynaecologists in 
departments of tertiary medical centres in Israel. The structure of the hands-on workshop resembles 
the workshop organized at the International Urogynecological Association annual conferences. 
Participants included medical staff, midwives and surgical residents from each medical centre. We 
collected data regarding the rate of OASIs, 1 year before and 1 year following the workshop, in 11 
medical centres. The study population was composed of parturients with the following inclusion 
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criteria: singleton pregnancy, vertex presentation and vaginal delivery. Pre-viable preterm gestations 
(< 24 weeks), birth weight < 500 g, stillborn, and those with major congenital anomalies, multifoetal 
pregnancies, breech presentations and caesarean deliveries were excluded from the analysis. 
RESULTS: In the reviewed centres, 70 663 (49.3%) women delivered prior to the workshop (pre-
workshop group) and 72 616 (50.7%) women delivered following the workshop (post-workshop 
group). Third- or fourth-degree perineal tears occurred in 248 women (0.35%) before the workshop, 
and in 328 (0.45%) following the workshop, a significant increase of 28.7% (P = 0.002). The increase 
in diagnosis was significant also in women with third-degree tears alone, 226 women (0.32%) before 
the workshop and 298 (0.41%) following the workshop, an increase of 28.3% (P = 0.005). 
CONCLUSION: The detection rate of OASIs has significantly increased following the hands-on 
workshop. The implementation of such programmes is crucial for increasing awareness and 
detection rates of OASI following vaginal deliveries. 
 

18) Knowledge, attitudes, and behaviors of women during pregnancy after bariatric surgery.  
Goldenshluger, A., R. Elazary, T. Ben Porat, H. G. Farhat, G. Levin and A. Rottenstreich, Surg Obes 
Relat Dis 2020 16(7): 925-930. 
BACKGROUND: Women of childbearing age constitute a substantial proportion of the patients who 
undergo weight loss procedures. However, little is known regarding attitudes and behaviors of 
women during pregnancy after bariatric surgery (BS). OBJECTIVES: We explored women's 
experience and behavior during pregnancy after BS. SETTING: University hospital. METHODS: A 
cross-sectional survey study was performed among women who underwent sleeve gastrectomy and 
delivered at our center. RESULTS: Overall, 111 women completed the questionnaire (response rate 
88.1%). The median surgery-to-conception interval was 34 (25-50) months. For 28 (25.2%) women, 
future pregnancy was a motivation for undergoing the weight loss procedure. Only 10 (9.0%) 
received contraceptive advice perioperatively. Oral contraception was the most commonly used 
method after surgery (n = 47, 42.3%). Pregnancy was reported as unintended by 37 (33.3%) women. 
Only 14 (12.6%) women stated receiving an explanation regarding the implications of BS on 
pregnancy outcomes. Rates of follow-up with maternal-fetal medicine specialists, bariatric surgeons, 
and dieticians during pregnancy were 36.0%, 9.0%, and 23.4%, respectively. Forty-four women 
(39.6%) felt follow-up throughout gestation was inadequate. Satisfaction from BS improved after 
pregnancy in 23 (20.7%) women, and 75 (67.6%) stated that they would recommend BS to a friend 
with obesity who plans to conceive in the future. CONCLUSIONS: Women reported insufficient 
knowledge regarding the expected outcomes of pregnancy after surgery, with low rates of medical 
and nutritional follow-up. Only a minority of respondents received contraceptive advice after 
surgery, and unintended pregnancies were common. These observations represent areas of 
improvement for following women of childbearing age who undergo weight loss procedures. 
 

19) Trophoblast lineage specific expression of the alternative splicing factor rbfox2 suggests 
a role in placental development.  
Goldman-Wohl, D., C. Greenfield, I. Eisenberg-Loebl, P. Denichenko, A. Jbara, R. Karni, I. Ariel and 
S. Yagel, Placenta 2020 100: 142-149. 
INTRODUCTION: RBFOX2, an RNA-binding protein, controls tissue-specific alternative splicing of 
exons in diverse processes of development. The progenitor cytotrophoblast of the human placenta 
differentiates into either the syncytiotrophoblast, formed via cell fusion, or the invasive extravillous 
trophoblast lineage. The placenta affords a singular system where a role for RBFOX2 in both cell 
invasion and cell fusion may be studied. We investigated a role for RBFOX2 in trophoblast cell 
differentiation, as a foundation for investigations of RBFOX2 in embryo implantation and placental 
development. METHODS: Immunohistochemistry of RBFOX2 was performed on placental tissue 
sections from three trimesters of pregnancy and from pathological pregnancies. Primary trophoblast 
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cell culture and immunofluorescence were employed to determine RBFOX2 expression upon cell 
fusion. Knockdown of RBFOX2 expression was performed with βhCG and syncytin-1 as molecular 
indicators of fusion. RESULTS: In both normal and pathological placentas, RBFOX2 expression was 
confined to the cytotrophoblast and the extravillous trophoblast, but absent from the 
syncytiotrophoblast. Additionally, we showed that primary trophoblasts that spontaneously fused 
in cell culture downregulated RBFOX2 expression. In functional experiments, knockdown 
expression of RBFOX2 significantly upregulated βhCG, while the upregulation of syncytin-1 did not 
reach statistical significance. DISCUSSION: RBFOX2, by conferring mRNA diversity, may act as a 
regulator switch in trophoblast differentiation to either the fusion or invasive pathways. By studying 
alternative splicing we further our understanding of placental development, yielding possible 
insights into preeclampsia, where expression of antiangiogenic isoforms produced through 
alternative splicing play a critical role in disease development and severity. 
 

20) Personalized assessment of cervical length improves prediction of spontaneous preterm 
birth: A standard and a percentile calculator.  
Gudicha, D. W., R. Romero, D. Kabiri, E. Hernandez-Andrade, P. Pacora, O. Erez, J. P. Kusanovic, E. 
Jung, C. Paredes, S. M. Berry, L. Yeo, S. S. Hassan, C. D. Hsu and A. L. Tarca, Am J Obstet Gynecol 
2020. 
BACKGROUND: A sonographic short cervix (length <25 mm during midgestation) is the most 
powerful predictor of preterm birth. Current clinical practice assumes that the same cervical length 
cutoff value should apply to all women when screening for spontaneous preterm birth, yet this 
approach may be suboptimal. OBJECTIVE: This study aimed to (1) create a customized cervical 
length standard that considers relevant maternal characteristics and gestational age at sonographic 
examination and (2) assess whether the customization of cervical length evaluation improves the 
prediction of spontaneous preterm birth. STUDY DESIGN: This retrospective analysis comprises a 
cohort of 7826 pregnant women enrolled in a longitudinal protocol between January 2006 and April 
2017 at the Detroit Medical Center. Study participants met the following inclusion criteria: singleton 
pregnancy, ≥1 transvaginal sonographic measurements of the cervix, delivery after 20 weeks of 
gestation, and available relevant demographics and obstetrical history information. Data from 
women without a history of preterm birth or cervical surgery who delivered at term without 
progesterone treatment (N=5188) were used to create a customized standard of cervical length. The 
prediction of the primary outcome, spontaneous preterm birth at <37 weeks of gestation, was 
assessed in a subset of pregnancies (N=7336) that excluded cases with induced labor before 37 weeks 
of gestation. Area under the receiver operating characteristic curve and sensitivity at a fixed false-
positive rate were calculated for screening at 20 to 23 6/7, 24 to 27 6/7, 28 to 31 6/7, and 32 to 35 6/7 
weeks of gestation in asymptomatic patients. Survival analysis was used to determine which method 
is better at predicting imminent delivery among symptomatic women. RESULTS: The median 
cervical length remained fundamentally unchanged until 20 weeks of gestation and subsequently 
decreased nonlinearly with advancing gestational age among women who delivered at term. The 
effects of parity and maternal weight and height on the cervical length were dependent on the 
gestational age at ultrasound examination (interaction, P<.05 for all). Parous women had a longer 
cervix than nulliparous women, and the difference increased with advancing gestation after 
adjusting for maternal weight and height. Similarly, maternal weight was nonlinearly associated 
with a longer cervix, and the effect was greater later in gestation. The sensitivity at a 10% false-
positive rate for prediction of spontaneous preterm birth at <37 weeks of gestation by a short cervix 
ranged from 29% to 40% throughout pregnancy, yet it increased to 50%, 50%, 53%, and 54% at 20 to 
23 6/7, 24 to 27 6/7, 28 to 31 6/7, and 32 to 35 6/7 weeks of gestation, respectively, for a low, 
customized percentile (McNemar test, P<.001 for all). When a cervical length <25 mm was compared 
to the customized screening at 20 to 23 6/7 weeks of gestation by using a customized percentile cutoff 
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value that ensured the same negative likelihood ratio for both screening methods, the customized 
approach had a significantly higher (about double) positive likelihood ratio in predicting 
spontaneous preterm birth at <33, <34, <35, <36, and <37 weeks of gestation. Among symptomatic 
women, the difference in survival between women with a customized cervical length percentile of 
≥10th and those with a customized cervical length percentile of <10th was greater than the difference 
in survival between women with a cervical length ≥25 mm and those with a cervical length <25 mm. 
CONCLUSION: Compared to the use of a cervical length <25 mm, a customized cervical length 
assessment (1) identifies more women at risk of spontaneous preterm birth and (2) improves the 
distinction between patients at risk for impending preterm birth in those who have an episode of 
preterm labor. 
 

21) Real-time data analysis using a machine learning model significantly improves 
prediction of successful vaginal deliveries.  
Guedalia, J., M. Lipschuetz, M. Novoselsky-Persky, S. M. Cohen, A. Rottenstreich, G. Levin, S. Yagel, 
R. Unger and Y. Sompolinsky, Am J Obstet Gynecol 2020 223(3): 437.e431-437.e415. 
BACKGROUND: The process of childbirth is one of the most crucial events in the future health and 
development of the offspring. The vulnerability of parturients and fetuses during the delivery 
process led to the development of intrapartum monitoring methods and to the emergence of 
alternative methods of delivery. However, current monitoring methods fail to accurately 
discriminate between cases in which intervention is unnecessary, partly contributing to the high rates 
of cesarean deliveries worldwide. Machine learning methods are applied in various medical fields 
to create personalized prediction models. These methods are used to analyze abundant, complex 
data with intricate associations to aid in decision making. Initial attempts to predict vaginal delivery 
vs cesarean deliveries using machine learning tools did not utilize the vast amount of data recorded 
during labor. The data recorded during labor represent the dynamic process of labor and therefore 
may be invaluable for dynamic prediction of vaginal delivery. OBJECTIVE: We aimed to create a 
personalized machine learning-based prediction model to predict successful vaginal deliveries using 
real-time data acquired during the first stage of labor. STUDY DESIGN: Electronic medical records 
of labor occurring during a 12-year period in a tertiary referral center were explored and labeled. 
Four different models were created using input from multiple maternal and fetal parameters. Initial 
risk assessments for vaginal delivery were calculated using data available at the time of admission 
to the delivery unit, followed by models incorporating cervical examination data and fetal heart rate 
data, and finally, a model that integrates additional data available during the first stage of labor was 
created. RESULTS: A total of 94,480 cases in which a trial of labor was attempted were identified. 
Based on approximately 180 million data points from the first stage of labor, machine learning 
models were developed to predict successful vaginal deliveries. A model using data available at the 
time of admission to the delivery unit yielded an area under the curve of 0.817 (95% confidence 
interval, 0.811-0.823). Models that used real-time data increased prediction accuracy. A model that 
includes real-time cervical examination data had an initial area under the curve of 0.819 (95% 
confidence interval, 0.813-0.825) at first examination, which increased to an area under the curve of 
0.917 (95% confidence interval, 0.913-0.921) by the end of the first stage. Adding the real-time fetal 
heart monitor data provided an area under the curve of 0.824 (95% confidence interval, 0.818-0.830) 
at first examination, which increased to an area under the curve of 0.928 (95% confidence interval, 
0.924-0.932) by the end of the first stage. Finally, adding additional real-time data increased the area 
under the curve initially to 0.833 (95% confidence interval, 0.827-0.838) at the first cervical 
examination and up to 0.932 (95% confidence interval, 0.928-0.935) by the end of the first stage. 
CONCLUSION: Real-time data acquired throughout the process of labor significantly increased the 
prediction accuracy for vaginal delivery using machine learning models. These models enable 
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translation and quantification of the data gathered in the delivery unit into a clinical tool that yields 
a reliable personalized risk score and helps avoid unnecessary interventions. 
 

22) Gut microbiota shape 'inflamm-ageing' cytokines and account for age-dependent decline 
in DNA damage repair.  
Guedj, A., Y. Volman, A. Geiger-Maor, J. Bolik, N. Schumacher, S. Künzel, J. F. Baines, Y. Nevo, S. 
Elgavish, E. Galun, H. Amsalem, D. Schmidt-Arras and J. Rachmilewitz, Gut 2020 69(6): 1064-1075. 
OBJECTIVE: Failing to properly repair damaged DNA drives the ageing process. Furthermore, age-
related inflammation contributes to the manifestation of ageing. Recently, we demonstrated that the 
efficiency of repair of diethylnitrosamine (DEN)-induced double-strand breaks (DSBs) rapidly 
declines with age. We therefore hypothesised that with age, the decline in DNA damage repair stems 
from age-related inflammation. DESIGN: We used DEN-induced DNA damage in mouse livers and 
compared the efficiency of their resolution in different ages and following various permutations 
aimed at manipulating the liver age-related inflammation. RESULTS: We found that age-related 
deregulation of innate immunity was linked to altered gut microbiota. Consequently, antibiotic 
treatment, MyD88 ablation or germ-free mice had reduced cytokine expression and improved DSBs 
rejoining in 6-month-old mice. In contrast, feeding young mice with a high-fat diet enhanced 
inflammation and facilitated the decline in DSBs repair. This latter effect was reversed by antibiotic 
treatment. Kupffer cell replenishment or their inactivation with gadolinium chloride reduced 
proinflammatory cytokine expression and reversed the decline in DSBs repair. The addition of 
proinflammatory cytokines ablated DSBs rejoining mediated by macrophage-derived heparin-
binding epidermal growth factor-like growth factor. CONCLUSIONS: Taken together, our results 
reveal a previously unrecognised link between commensal bacteria-induced inflammation that 
results in age-dependent decline in DNA damage repair. Importantly, the present study support the 
notion of a cell non-autonomous mechanism for age-related decline in DNA damage repair that is 
based on the presence of 'inflamm-ageing' cytokines in the tissue microenvironment, rather than an 
intrinsic cellular deficiency in the DNA repair machinery. 
 

23) New diagnosis of endometriosis is less common in women over age forty presenting with 
pelvic pain.  
Gunawardena, S., U. P. Dior, C. Cheng and M. Healey, J Minim Invasive Gynecol 2020. 
STUDY OBJECTIVE: To investigate the incidence of new diagnosis of endometriosis in women at or 
above the age of 40 who present with previously undiagnosed pelvic pain and no previous surgical 
or sonographic evidence of endometriosis to a tertiary care clinic specializing in pelvic pain and 
endometriosis. DESIGN: Retrospective cohort study (on the basis of the Strengthening the Reporting 
of Observational Studies in Epidemiology guidelines) of the incidence of laparoscopically proven 
endometriosis in women presenting with previously undiagnosed pelvic pain on the basis of age 
category (age <40 years or ≥40 years). Adjusted odds ratios and 95% confidence intervals were 
calculated using a multivariable logistic regression model. SETTING: Pelvic pain focused gynecology 
clinic at a tertiary care hospital. PATIENTS: Premenopausal women between 18 to 51 years who 
presented with pelvic pain and were booked for laparoscopy for the diagnosis and the possible 
treatment of endometriosis between the years 2012 to 2016. Patients who had had previous 
laparoscopy and those who had sonographic evidence of endometriosis were excluded from the 
study. INTERVENTIONS: Laparoscopic visual evaluation and treatment was carried out in all 
patients by specialized gynecologists focusing on endometriosis surgery. MEASUREMENTS AND 
MAIN RESULTS: Presence or absence of visualized endometriosis at laparoscopy. We evaluated 174 
women who met the inclusion criteria. Endometriosis was diagnosed in 35% (19/55) of patients aged 
40 years and above and in 67% (80/119) of patients below the age of 40 years. Odds ratio adjusted 
for body mass index and parity was 2.38 (1.09-5.00; p = .03). When assessed as a continuous 

13



 

curvilinear variable without division to age categories, age was significant even in the more 
comprehensive model including more potential confounders. Secondary outcome analysis 
demonstrated that deep infiltrating endometriosis was diagnosed in 5% (3/55) of the women at or 
above 40 years and in 8% (10/119) of women below 40 years (p = .76). In addition, a curvilinear 
relationship was found with age, and there was also a lower incidence of endometriosis of 50% 
(19/38) in the youngest cohort of women aged 18 to 25 years. CONCLUSION: The likelihood of a 
new diagnosis of endometriosis in women with pelvic pain, no previous laparoscopy and a normal 
sonogram in our referral center was lower in women aged 40 and above. Careful counseling and 
consideration of the risks and yield of surgery is recommended before performing a laparoscopy for 
investigation of pelvic pain in this age group. 
 

24) Laparoscopic uterosacral ligament hysteropexy vs total vaginal hysterectomy with 
uterosacral ligament suspension for anterior and apical prolapse: Surgical outcome and 
patient satisfaction.  
Haj-Yahya, R., H. H. Chill, G. Levin, A. Reuveni-Salzman and D. Shveiky, J Minim Invasive Gynecol 
2020 27(1): 88-93. 
STUDY OBJECTIVE: To compare anatomic and clinical cure rates as well as patient satisfaction 
between uterine-preserving laparoscopic uterosacral ligament suspension and total vaginal 
hysterectomy with uterosacral ligament suspension in women with apical and anterior prolapse. 
DESIGN: Single-center clinical comparative retrospective cohort study. SETTING: A female pelvic 
medicine and reconstructive surgery service at a tertiary teaching hospital. PATIENTS: Women with 
pelvic organ prolapse who underwent surgical treatment for their condition between July 2010 and 
December 2015. INTERVENTIONS: All women underwent laparoscopic uterosacral ligament 
suspension or total vaginal hysterectomy with uterosacral ligament suspension for apical and 
anterior prolapse. Concomitant procedures included anterior and posterior repair, as well as a 
midurethral sling when indicated. MEASUREMENTS AND MAIN RESULTS: Preoperative and 
postoperative Pelvic Organ Prolapse Quantification (POP-Q) measurements were obtained. The 
primary outcome was clinical cure rate. Secondary outcomes included anatomic cure rate and 
outcomes of site-specific POP-Q points Ba, C, and Bp for the whole cohort. Patient satisfaction was 
measured using the Patient Global Impression of Improvement questionnaire. During the study 
period, 106 women underwent transvaginal hysterectomy with uterosacral ligament suspension, and 
53 women had laparoscopic uterosacral ligament suspension. At a mean follow-up of 14.7 ± 13.23 
months for the vaginal group and 17.5 ± 15.84 months for the laparoscopic group (p = .29), there were 
significant improvements of POP-Q points Ba, C, and Bp (p < .0001 for all comparisons in both 
groups). The clinical cure rate was 96% in the vaginal group and 98% in the laparoscopic group 
(p = .50). The anatomic cure rate was 85.4% in the vaginal group and 93.75% in the laparoscopic 
group (p = .11) Patient satisfaction was high in both groups. CONCLUSION: In appropriately 
selected patients, laparoscopic uterosacral ligament suspension is a valid uterus-preserving option 
for women with anterior and apical prolapse, associated with high anatomic and clinical cure rates 
and patient satisfaction. 
 

25) The association between low birth weight and outcomes of vacuum assisted vaginal 
delivery.  
Haj Yahya, R., G. Karavani, A. Abu-Rabia, H. H. Chill, J. I. Rosenbloom, D. Kabiri, S. Eventov-
Friedaman and Y. Ezra, Eur J Obstet Gynecol Reprod Biol 2021 256: 252-255. 
OBJECTIVE: It is often hypothesized that poor neonatal outcomes are more frequently observed in 
low birth weight (LBW) neonates following vacuum assisted vaginal delivery (VAVD). We sought 
to assess the association between low birth weight (< 2500 g) and neonatal outcomes, following 
vacuum extraction. STUDY DESIGN: This was a retrospective cohort study, including 1085 deliveries 
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in a tertiary medical center between 2003 and 2015. Maternal and neonatal outcomes, including birth 
trauma related complications, were compared between women with singleton pregnancies beyond 
34 weeks' gestation and fetal weight < 2500 g who were delivered by vacuum extraction (n=345) and 
a control group (n=740) with fetal weight ≥ 2500 g, matched in maternal age, parity and gestational 
week. RESULTS: During the study period, 370 women met the inclusion criteria for the study group, 
with 25 cases eventually excluded due to missing neonatal birth trauma related data. 740 patients 
were included in the matched control group. Induction of labor and non-reassuring fetal heart rate 
as an indication for VAVD were more prevalent in the LBW group. The composite birth trauma 
related adverse outcome was higher in the control group (9.1 % vs. 4.4 %, p = 0.008), mainly due to 
increased rate of cephalohematoma in this group (6.8 % vs. 2.9 %, p = 0.01). All other adverse neonatal 
outcomes rates did not differ between the groups. Women in the control group were more prone to 
post-partum hemorrhage (p < 0.001), had more episiotomies (p = 0.004) and a higher failed VAVD 
rate (11.4 % vs. 2.6 %, p < 0.001), leading to emergency cesarean delivery. A sub-group analysis of 
failed VAVD did not reveal a difference in neonatal complications between the LBW and the control 
group. CONCLUSION: Neonatal birth trauma and adverse outcomes following vacuum extraction 
are no more common in neonates weighing less than 2500 g than those with higher birth weights, 
even in failed vacuum cases. 
 

26) The association between delivery during the COVID-19 pandemic and immediate 
postpartum maternal cognitive function.  
Hamami, H., E. Sheiner, T. Wainstock, E. Mazor, T. Lanxner Battat, A. Walfisch, T. Kosef and G. 
Pariente, J Clin Med 2020 9(11). 
Survivors of the 2003 SARS epidemic were found to have higher rates of adverse mental conditions. 
This study aimed to assess cognitive function in women delivering during the COVID-19 pandemic, 
as compared to women who delivered before the COVID-19 pandemic. A cohort study was 
performed during the immediate postpartum period of women delivering singletons at term. 
Cognitive function was assessed using an objective neurocognitive test (Symbol Digit Modalities Test 
SDMT90, SDMT4) and a subjective self-estimation questionnaire (Attention Function Index AFI). The 
exposed group was recruited during the COVID-19 outbreak in Israel (May 2020), whereas the 
comparison group consisted of women delivering at the same medical center before the COVID-19 
pandemic (2016-2017). Multivariable regression models were constructed to control potential 
confounders. There were 79 parturients recruited during the COVID-19 pandemic and compared 
with 123 women who delivered before the COVID-19 pandemic. Women delivering during the 
COVID-19 pandemic scored lower in the subjective AFI test compared to the unexposed group (70.0 
± 15.4 vs. 75.1 ± 14.7, p = 0.018). However, no significant difference was found in the objective SDMT 
tests scores. These results remained similar in the multivariable regression models when controlling 
for maternal age, ethnicity and time from admission to assessment, for AFI, SDMT90 and SDMT4 
scores (p = 0.014; p = 0.734; p = 0.786; respectively). While no significant difference was found in 
objective tests, our findings propose that the exposure to the COVID-19 pandemic is independently 
associated with a significant decrease in subjective maternal cognitive function during the immediate 
postpartum period. 
 

27) Do developmental and temperamental characteristics mediate the association between 
preterm birth and the quality of mother-child interaction?  
Harel-Gadassi, A., E. Friedlander, M. Yaari, B. Bar-Oz, S. Eventov-Friedman, D. Mankuta and N. 
Yirmiya, Infant Behav Dev 2020 58: 101421. 
BACKGROUND: The current study aims to evaluate the association between preterm birth and the 
quality of mother-child interaction of very preterm-, moderate preterm-, and full-term-born children 
at 18 and 36 months and to determine whether developmental and behavioral characteristics mediate 
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the association between preterm birth and the quality of mother-child interaction. METHOD: 
Participants included 110 preterm-born children and 39 full-term-born children assessed at ages 18 
and 36 months. Mother-child free play interactions, the Mullen Scales of Early Learning, the Infant 
Behavior Questionnaire, and the Early Childhood Behavior Questionnaire were administered. 
RESULTS: Significant associations between preterm birth and the quality of mother-child interaction 
were found at 18 and 36 months. The mother-child interaction quality was less optimal for the 
preterm-born children compared with the full-term-born children, mainly so for the very preterm-
born children. Unlike behavioral characteristics, cognitive development was found to mediate the 
association between the gestational age-based group and the quality of mother-child interaction. 
CONCLUSIONS: Intervention programs for preterm-born children and their families, should 
consider maternal and children's behaviors during mother-child interactions, in addition to 
cognitive, language, motor and emotional regulation abilities, and particularly so with very preterm-
born children, who exhibit slower cognitive development. 
 

28) Does fresh single embryo transfer outcome predict the result of a subsequent vitrified-
warmed blastocyst of the same cohort?  
Hershko Klement, A., T. Tulandi, J. Hasson, S. Tannus, O. Weitzner, S. Weon-Young, A. Wiser and 
T. Shavit, Hum Fertil (Camb) 2020: 1-6. 
Reflecting the current trends, the utilization of frozen-thawed transfer cycles has been steadily 
increasing worldwide; outcome predictors of these cycles are therefore a major research goal. Our 
aim was to investigate whether the outcome of a fresh single blastocyst transfer (SBT) can serve as a 
prognostic factor for the subsequent vitrified-warmed SBT originating from the same cohort. A 
retrospective cohort study was performed at a single unit. Non-donor fresh cycles were analyzed as 
predictors of the following vitrified-warmed cycle. Only SBTs were included. Cycles designated to a 
freeze-all policy and cycles involving pre-implantation genetic analysis were excluded. A total of 
1127 vitrified-warmed single blastocyst cycles were included. The indications for artificial 
reproductive technologies were comparable across the study groups. Vitrified-warmed cycles 
following a live birth outcome in the fresh cycle were more likely to result in a clinical pregnancy 
than those following a fresh cycle, which failed to reach a live birth. The same trend was observed 
for live birth rate following vitrified-warmed transfer in the fresh cycle. After correcting for possible 
confounders, age and embryo quality were significantly correlated with the chance for a live birth, 
but the previous fresh cycle did not affect the results. We therefore conclude that after adjustment 
for age, embryo quality and number of previous oocyte retrieval cycles, the fresh cycle outcome was 
not a significant influential factor for the following vitrified-warmed cycle. 
 

29) Grandmultiparity, maternal age, and the risk for uterine rupture-a multicenter cohort 
study.  
Hochler, H., T. Wainstock, M. Lipschuetz, E. Sheiner, Y. Ezra, S. Yagel and A. Walfisch, Acta Obstet 
Gynecol Scand 2020 99(2): 267-273. 
INTRODUCTION: Uterine rupture is a critical complication causing fetal and maternal morbidity 
and mortality. Data are conflicting regarding whether grandmultiparity (parity ≥ 6) is a risk factor. 
This multicenter cohort study aimed to determine whether grandmultiparity (parity ≥ 6) poses a risk 
for uterine rupture in women with no previous cesarean delivery. MATERIAL AND METHODS: A 
multicenter retrospective study of deliveries that occurred between the years 2003 and 2015 in three 
tertiary medical centers. Deliveries of grandmultiparous women were compared with those of 
multiparous women (parity 2-5). Women with previous cesarean deliveries were excluded. 
Multivariable regression modeling was applied to control for possible confounders. RESULTS: A 
total of 388 784 deliveries of multiparous women with unscarred uteri were recorded during the 
study period, including 53 965 deliveries of grandmultiparous women and 334 819 deliveries of 
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multiparous women. Grandmultiparous women were significantly older (33.9 ± 5 vs 27.3 ± 5 years; 
P < 0.0001). Fourteen cases of uterine rupture were recorded in the grandmultiparae group (1 per 
3855 labors) vs 41 in the multiparae group (1 per 8166 labors) (odds ratio [OR] 2.07, 95% confidence 
interval [95% CI] 1.13-3.81; P = 0.030). However, in a multivariable model controlling for maternal 
age, the association between grandmultiparity and uterine rupture lost its significance (adjusted OR 
1.26, 95% CI 0.66-2.41; P = 0.491), and maternal age emerged as an independent predictor of uterine 
rupture (adjusted OR 1.08, 95% CI 1.04-1.13; P < 0.0001). Additionally, the risk for uterine rupture 
was elevated in a linear fashion, concomitant with age. CONCLUSIONS: Maternal age is a risk factor 
for uterine rupture. Grandmultiparity does not increase the risk beyond that associated with 
maternal age. 
 

30) Induction of labor in women with a scarred uterus: Does grand multiparity affect the risk 
of uterine rupture?  
Hochler, H., T. Wainstock, M. Lipschuetz, E. Sheiner, Y. Ezra, S. Yagel and A. Walfisch, Am J Obstet 
Gynecol MFM 2020 2(1): 100081. 
BACKGROUND: Previous cesarean delivery is the most important risk factor for subsequent uterine 
rupture. Data are inconsistent regarding grand multiparity (≥6th delivery) and a risk for uterine 
rupture. Specifically, no data exist regarding the risk that is associated with labor induction or 
augmentation in grand multiparous women after cesarean delivery. OBJECTIVE: This study aimed 
to examine whether grand multiparity elevates the risk for uterine rupture in trials of labor after 1 
previous cesarean that involved induction or augmentation of labor. STUDY DESIGN: A 
retrospective multicenter study was conducted that included all trials of labor after cesarean delivery 
at 24-42 gestational weeks with vertex presentation between the years 2003-2015. The study groups 
were defined in the following manner: (1) grand multiparous parturients (current delivery ≥6) who 
underwent labor induction or augmentation; (2) multiparous parturients (delivery 2-5) who 
underwent induction or augmentation; (3) grand multiparous parturients with no induction or 
augmentation of labor. The primary outcome was uterine rupture rate, which was defined as 
complete separation of all uterine layers. Secondary outcomes were obstetric and neonatal 
complications. RESULTS: A total of 12,679 labors were included in the study. The study group 
included 1304 labors of grand multiparous parturients after 1 previous cesarean delivery, of which 
800 parturients underwent induction of labor and 504 parturients received labor augmentation. The 
multiparous group included 3681 parturients with either labor induction or augmentation. The third 
group included 7694 grand multiparous parturients without induction or augmentation. Incidence 
of uterine rupture was similar among the 3 study groups (0.3%, 0.3%, and 0.2%, respectively; P=.847). 
In the multivariable model that was adjusted for maternal age, ethnicity, diabetes mellitus, 
birthweight, and prolonged second stage of labor, no association was found between grand 
multiparity and uterine rupture in women with a scarred uterus who underwent labor induction or 
augmentation. CONCLUSION: Labor induction/augmentation during trial of labor after cesarean 
delivery in grand multiparous parturients appears to be a reasonable option that has a similar uterine 
rupture risk as in multiparous parturients. Avoiding a mandatory cesarean delivery enables 
reduction of the risk for future multiple cesarean deliveries. 
 

31) Obesity does not alter endometrial gene expression in women with endometriosis.  
Holdsworth-Carson, S. J., J. Chung, C. Sloggett, S. Mortlock, J. N. Fung, G. W. Montgomery, U. P. 
Dior, M. Healey, P. A. Rogers and J. E. Girling, Reprod Biomed Online 2020 41(1): 113-118. 
RESEARCH QUESTION: Does obesity affect endometrial gene expression in women with 
endometriosis, specifically women with stage I disease? DESIGN: Differential gene expression 
analysis was conducted on endometrium from women with and without endometriosis (n = 169). 
Women were diagnosed after surgical visualization and staged according to the revised American 
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Society for Reproductive Medicine (stage I-IV). Women were grouped by body mass index (BMI) 
(kg/m(2)) as underweight, normal, pre-obese or obese. After accounting for menstrual cycle stage, 
endometrial gene expression was analysed by BMI (continuous and grouped) in women with 
endometriosis, and in non-endometriosis controls. RESULTS: No significant interaction effect was 
found between BMI and endometriosis status on endometrial gene expression. We have previously 
reported that obese women with endometriosis have a reduced incidence of stage I disease; however, 
stratifying our analysis into stage I endometriosis versus combined II, III and IV endometriosis failed 
to reveal any differentially expressed endometrial genes between normal, pre-obese and obese 
patients. CONCLUSIONS: Despite obesity having deleterious effects on endometrial gene 
expression in other gynaecological pathologies, e.g. endometrial cancer and polycystic ovary 
syndrome, our results do not support an association between BMI and altered endometrial gene 
expression in women with or without endometriosis. 
 

32) Maternal chronic hypertension elevates the risk for long-term selected endocrine and 
metabolic morbidity in the offspring, particularly childhood obesity.  
Imterat, M., T. Wainstock, D. Landau, A. Walfisch and E. Sheiner, Child Obes 2020 16(6): 421-427. 
Background: Maternal hypertensive disorders during pregnancy are known to be associated with 
high rates of perinatal complications for both mother and child. We aimed at determining whether 
maternal chronic hypertension impacts long-term pediatric endocrine and metabolic morbidity. 
Methods: A population-based, retrospective cohort study was performed. Exposure was defined as 
the presence of maternal chronic hypertension. Hospitalizations of the offspring up to the age of 18 
years involving endocrine and metabolic morbidity were evaluated. A Kaplan-Meier survival curve 
was employed to compare the cumulative morbidity incidence between both groups (exposed and 
unexposed offspring). Cox proportional hazards models were used to control for confounders. 
Results: During the study period, 232,841 singleton deliveries met the inclusion criteria. Of them, 
1.1% (n = 2655) were exposed to maternal chronic hypertension during pregnancy. Total 
hospitalization rate involving endocrine-metabolic morbidities was doubled in the hypertensive 
group (1% vs. 0.5% in the normotensive group, p < 0.001). Specifically, childhood obesity was 
significantly more common in offspring of mothers with chronic hypertension (0.7% vs. 0.2%, 
respectively, p < 0.001). The survival curve demonstrated significantly higher cumulative incidence 
of total endocrine and metabolic morbidity in the exposed group (log rank p = 0.002). In a Cox 
regression model, maternal chronic hypertension exhibited an independent association with long-
term childhood endocrine or metabolic morbidity (adjusted hazard ratio = 1.5, 95% confidence 
interval 1.01-2.2, p = 0.045). Conclusions: Maternal chronic hypertension appears to be an 
independent and a significant risk factor for long-term pediatric endocrine and metabolic morbidity, 
and specifically for childhood obesity, in the offspring. 
 

33) Optimal delivery timing for dizygotic twins - the short- and long-term perspective.  
Imterat, M., T. Wainstock, E. Sheiner, R. Sergienko, D. Landau and A. Walfisch, J Dev Orig Health Dis 
2021 12(1): 88-93. 
Major obstetrics and gynecology societies offer inconsistent recommendation regarding optimal 
delivery timing in uncomplicated dizygotic twins. We sought to investigate the impact of delivery 
timing within term gestation, in dizygotic twins, on the short- and long-term offspring morbidity. A 
prospectively analyzed cohort of dizygotic twin deliveries was conducted. All women delivered at 
a regional tertiary medical center, at term (≥37 0/7), between the years 1991 and 2014, were included. 
The primary exposure was delivery at 37 0/7-37 + 6/7 weeks, while delivery at ≥38 0/7 weeks' 
gestation was considered the reference. Neonatal short- and long-term outcomes according to 
hospitalizations of offspring up to 18 years of age due to cardiac, respiratory, hematological, 
neurological, and infectious morbidity were compared. Kaplan-Meier survival curves were used to 
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compare cumulative incidences per each major-system hospitalization. Cox regression models were 
used to estimate the adjusted hazard ratios, while adjusting for variables with clinical importance. 
During the study period, 612 dizygotic twin deliveries met the inclusion criteria. Of them, 200 (31.3%) 
occurred at 37-37 6/7 weeks, and 412 (68.7%) occurred at ≥38 0/7 weeks' gestation. In the long-term 
analysis, rates of hospitalizations involving several major morbidity categories exhibited comparable 
rates in both groups. The Cox regression models did not demonstrate an independent association 
between gestational age within term and later major pediatric morbidity in offspring (total long-term 
morbidity: adjusted hazard ratio 1.33, 95% confidence interval 0.77-2.29). Dizygotic twin deliveries 
occurring at different gestational ages within term do not appear to significantly impact on major 
short- and long-term outcomes. 
 

34) Genetic and environmental influences on human height from infancy through adulthood 
at different levels of parental education.  
Jelenkovic, A., R. Sund, Y. Yokoyama, A. Latvala, M. Sugawara, M. Tanaka, S. Matsumoto, D. L. 
Freitas, J. A. Maia, A. Knafo-Noam, D. Mankuta, L. Abramson, F. Ji, F. Ning, Z. Pang, E. Rebato, K. 
J. Saudino, T. L. Cutler, J. L. Hopper, V. Ullemar, C. Almqvist, P. K. E. Magnusson, W. Cozen, A. E. 
Hwang, T. M. Mack, T. L. Nelson, K. E. Whitfield, J. Sung, J. Kim, J. Lee, S. Lee, C. H. Llewellyn, A. 
Fisher, E. Medda, L. Nisticò, V. Toccaceli, L. A. Baker, C. Tuvblad, R. P. Corley, B. M. Huibregtse, C. 
A. Derom, R. F. Vlietinck, R. J. F. Loos, S. A. Burt, K. L. Klump, J. L. Silberg, H. H. Maes, R. F. Krueger, 
M. McGue, S. Pahlen, M. Gatz, D. A. Butler, J. R. Harris, I. Brandt, T. S. Nilsen, K. P. Harden, E. M. 
Tucker-Drob, C. E. Franz, W. S. Kremen, M. J. Lyons, P. Lichtenstein, M. Bartels, C. Beijsterveldt, G. 
Willemsen, S. Y. Öncel, F. Aliev, H. U. Jeong, Y. M. Hur, E. Turkheimer, D. I. Boomsma, T. I. A. 
Sørensen, J. Kaprio and K. Silventoinen, Sci Rep 2020 10(1): 7974. 
Genetic factors explain a major proportion of human height variation, but differences in mean stature 
have also been found between socio-economic categories suggesting a possible effect of environment. 
By utilizing a classical twin design which allows decomposing the variation of height into genetic 
and environmental components, we tested the hypothesis that environmental variation in height is 
greater in offspring of lower educated parents. Twin data from 29 cohorts including 65,978 complete 
twin pairs with information on height at ages 1 to 69 years and on parental education were pooled 
allowing the analyses at different ages and in three geographic-cultural regions (Europe, North 
America and Australia, and East Asia). Parental education mostly showed a positive association with 
offspring height, with significant associations in mid-childhood and from adolescence onwards. In 
variance decomposition modeling, the genetic and environmental variance components of height 
did not show a consistent relation to parental education. A random-effects meta-regression analysis 
of the aggregate-level data showed a trend towards greater shared environmental variation of height 
in low parental education families. In conclusion, in our very large dataset from twin cohorts around 
the globe, these results provide only weak evidence for the study hypothesis. 
 

35) Prediction of adverse perinatal outcome by fetal biometry: Comparison of customized and 
population-based standards.  
Kabiri, D., R. Romero, D. W. Gudicha, E. Hernandez-Andrade, P. Pacora, N. Benshalom-Tirosh, D. 
Tirosh, L. Yeo, O. Erez, S. S. Hassan and A. L. Tarca, Ultrasound Obstet Gynecol 2020 55(2): 177-188. 
OBJECTIVE: To compare the predictive performance of estimated fetal weight (EFW) percentiles, 
according to eight growth standards, to detect fetuses at risk for adverse perinatal outcome. 
METHODS: This was a retrospective cohort study of 3437 African-American women. Population-
based (Hadlock, INTERGROWTH-21(st) , World Health Organization (WHO), Fetal Medicine 
Foundation (FMF)), ethnicity-specific (Eunice Kennedy Shriver National Institute of Child Health 
and Human Development (NICHD)), customized (Gestation-Related Optimal Weight (GROW)) and 
African-American customized (Perinatology Research Branch (PRB)/NICHD) growth standards 
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were used to calculate EFW percentiles from the last available scan prior to delivery. Prediction 
performance indices and relative risk (RR) were calculated for EFW < 10(th) and > 90(th) percentiles, 
according to each standard, for individual and composite adverse perinatal outcomes. Sensitivity at 
a fixed (10%) false-positive rate (FPR) and partial (FPR < 10%) and full areas under the receiver-
operating-characteristics curves (AUC) were compared between the standards. RESULTS: Ten 
percent (341/3437) of neonates were classified as small-for-gestational age (SGA) at birth, and of 
these 16.4% (56/341) had at least one adverse perinatal outcome. SGA neonates had a 1.5-fold 
increased risk of any adverse perinatal outcome (P < 0.05). The screen-positive rate of EFW < 10(th) 
percentile varied from 6.8% (NICHD) to 24.4% (FMF). EFW < 10(th) percentile, according to all 
standards, was associated with an increased risk for each of the adverse perinatal outcomes 
considered (P < 0.05 for all). The highest RRs associated with EFW < 10(th) percentile for each adverse 
outcome were 5.1 (95% CI, 2.1-12.3) for perinatal mortality (WHO); 5.0 (95% CI, 3.2-7.8) for perinatal 
hypoglycemia (NICHD); 3.4 (95% CI, 2.4-4.7) for mechanical ventilation (NICHD); 2.9 (95% CI, 1.8-
4.6) for 5-min Apgar score < 7 (GROW); 2.7 (95% CI, 2.0-3.6) for neonatal intensive care unit (NICU) 
admission (NICHD); and 2.5 (95% CI, 1.9-3.1) for composite adverse perinatal outcome (NICHD). 
Although the RR CIs overlapped among all standards for each individual outcome, the RR of 
composite adverse perinatal outcome in pregnancies with EFW < 10(th) percentile was higher 
according to the NICHD (2.46; 95% CI, 1.9-3.1) than the FMF (1.47; 95% CI, 1.2-1.8) standard. The 
sensitivity for composite adverse perinatal outcome varied substantially between standards, ranging 
from 15% for NICHD to 32% for FMF, due mostly to differences in FPR; this variation subsided when 
the FPR was set to the same value (10%). Analysis of AUC revealed significantly better performance 
for the prediction of perinatal mortality by the PRB/NICHD standard (AUC = 0.70) compared with 
the Hadlock (AUC = 0.66) and FMF (AUC = 0.64) standards. Evaluation of partial AUC (FPR < 10%) 
demonstrated that the INTERGROWTH-21(st) standard performed better than the Hadlock standard 
for the prediction of NICU admission and mechanical ventilation (P < 0.05 for both). Although 
fetuses with EFW > 90(th) percentile were also at risk for any adverse perinatal outcome according 
to the INTERGROWTH-21(st) (RR = 1.4; 95% CI, 1.0-1.9) and Hadlock (RR = 1.7; 95% CI, 1.1-2.6) 
standards, many times fewer cases (2-5-fold lower sensitivity) were detected by using EFW > 90(th) 
percentile, rather than EFW < 10(th) percentile, in screening by these standards. CONCLUSIONS: 
Fetuses with EFW < 10(th) percentile or EFW > 90(th) percentile were at increased risk of adverse 
perinatal outcomes according to all or some of the eight growth standards, respectively. The RR of a 
composite adverse perinatal outcome in pregnancies with EFW < 10(th) percentile was higher for the 
most-stringent (NICHD) compared with the least-stringent (FMF) standard. The results of the 
complementary analysis of AUC suggest slightly improved detection of adverse perinatal outcome 
by more recent population-based (INTERGROWTH-21(st) ) and customized (PRB/NICHD) 
standards compared with the Hadlock and FMF standards. Published 2019. This article is a U.S. 
Government work and is in the public domain in the USA. 
 

36) Risk factors for uterine incision extension during cesarean delivery.  
Karavani, G., H. H. Chill, A. Reuveni-Salzman, J. Guedalia, O. Ben Menahem-Zidon, N. Cohen, U. 
Elchalal and D. Shveiky, J Matern Fetal Neonatal Med 2020: 1-6. 
Background: Unintentional extension of uterine incision is a known complication during cesarean 
delivery estimated to occur in 4-8% of cesarean deliveries. The aim of this study was to examine risk 
factors associated with unintentional uterine incision extension and to assess which of them are 
independent risk factors for this condition.Study design: We conducted a retrospective cohort study 
at a large public university tertiary referral center between 2003 and 2017. Included were women 
who underwent cesarean delivery during this time period. Demographic, medical, obstetrical and 
surgical data were collected. The primary outcome was the presence of uterine incision extension 
during cesarean delivery. Secondary outcomes included detection of risk factors associated with 
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uterine incision extension. A multivariate analysis was additionally performed to identify general 
and labor related risk factors for unintentional extension of uterine incision among patients that 
underwent cesarean delivery during second stage of laborResults: During the study period, 25,879 
cesarean deliveries performed in our medical center were assessed. Out of them, 731 (2.8%) cases of 
unintended uterine incision extension were identified. Women in this group had high rates of full 
cervical dilatation and increased maternal hemorrhage. Assessment of incision extension direction 
revealed that two-thirds of extensions were lateral, mostly unilateral. Median size of the extension 
was 2.7 ± 1.2 cm.Independent parameters associated with unintended uterine incision extension 
included nulliparity, vertex presentation, epidural anesthesia and cesarean section indication. 
Further analysis including cesarean deliveries performed during the second stage of labor revealed 
397 (15.3%) cesarean deliveries in which incision extension was noted and 2205 (84.7%) cesarean 
deliveries without incision extension. Following multivariate analysis performed in women who 
underwent cesarean delivery during second stage of labor, two independent parameters associated 
with unintended uterine incision extension remained significant - past cesarean delivery and failed 
vacuum attempt.Conclusions: Vacuum extraction attempt and previous cesarean delivery are 
independent risk factors for uterine incision extension in women undergoing cesarean delivery 
during the second stage of labor. We also showed the majority of these extensions to be lateral. 
 

37) Parameters associated with sperm quality prior to chemotherapy in lymphoma patients.  
Karavani, G., N. Feigin, T. Tachover, T. Bdolah-Abram, D. Lavie, D. Ben-Yehuda and A. Ben-Meir, 
Andrologia 2020: e13794. 
Sperm quality in lymphoma patients may be reduced even prior to initiation of chemotherapy. The 
objective of this study was to examine the relationship between lymphoma prognostic factors and 
sperm quality prior to chemotherapy. A retrospective cohort study was conducted in a Hadassah 
Medical Center sperm bank and the Hematology department. The cohort included 101 Hodgkin's 
and 90 non-Hodgkin's lymphoma patients that underwent sperm cryopreservation before 
chemotherapy between 1998 and 2015. Known lymphoma prognostic factors were compared 
between patients with normal and impaired sperm parameters. The Prognostic Score Ratio (PSR), an 
index representing the number of negative lymphoma prognostic measures that found in a 
lymphoma patient, was additionally calculated and compared between the groups. Among the 
prognostic factors of lymphoma, the following factors were found to be associated with impaired 
sperm parameters-low albumin (p < 0.001) and haemoglobin (p < 0.001) levels, B symptoms 
(p = 0.021) and PSR (p < 0.001). Logistic regression showed significant association of albumin and 
haemoglobin with reduced sperm quality (OR = 2.7 and OR = 13.5, p < 0.05; respectively). To 
conclude, low albumin and haemoglobin levels are related to reduced sperm quality. The linkage 
between these prognostic factors and sperm quality may be related to a general inflammatory status. 
 

38) Recurrent tubal ectopic pregnancy management and the risk of a third ectopic pregnancy.  
Karavani, G., E. Gutman-Ido, S. Herzberg, H. H. Chill, A. Cohen and U. P. Dior, J Minim Invasive 
Gynecol 2020. 
STUDY OBJECTIVE: To evaluate the rate of a third ectopic pregnancy according to the modality of 
treatment of the second ectopic pregnancy. DESIGN: Retrospective cohort study. SETTING: 
University-affiliated tertiary medical center. PATIENTS: One hundred eleven women who had 2 
ectopic pregnancies and a third consecutive pregnancy between 2003 and 2018. INTERVENTIONS: 
Surgery or medical treatment as required. MEASUREMENTS AND MAIN RESULTS: With regard 
to the modality of treatment of the second ectopic pregnancy, the patients were divided into 3 
groups: expectant management, medical treatment with methotrexate, and laparoscopic 
salpingectomy. Univariate and multivariate analyses were conducted to assess the association of 
various parameters of the second ectopic pregnancy with the occurrence of a third ectopic pregnancy 
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in the consecutive pregnancy. Twenty women (18.0%) were managed expectantly, 55 (49.6%) were 
treated with methotrexate, and 36 (32.4%) underwent surgery. Expectant management resulted in 
significantly higher rates of a third ectopic pregnancy compared with treatment with methotrexate 
or surgical intervention (50.0% vs 18.2% and 13.8%, respectively; p = .005). In the cases of 2 ipsilateral 
ectopic pregnancies, the interventional approach (medical or surgical treatment) resulted in lower 
recurrence rates compared with expectant management (25.7% vs 60.0%, respectively; p = .043). 
CONCLUSION: The risk of a third episode of an ectopic pregnancy after expectant management of 
a second ectopic pregnancy is extremely high. An interventional approach by treatment with 
methotrexate or salpingectomy is therefore preferred for recurrent ectopic pregnancy management, 
especially in ipsilateral recurrences. 
 

39) Does sperm origin-ejaculated or testicular-affect embryo morphokinetic parameters?  
Karavani, G., Y. Kan-Tor, N. Schachter-Safrai, E. Levitas, Y. Or, A. Ben-Meir, A. Buxboim and I. Har-
Vardi, Andrology 2020. 
BACKGROUND: It is unclear whether sperm origin, either ejaculated or testicular, in couples 
diagnosed with male factor infertility, affects the timing of the embryo's developmental events 
evaluated by time-lapse monitoring and implantation rates. OBJECTIVE: To examine the effect of 
sperm origin on embryo morphokinetics in couples diagnosed with male factor infertility. 
MATERIALS AND METHODS: This study included a retrospective analysis of morphokinetic 
parameters performed by time-lapse monitoring between 2013 and 2017. The developmental 
processes and morphokinetic parameters of 419 embryos obtained from couples with male factor 
infertility attributed to oligo-astheno-teratozoospermia, 158 embryos derived from surgically 
extracted testicular spermatozoa from couples diagnosed with non-obstructive azoospermia, and 190 
embryos from couples with normal ejaculated spermatozoa and female mechanical factor-related 
infertility, were evaluated. A comparison of morphokinetic parameters, implantation, and clinical 
pregnancy rates was performed between the groups with additional analysis in accordance with 
implantation status. RESULTS: Embryos from the normal ejaculated spermatozoa and oligo-astheno-
teratozoospermia patients reached the later morphokinetic milestones-synchronous division (S3) 
and time to morula (tM)-faster than embryos obtained from testicular spermatozoa. Implantation 
rate was similar in the normal ejaculated spermatozoa and oligo-astheno-teratozoospermia groups 
(41.9% vs. 45.8%, NS), with higher implantation rate in the oligo-astheno-teratozoospermia group 
compared to the testicular spermatozoa group (45.8% vs. 33.6%, p = 0.02). Comparison of Known 
Implantation Data (KID) positive (KIDp) and KID negative (KIDn) embryos in each group revealed 
more rapid development in KIDp embryos in the normal ejaculated spermatozoa and the oligo-
astheno-teratozoospermia groups, while in the testicular spermatozoa group implanted embryos 
reached the late morphokinetic milestones (time to 8 cell stage-t8, ECC3, S3, and tM) significantly 
faster than embryos that failed to implant. In a multivariate logistic regression analysis of the male 
factor infertility population, (oligo-astheno-teratospermia) (OR = 2.54, p = 0.003) and t8 (OR = 0.95, 
p = 0.027) were predictive of successful implantation. Male factor infertility embryos that reached 
the t8 milestone within 48-56 h had favorable implantation rates (p < 0.001). DISCUSSION: The study 
results may highlight another pathophysiology by means of which sperm origin affects embryo 
developmental kinetics. Selecting embryos demonstrating a faster developmental rate at t8 and 
specifically the 48- to 56 h interval following time of pronuclei fading (tPNf) may improve 
implantation rates in cases of male factor infertility. CONCLUSION: This study showed that 
ejaculated spermatozoa is associated with faster late cell divisions, more rapid compaction, and 
higher implantation rates compared to testicular spermatozoa. Additionally, t8 is an important 
predictor for implantation in the male factor infertility population. 
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40) Is there a familial tendency for same sex offspring? A lesson learned from a large non-
selected Israeli population.  
Karavani, G., A. Reuveni Salzman, E. Ein-Mor, U. Pinchas Dior and S. Porat, Isr Med Assoc J 2020 22(7): 
420-425. 
BACKGROUND: While the ratio of male to female births (sex-ratio at birth [SRB]) in humans is 
remarkably stable on the population level, there are many families with multiple same-sex offspring. 
OBJECTIVES: To identify a putative sub-population with skewed SRB and explore potential factors 
affecting the SRB. METHODS: A retrospective cohort study including 66,054 families with up to nine 
same-sex offspring evaluated between 2003 and 2015 at Hadassah-Hebrew University Medical 
Center. Outcome measures were observed prevalence and SRB of families with up to nine same-sex 
offspring in a single family. Analyses included the effect of parity, month and year of delivery, inter-
delivery interval, and presence of a sequence of previous same-sex offspring on the SRB. RESULTS: 
The study comprised 193,411 live-born babies with SRB of 1.057 in favor of males. The proportion of 
SRB in families with up to nine same-sex offspring did not differ from the calculated presumed 
proportion. Furthermore, none of the tested factors (parity, month and year of delivery, inter-
delivery interval, and the sequence of previous same-sex offspring) were significantly associated 
with SRB. CONCLUSIONS: SRB was not associated with any of the tested demographic 
characteristics. We could not identify a skew in SRB even in families with up to nine consecutive 
same sex offspring. This finding suggests that in the majority of the population the chance of a male 
or female fetus in each pregnancy remains similar in every pregnancy, regardless of any of the tested 
variables. 
 

41) The effect of spinal hypotension and anesthesia-to-delivery time interval on neonatal 
outcomes in planned cesarean delivery.  
Knigin, D., A. Avidan and C. F. Weiniger, Am J Obstet Gynecol 2020 223(5): 747.e741-747.e713. 
BACKGROUND: Maternal hypotension after spinal anesthesia, and time from anesthesia to delivery, 
are potentially modifiable risk factors for neonatal acidosis. OBJECTIVE: This study aimed to 
examine the relationship between the time from spinal anesthesia to delivery and spinal hypotension 
in planned cesarean deliveries and their effect on neonatal outcome, primarily neonatal acidosis. 
STUDY DESIGN: We performed a retrospective analysis of women with singleton pregnancy 
undergoing spinal anesthesia for planned cesarean delivery between 37 0/7 and 41 6/7 weeks' 
gestation using electronic medical records. The occurrence of spinal hypotension and anesthesia-to-
incision and incision-to-delivery intervals (minutes) were the primarily studied variables. In 
addition, spinal hypotension index was developed to account for the duration and magnitude of 
maternal hypotension. The 90th percentile for the spinal hypotension index defined the sustained 
spinal hypotension group. The primary outcome was neonatal acidosis (pH of ≤7.1 or base deficit of 
≥12.0). The odds ratios were calculated using univariate and multivariate logistic regression models. 
The multivariate analysis included sporadic spinal hypotension or sustained spinal hypotension, use 
of vasopressor treatment, and anesthesia-to-incision and incision-to-delivery intervals. RESULTS: 
We included 3150 women in the study. Notably, 43.4% experienced at least 1 event of spinal 
hypotension (sporadic) and 14.8% experienced sustained spinal hypotension. Neonatal acidosis 
occurred in 3.4% cases of sporadic spinal hypotension (odds ratio, 1.83; 95% confidence interval, 2.27-
2.87) and in 5.8% cases of sustained hypotension (odds ratio, 3.00; 95% confidence interval, 1.87-4.80). 
Both anesthesia-to-incision and incision-to-delivery intervals were significantly associated with 
neonatal acidosis as follows: at 90th percentile cutoff, the odds ratios for neonatal acidosis were 3.82 
(95% confidence interval, 2.03-7.19) and 2.94 (95% confidence interval, 1.70-5.10), respectively. The 
use of ephedrine (odds ratio, 2.42; 95% confidence interval, 1.35-4.32) but not phenylephrine (odds 
ratio, 0.76; 95% confidence interval, 0.34-1.72) treatment was also associated with more cases of 
neonatal acidosis. The woman's age, gestational age, neonatal birthweight, fetal presentation, and 
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the number of previous cesarean deliveries were not associated with neonatal acidosis. In 
multivariate analysis, anesthesia-to-incision and incision-to-delivery intervals, use of vasopressor 
treatment, and sustained spinal hypotension were independently associated with neonatal acidosis. 
After adjustment, the risk for neonatal acidosis did not increase in women who experienced sporadic 
spinal hypotension only. Neither neonatal acidosis nor the primary research variables were 
associated with neonatal complications such as transient tachypnea of the newborn, respiratory 
distress, or admission to the neonatal unit. CONCLUSION: Neonatal acidosis in planned cesarean 
delivery was common. However, serious perinatal consequences were rare. The adverse effects of 
sustained spinal hypotension and prolonged anesthesia-to-incision and incision-to-delivery intervals 
on neonatal acid-base balance were additive. This supports the adoption of prevention strategies for 
spinal hypotension, which is widely evidenced based on the obstetrical anesthesia literature, but still 
not universally used. Whether the reduction in intraoperative time intervals would benefit the 
neonate should be determined by future prospective studies. 
 

42) Management and long-term consequences of genital graft versus host disease following 
hematopoietic stem cell transplantation.  
Lev-Sagie, A., E. Adar-Walling, A. Gumer, S. Grisariu and B. Avni, Bone Marrow Transplant 2020 
55(12): 2234-2243. 
Vulvovaginal Graft-versus-host disease (VV-GVHD) is an underdiagnosed complication of 
hematopoietic stem cell transplantation (HSCT). The severity of the disease varies greatly, ranging 
from minor discomfort to severe, irreversible anatomic changes. This study sought to assess the long-
term course of VV-GVHD. A retrospective analysis was conducted of 64 women who underwent 
HSCT and were followed over 9 years in a designated vulvovaginal clinic. VV-GVHD was detected 
in 56% of transplanted women. Adherence with follow-up correlated with diagnosis of VV-GVHD 
(p < 0.001) and with sexual activity (p = 0.023). Most of the women with VV-GVHD were 
symptomatic; however, 22% were asymptomatic upon diagnosis. Women were treated with topical 
steroids, topical estrogen, vaginal dilators, and vaginal silicone rings. Vaginal silicone rings were 
associated with higher patient adherence and better results. VV-GVHD is a common complication of 
HSCT and can adversely impact patients' sexuality and quality of life. The disease pattern is chronic, 
necessitating long term follow-up and adherence with treatment. Vulvar anatomical changes 
occurred despite treatment; however, vaginal patency can be maintained by early diagnosis, constant 
surveillance, and early treatment, consequently allowing preservation of normal sexual function. 
Awareness of VV-GVHD must be raised in order to better serve female patients and facilitate early 
diagnosis and treatment. 
 

43) Pelvic inflammatory disease among users and non-users of an intrauterine device.  
Levin, G., U. P. Dior, R. Gilad, A. Benshushan, A. Shushan and A. Rottenstreich, J Obstet Gynaecol 
2020: 1-6. 
The correlation between pelvic inflammatory disease (PID) and a present intrauterine device (IUD) 
has been debated. We aimed to evaluate the differences between IUD users and non-users among 
women hospitalised with a diagnosis of PID. Our hypothesis was that the role of a present IUD 
among PID patients is minimal, if any. We performed a retrospective cohort study during 2010-2018 
in a tertiary university hospital. Overall, 474 hospitalised patients were diagnosed with PID. Of these, 
121 patients were IUD users. The patients without an IUD were younger and had lower gravidity 
and parity. Among the patients without an IUD, higher rates of prior history of PID and fever at 
presentation were noticed. In 23.9% (29/121) of women, the IUD was inserted less than four weeks 
prior to the PID diagnosis. The patients with an IUD insertion-associated PID, had lower rates of 
tubo-ovarian abscess (2 (6.9%) versus 24 (26.0%), OR [95% CI] 0.18 (0.04-0.84), p = .02) at presentation, 
as well as a shorter length of stay (LOS) (median 4 versus 5 days, p = .05). In a patient in whom the 
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IUD was retained, hospitalisation period was shorter (median LOS 4 days versus 5 days, p = .007). 
PID inpatients who carry an IUD represent a specific subset of patients with a milder disease.Impact 
statementWhat is already known on this subject? The correlation between pelvic inflammatory 
disease (PID) and a present intrauterine device (IUD) is debateable.What the results of this study 
add? PID inpatients who carry an IUD represent a specific subset of patients with milder 
disease.What the implications are of these findings for clinical practice and/or further research? Our 
results show that in IUD users with PID, the practice of IUD removal as part of their PID treatment 
is of little benefit. 
 

44) Success rate of methotrexate treatment for recurrent vs. Primary ectopic pregnancy: A 
case-control study.  
Levin, G., U. P. Dior, A. Shushan, R. Gilad, A. Benshushan and A. Rottenstreich, J Obstet Gynaecol 
2020 40(4): 507-511. 
The aim of this study was to compare the success rate of methotrexate (MTX) treatment in patients 
with recurrent ectopic pregnancy (REP) and primary EP (PEP). A retrospective cohort study. The 
study cohort comprised all patients diagnosed with an EP and treated by intention with single-dose 
regimen of intramuscular MTX in a tertiary medical centre during 2010-2018. Cases (REP) and 
controls (PEP) were compared.262 patients had PEP and 32 had a REP. Women with REP had 
significantly higher gravidity order and higher incidence of previous abortions (5 vs. 3, median, 
p < .001, 59.3% vs. 32.8%, p < .001, respectively). Women with REP had a higher proportion of a 
history of previous surgery in general, and specifically pelvic surgery (46.8% vs. 20.6%, p  < .001, 
24.4% vs. 7.2%, p < .001, respectively). Treatment success was lower in the REP group (40.6% vs. 
66.4%, p = .006, Odds ratio 0.34, 95% confidence interval 0.16, 0.73). In a logistic regression analysis, 
the only factor found to be independently associated with treatment failure was REP (adjusted odds 
ratio 0.30, 95% confidence interval 0.12, 0.77, p = .01). Our study suggests that medical treatment 
success with a single-dose regimen of MTX is lower than expected among REP cases, suggesting that 
different treatment approach should be considered in this setting.Impact statementWhat is already 
known on this subject ? There is paucity of data regarding success rate of methotrexate treatment for 
a recurrent ectopic pregnancy (REP).What do the results of this study add? Medical treatment success 
with a single-dose regimen of MTX in patients with a REP is lower than expectedWhat are the 
implications of these findings for future clinical practice and/or further research? As medical 
treatment success with a single-dose regimen of MTX for women with a REP is lower than expected, 
different treatment approach should be considered. Further and prospective studies with a larger 
sample size are needed to confirm our findings. 
 

45) The association between vacuum-assisted vaginal delivery and anal sphincter injury.  
Levin, G., T. Friedman, D. Shai, M. Alcalay, E. Ram and R. Meyer, Int Urogynecol J 2020. 
INTRODUCTION: Vacuum-assisted vaginal delivery (VAVD) is considered a major risk factor for 
obstetric anal sphincter injuries (OASIS). However, it is difficult to estimate its true contribution to 
the occurrence of OASIS, as its performance may be confounded by other determinants. Therefore, 
we aimed to evaluate the association of VAVD with OASIS among primiparous women compared 
to SVD. METHODS: A retrospective cohort study including all primiparous women who vaginally 
delivered a cephalic singleton gestation during the years 2011 to 2020. As VAVDs were not 
performed before 34 gestational weeks, we capped the cohort at this gestational age. Women were 
allocated into two groups: VAVDs and spontaneous vaginal deliveries (SVD). We compared women 
with OASIS to those without and performed a multivariate analysis including factors that were 
found significant in the univariate analysis. We further divided the whole cohort into different 
subcategories. The primary outcome was the rate of OASIS in VAVD compared to SVD. RESULTS: 
Overall, 23,272 primiparous vaginal deliveries were available for evaluation. Of these, 3595 delivered 
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by VAVD and 19,677 delivered spontaneously. OASIS occurred in 421 (1.8%) of the deliveries. OASIS 
were more common in VAVDs than in SVDs [83 (2.3%) vs. 338 (1.7%), respectively, OR (95% CI) 1.35 
(1.06-1.72), p = 0.01]. After multivariate regression analysis, OASIS were not found to be 
independently associated with the mode of delivery [aOR 1.21 (95% CI) 0.88-1.68, P = 0.23]. In a 
categorical analysis of OASIS rates by risk factors and mode of delivery, VAVD was not associated 
with an increase in OASIS among women giving birth to neonates weighing > 3500 g compared to 
SVD [OR (95% CI) 1.02 (0.65-1.62), P = 0.90]. CONCLUSION: Among primiparous women VAVD 
did not increase the risk of OASIS compared to SVD. 
 

46) Outcome of methotrexate treatment for ectopic pregnancies among obese women.  
Levin, G., R. Meyer, U. Dior, R. Gilad, A. Benshushan, A. Shushan and A. Rottenstreich, J Gynecol 
Obstet Hum Reprod 2020: 101790. 
OBJECTIVE: Single dose administration of methotrexate (MTX) is considered the first line of 
treatment in selected patients with an ectopic pregnancy (EP). However, data regarding MTX efficacy 
among obese patients is limited. We sought to investigate the efficacy of MTX single dose regimen 
among obese patients MATERIAL AND METHODS: A retrospective cohort study conducted at a 
gynecology department in a tertiary teaching hospital, between January 2010 and December 2018, 
including women diagnosed with an EP and treated by a single-dose regimen of MTX. We compared 
success rate and gestation characteristics between obese and non-obese women. RESULTS: Overall, 
195 women were treated with single-dose intramuscular MTX for EP during the study period. Of 
those, 31 women (15.9%) were obese (BMI ≥ 30 kg/m(2)) and the rest 164 (84.1%) were of normal 
body weight. Median MTX dosage for the obese group was 95 milligrams (IQR 91-104) vs. 83 
milligrams (IQR 78-87) for the non-obese group. Treatment success rate of the overall cohort was 
66.6% (130/195) and treatment success rate of single-dose MTX was comparable between the obese 
and non-obese groups (64.5% vs. 67.0%, p = 0.78). Obese patients were older as compared to non-
obese (median age 33 vs. 29, p = 0.03). In multivariate logistic regression analysis, percentage hCG 
change from day 1 to day 4 was the only factor associated with treatment success (aOR 1.02; 95%CI 
1.01, 1.04, p < 0.001). CONCLUSION: Single-dose MTX treatment among obese patients diagnosed 
with ectopic pregnancy led to similar success rates as compared to non-obese patients. 
 

47) Trial of labor after cesarean in adolescents - a multicenter study.  

Levin, G., R. Meyer, N. Mor, S. Yagel, M. David, Y. Yinon and A. Rottenstreich, J Pediatr Adolesc 
Gynecol 2020 33(4): 398-402. 
STUDY OBJECTIVE: Data regarding trial of labor after cesarean delivery (TOLAC) among young 
women are limited. The aim of this study was to assess the TOLAC success rate and its related factors 
among adolescent women who had never delivered vaginally. DESIGN: A multicenter retrospective 
cohort study of all adolescent women aged ≤21 years with a history of 1 previous cesarean delivery, 
who delivered in 2 tertiary medical centers during 2007-2019. Women were allocated to 2 groups: 1) 
women who underwent TOLAC, and 2) women who had a repeat cesarean delivery with no trial of 
labor. Maternal and neonatal outcomes were compared between the two groups. In addition, 
perinatal outcomes were compared between women with successful and unsuccessful TOLAC. 
RESULTS: The study cohort included 167 women who had a previous caesarean delivery; 117 
underwent TOLAC and 50 underwent a repeat cesarean delivery with no trial of labor. Neonatal 
birthweight (median 2937 vs 3170 g, P = .03) and gestational age at delivery (median 38 weeks vs 39, 
P = .009) were lower in the repeat cesarean group as compared to those undergoing TOLAC. Overall, 
97 of 117 participants (83%) had a successful TOLAC. Failed TOLAC was associated low birthweight 
as compared to successful TOLAC (5 [25%] vs 7 [7%], odds ratio [OR] 4.3, 95% confidence interval 
[CI] 1.2-15.3, P = .02), and birthweight difference between current and previous deliveries was higher 
in the failed TOLAC group (median 315 vs 197 g, P = .04). Rates of neonatal Apgar score at 
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1 minute < 7 and of neonatal intensive care unit admission were higher in the TOLAC failure group 
(4 [20%] vs 5 [5%], OR 4.6, 95% CI 1.1-19.0, P = .03, and 4 [20%] vs 4 [4%], OR 5.8, 95% CI 1.3-25.6, 
P = .02), respectively). In a multivariable logistic regression analysis, only low birthweight was 
independently associated with TOLAC failure (adjusted OR 9.9, 95% CI 2.1-45.4, P = .003). Two cases 
of uterine rupture occurred in the no trial of labor group, whereas none were encountered in 
participants undergoing TOLAC. CONCLUSIONS: TOLAC in adolescent women who had never 
delivered vaginally is associated with a relatively high success rate. 
 

48) Which way is better to deliver the very heavy baby: Mode of delivery, maternal and 
neonatal outcome.  
Levin, G., R. Meyer, S. Yagel, M. David, Y. Yinon and A. Rottenstreich, Arch Gynecol Obstet 2020 
301(4): 941-948. 
PURPOSE: Currently there are no existing data regarding the maternal and neonatal outcomes for 
nulliparous women delivering neonates with birthweight above 4500 g. We aim to evaluate birth 
outcome among these subset of parturients. METHODS: A retrospective study of nulliparous 
delivering a singleton fetus weighing  ≥ 4500 g in two tertiary medical centers between 2007 and 2018. 
Women who chose to undergo a trial of labor (TOL) were compared to those who underwent elective 
cesarean delivery (CD). RESULTS: Overall, 121 women were included. Seventy eight (65.4%) women 
elected a TOL while 43 (34.6%) had elective CD. Of women who chose TOL, 46 (59%) delivered with 
unassisted vaginal delivery, 28 (36%) by intrapartum CD, and 4 (5%) by assisted vaginal delivery, 
reaching TOL success rate of 64% (50/78). The rates of shoulder dystocia and anal sphincter injury 
in vaginal deliveries were 5/50 (10%) and 2/50 (4%) respectively. Successful TOL was negatively 
associated with the presence of gestational diabetes [5 (18%) vs. 0 (0%), OR 0.8 (95% CI 0.7-0.9), 
p = 0.005], and was positively associated with maternal height (median 170 cm vs. 165 cm, p = 0.002), 
epidural analgesia [42 (84%) vs. 16 (57%), OR 3.5 (95% CI 1.2-9.8), p = 0.009] and spontaneous onset 
of labor (38 (76%) vs. 10 (36%), OR 5.7 (95% CI 2.1-15.6), p = 0.001. Neonates born after TOL were 
more commonly complicated by meconium aspiration syndrome as compared to no TOL (9 (11%) 
vs. 0 (0%), OR 1.1 (95% CI 1.04-1.22, p = 0.02). Only maternal height was independently associated 
with successful TOL (aOR 6.9 (95% CI 1.03-46.3, p = 0.04). Maternal and neonatal adverse composite 
outcomes were associated with gestational hypertensive disorders (10 (50%) vs. 5 (5%). OR 19.2 (5.5-
67.4), p < 0.001) and with delivery before 40 weeks (9 (57%) vs, 86 (82%), OR 3.5 (95% CI 1.2-10.6, 
p = 0.02), respectively. CONCLUSIONS: Trial of vaginal delivery in nulliparous with fetuses ≥ 4500 g 
was associated with a high failure rate, with only two thirds of parturients achieving successful 
vaginal delivery. Nevertheless, neonatal outcomes mostly did not differ according to the mode of 
delivery. Maternal height was the only factor associated with successful vaginal delivery. 
 

49) The role of supracervical hysterectomy in reducing blood products requirement in the 
management of placenta accreta: A case-control study.  
Levin, G., A. Rottenstreich, A. Benshushan, U. Dior, D. Shveiky, A. Shushan and U. Elchalal, J Matern 
Fetal Neonatal Med 2020 33(15): 2522-2526. 
Objective: While surgical management is the treatment of choice for abnormally invasive placenta, 
the role of supracervical hysterectomy in this setting is not well established. We aimed to compare 
supracervical versus total cesarean hysterectomy as a surgical option for abnormally invasive 
placenta.Methods: We carried out an 8-year retrospective case-control study. Six cases of a patient 
treated by total hysterectomy were matched and compared to 30 controls treated by supracervical 
hysterectomy. Matching of cases with controls was based on coexisting placenta previa, a number of 
previous cesarean sections, and age, with five controls per case. Cases and controls were comparable 
in placental invasion topography. We compared the operative approach in all histologically 
identified cases of abnormally invasive placenta.Results: Overall, 36 women with histologically 
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proven abnormally invasive placenta were identified. Composite blood products morbidity was 
higher among total hysterectomy patients (p = .02). Freshly frozen plasma utilization was greater 
among total hysterectomy patients (p = .01). Median operative time (142 ± 48 versus 136 ± 58 minutes) 
and hospitalization time (8.9 ± 3.1 versus 7.3 ± 1.5 days) were comparable between those who 
underwent supracervical versus total hysterectomy (p > .05). No case of maternal or neonatal death 
was encountered.Conclusion: The favorable maternal and perinatal outcomes observed in our study, 
suggest that supracervical hysterectomy should be considered as the first-line approach in cases of 
abnormally invasive placenta managed operatively. 
 

50) Does birthweight have a role in the effect of episiotomy on anal sphincter injury?  
Levin, G., A. Rottenstreich, T. Cahan, H. Ilan, D. Shai, A. Tsur and R. Meyer, Arch Gynecol Obstet 2020 
301(1): 171-177. 
PURPOSE: Most professional guidelines advise against routine episiotomy during vaginal delivery, 
although mounting evidence supports its protective role regarding obstetric anal sphincter injury 
(OASI). We aimed to study the effect of lateral and mediolateral episiotomies on the rate of OASI in 
relation to birthweight among nulliparous women undergoing vaginal delivery. METHODS: A 
historical cohort study was conducted of all nulliparous women who delivered vaginally at term 
between 2011 and 2019 at a tertiary university hospital. Women were allocated into two groups: (1) 
with OASI and (2) without OASI. Episiotomy performance and birthweight groups were analyzed. 
RESULTS: Overall, 22,250 deliveries were analyzed for inclusion: 18,533 (83.3%) spontaneous vaginal 
deliveries (SVD), 3222 (14.5%) vacuum-assisted deliveries (VAD) and 495 (2.2%) forceps deliveries. 
Total episiotomy and OASI rate was 48.2% and 1.7%, respectively. Episiotomy rate was lower in the 
OASI group as compared to the no OASI group (158 (41.3%) vs. 10,568 (48.3%), OR 0.75, 0.61-0.92, 
p = 0.006). Median birthweight was higher for OASI group neonates (3355 vs. 3160, p < 0.001). In 
SVDs, episiotomy decreased the rate of OASI in neonatal birthweight groups of 3000-3499, 3500-3999 
and > 4000 g (OR 0.56, 0.38-0.82, p = 0.003; 0.66, 0.45-0.99, p = 0.04 and 0.24, 0.07-0.78, p = 0.01, 
respectively). In VADs, episiotomy decreased the rate of OASI in the neonatal weight groups of 2500-
2999 and 3000-3499 g (OR 0.36, 0.14-0.89, p = 0.02 and OR 0.38, 0.19-0.75, p = 0.004, respectively). 
CONCLUSIONS: Lateral and mediolateral episiotomies are independent modifiable predictors of 
OASI, protective against OASI in SVDs when neonates weigh > 3000 g and 2500-3499 g in VADs. 
 

51) Predictors of adverse neonatal outcome in pregnancies complicated by placenta previa.  
Levin, G., A. Rottenstreich, H. Ilan, T. Cahan, A. Tsur and R. Meyer, Placenta 2020 104: 119-123. 
INTRODUCTION: We aimed to underline the determinants of adverse neonatal outcome in 
gestations complicated by placenta previa (PP). METHODS: A retrospective study including all 
women diagnosed with placenta previa carrying a singleton gestation who delivered between 2011 
and June 2019. Gestations with adverse neonatal outcomes were compared to those without. In a 
secondary analysis, we further studied the rate of Placenta accreta spectrum (PAS) in relation to 
number of previous cesarean deliveries. RESULTS: Overall, 548/84,558 (0.6%) singleton deliveries 
were complicated by PP (0.6%). PAS was noted in 105 (19.2%) cases. After exclusion of PAS cases, 
adverse neonatal outcome occurred in 149/443 (33.6%), median gestational age of delivery was 37 
(0/7) with a median birthweight of 2780 g. In a univariate analysis, adverse neonatal outcome was 
associated with emergent delivery and general anesthesia [56.8% vs. 20.8%, OR 5.00 (95% CI) 3.24-
7.72, p < 0.001 and 54.4% vs. 24.8%, OR 3.60 (95% CI) 2.37-5.47, p < 0.001, respectively]. Gestational 
age at delivery was lower in the adverse outcome group (mean 35 (1/7) vs. 37 (3/7), p < 0.001). In a 
multivariate regression analysis, general anesthesia and gestational age at delivery were 
independently associated with adverse neonatal outcome [adjusted odds ratio (aOR) 2.26 (95% CI) 
1.18-4.31, p = 0.01, aOR 1.10 (95% CI) 1.05-1.16, p < 0.001. Analysis of the rate of PAS among women 
with previous cesarean delivery and PP revealed that no cases of PAS were noted when no prior 
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cesarean delivery was present. The rate of PAS for previous 1, 2, 3, 4 and 5 cesarean deliveries was 
26.7%, 43.5%, 65.5%, 55.6% and 66.7% respectively. DISCUSSION: Efforts should be made to avoid 
general anesthesia in deliveries of PP. 
 

52) Management of labor after external cephalic version.  
Levin, G., A. Rottenstreich, R. Meyer, Y. Weill and R. N. Pollack, J Perinat Med 2020 49(1): 30-35. 
OBJECTIVES: Current literature evaluating the role of induction of labor (IOL) following successful 
external cephalic version (ECV) attempt as compared to expectant management is limited. We aim 
to assess the risk of cesarean delivery in those undergoing immediate IOL following successful ECV 
as compared to those who were expectantly managed. METHODS: A retrospective cohort study of 
successful external cephalic versions. The study group included 57 women that were induced after 
procedure in the lack of maternal or fetal indications for induction of labor. These women were 
compared to 341 expectantly managed women. Maternal and fetal characteristics and outcomes were 
compared. RESULTS: Gestation age at delivery was higher among the expectant management group 
(401/7 vs. 384/7, median, p=0.002) as compared to the induction group. Cesarean delivery rates were 
similar between both groups (28 [8.2%] vs. 3 [5.3%], p=0.44). In a multivariate logistic regression 
analysis, only nulliparity was significantly associated with cesarean delivery (adjusted odds ratio 
3.42, confidence interval 1.61-7.24, p=0.001). No correlation was found between the version-to-
delivery interval and the risk for cesarean delivery. CONCLUSIONS: Induction of labor after 
successful ECV was not shown to influence cesarean delivery rates. As immediate IOL may result in 
higher rate of early-term deliveries, and in light of the lack of clinical benefit, we advocate against 
elective IOL following successful ECV. 
 

53) Isolated oligohydramnios - should induction be offered after 36 weeks?  
Levin, G., A. Rottenstreich, A. Tsur, T. Cahan, D. Shai and R. Meyer, J Matern Fetal Neonatal Med 2020: 
1-6. 
OBJECTIVE: Isolated oligohydramnios (IO) - oligohydramnios in the absence of maternal or 
gestational comorbidity is debated as an indication for induction of labor. Previous meta-analyses 
regarding perinatal outcomes of IO at term have yielded conflicting results. We aimed to investigate 
the neonatal outcomes among gestations with IO delivered at 36°(/7)-39(6/7). METHODS: The study 
cohort included all women undergoing a trial of labor between during 2011 and 2019 of a singleton 
gestation with cephalic presentation between 36°(/7) and 40°(/7). We allocated the study groups 
into women with IO and those with normal amniotic fluid volume. Neonatal outcomes were 
compared between the groups and in relation to gestational age and induction of labor. RESULTS: 
Overall, there were 529/17,709 (3.0%) IO cases. IO was associated with maternal age <25 years (OR 
[95% CI] 1.62 (1.20-2.20), p = .001). Induction of labor was more common with IO (OR [95% CI] 1.33 
(1.05-1.69) p = .01. IO was associated with preterm delivery (OR [95% CI] 1.81 (1.36-2.40), p < .001). 
The rate of neonatal adverse outcome did not differ between study groups. Overall composite 
adverse neonatal outcome occurred among 1,399/17,709 (7.9%) deliveries. Adverse neonatal 
outcome was associated with induction of labor (OR [95% CI] 1.61 (1.40-1.86), p < .001) and low birth 
weight (OR [95% CI] 7.41 (6.27-8.75), p < .001). When Stratified by gestational age, neonatal adverse 
outcome did not differ between IO and no IO groups. When examining cases of induction of labor 
per gestational age, induction of labor at 36 weeks among IO gestations, was associated with adverse 
neonatal outcome as compared to no IO group (OR [95% CI] 5.7 (1.23-26.3), p = .04). CONCLUSIONS: 
Induction of labor in gestations complicated by IO at 36 weeks gestational age is associated with an 
increased risk for adverse neonatal outcome. Our study results adds to the current literature 
regarding outcomes of IO and time of delivery. SYNOPSIS: Induction of labor in gestations 
complicated by IO at 36 weeks gestational age is associated with an increased risk for adverse 
neonatal outcome. 
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54) Risk factors for obstetric anal sphincter injury among parous women.  
Levin, G., A. Rottenstreich, A. Tsur, T. Cahan, R. Yoeli-Ullman, D. Shai and R. Meyer, Arch Gynecol 
Obstet 2020. 
PURPOSE: Nulliparity and operative vaginal delivery are established risk factor for obstetric anal 
sphincter injury (OASI). However, risk factors for OASIS occurrence among parous women 
delivering vaginally are not well-established. We aimed to study the risk factors for OASI occurrence 
among parous women. METHODS: A retrospective study including all parous women who 
delivered vaginally at term during 2011-2019 at a university hospital. Deliveries of parous women 
with OASI were compared to deliveries without OASI. The risk factors associated with OASI were 
investigated. RESULTS: Overall, 35,397 women were included in the study with an OASI rate of 0.4% 
(n = 144). A higher rate of only one previous vaginal delivery was noted in the OASI group (78.5% 
vs. 46.4%, OR [95% CI] 4.20, 2.82-6.25, p < 0.001). The rate of vacuum-assisted deliveries was 
comparable between the study groups. The median birth weight was higher among the OASI group 
(3566 vs. 3300 g, p < 0.001), as was the rate of macrosomic neonates (19.4% vs. 5.5%, OR [95% CI] 4.15, 
2.74-6.29, p < 0.001). On multivariate logistic regression analysis, only two factors were 
independently positively associated with the occurrence of OASI: a history of only one previous 
vaginal delivery (adjusted OR [95% CI] 4.34, 2.90-6.49, p = 0.001), and neonatal birth-weight (for each 
500 g increment) (adjusted OR [95% CI] 2.51, 1.84-3.44, p < 0.001). CONCLUSIONS: Among parous 
women, the only factors found to be independently positively associated with OASI were the order 
of parity and neonatal birth-weight. Vacuum-assisted delivery was not associated with an increased 
risk of OASI among parous women. 
 

55) Determinants of adverse neonatal outcome in vaginal deliveries complicated by 
suspected intraamniotic infection.  
Levin, G., A. Rottenstreich, A. Tsur, D. Shai, T. Cahan, R. Yoeli and R. Meyer, Arch Gynecol Obstet 2020 
302(6): 1345-1352. 
PURPOSE: Intraamniotic infection, categorized into isolated maternal fever, suspected intraamniotic 
infection (SII), and confirmed intraamniotic infection, is associated with neonatal morbidity. 
However, there is paucity of data regarding the association between intraamniotic infection duration 
and neonatal outcomes among term singleton vaginal deliveries. We aimed to study the risk factors 
for adverse neonatal outcome among vaginal deliveries complicated by SII. METHODS: A 
retrospective observational study conducted at a tertiary medical center. All consecutive singleton 
term deliveries with SII were included between 2011 and 2019. Maternal and obstetrical 
characteristics were evaluated to identify risk factors for adverse neonatal outcome. Correlation 
between SII duration and neonatal adverse outcome was analyzed. RESULTS: Overall, 882 were 
analyzed. Most women (85.4%) were primiparous. Median gestation age at delivery was 40 (2/7) 
weeks. Median time from SII to delivery was 170 min. Adverse neonatal outcomes occurred in 113 
(12.8%) of deliveries. Duration of SII was not associated with adverse neonatal outcome. Analysis for 
determinants of adverse neonatal outcome revealed that oligohydramnios was more common in 
pregnancies with adverse neonatal outcome (7/113 (6.2%) vs. 41 (5.4%) OR [95% CI] 2.47 (1.02-5.98), 
p = 0.03). Duration of second stage of labor was longer in the adverse outcome group (median 
179 min vs. 126 min, p = 0.008). Prolonged second stage was more common in the adverse outcome 
group (60 (53.1%) vs. 273 (35.5%) OR [95% CI] 2.05 (1.38-3.06), p < 0.001). On logistic regression 
analysis, prolonged second stage was the only modifiable factor independently associated with 
adverse neonatal outcome [adjusted OR 2.09 (1.37-3.2), p = 0.001]. Other variables tested did not 
differ between groups. Only phototherapy and base excess ≥ 12 mmol/L were significantly 
associated with the duration of second stage of labor; for each additional hour of the second stage, 
the OR for the former increased by 0.34 (p = 0.008), and for the latter by 0.69 (p = 0.007). 
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CONCLUSION: Duration of suspected intraamniotic infection was not associated with increased 
neonatal morbidity among women delivering vaginally at term. Prolonged second stage was a strong 
independent predictor of an adverse neonatal outcome among fetuses exposed to intraamniotic 
infection. 
 

56) Intraoperative ultrasound guidance during curettage after second-trimester delivery is 
associated with a higher rate of complications.  
Levin, G., M. Safrai, U. P. Dior, R. Gilad, A. Benshushan, A. Shushan and A. Rottenstreich, J Obstet 
Gynaecol Can 2020 42(9): 1080-1085. 
OBJECTIVE: The use of intraoperative ultrasound guidance for second-trimester elective dilation 
and curettage reduces the incidence of uterine perforation. However, the role of intraoperative 
ultrasound guidance during curettage following second-trimester delivery has not been evaluated. 
We aim to evaluate the effect of intraoperative ultrasound guidance during curettage following 
second-trimester delivery. METHODS: We conducted a retrospective cohort study that included 
patients who had a second-trimester delivery at up to 23(6/7) weeks gestation and underwent 
uterine curettage after the fetus was delivered. RESULTS: Overall, 273 patients were included. Of 
them, 194 (71%) underwent curettage without intraoperative ultrasound guidance, while 79 (29%) 
underwent the procedure utilizing intraoperative ultrasound guidance. The overall rate of a 
composite adverse outcome was higher among those undergoing curettage under intraoperative 
ultrasound guidance compared with no ultrasound guidance (31 [39.2%] vs. 40 [20.6%]; OR 2.4; 95% 
CI 1.4-4.4, P = 0.002). Placental morbidity (10 [12.6%] vs. 11 [5.6%]; OR 1.9; 95% CI 1.01-5.9, P = 0.04) 
and infectious complications (6 [7.5%] vs. 5 [2.5%]; OR 3.1; 95% CI 1.01-10.4, P = 0.05) were more 
frequent among those undergoing curettage with intraoperative ultrasound guidance. In a 
multivariate logistic regression analysis, intraoperative ultrasound guidance was the only 
independent factor positively associated with the occurrence of an adverse outcome (adjusted OR 
1.93; 95% CI 1.1-3.4, P = 0.02). Procedure time was longer when ultrasound guidance was used (9:52 
vs. 6:58 min:s; P < 0.001). CONCLUSION: Intraoperative ultrasound guidance during curettage after 
second-trimester delivery is associated with a higher complication rate than no guidance. 
 

57) Risk of anal sphincter injury in trial of labor post cesarean section.  
Levin, G., A. Tsur, D. Shai, M. Alcalay, E. Ram and R. Meyer, Acta Obstet Gynecol Scand 2021 100(1): 
147-153. 
INTRODUCTION: We wanted to evaluate whether secundiparas who achieved vaginal birth after 
cesarean (VBAC) were at an increased risk for obstetric anal sphincter injury (OASI) compared to 
primiparas who delivered vaginally, with a stratification by the mode of delivery-spontaneous or 
operative vaginal delivery. MATERIAL AND METHODS: We conducted a retrospective cohort 
study of primiparous women who delivered by vacuum-assisted delivery between March 2011 and 
June 2019. Primiparas delivering vaginally and secundiparas undergoing VBAC were compared. The 
cohort was further stratified into two categories: spontaneous vaginal delivery and operative vaginal 
delivery. RESULTS: Overall, 23 822 primiparas who delivered vaginally and 1596 secundiparas who 
underwent VBAC were analyzed. Operative vaginal delivery was performed in 4561 deliveries. 
OASI rate did not differ between the VBAC and primipara groups (1.3% vs 1.8%, P = .142). A total 
of 20 857 women delivered by spontaneous vaginal delivery, among them 1180 (5.7%) women were 
secundiparas and 19 677 (94.3%) were primiparas. OASI rate was comparable between the 
secundiparas undergoing VBAC and primiparas delivering vaginally (17 [1.4%] vs 338 [1.7%], 
P = .436). A total of 4561 women delivered by operative vaginal delivery, among them 416 (9.1%) 
were secundiparas and 4145 (90.9%) were primiparas. The rate of operative vaginal deliveries was 
higher among the VBAC group compared with the primipara group (6.1% vs 17.4%, P < .001). 
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However, women undergoing successful VBAC had lower rates of OASI compared with primiparas 
(3 [0.7%] vs 96 [2.3%]; odds ratio [OR] 0.30, 95% CI 0.09-0.97, P = .032). After multivariate logistic 
regression including all statistically significant factors, OASI was not associated with VBAC in 
spontaneous or operative vaginal deliveries (adjusted OR 0.85, 95% CI 0.51-1.40 and 0.39, 95% CI 
0.12-1.28, respectively). CONCLUSIONS: Secundiparas undergoing VBAC were not at a higher risk 
of OASI when compared with primiparas delivering vaginally, either in spontaneous or operative 
vaginal deliveries. This information might aid when counseling women contemplating a trial of labor 
after cesarean--to address their concerns regarding the risks and benefits of VBAC. 
 

58) Dual-targeted autoimmune sword in fatal epilepsy: Patient's glutamate receptor ampa 
glur3b peptide autoimmune antibodies bind, induce reactive oxygen species (ROS) in, 
and kill both human neural cells and T cells.  
Levite, M., D. Zelig, A. Friedman, N. Ilouz, R. Eilam, Z. Bromberg, A. A. Ramadhan Lasu, S. Arbel-
Alon, S. Edvardson, M. Tarshish, L. P. Riek, R. L. Lako, B. Reubinoff, M. Lebendiker, D. Yaish, A. 
Stavsky and E. Galun, J Autoimmun 2020 112: 102462. 
Nodding Syndrome (NS) is a fatal pediatric epilepsy of unknown etiology, accompanied by multiple 
neurological impairments, and associated with Onchocerca volvulus (Ov), malnutrition, war-
induced trauma, and other insults. NS patients have neuroinflammation, and ~50% have cross-
reactive Ov/Leiomodin-1 neurotoxic autoimmune antibodies. RESULTS: Studying 30 South 
Sudanese NS patients and a similar number of healthy subjects from the same geographical region, 
revealed autoimmune antibodies to 3 extracellular peptides of ionotropic glutamate receptors in NS 
patients: AMPA-GluR3B peptide antibodies (86%), NMDA-NR1 peptide antibodies (77%) and 
NMDA-NR2 peptide antibodies (87%) (in either 1:10, 1:100 or 1:1000 serum dilution). In contrast, NS 
patients did not have 26 other well-known autoantibodies that target the nervous system in several 
autoimmune-mediated neurological diseases. We demonstrated high expression of both AMPA-
GluR3 and NMDA-NR1 in human neural cells, and also in normal human CD3(+) T cells of both 
helper CD4(+) and cytotoxic CD8(+) types. Patient's GluR3B peptide antibodies were affinity-
purified, and by themselves precipitated short 70 kDa neuronal GluR3. NS patient's affinity-purified 
GluR3B peptide antibodies also bound to, induced Reactive Oxygen Species (ROS) in, and killed both 
human neural cells and T cells within 1-2 hours only. NS patient's purified IgGs, or serum (1:10 or 
1:30), induced similar effects. In vivo video EEG experiments in normal mice, revealed that when NS 
patient's purified IgGs were released continuously (24/7 for 1 week) in normal mouse brain, they 
induced all the following: 1.Seizures, 2. Cerebellar Purkinje cell loss, 3. Degeneration in the 
hippocampus and cerebral cortex, and 4. Elevation of CD3(+) T cells, and of activated Mac-
2(+)microglia and GFAP(+)astrocytes in both the gray and white matter of the cerebral cortex, 
hippocampus, corpus calossum and cerebellum of mice. NS patient's serum cytokines: IL-1β, IL-2, 
IL-6, IL-8, TNFα, IFNγ, are reduced by 85-99% compared to healthy subjects, suggesting severe 
immunodeficiency in NS patients. This suspected immunodeficiency could be caused by combined 
effects of the: 1. Chronic Ov infection, 2. Malnutrition, 3. Killing of NS patient's T cells by patient's 
own GluR3B peptide autoimmune antibodies (alike the killing of normal human T cells by the NS 
patient's GluR3B peptide antibodies found herein in vitro). CONCLUSIONS: Regardless of NS 
etiology, NS patients suffer from 'Dual-targeted Autoimmune Sword': autoimmune AMPA GluR3B 
peptide antibodies that bind, induce ROS in, and kill both neural cells and T cells. These neurotoxic 
and immunotoxic GluR3B peptide autoimmune antibodies, and also NS patient's NMDA-
NR1/NR2A and Ov/Leiomodin-1 autoimmune antibodies, must be silenced or removed. Moreover, 
the findings of this study are relevant not only to NS, but also to many more patients with other types 
of epilepsy, which have GluR3B peptide antibodies in serum and/or CSF. This claim is based on the 
following facts: 1. The GluR3 subunit is expressed in neural cells in crucial brains regions, in motor 
neurons in the spinal cord, and also in other cells in the body, among them T cells of the immune 
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system, 2. The GluR3 subunit has diverse neurophysiological role, and its deletion or abnormal 
function can: disrupt oscillatory networks of both sleep and breathing, impair motor coordination 
and exploratory activity, and increase the susceptibility to generate seizures, 3. GluR3B peptide 
antibodies were found so far in ~27% of >300 epilepsy patients worldwide, which suffer from various 
other types of severe, intractable and enigmatic epilepsy, and which turned out to be 'Autoimmune 
Epilepsy'. Furthermore, the findings of this study could be relevant to different neurological diseases 
besides epilepsy, since other neurotransmitter-receptors autoantibodies are present in other 
neurological and psychiatric diseases, e.g. autoimmune antibodies against other GluRs, Dopamine 
receptors, GABA receptors, Acetylcholine receptors and others. These neurotransmitter-receptors 
autoimmune autoantibodies might also act as 'Dual-targeted Autoimmune Sword' and damage both 
neural cells and T cells (as the AMPA-GluR3B peptide antibodies induced in the present study), since 
T cells, alike neural cells, express most if not all these neurotransmitter receptors, and respond 
functionally to the respective neurotransmitters - a scientific and clinical topic we coined 'Nerve-
Driven Immunity'. 
 

59) Successful vaginal birth after cesarean in the second delivery is not associated with the 
stage of labor of the primary unplanned cesarean delivery.  
Lewkowicz, A. A., M. Lipschuetz, S. M. Cohen, J. Guedalia, T. Shwartz, G. Levin, A. Rottenstreich 
and S. Yagel, Eur J Obstet Gynecol Reprod Biol 2021 256: 109-113. 
BACKGROUND: Candidates for trial of labor after cesarean must be carefully screened to maximize 
success and minimize morbidity. Demographic and obstetric characteristics affecting success rates 
must be delineated. OBJECTIVE: We examined whether the labor stage of the primary delivery in 
which a woman underwent an unplanned cesarean delivery would affect the likelihood that she 
could achieve a subsequent vaginal birth. STUDY DESIGN: Electronic medical records-based study 
of 676 parturients. Trial of labor rates and outcomes were compared between women whose primary 
cesarean delivery was performed in the first vs. the second stage of labor. SETTING: Hadassah 
Medical Center, Israel POPULATION: Women in their second pregnancies, with singleton fetuses, 
who underwent unplanned cesarean delivery in their first pregnancy and elected trial of labor in the 
second delivery. The main outcome measures were maternal and neonatal complications and vaginal 
birth rates in first vs. second stage of labor groups. RESULTS: In our population, 76 % of women 
attempt trial of labor after cesarean. Rates of successful vaginal delivery did not differ significantly 
between those who underwent primary cesarean in the first vs. second stage of labor: 67.4 % vs. 70.2 
%, p = 0.483, respectively. Among women whose primary UCD was in the second stage, only 18.2 % 
(35/192) required a UCD in the second stage in the subsequent delivery, while 58.9 % (113/192) 
underwent UCD in the first stage in both deliveries. CONCLUSION: Labor stage of the primary 
unplanned cesarean delivery, should not dissuade women from a trial of labor after cesarean in their 
second delivery. 
 

60) The significance of true knot of the umbilical cord in long-term offspring neurological 
health.  
Lichtman, Y., T. Wainstock, A. Walfisch and E. Sheiner, J Clin Med 2020 10(1). 
We aimed to study both the short- and long-term neurological implications in offspring born with 
confirmed knotting of the umbilical cord-"true knot of cord". In this population based cohort study, 
a comparison of perinatal outcome and long-term neurological hospitalizations was performed on 
the basis of presence or absence of true knot of cord. A Kaplan-Meier survival curve was constructed 
to compare the cumulative incidence of neurological hospitalizations between the study groups. 
Multivariable regression models were used to assess the independent association between true knot 
of cord, perinatal mortality and long term neurological related hospitalizations, while controlling for 
potential confounders. The study included 243,639 newborns, of them 1.1% (n = 2606) were 
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diagnosed with true knot of the umbilical cord. Higher rates of intrauterine fetal demise (IUFD) were 
noted in the exposed group, a finding which remained significant in the multivariable generalized 
estimation equation, while controlling for confounders. The cumulative incidences of neurological 
hospitalizations over time were comparable between the groups. The Cox regression confirmed a 
lack of association between true knot of cord and total long term neurological related 
hospitalizations. While presence of true knot of the umbilical cord is associated with higher IUFD 
rates, in our population, however, its presence does not appear to impact the long term neurological 
health of exposed offspring. 
 

61) Are paula method exercises effective for gastrointestinal reactivation post-elective 
cesarean delivery? Randomized controlled trial.  
Liebergall-Wischnitzer, M., A. Shaphir, A. Solnica and D. Hochner-Celnikier, J Adv Nurs 2020. 
AIM: To examine the effectiveness of the Paula Method exercises in comparison to standard care on 
resumption of gastrointestinal (GI) activity in women postelective caesarean delivery (CD). DESIGN: 
Randomized controlled trial on a postpartum unit of a university medical centre. METHODS: Sixty-
four women following elective CD performed under regional anaesthesia were recruited between 2 
February-3 July 2018. Participants were randomized into two groups: The Paula Method exercise 
group (intervention group) and the control group. Women in the intervention group performed 
circular muscle exercises according to the Paula Method and received standard care, while those in 
the control group were treated only with standard care. Time to first bowel sounds, passage of first 
flatus and first defecation after CD were measured. RESULTS: A significant difference was found in 
the time to passage of first flatus, in favour of the intervention group (24.07 [6.85] hours versus 39.07 
[10.37] hours; p < .001). No significant differences between the groups were found for other main 
outcome measures. CONCLUSION: Paula Method exercises post CD can serve as natural and 
convenient alternative to the standard, conservative treatment to promote resumption of GI activity. 
IMPACT: CD can be associated with postoperative ineffective peristalsis that can lead to a paralytic 
ileus. Since standard methods are not sufficient for all women, there is a need for alternative 
modalities to accelerate the resumption of bowel functioning. In the Paula Method exercise group, 
time to first flatus passage occurred significantly sooner compared with the control group. Time to 
first defecation was earlier in the Paula Method exercise group but this difference did not reach 
statistical significance. Along with gum chewing, Paula Method exercises can be part of a simple and 
inexpensive GI activation strategy post CD. Further research should be performed using these 
exercises post other operative procedures. 
 

62) Placental vascular tree characterization based on ex-vivo mri with a potential application 
for placental insufficiency assessment.  
Link, D., A. Many, L. Ben-Sira, R. Tarrasch, S. Bak, D. Kidron, Z. Gordon, S. Yagel, S. Harel and D. 
Ben Bashat, Placenta 2020 96: 34-43. 
INTRODUCTION: Understanding regarding the whole placental vascular network structure is 
limited. Our aim was to quantitatively characterize the human placental vascular tree ex-vivo using 
high-resolution MRI. METHODS: 34 normal placentas were rinsed and injected with a solution of 
gelatin and contrast agent through the umbilical vessels. A sample of six placentas taken from 
pregnancies with intrauterine-growth-restriction (IUGR) was used to demonstrate the potential 
application to cases with placental insufficiency. Structural ex-vivo MR scans of the placenta were 
performed using high resolution T(1) weighted images. A semi-automatic method was developed to 
segment and characterize the placental vascular architecture: placental volume and cord insertion 
location, number of bifurcations, generations and vessels diameters. RESULTS: Different vascular 
patterns were found in placentas with central versus marginal cord-insertion. Based on the placental 
volume and number of bifurcations we were able to predict birth weight. Furthermore, preliminary 
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results on IUGR sample demonstrated the potential of this method to differentiate between small 
newborns with suspected IUGR from small normal newborns who reached their full growth 
potential. Results obtained using the automatic method were validated against manual values 
demonstrating no significant differences or bias. Histopathology supported the imaging findings. 
DISCUSSION: This is the first study to quantitatively characterize the human placental vascular 
architecture using high resolution ex-vivo MRI. Different patterns of vascular architecture may be 
related to different functioning of the placenta and affect fetal development. This method is simple, 
relatively fast, provides detailed information of the placental vascular architecture, and may have 
important clinical applications. 
 

63) Unplanned cesarean delivery in the second stage of labor holds higher odds of 
complications than in the first stage, while similar in primiparas and multiparas.  
Lipschuetz, M., J. Guedalia, S. M. Cohen, A. A. Lewkowicz, H. Amsalem, G. Karavani, S. Yagel and 
R. Unger, Fetal Diagn Ther 2020 47(7): 565-571. 
BACKGROUND: While endeavors to reduce cesarean delivery (CD) rates are given priority 
worldwide, it is important to evaluate if these efforts place parturients and neonates at risk. CD 
performed in the second stage of labor carries higher risks of maternal and fetal complications and 
is a more challenging surgical procedure than that performed in the first stage or before labor. In a 
population with a low CD rate, we sought to evaluate the rate of maternal and fetal complications 
associated with unplanned CD (UCD) performed in the second vs. the first stage of labor, in 
primiparas and multiparas, as well as the risk factors leading to and the complications associated 
with UCD in the second stage of labor in this low-CD rate setting. METHODS: This was a 
retrospective, electronic medical record-based study of 7,635 term and preterm singletons born via 
UCD in the period 2003-2015. Maternal and neonatal background and outcome parameters were 
compared between groups. Logistic regression modeling was applied to adjust for clinically and 
statistically significant risk factors. RESULTS: UCD was more likely to be performed in the second 
stage of labor in mothers delivering larger fetuses (head circumference and body weight ≥90 centile) 
and those with persistent occiput posterior (POP) presentation. UCD in the second stage was 
strongly associated with serious maternal complications (excessive hemorrhage and fever) compared 
to UCD performed in the first stage, in both primiparas and multiparas. CONCLUSIONS: UCD 
performed in the second stage of labor, while less frequent than first-stage UCD, is more likely with 
larger neonates and POP presentation, and is associated with a higher rate of maternal complications 
in primiparas and multiparas. Complication rates in our low-CD-rate population did not exceed 
those reported in the literature from high-CD-rate areas. 
 

64) Prediction of vaginal birth after cesarean deliveries using machine learning.  
Lipschuetz, M., J. Guedalia, A. Rottenstreich, M. Novoselsky Persky, S. M. Cohen, D. Kabiri, G. Levin, 
S. Yagel, R. Unger and Y. Sompolinsky, Am J Obstet Gynecol 2020 222(6): 613 e611-613 e612. 
BACKGROUND: Efforts to reduce cesarean delivery rates to 12-15% have been undertaken 
worldwide. Special focus has been directed towards parturients who undergo a trial of labor after 
cesarean delivery to reduce the burden of repeated cesarean deliveries. Complication rates are lowest 
when a vaginal birth is achieved and highest when an unplanned cesarean delivery is performed, 
which emphasizes the need to assess, in advance, the likelihood of a successful vaginal birth after 
cesarean delivery. Vaginal birth after cesarean delivery calculators have been developed in different 
populations; however, some limitations to their implementation into clinical practice have been 
described. Machine-learning methods enable investigation of large-scale datasets with input 
combinations that traditional statistical analysis tools have difficulty processing. OBJECTIVE: The 
aim of this study was to evaluate the feasibility of using machine-learning methods to predict a 
successful vaginal birth after cesarean delivery. STUDY DESIGN: The electronic medical records of 
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singleton, term labors during a 12-year period in a tertiary referral center were analyzed. With the 
use of gradient boosting, models that incorporated multiple maternal and fetal features were created 
to predict successful vaginal birth in parturients who undergo a trial of labor after cesarean delivery. 
One model was created to provide a personalized risk score for vaginal birth after cesarean delivery 
with the use of features that are available as early as the first antenatal visit; a second model was 
created that reassesses this score after features are added that are available only in proximity to 
delivery. RESULTS: A cohort of 9888 parturients with 1 previous cesarean delivery was identified, 
of which 75.6% of parturients (n=7473) attempted a trial of labor, with a success rate of 88%. A 
machine-learning-based model to predict when vaginal delivery would be successful was 
developed. When features that are available at the first antenatal visit are used, the model showed a 
receiver operating characteristic curve with area under the curve of 0.745 (95% confidence interval, 
0.728-0.762) that increased to 0.793 (95% confidence interval, 0.778-0.808) when features that are 
available in proximity to the delivery process were added. Additionally, for the later model, a risk 
stratification tool was built to allocate parturients into low-, medium-, and high-risk groups for failed 
trial of labor after cesarean delivery. The low- and medium-risk groups (42.4% and 25.6% of 
parturients, respectively) showed a success rate of 97.3% and 90.9%, respectively. The high-risk 
group (32.1%) had a vaginal delivery success rate of 73.3%. Application of the model to a cohort of 
parturients who elected a repeat cesarean delivery (n=2145) demonstrated that 31% of these 
parturients would have been allocated to the low- and medium-risk groups had a trial of labor been 
attempted. CONCLUSION: Trial of labor after cesarean delivery is safe for most parturients. Success 
rates are high, even in a population with high rates of trial of labor after cesarean delivery. 
Application of a machine-learning algorithm to assign a personalized risk score for a successful 
vaginal birth after cesarean delivery may help in decision-making and contribute to a reduction in 
cesarean delivery rates. Parturient allocation to risk groups may help delivery process management. 
 

65) Cervical dilation at the time of epidural catheter insertion is not associated with the 
degree of prolongation of the first or second stages of labor, or the rate of instrumental 
vaginal delivery.  
Lipschuetz, M., E. A. Nir, S. M. Cohen, J. Guedalia, H. Hochler, H. Amsalem, G. Karavani, D. 
Hochner-Celnikier, R. Unger and S. Yagel, Acta Obstet Gynecol Scand 2020 99(8): 1039-1049. 
INTRODUCTION: Epidural analgesia (EA) is an established option for efficient intrapartum 
analgesia. Meta-analyses have shown that EA differentially affects the first stage of labor but 
prolongs the second. The question of EA timing remains open. We aimed to investigate whether EA 
prolongs delivery in total and whether the EA administration timing vis-a-vis cervical dilation at 
catheter insertion is associated with a modulation of its effects on the duration of the first and second 
stages, as well as the rate of instrumental vaginal delivery in primiparas and multiparas. MATERIAL 
AND METHODS: A retrospective electronic medical records-based study of 18 870 singleton term 
deliveries occurring in our institution from 2003 to 2015. Cervical dilation was determined within a 
half-hour of EA administration. We examined whether cervical dilation at EA administration 
correlated with the duration of the first and/or second stage, with the rate of prolonged second stage, 
and with the rate of interventional delivery. The study group was stratified to 10 subgroups defined 
by 1-cm intervals of cervical dilation at EA administration. Logistic regression modeling was applied 
to analyze the association between EA timing and rate of instrumental delivery while controlling for 
possible confounders. RESULTS: In primiparas, receiving EA correlated with longer medians of 
active first stage (+51 minutes; P < .001) and second stage (+55 minutes; P < .001). In multiparas, 
median increases in active first stage (+43 minutes; P < .001) and second stage (+8 minutes; P < .001) 
were noted. The timing of EA, vis-a-vis cervical dilation (1-10 cm) was not associated with a 
substantial modulation of these effects. Logistic regression showed that cervical dilation at EA was 
not associated with a higher instrumental vaginal delivery rate. CONCLUSIONS: Epidural analgesia 
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prolonged the first and second stages of labor vs no epidural. Having EA was associated with a 
higher instrumental delivery rate but not with higher rates of maternal or neonatal complications, in 
primi- and multiparas. Importantly, the timing of EA, vis-a-vis cervical dilation, was not associated 
with substantial changes in the duration of labor stages or the instrumental delivery rate. Thus, EA 
may be offered early in the first stage of labor. 
 

66) Exposure to meconium-stained amniotic fluid and long-term neurological-related 
hospitalizations throughout childhood.  
Matalon, R., T. Wainstock, A. Walfisch and E. Sheiner, Am J Perinatol 2020. 
OBJECTIVE:  This study aimed to investigate the possible impact of meconium-stained amniotic 
fluid (MSAF) on the occurrence of neurological-related hospitalizations throughout childhood and 
adolescence. STUDY DESIGN:  In this population-based cohort analysis, all singleton deliveries 
occurring between 1991 and 2014 at the Soroka University Medical center were included and the 
long-term neurological-related hospitalizations were compared between children with and without 
MSAF during their delivery. A Kaplan-Meier survival analysis was constructed for the evaluation of 
cumulative hospitalization rate due to neurological morbidity over the 18 years of follow-up, and a 
Cox proportional hazards model was used to study the independent association between MSAF and 
childhood neurological morbidity while controlling for potential confounders. RESULTS:  During 
the study period, 243,725 deliveries met the inclusion criteria; 35,897 of the cohort (15%) constituted 
the exposed group (MSAF), while the rest of the cohort (n = 207,828) constituted the unexposed 
group (no MSAF). A total of 7,543 hospitalizations due to neurological-related morbidity were 
documented with a rate of 3.2% (1,152) in children exposed to MSAF as compared with 3.1% (6,391) 
in the unexposed group (OR 1.1, 95% confidence interval 0.9-1.1, p = 0.149). The survival curve 
showed a comparable cumulative hospitalization rate in the MSAF-exposed group compared with 
the unexposed group (log rank p = 0.349). The Cox analysis, controlled for gestational diabetes and 
hypertension, gestational and maternal ages, demonstrated MSAF exposure not to be an 
independent risk factor for neurological-related hospitalizations during childhood (adjusted hazard 
ratio = 1.03, 0.96-1.09). CONCLUSION:  Fetal exposure to MSAF, at any gestational age, does not 
appear to be an independent risk factor for later neurological-related hospitalizations throughout 
childhood and adolescence. KEY POINTS: · MSAF is associated with several short-term 
complications such as low Apgar scores.. · The long-term implications of MSAF exposure are yet to 
be clearly defined.. · Fetal exposure to MSAF is not a risk factor for neurological morbidity 
throughout childhood.. 
 

67) Implementation of machine learning models for the prediction of vaginal birth after 
cesarean delivery.  
Meyer, R., N. Hendin, M. Zamir, N. Mor, G. Levin, E. Sivan, D. Aran and A. Tsur, J Matern Fetal 
Neonatal Med 2020: 1-7. 
OBJECTIVE: Accurate prediction of vaginal birth after cesarean is crucial for selecting women 
suitable for a trial of labor after cesarean (TOLAC). We sought to develop a machine learning (ML) 
model for prediction of TOLAC success and to compare its accuracy with that of the MFMU model. 
METHODS: All consecutive singleton TOLAC deliveries from a tertiary academic medical center 
between February 2017 and December 2018 were included. We developed models using the 
following ML algorithms: random forest (RF), regularized regression (GLM), and eXtreme gradient-
boosted decision trees (XGBoost). For developing the ML models, we disaggregated BMI into height 
and weight. Similarly, we disaggregated prior arrest of progression into prior arrest of dilatation and 
prior arrest of descent. We applied a nested cross-validation approach, using 100 random splits of 
the data to training (80%, 792 samples) and testing sets (20%, 197 samples). We used the area under 
the precision-recall curve (AUC-PR) as a measure of accuracy. RESULTS: Nine hundred and eighty-
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nine TOLAC deliveries were included in the analysis with an observed TOLAC success rate of 85.6%. 
The AUC-PR in the RF, XGBoost and GLM models were 0.351 ± 0.028, 0.350 ± 0.028 and 0.336 ± 0.024, 
respectively, compared to 0.325 ± 0.067 for the MFMU-C. The algorithms performed significantly 
better than the MFMU-C (p-values = .0002, .0004, .0393 for RF, XGBoost, GLM respectively). In the 
XGBoost model, eight variables were sufficient for accurate prediction. In all ML models, previous 
vaginal delivery and height were among the three most important predictors of TOLAC success. 
Prior arrest of descent contributed to prediction more than prior arrest of dilatation, maternal height 
contributed more than weight. CONCLUSION: All ML models performed significantly better than 
the MFMU-C. In the XGBoost model, eight variables were sufficient for accurate prediction. Prior 
arrest of descent and maternal height contribute to prediction more than prior arrest of dilation and 
maternal weight. 
 

68) Impact of the COVID-19 outbreak on routine obstetrical management.  
Meyer, R., G. Levin, N. Hendin and E. Katorza, Isr Med Assoc J 2020 22(8): 483-488. 
BACKGROUND: Channeling medical resources for coronavirus disease-2019 (COVID-19) 
management can potentially endanger routine healthcare practices. As a preventive measure, a 
department of obstetrics and gynecology in Israel constructed a separate, designated complex for its 
COVID-19-exposed patients. OBJECTIVES: To evaluate the effect of the COVID-19 pandemic 
infection control measures on obstetric care in the obstetrical emergency department and delivery 
unit. METHODS: The authors collected data retrospectively from February 2020 to March 2020 and 
compared it to data of a parallel period in 2019. RESULTS: From 1 February 2020 to 28 March 2020, 
3897 women were referred to the emergency department (ED), compared to 4067 the previous year. 
Mean duration of treatment until decision and referral indications did not differ between 2020 and 
2019 (207 vs. 220 minutes, P = 0.26; urgent referrals 58.8% vs. 59.2%, P = 0.83). A per-week comparison 
showed a significant reduction in ED referrals only in the last week of the period (337 [2020] vs. 515 
[2019], P < 0.001). The proportion of women admitted to the delivery unit in active labor was 
significantly higher in the last three weeks (39.1% vs. 28.2%, P = 0.005). During February and March 
2020, 1666 women delivered, compared to 1654 during February and March 2019. The proportion of 
types and modes of delivery did not differ. In a per-week comparison, the number of deliveries did 
not differ (mean 208 vs. 206, P = 0.88). CONCLUSIONS: With timely preparation and proper 
management, negative impact of COVID-19 can be reduced in obstetrical emergency departments. 
 

69) Low volume forceps practice and anal sphincter injury rate.  
Meyer, R., A. Rottenstreich, S. Kees, M. Zamir, S. Yagel and G. Levin, Arch Gynecol Obstet 2020 301(5): 
1133-1138. 
PURPOSE: While the increased rates of high degree perineal tears were previously associated with 
the use of forceps, in the current era of low volume of forceps practice, factors associated with the 
occurrence of this potential complication remain understudied. We aim to evaluate factors associated 
with obstetric anal sphincter injury (OASIS) in obstetric units with a low volume forceps practice. 
METHODS: A retrospective cohort study was conducted at two tertiary medical centers. All 
singleton pregnancies delivered by forceps extraction between 2011 and 2019 were analyzed. Women 
who experienced anal sphincter injury were compared to those who did not. RESULTS: The study 
cohort included 764 forceps deliveries. There were 19 (2.5%) cases of OASIS. Women with anal 
sphincter injury had higher rates of gestational diabetes mellitus (21% vs. 5.6%, OR [95% CI] 4.46 
(1.41-14.04), p = 0.02). Birth weights and the rate of macrosomia did not differ between groups. 
Induction of labor was more common among the OASIS group (68% vs. 41.7%, OR [95% CI] 3.0 (1.1-
8.0), p = 0.02). Sequential use of forceps (after failed vacuum attempt) was associated with OASIS (8 
(42%) vs. 76 (10.2%), OR [95% CI] 6.4 (2.5-16.4), p < 0.001). In a multivariate logistic regression, 
sequential forceps was the only factor independently associated with OASIS (OR [95% CI] 4.7 (1.3-
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18.2), p = 0.02). CONCLUSIONS: Rate of OASIS was relatively low in the current cohort. Sequential 
use of forceps was found to be the most important determinant in OASIS occurrence. 
 

70) Tampon loss - management among adolescents and adult women.  
Meyer, R., A. Rottenstreich, A. Mohr-Sasson, N. Dori-Dayan, A. Toren and G. Levin, J Obstet Gynaecol 
2020: 1-4. 
The widespread use of tampons carries a risk of tampon loss due to imperfect use. We performed a 
retrospective study including all women attending the emergency room (ER) with the complaint of 
tampon loss during 2011-2018. Overall, 72 women presented to the ER with a complaint of tampon 
loss. In 25% (18/72), a lost tampon was found on physical examination. The lost tampon was found 
in a higher rate among adolescents as compared to older women (4 (80%) vs. 14 (21%), 15.1, p = .01). 
Time from tampon loss to referral for evaluation was shorter among adolescents as compared to 
older women (7 ± 3 vs. 21 ± 21 h, p = .007). In most adolescents with a complaint of a lost tampon - it 
was eventually found on pelvic examination, as opposed to older women, in whom a finding was 
present in only one-fifth of cases. This highlights the importance of thorough examination of 
adolescents presenting due to tampon loss. The study protocol was approved by the Sheba Medical 
Center review board (March 15, 2018), 6345-19-SMC.IMPACT STATEMENTWhat is already known 
on this subject? Very little is known regarding the distinguished phenomena of tampon loss among 
adult females.What do the results of this study add? In most adolescents referred due to tampon loss 
- a tampon was found on pelvic examination, as opposed to older women.What are the implications 
of these findings for future clinical practice and/or further research? In most adolescents referred 
due to tampon loss - a tampon will be found on pelvic examination, as opposed to older women, in 
whom a finding is present in only one-fifth of cases. This highlights the importance of thorough 
examination of adolescents presenting with a loss of tampon. 
 

71) The role of fetal head circumference in the formation of obstetric anal sphincter injuries 
following vacuum deliveries among primiparous women.  
Meyer, R., A. Rottenstreich, M. Shapira, M. Alcalay, E. Ram, Y. Yinon and G. Levin, Arch Gynecol 
Obstet 2020 301(6): 1423-1429. 
PURPOSE: To evaluate the association of sonographic fetal head circumference (HC) with obstetric 
anal sphincter injury (OASIS) occurrence among primiparous women who underwent vacuum-
assisted delivery (VAD). METHODS: A retrospective study of all primiparous women who delivered 
at term by VAD between 2011 and 2019 and underwent ultrasound with fetal biometry within 1 week 
prior to delivery. Women who suffered OASIS were compared to women without OASIS. RESULTS: 
Overall, 74 of 3222 (2.3%) primiparous women suffered an OASIS. As compared with control, women 
with OASIS were younger (median 28 vs. 30 years, p = 0.001), had higher BMI (median 28.2 vs. 
26.9 kg/m(2), p = 0.03), and had a longer second stage of labor (median 190 vs. 168 min, p = 0.01). 
Fetal head circumference was larger in the OASIS group (mean 334 vs. 330 mm, p = 0.03), occiput 
posterior fetal head position was more prevalent (12 (16%) vs. 232 (7.4%), OR [95% CI]: 2.43 (1.29-
4.57), p = 0.004), and the rate of mediolateral episiotomy performed was lower (58 (78.0%) vs. 2777 
(88.2%), OR [95% CI]: 0.48 (0.27-0.85), p = 0.01). Multivariate regression modeling identified higher 
fetal HC (aOR [95% CI] 1.03 (1.001-1.06), p = 0.04) and occiput posterior (aOR [95% CI] 2.5 (1.16-5.71), 
p = 0.01) as independently positively associated with OASIS. Mediolateral episiotomy and maternal 
age were independently negatively associated with an OASIS (aOR [95% CI] 0.39 (0.18-0.85), 
p = 0.01); aOR [95% CI] 0.4 (0.17-0.60), p = 0.001). CONCLUSIONS: Sonographic large fetal HC is 
associated with OASIS occurrence during VAD. The only modifiable predictor of OASIS detected 
was mediolateral episiotomy, found to be protective against OASIS. 
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72) Risk factors for third stage placental complications among primigravid women.  
Meyer, R., A. Rottenstreich, A. Tsur, T. Cahan and G. Levin, Placenta 2020 99: 16-20. 
INTRODUCTION: Third stage placental complications (TSPC) including partially or complete 
retained placenta, are a common obstetric complication. Previous studies have underlined risk 
factors for TSPC in heterogenous populations of women, whereas data regarding primigravid term 
women are scarce. We aimed to identify the factors associated with TSPC in this subset of parturients. 
METHODS: A retrospective cohort study including all primigravid women who delivered vaginally 
a term, live-singleton neonate between 2011 and 2019. Women who underwent revision of the uterine 
cavity due to TSPC were compared with those who did not. Univariate and multivariate regression 
analyses were performed in order to identify the risk factors for TSPC. RESULTS: Overall, 16,867 
deliveries met the study inclusion criteria. Of those, 1097 (6.5%) deliveries were complicated by 
TSPC. Women with TSPC were older (p < 0.001) and with a higher proportion of lateral and fundal 
placental location (p < 0.001). In a multivariate regression analysis, the following factors were 
positively independently associated with TSPC: maternal age (aOR [95% CI] 1.26 (1.17-1.36), 
p < 0.001), the use of assisted reproduction technologies (aOR [95% CI] 1.26 (1.06-1.49), p = 0.007), 
preeclampsia (aOR [95% CI] 3.39 (1.89-6.10), p < 0.001), thrombocytopenia (aOR [95% CI] 1.83 (1.34-
2.48), p < 0.001), oxytocin administration (aOR [95% CI] 1.29 (1.12-1.48), p < 0.001) and longer second 
stage duration (aOR [95% CI] 1.03 (1.003-1.05), p = 0.02). Fetal male gender was negatively associated 
with TSPC (aOR [95% CI] 0.80 (0.70-0.92), p = 0.002). DISCUSSION: We have identified multiple 
independent risk factors for TSPC among primigravid women. This information can aid in patient 
counseling and delivery management in these subset of parturients. 
 

73) The effect of fetal weight on the accuracy of sonographic weight estimation among 
women with diabetes.  
Meyer, R., A. Rottenstreich, A. Tsur, T. Cahan, D. Shai, H. Ilan and G. Levin, J Matern Fetal Neonatal 
Med 2020: 1-7. 
Objective: The assessment of sonographic estimated fetal weight (EFW) enables identification of 
fetuses in the extremes of weight, thus aiding in the planning and management of peripartum care. 
There are conflicting reports regarding the accuracy of EFW in diabetic mothers. We aimed to study 
the factors associated with the accuracy of EFW at term, specifically the role of gestational and pre-
gestational diabetes in this setting.Methods: A retrospective study including all women carrying 
singleton term gestations who delivered within a week following a sonographic fetal weight 
estimation between 2011 and 2019. Accurate EFW was defined as within 10% of the actual 
birthweight. We allocated the study cohort into two groups: (1) Accurate EFW (2) inaccurate EFW. 
Both groups were compared in order to identify factors associated with the inaccuracy of 
EFW.Results: Overall, 41,263 deliveries were available for evaluation, including 412 (1.0%) deliveries 
among women with pre-gestational diabetes and 4,735 (11.5%) among women with gestational 
diabetes. Of them, 7,280 (17.6%) had inaccurate EFW. Inaccurate EFW was associated with 
nulliparity, OR 0.82 [95% CI] (0.78-0.87), oligohydramnios, OR 0.81 [95% CI] (0.71-0.93), 
pregestational diabetes, OR [95% CI] 0.61 (0.50-0.79), and extremity of fetal weight; <2,500 grams-OR 
[95% CI] 0.37 (0.33-0.41) and >4,000 grams OR [95% CI] 0.52 (0.48-0.57). On multiple regression 
analysis, the following factors were independently associated with inaccurate EFW: pregestational 
diabetes, OR [95% CI] 0.58 (0.46-0.73), p < .001, nulliparity, OR [95% CI] 0.86 (0.82-0.91), p < .001 and 
higher fetal weight (for each 500 grams), OR [95% CI [1.25 (1.21-1.30), p < .001. On analysis of 
different weight categories, pregestational diabetes was associated with inaccurate EFW only in 
those with birthweight >3,500 grams, OR [95% CI] 0.37 (0.24-0.56) (p < .001).Conclusion: Among 
pregestational diabetic women, the accuracy of sonographic EFW when assessed to be >3,500 grams 
is questionable. This should be taken into consideration when consulting women and planning 

40



 

delivery management.Synopsis: Among pregestational diabetic women, the accuracy of estimated 
sonographic fetal weight higher than 3,500 grams is of limited accuracy. 
 

74) Is it safe to perform amnioinfusion in the presence of suspected intraamniotic infection?  
Meyer, R., A. Rottenstreich, A. Tsur, D. Shai, R. Yoeli and G. Levin, Int J Gynaecol Obstet 2020 151(2): 
225-230. 
OBJECTIVE: To study the effect of amnioinfusion in the presence of suspected intra-amniotic 
infections (SII) on maternal outcomes among women delivering at term. METHODS: A retrospective 
cohort study was conducted at a tertiary medical center. All consecutive singleton term deliveries 
with SII during 2011-2019 were included. Cases where amnioinfusion was performed after the 
diagnosis of SII were compared to cases without amnioinfusion, matched by cervical dilation at 
diagnosis of SII. Maternal and obstetric adverse outcomes were compared. RESULTS: After matching 
for cervical dilation at diagnosis of SII, the study cohort included 786 women: 62 (7.9%) women in 
the amnioinfusion group and 724 (92.1%) in the control group. A composite of adverse maternal 
outcomes occurred in 106 (13.5%) deliveries. There were no significant differences in the rates of 
maternal adverse outcomes between the amnioinfusion and control groups (11.0% vs 13.7%, 
respectively; P=0.59), including postpartum endometritis (5.0% vs 3.3%, respectively; P=0.46) and 
febrile morbidity (10.0% vs 6.5%, respectively; P=0.42). Neonatal blood gas outcomes and Apgar 
scores did not differ between groups. CONCLUSION: The use of amnioinfusion for alleviating non-
reassuring fetal heart rate in the presence of SII is safe and does not increase the rate of maternal 
adverse outcome. 
 

75) Sonographic fetal head circumference and the risk of obstetric anal sphincter injury 
following vaginal delivery.  
Meyer, R., A. Rottenstreich, M. Zamir, H. Ilan, E. Ram, M. Alcalay and G. Levin, Int Urogynecol J 2020 
31(11): 2285-2290. 
INTRODUCTION: High birth weight is strongly associated with OASIS; nevertheless, it has not been 
determined which biometric characteristics most affect OASIS occurrence. We aimed to evaluate the 
association of estimated fetal head circumference with OASIS occurrence among primiparous 
women delivering by unassisted vaginal delivery. METHODS: A retrospective study included all 
primiparous women who delivered at term by spontaneous vaginal delivery from 2011-2019. 
Women were allocated to two groups: (1) those who experienced OASIS and (2) those who did not 
experience OASIS. Risk factors for OASIS were analyzed. RESULTS: Overall, 7646 women were 
included in the study cohort. Of those, 119/7646 (1.6%; 95% CI, 1.3-1.9%) experienced OASIS. 
Sonographic head circumference and birth weight did not vary between groups. Prolonged second 
stage was more common in the OASIS group [23 (19%) vs. 986 (13.3%), 1.58 OR (95% CI 1.003-2.51, 
p = 0.04)]. Absence of epidural analgesia was more common in the OASIS group [30 (25%) vs. 1197 
(15.9%), 1.8 OR (95% CI 1.1-2.7, p = 0.006)]. On multivariate logistic regression analysis, the lack of 
epidural analgesia and duration of second stage of labor were both independently positively 
associated with OASIS [adjusted OR 2.67 (95% CI 1.55-4.62), p < 0.001, adjusted OR 1.23 (95% CI 1.11-
1.43), p < 0.001, respectively)]. CONCLUSION: Sonographic head circumference and birth weight 
are not associated with OASIS occurrence among primiparous women delivering by an unassisted 
vaginal delivery. Prolonged second stage and the use of epidural analgesia are modifiable risk factors 
among these women. 
 

76) Wireless, remote solution for home fetal and maternal heart rate monitoring.  
Mhajna, M., N. Schwartz, L. Levit-Rosen, S. Warsof, M. Lipschuetz, M. Jakobs, J. Rychik, C. Sohn and 
S. Yagel, Am J Obstet Gynecol MFM 2020 2(2): 100101. 
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BACKGROUND: Access to prenatal care can be challenging due to physician shortages and rural 
geography. The multiple prenatal visits performed to collect basic fetal measurements lead to 
significant patient burden as well. The standard of care tools for fetal monitoring, external fetal heart 
rate monitoring with cardiotocography, as used today, must be applied by a medical professional in 
a healthcare setting. Novel tools to enable a remote and self-administered fetal monitoring solution 
would significantly alleviate some of the current barriers to care. OBJECTIVE: To compare maternal 
and fetal heart rate monitoring data obtained by 'Invu system' (a wireless, wearable, self-
administered, fixed-location device containing passive electrical and acoustic sensors) to 
cardiotocography, toward a true remote fetal monitoring solution. MATERIALS AND METHODS: 
A prospective, open-label, multicenter study evaluated concurrent use of Invu and cardiotocography 
in pregnant women, aged 18 to 50 years, with singleton pregnancies ≥32+0 weeks' gestation 
(NCT03504189). Simultaneous recording sessions from Invu and cardiotocography lasted for ≥30 
minutes. Data from the 8 electrical sensors and 4 acoustic sensors in the Invu belt were acquired, 
digitized, and sent wirelessly for analysis by an algorithm on cloud-based servers. The algorithm 
validates the data, preprocesses the data to remove noise, detects heartbeats independently from the 
two data sources (electrical and acoustic), and fuses the detected heartbeat arrays to calculate fetal 
heart rate (FHR) and maternal heart rate (MHR). The primary performance endpoint was Invu FHR 
limit of agreement within ± 10 beats per minute (bpm) of FHR measured with cardiotocography. 
RESULTS: A total of 147 women were included in the study analysis. The mean (SD) maternal age 
was 31.8 ±6.9 years, and the mean gestational age was 37.7 ±2.3 weeks. There was a highly significant 
correlation between FHR measurements from Invu and cardiotocography (r = 0.92; P<0.0001). The 
95% limits of agreement for the difference, the range within which most differences between the two 
measurements will lie, were -8.84 bpm to 8.24 bpm. Invu measurements of MHR were also very 
similar to cardiotocography and were highly significantly correlated (r = 0.97; P<0.0001). No adverse 
events were reported during the study. CONCLUSION: Although captured by very different 
methods, the FHR and MHR outputs wirelessly obtained by the Invu system through passive 
methods were very similar to those obtained by the current standard of care. The limits of agreement 
for FHR measured by Invu were within a clinically acceptable ± 8 bpm of cardiotocography FHR. 
The Invu device uses passive technology to allow for safe, non-invasive and convenient monitoring 
of patients in the clinic and remotely. Further work should investigate how remote perinatal 
monitoring could best address some of the recent challenges seen with prenatal care and maternal 
and fetal outcomes. CLINICAL TRIAL INFORMATION: Registration date: April 20, 2018; First 
participant enrollment: February 28, 2018; ClinicalTrials.gov registration NCT03504189; 
https://clinicaltrials.gov/ct2/show/NCT03504189. 
 

77) 'Luckily, I don't believe in statistics': Survey of women's understanding of chance of 
success with futile fertility treatments.  
Miron-Shatz, T., H. Holzer, A. Revel, A. Weissman, D. Tarashandegan, A. Hurwitz, M. Gal, A. Ben-
Chetrit, A. Weintraub, A. Ravhon and A. Tsafrir, Reprod Biomed Online 2020. 
RESEARCH QUESTION: Why are women who face poor prognoses for success in assisted 
reproductive technologies (ART) choosing to pursue treatments using their own eggs, despite 
receiving information that their chances of success are very low. DESIGN: Cross-sectional study 
based on an anonymous questionnaire distributed to women aged between 43 and 45 years, 
undergoing ART using their own oocytes, at six public outpatient fertility clinics and three public in-
hospital IVF units in Israel between 2015 and 2016. The main outcome measure was personal 
estimation of chance to achieve a live birth after the current ART treatment cycle and the cumulative 
estimated rate after all the treatment cycles the patient intended to undergo. RESULTS: Response 
rate was 70.0%, with 91 participants of mean age 43.8 ± 0.7 years. Participants estimated their delivery 
rates after the next ART treatment cycle at 49.0 ± 31.8% (response rate 93.4%) and their cumulative 
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delivery rates after all the ART treatments they would undergo at 57.7 ± 36.3% (response rate 90.1%). 
This is significantly higher than the predicted success rates of 5% and 15%, respectively (both P < 
0.001), which are based on national register data. Nearly one-half of patients rated themselves as 
having a better than average chance of conception (47.3%). CONCLUSION: Women do not pursue 
futile treatments because they lack information. Despite being informed of the low success rates of 
conception using ART treatments, many patients of advanced maternal age have unrealistically high 
expectations from ART, essentially ignoring their estimated prognosis when deciding on treatment 
continuation. Future work should examine the psychological reasons behind continuing futile 
fertility treatments. 
 

78) Physician experience is associated with greater underestimation of patient pain.  
Miron-Shatz, T., M. Ormianer, J. Rabinowitz, Y. Hanoch and A. Tsafrir, Patient Educ Couns 2020 103(2): 
405-409. 
OBJECTIVE: Procedural pain is unique in that physicians simultaneously cause and assess it. 
Experienced male physicians are known to underestimate their female patients' pain more than other 
physicians. However, it is unknown whether this also occurs in obstetrics/gynecology, where all 
patients are females. This study addresses the gap in literature on procedural pain assessment 
accuracy. METHODS: The present research compares paired pain evaluations from 20 
obstetricians/gynecologists and their 92 female patients. RESULTS: Our data demonstrate that 
patients' reported pain levels (M = 5.53, SD = 2.7) were significantly higher than their physicians' pain 
estimates (M = 4.89, SD = 2.19), t = 2.64, p < 0.005. The gap between patients' and physicians' pain 
estimates was greatest among physicians with the greatest procedural experience (M = 1.49, 
SD = 2.24), f = 5.72, p < 0.005. Male physicians underestimated their patients' pain significantly more 
than female physicians do, t = 2.27, p < 0.05. CONCLUSION: Our results shed light on systematic 
underestimation of procedural pain and highlight the significance of experience and sex differences 
in pain evaluation. PRACTICE IMPLICATIONS: Physicians' experience influences their perception 
of patient pain while performing procedures. Experienced male physicians, even those who 
exclusively treat female patients, need to be aware of this ubiquitous bias in assessing their female 
patients' procedural pain. 
 

79) Novel incision-free device for transvaginal apical pelvic organ prolapse repair.  

Nathan, J. H., R. P. Goldberg, H. H. Chill, D. Scherr and D. Shveiky, J Minim Invasive Gynecol 2020 
27(4): 959-965. 
STUDY OBJECTIVE: The purpose of this study was to present the feasibility and potential clinical 
advantages of Apyx (Escala Medical, Israel), a minimally invasive incision-free anchoring device, for 
apical prolapse repair. DESIGN: An experimental prospective animal and cadaver study. SETTING: 
Animal facility and a cadaver laboratory of a tertiary care teaching hospital. PATIENTS: Included in 
this study were 7 ovine models, 2 porcine specimens, and 3 fresh unembalmed female human 
cadavers. INTERVENTIONS: The Apyx device for sacrospinous ligament (SSL) suspension was 
tested on ovine and porcine models. The pullout force needed to detach the Apyx anchor from the 
SSL was measured. Safety, reliability, and feasibility of this new incision-free procedure were also 
tested on an ovine model and human cadavers. The precision in deployment of the Apyx device to 
the SSL was tested via palpation by the surgeon, tissue dissection, and x-ray imaging. The efficacy 
was tested both by pullout forces and histologic analysis of the vaginal attachment to the SSL. 
MEASUREMENTS AND MAIN RESULTS: Forty-two anchors were inserted into the SSLs on ovine 
and porcine models and on cadaver SSLs. No abnormalities or malfunctions were noted in the 
functional performance of the anchors or the retrieval device. Mean pullout force for the ovine animal 
model was 38.64 ± 2.80 N. Pullout force in the porcine model was found to be in correlation with the 
values observed in the ovine model. None of the measured forces was below 20 N. Accuracy and 
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safety tests showed good consistency when deploying the Apyx device to the SSL with no damage 
to surrounding organs in the ovine or the human cadaver model. Histology demonstrated biologic 
adhesion characterized by a gross assessment of a newly formed, firm fibrotic tissue 12 weeks after 
anchor deployment. CONCLUSION: The Apyx anchoring system, a novel incision-free minimally 
invasive prolapse repair device, demonstrated an anatomically feasible, easy-to-use procedure for 
suspending the vaginal apex to the SSLs. Its clinical safety, efficacy, and impact on patient symptoms 
and quality of life should be further studied. 
 

80) Genital pain and sexual functioning: Effects on sexual experience, psychological health, 
and quality of life.  
Nimbi, F. M., V. Rossi, F. Tripodi, M. Luria, M. Flinchum, R. Tambelli and C. Simonelli, J Sex Med 
2020 17(4): 771-783. 
BACKGROUND: Genital pain (GP) is a common symptom in women of reproductive age. The 
prevalence of GP is difficult to gauge as it has been underreported by both patients and clinicians 
and neglected in clinical studies despite wide recognition of the adverse effects to women's health. 
AIM: The purpose of the present study was 3-fold: (i) to explore the self-reported presence and 
perception of GP and its association with sexual functioning, sexual distress, emotions, 
psychopathology, and quality of life (QoL); (ii) to explore if, controlling for the pain effect, women 
with Female Sexual Function Index (FSFI) scores indicating sexual dysfunction also reported worse 
outcomes regarding sexual distress, emotions, psychological health, and QoL than GP women with 
higher FSFI scores; and (iii) to evaluate the effects of GP duration, comparing women with GP with 
shorter (<6 months) duration of symptoms with women with longer (≥6 months) duration of 
symptom of GP on sexual functioning, distress, emotions, psychopathology and QoL. METHODS: 
A total of 1,034 women (age ranges between 18 and 40 years) from the Italian general population 
completed a web survey on sexual health. OUTCOMES: 6 self-report questionnaires exploring 
different biopsychosocial factors were assessed: the FSFI, the Female Sexual Distress Scale, the 
Positive and Negative Affect Schedule, the Short Form McGill Pain Questionnaire adapted for GP, 
the Short Form 36, and the Symptom Check List-90-Revised. RESULTS: Women who reported GP 
(n = 319) indicated generally lower sexual function than women without GP (n = 648; P = .036). They 
reported a higher level of sexual distress (P < .001), more negative emotions related to sexual 
experiences (P = .001), lower scores in all QoL domains (P < .001), and higher levels of 
psychopathological symptoms (P < .001). Controlling for pain effects, women whose FSFI scores 
indicated sexual dysfunction (n = 150) reported higher rates of sexual distress than women whose 
FSFI scores indicated normal sexual function (n = 169; P < .001). The scores also indicated fewer 
positive (P < .001) and more negative emotions (P < .001) related to sexuality, lower QoL (P < .001) 
and significantly higher psychological burden (P < .001). Moreover, women experiencing GP for 
≥6 months reported significantly lower means on the FSFI total score (P < .05; especially in the desire, 
satisfaction, and pain domains), distress (P < .001), and emotions (P < .05) than women experiencing 
GP duration <6 months. No significant differences were found on the QoL and the 
psychopathological symptoms. CLINICAL IMPLICATIONS: GP is significantly pervasive, but a 
high percentage of sexual problems and related emotional suffering is overlooked. Raising 
awareness about this issue is critical, both among clinicians and the general public. STRENGTHS & 
LIMITATIONS: The present study highlighted important characteristics of GP from a community 
sample; the results indicate problems related to pain experiences and their repercussions on sexual, 
psychological, affective health, and QoL. Major limitations are related to the use of self-report 
measures via a web-based study. CONCLUSION: The results provide evidence of a lack of 
awareness regarding pain experiences as they relate to sexual functioning in women; clinicians 
would be advised to more fully investigate sexual functioning and psychosocial variables associated 
with GP during routine consultation beginning with the first onset of the symptoms. Nimbi FM, 
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Rossi V, Tripodi F, et al. Genital Pain and Sexual Functioning: Effects on Sexual Experience, 
Psychological Health, and Quality of Life. J Sex Med 2020; 17:771-783. 
 

81) Religiosity level and mammography performance among Arab and Jewish women in 
Israel.  
Pinchas-Mizrachi, R., A. Solnica and N. Daoud, J Relig Health 2020. 
This study compared mammography performance by religiosity level among Arab (weighted 
n = 103,347) and Jewish women (weighted n = 757,956) in Israel aged 50-74, using data from the 2017 
National Social Survey of the Central Bureau of Statistics. In the Survey, women were asked 
regarding mammogram performance in the 2 years prior. Mammography performance was 78.2% 
among Jewish women and 64.8% among Arab women. Among Jewish women, self-identifying as 
"Very religious" and "Somewhat religious" was associated with lower mammography performance 
compared to being 'non-religious.' The association was in the opposite direction among Arab women. 
When tailoring interventions to increase mammography performance among ethnically diverse 
groups, planners should consider women's religiosity. 
 

82) The length of the second stage of labor in nulliparous, multiparous, grand-multiparous, 
and grand-grand multiparous women in a large modern cohort.  
Rosenbloom, J. I., A. Rottenstreich, S. Yagel, Y. Sompolinksy and G. Levin, Eur J Obstet Gynecol Reprod 
Biol 2020 253: 273-277. 
OBJECTIVE: The objectives of this study were to characterize the length of the second stage of labor 
in a large contemporary cohort of women with varying obstetrical histories and to investigate the 
factors associated with the length of the second stage. STUDY DESIGN: This was a retrospective 
cohort study conducted at a tertiary medical center. Women with singleton spontaneous vaginal 
deliveries between the years 2005-2017 were included. The length of the second stage was compared 
between groups based on obstetrical history and maternal and obstetrical characteristics were 
evaluated to identify factors associated with the length of the second stage. RESULTS: There were 
100,759 deliveries included in the study. The second stage of labor was longest in nulliparous women 
with an epidural (median 96 min, interquartile range 53-142 min), which was 57 min longer than in 
nulliparous women without an epidural. In parous, grand-multiparous, grand-grand multiparous, 
and women with a prior cesarean delivery, all without an epidural, there was no clinically significant 
difference in the length of the second stage (median 6-7 min). The length of the second stage was 
significantly shorter in women delivering preterm compared to women delivering at term. 
Birthweight, previous cesarean delivery, gestational age, use of epidural analgesia, and induction of 
labor were all independently positively associated with the length of the second stage, while parity 
was negatively associated with the length of the second stage. CONCLUSION: The median length of 
the second stage of labor was considerably longer than historically described in nulliparous women 
and relatively shorter in parous women. 
 

83) Latency of preterm hypertensive disorders of pregnancy and subsequent cardiovascular 
complications.  
Rosenbloom, J. I., D. Stwalley, K. J. Lindley, D. Michael Nelson, M. A. Olsen and M. J. Stout, Pregnancy 
Hypertens 2020 21: 139-144. 
OBJECTIVES: To test the hypothesis that increasing latency from diagnosis to delivery in patients 
with preterm hypertensive disorders of pregnancy is associated with an increased maternal risk of 
cardiovascular admission after delivery. STUDY DESIGN: Retrospective cohort from the IBM 
MarketScan® Commercial Database from 2006 to 2016. Patients age 15-45 years with a preterm 
delivery complicated by a hypertensive disorder of pregnancy, at least 6 months of continuous 
insurance coverage prior to delivery and at least 365 days of coverage post-delivery were included. 

45



 

MAIN OUTCOME MEASURES: Hospital readmission after delivery for a composite of acute 
cardiovascular events (cardiomyopathy, heart failure, cardiac arrest, myocardial infarction) or 
cerebrovascular events. Cox proportional hazards were used to estimate the risk of the primary 
outcome for each week of latency from diagnosis to delivery. RESULTS: There were 34,989 women 
in the study with a median follow-up of 2.57 years (IQR 1.66 to 1.54 years) with a median time from 
diagnosis to delivery of three days (IQR 0 to 14 days). An increasing time from diagnosis to delivery 
was associated with an increased risk of an acute cardiovascular event (adjusted HR 1.06, 95% CI 
1.01, 1.11 per week), in models adjusted for maternal comorbidities and demographic factors. Later 
gestational age at diagnosis was associated with a decreased risk of maternal cardiovascular 
admission after delivery (aHR 0.94, 95% CI 0.91, 0.98 for each week increase in gestational age). 
CONCLUSIONS: Prolonging expectant management of preterm hypertensive disorders of 
pregnancy is associated with an increased risk of maternal cardiovascular disease after delivery. 
 

84) Reproductive outcomes among women of childbearing age with achalasia after peroral 
endoscopic myotomy: A single-center experience.  
Rottenstreich, A., R. Brodie, G. Marom, H. Jacob, A. Benson and Y. Mintz, J Laparoendosc Adv Surg 
Tech A 2020. 
Background: Achalasia may occasionally occur among women of childbearing age. Pregnancy may 
lead to deterioration of the disease and negatively affect maternal and perinatal outcomes. However, 
the impact of peroral endoscopic myotomy (POEM) on reproductive outcomes has been 
understudied. Methods: A retrospective study on prospectively maintained database, including 
women aged 18-45 who underwent POEM during 2012-2017 at a university hospital. Results: During 
the study period, POEM was performed in 86 patients. Of them, 23 were women of childbearing age 
(median age 31.9 [26.0-40.7] years). Follow-up data were available for a median of 24 [16-41] months. 
Treatment success (Eckardt score <3) was achieved in 22 (95.7%) women. Six (26.1%) women 
reported attempting to conceive after POEM. Overall, 7 post-POEM pregnancies among 5 women 
were encountered. All 7 pregnancies were naturally conceived with a median surgery-to-conception 
interval of 16 [10-21] months. The median gestational weight gain was 10 kg, and was insufficient in 
all pregnancies. None of the women was hospitalized during the index gestation. All pregnancies 
resulted in term live-birth vaginal delivery. The median neonatal birthweight was 2940 g, with only 
one case of a small-for-gestational age infant. Achalasia-related symptoms recurred during 2 
pregnancies, with resolution following delivery. Conclusions: Pregnancy after POEM for the 
treatment of achalasia was associated with favorable maternal and perinatal outcomes. This data 
should reassure women who wish to conceive following peroral myotomy. 
 

85) Disease flare at prior pregnancy and disease activity at conception are important 
determinants of disease relapse at subsequent pregnancy in women with inflammatory 
bowel diseases.  
Rottenstreich, A., S. Fridman Lev, R. Rotem, T. Mishael, S. Grisaru Granovsky, B. Koslowsky, E. 
Goldin and A. Bar-Gil Shitrit, Arch Gynecol Obstet 2020 301(6): 1449-1454. 
PURPOSE: Disease flare throughout gestation are not uncommon among women with inflammatory 
bowel diseases (IBD), and can substantially affect pregnancy outcomes. We aimed to evaluate the 
effect of prior pregnancy outcome on the risk of disease flare at subsequent pregnancy in women 
with IBD. METHODS: Women with IBD attending a multidisciplinary clinic for the preconception, 
antenatal and postnatal treatment were prospectively recruited during 2011-2018. RESULTS: Overall, 
476 IBD women were followed during the study period. Of them, 69 (14.5%) had two pregnancies 
throughout follow-up period and constituted the study cohort. Among these 69 women, 48 (69.6%) 
had Crohn's disease and 21 (30.4%) ulcerative colitis. The median interpregnancy interval was 20 [11-
32] months. Overall, 34 (49.3%) women experienced disease flare at the subsequent pregnancy. In 
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multivariate analysis, active disease at conception (odds ratio [95% CI]: 25.65 (3.05, 25.52), P < 0.001) 
and history of disease flare at the previous pregnancy (odds ratio [95% CI]: 4.21 (1.10, 16.58), 
P < 0.001) were the only independent predictors of disease relapse in current gestation. Rates of 
hospitalization during pregnancy (14.7% vs. 0, P = 0.02) and preterm delivery (32.4% vs. 5.7%, 
P = 0.006) were higher, and neonatal birth weight was lower (median 3039 vs. 3300 g, P = 0.03), in 
those with disease flare as compared to those with maintained remission. CONCLUSION: History 
of disease relapse at previous gestation and periconception disease activity were found as important 
predictors of disease flare among IBD women. These data would facilitate adequate counseling and 
informed management decisions among reproductive-aged IBD women and their treating 
physicians. 
 

86) Factors associated with pregnancy outcomes in women with a history of cerebral sinus 
venous thrombosis.  
Rottenstreich, A., H. Gershgoren, G. Spectre, N. Da'as, O. S. Bentur, G. Levin and Y. Kalish, J Thromb 
Thrombolysis 2020 50(1): 151-156. 
To collect and summarize pregnancy outcomes among women with a history of cerebral sinus vein 
thrombosis (CSVT). A retrospective multicenter case-control study. The study group comprised all 
women diagnosed with CSVT during 2004-2018 at four university hospitals, and with follow-up data 
of pregnancy. A control group of women with a singleton pregnancy was established by matching, 
four-to-one, according to maternal age. The data of 74 pregnancies of 65 women with CSVT were 
analyzed. The median time-to-pregnancy interval from the CSVT was 4.2 [2.7-6.8] years. 
Anticoagulation therapy in the form of enoxaparin was administered in 68 (91.9%) pregnancies. 
Adjunctive low-dose aspirin was used throughout 12 (16.2%) pregnancies. Overall, 54 (73.0%) of the 
pregnancies ended in live births and 20 (27.0%) in miscarriage. The use of anticoagulation therapy 
during pregnancy was positively associated with live birth outcome (P < 0.001). Late adverse 
outcomes were encountered in 19 (25.7%) pregnancies, including the delivery of a small for 
gestational age infant (n = 12), gestational hypertensive disorders (n = 6) and placental abruption 
(n = 3). The use of adjunctive aspirin was associated with a lower rate of late adverse pregnancy 
outcomes (P = 0.03). No recurrent CSVT, thrombosis at other sites, and major bleeding episodes were 
observed during pregnancy. Live-birth rate was higher (P = 0.007) and the rate of late adverse 
outcome was lower (P = 0.01) for the control (n = 296) than the study group. Among pregnant women 
with a prior CSVT, no recurrent thrombosis events were observed during gestation. The use of 
prophylactic anticoagulation was associated with live birth. The use of adjunctive aspirin should be 
further studied in this setting, as its utilization correlated with a lower rate of late pregnancy 
complications. 
 

87) Is real-time dynamic cervical shortening predictive of preterm birth?- a case control study.  

Rottenstreich, A., N. Gochman, G. Kleinstern, G. Levin, Y. Sompolinsky, M. Rottenstreich, H. Y. Sela, 
S. Yagel and S. Porat, J Matern Fetal Neonatal Med 2020: 1-8. 
OBJECTIVES: We aimed to assess the risk of preterm birth in those with real-time dynamic cervical 
shortening. METHODS: A retrospective matched case-control study. The study group comprised all 
women with dynamic cervical shortening (≥4 mm) noted from 24 to 34 weeks of gestation during 
2010-2017 at a university hospital. Two control groups of women were established by matching the 
minimal and maximal cervical length measured, as well as age, parity, gestational age, history of 
spontaneous preterm birth, symptoms of preterm labor, and delivery year. RESULTS: Data from 339 
women were analyzed, 113 with dynamic cervical shortening comprised the study group, and two 
groups with 113 women each, matched for the minimal and maximal cervical lengths measured 
comprised the control groups. Rates of spontaneous preterm birth rate at <37 weeks (32.7% vs. 15.9%; 
OR [95% CI]: 2.60 (1.36, 4.87), p = .004) and <35 weeks (15.9% vs. 5.3%; OR [95% CI]: 3.38 (1.29, 8.86), 
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p = .013) were significantly higher among those with dynamic cervix than among the control group 
matched for the maximal cervical length, and comparable to the control group matched for the 
minimal cervical length. The negative predictive values of cervical length for preterm birth 
occurrence at various cutoff values were lower in those with dynamic cervix. CONCLUSIONS: The 
minimal cervical length measured should be used to guide patient management when dynamic 
cervix is noted. In the setting of dynamic cervical change, the value of cervical length as a negative 
predictor of preterm birth is limited. 
 

88) Risk factors associated with neonatal thrombocytopenia in pregnant women with 
immune thrombocytopenic purpura.  
Rottenstreich, A., N. Israeli, B. Roth, U. Elchalal, H. Amsalem, N. Da'as, M. Rottenstreich and Y. 
Kalish, J Matern Fetal Neonatal Med 2020 33(9): 1572-1578. 
Objectives: To characterize the risk factors associated with neonatal thrombocytopenia among 
pregnant women with immune thrombocytopenic purpura (ITP).Methods: We reviewed the records 
of ITP patients who delivered during 2006-2016 at our medical center.Results: Of 253 pregnancies, 
median maternal age at diagnosis was 29 [25-33] years, 222 (87.7%) had previously-diagnosed ITP 
and 31 (12.3%) were diagnosed with new-onset ITP during pregnancy. Baseline characteristics were 
comparable between the groups except for a higher proportion of nulliparity among those with new-
onset disease (p = .002). Maternal nadir platelet count was significantly lower among those with new-
onset compared to previously diagnosed ITP (median 62 × 10(9)/L versus 81 × 10(9)/L, p = .005). 
Neonatal thrombocytopenia (<150 × 10(9)/L) was encountered in 24 (9.5%) pregnancies and required 
treatment in 12 (50%) of them. Neonatal platelet count was directly correlated with maternal platelet 
count at delivery (r = 0.23, p = .01), with significantly lower maternal platelet count among those 
whose newborns experienced thrombocytopenia (p < .001). Neonatal thrombocytopenia followed a 
higher proportion of pregnancies of women with new-onset than previously diagnosed ITP (22.6 
versus 7.7%, p = .02). In multivariate analysis, the presence of new-onset ITP (odds ratio [95% CI]: 
4.88 (1.68, 14.16), p = .004) was the only independent predictor of the development of neonatal 
thrombocytopenia.Conclusion: Neonatal thrombocytopenia presented following almost one-tenth of 
pregnancies with ITP. New pregnancy-onset disease was the only prognostic marker for neonatal 
thrombocytopenia. This finding could contribute to risk stratification and individualized patient 
management. 
 

89) Factors associated with women's adherence to postpartum thromboprophylaxis.  
Rottenstreich, A., A. Karlin, Y. Kalish, G. Levin and M. Rottenstreich, J Thromb Thrombolysis 2020 49(2): 
304-311. 
Postpartum low-molecular-weight heparin (LMWH) thromboprophylaxis is indicated for a 
substantial proportion of women. We assessed women's adherence to postpartum 
thromboprophylaxis and the factors associated with adherence. This retrospective cohort study was 
conducted at a university hospital during 2018. Parturients for whom a recommendation for LMWH 
prophylaxis was given at discharge from the maternity ward were contacted at the end of the 
recommended post-discharge course of LMWH, and were invited to participate in a telephone 
survey. The main outcome measures were optimal (> 80%) and suboptimal adherence (< 80%) to 
LMWH administration, reasons for nonadherence, and views regarding LMWH, as assessed by an 
adapted Beliefs about Medication Questionnaire. Overall, 250 women completed the questionnaire. 
The median recommended duration of post-discharge LMWH was 7 [5-8] days. Suboptimal 
adherence was reported by 82 (32.8%); 45 (18.0%) women did not administer any LMWH dose 
following discharge and only 147 (58.8%) completed the full LMWH course. In multivariate analysis, 
patients' perceptions of the necessity of LMWH [odds ratio (95% CI): 3.50 (2.12, 9.53), P = 0.002] and 
of the adequacy of the explanation given prior to discharge regarding LMWH technical 
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administration [odds ratio (95% CI): 5.0 (2.33, 11.11), P < 0.001] were positively associated with 
optimal adherence. Nearly one-third of women prescribed postpartum LMWH thromboprophylaxis 
reported suboptimal adherence. Patients' perceptions of the necessity of the treatment and their 
opinion of the adequacy of explanation regarding LMWH technical administration were identified 
as predictors of treatment compliance, and thus represent potential areas for improvement. 
 

90) Extremely early pregnancy (<6 mo) after sleeve gastrectomy: Maternal and perinatal 
outcomes.  
Rottenstreich, A., G. Levin, T. Ben Porat, M. Rottenstreich, R. Meyer and R. Elazary, Surg Obes Relat 
Dis 2020. 
BACKGROUND: Data are scarce regarding outcomes of pregnancies occurring very early after 
bariatric surgery. OBJECTIVES: We compared outcomes of pregnancies occurring extremely early 
(surgery-to-conception interval <6 mos) after laparoscopic sleeve gastrectomy (LSG) with those 
occurring later (≥6 mos postsurgery). SETTING: A university hospital. METHODS: We reviewed the 
records of all women who underwent LSG and delivered during 2006-2019. RESULTS: Of 196 
women, 23 (11.7%) became pregnant within 6 months of surgery. For these women, the median 
surgery-to-conception interval was 116 [interquartile range 76-161] days, compared with 903 [465-
1377] days for the remaining cohort. Three (13.0%) women turned out postoperatively to be pregnant 
at the time of LSG. Compared with women who conceived later, the extremely early pregnancy 
group had lower gestational weight gain (median 4 versus 10 kg, P < .001), including negative 
gestational weight gain in 9 (39.1%) women. The proportion of small for gestational age (SGA) infants 
was higher among women who conceived within 6 months after surgery rather than later (26.1% 
versus 10.4%, P = .04). Other maternal and perinatal outcomes were similar between the groups. In 
multivariate analysis, conceiving within 6 months after LSG was the only independent factor 
associated with delivering a SGA infant (odds ratio [95% confidence interval]: 3.35 (1.12, 10.01), P = 
.03). CONCLUSIONS: Pregnancy occurring in the first 6 months after LSG was independently 
associated with a higher rate of SGA infants. Delaying conception during the very early 
postoperative period is recommended. Providing adequate contraception and excluding the 
presence of early pregnancy at the time of surgery are of utmost importance. 
 

91) Chorioamnionitis at latent phase more than doubles the risk for cesarean delivery 
compared to chorioamnionitis at active phase.  
Rottenstreich, A., G. Levin, A. Tsur, D. Shai and R. Meyer, Arch Gynecol Obstet 2020. 
PURPOSE: Chorioamnionitis, or intraamniotic infection, is a common condition, carrying an 
increased risk of intrapartum cesarean delivery (CD). The morbidity related to chorioamnionitis is 
more common in those undergoing CD, as compared to those with successful vaginal delivery. We 
aimed to examine the risk factors associated with CD among women with chorioamnionitis. 
METHODS: A retrospective cohort study from a tertiary medical center. We included women at term 
carrying a singleton gestation with suspected chorioamnionitis undergoing a trial of labor between 
2011 and 2019. The primary outcome was the mode of delivery. RESULTS: Data from 1436 women 
with chorioamnionitis were analyzed; 1288 (89.7%) were nulliparous. Overall, 1064 (74.1%) delivered 
vaginally, and 372 (25.9%) by CD. The rate of CD was significantly higher in nulliparous as compared 
to parous parturients (26.9% vs. 16.9%, P = 0.008), and in those with fever onset at latent phase as 
compared to those in whom fever appeared at active labor (≥ 6 cm) (47.0% vs. 18.1%, P < 0.001). In a 
multivariate analysis, CD was positively associated with: onset of fever at latent phase (aOR [95% 
CI] 4.75 (3.54, 6.32), P < 0.001), nulliparity (aOR [95% CI] 3.25 (1.98, 5.34), P < 0.001), maternal age 
(aOR [95% CI] 1.52 (1.10, 2.09), P = 0.01) and birth weight (aOR [95% CI] 1.23 (1.04, 1.44), P = 0.01). 
CONCLUSION: Women with chorioamnionitis had a high rate of CD. Nulliparity and onset of fever 
prior to active labor were the strongest independent predictors of CD. It remains to be determined 
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whether those deemed at high risk for failed trial of labor, should undergo CD earlier in the course 
of labor to improve chorioamnionitis-related outcomes. 
 

92) Clinical utility of fecal calprotectin in monitoring disease activity and predicting relapse 
in pregnant patients with inflammatory bowel diseases.  
Rottenstreich, A., T. Mishael, S. G. Granovsky, B. Koslowsky, H. Schweistein, G. Abitbol, E. Goldin 
and A. B. Shitrit, Eur J Intern Med 2020 77: 105-110. 
OBJECTIVES: Inflammatory bowel diseases (IBDs) are commonly diagnosed in reproductive-aged 
women and can substantially affect pregnancy outcomes. Non-invasive monitoring of IBD during 
the prenatal course is particularly challenging as traditional laboratory biomarkers are often affected 
by pregnancy-related physiologic changes. We aimed to evaluate the role of fecal calprotectin (FC) 
in monitoring disease activity and predicting relapse among IBD women throughout gestation. 
METHODS: Women with IBD attending a multidisciplinary clinic for the preconception, antenatal 
and postnatal treatment were prospectively recruited during 2014-2018. FC levels were determined 
with an enzyme-linked immunoassay. RESULTS: A total of 265 FC (preconception, n = 41; 1st 
trimester, n = 48; 2nd trimester, n = 84; 3rd trimester, n = 76; postpartum, n = 16) measurements were 
obtained in 157 pregnancies. Higher FC concentrations were found in all time points in those with 
active disease than those in remission as assessed by either physician global assessment or disease 
clinical scores. FC levels were significantly correlated with physician global assessment and disease 
activity indices in all 5 periods of investigation. Excluding those with disease flare at the time of 
conception, disease relapse was encountered during the prenatal course in 40 (31.5%) of the 
remaining 127 pregnancies. FC levels were significantly higher in those who experienced a disease 
flare later in the course of gestation as compared to those who maintained clinical remission (median 
341 vs. 224 μg/g, P = 0.04). CONCLUSION: FC appears to be a reliable marker of ongoing disease 
activity throughout the prenatal course as well as a predictor of imminent disease flare among IBD 
pregnant patients. 
 

93) Factors associated with postcesarean blood transfusion: A case control study.  
Rottenstreich, A., N. Regev, G. Levin, Y. Ezra, S. Yagel, Y. Sompolinsky, D. Mankuta, Y. Kalish and 
U. Elchalal, J Matern Fetal Neonatal Med 2020: 1-8. 
Objective: Cesarean delivery (CD) is a known risk factor for postpartum hemorrhage. However, the 
characteristics associated with post-CD transfusion are not well-established. We aimed to assess 
blood transfusion rates and associated factors following CD.Methods: A retrospective case-control 
study of women who underwent CD at a university hospital. The study group comprised all women 
who received blood transfusion following surgery. A control group of women who did not receive 
postoperative blood transfusion was assigned in a two-to-one ratio.Results: During study period, the 
overall post-CD blood transfusion rate was 4.7%. The study group comprised 170 women, and the 
control group 340. Maternal age (aOR [95% CI]: 1.07 (1.03, 1.11), p = .001), parity (aOR [95% CI]: 1.26 
(1.09, 1.47), p = .002), gestational hypertensive disorders (aOR [95% CI]: 4.07 (1.52, 10.91), p = .005), 
maternal comorbidities (aOR [95% CI]: 4.16 (1.88, 9.1), p < .001), lower predelivery hemoglobin level 
(aOR [95% CI]: 0.43 (0.34, 0.54), p < .001), and major placental abnormalities (aOR [95% CI]: 2.74 (1.04, 
7.18), p = .04) were independently associated with blood transfusion requirement. Intrapartum 
characteristics associated with blood transfusion requirement included nonelective procedure (aOR 
[95% CI]: 3.21 (1.72, 5.99), p < .001), prolonged second stage of labor (aOR [95% CI]: 5.50 (2.57, 11.78), 
p < .001), longer duration of surgery (aOR [95% CI]: 1.03 (1.02, 1.04), p < .001), general anesthesia 
(aOR [95% CI]: 2.11 (1.14, 3.91), p = .02), and greater estimated operative blood loss (aOR [95% CI]: 
5.72 (3.15, 10.36), p < .001).Conclusions: Among women who underwent CD, we identified 11 factors 
associated with blood transfusion following surgery. Prospective studies are warranted to assess the 
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implementations of prophylactic interventions to reduce transfusion rates among those deemed at 
high risk for CD-related bleeding. 
 

94) Recurrence risk of preterm birth in a subsequent singleton pregnancy after a spontaneous 
preterm triplet delivery.  
Rottenstreich, A., M. Rottenstreich, Z. Ehrlich, Y. Ezra, D. Mankuta, S. Yagel, D. Kabiri, U. Elchalal 
and G. Levin, Eur J Obstet Gynecol Reprod Biol 2020 246: 123-128. 
OBJECTIVE: History of prior preterm birth (PTB) represents one of the strongest risk factors for 
recurrent PTB. Nevertheless, whether the occurrence of PTB in multifetal gestation is associated with 
increased risk of PTB in subsequent pregnancies remains unclear. We aimed to determine the 
recurrence risk of PTB in a subsequent singleton pregnancy after a previous spontaneous preterm 
triplet delivery. STUDY DESIGN: A retrospective matched case-control study. The study group 
comprised all women with spontaneous preterm trichorionic triplet delivery who had a subsequent 
singleton pregnancy during 2006-2017 at two university hospitals. A control group of women with 
spontaneous preterm dichorionic twin delivery and a subsequent singleton pregnancy, was 
established by matching, four-to-one, according to maternal age, parity, gestational age at delivery, 
and delivery year. RESULTS: Data from 170 women were analyzed, 34 with preterm triplet delivery 
and 136 matched control women with preterm twin delivery. Gestational age at the subsequent 
singleton delivery was higher in those with preterm triplet delivery than in those with preterm twin 
delivery (median 39 vs 38 weeks, P = 0.02). Women with prior triplet PTB had a significantly lower 
rate of recurrent PTB as compared with women with prior twin PTB (5.9 % vs. 25.0 %; OR [95 % CI]: 
0.19 (0.04, 0.82), P = 0.02) with lower proportions of low-birth weight infants (<2500 g) (0 % vs. 11.8 
%, P = 0.04). CONCLUSIONS: The risk of recurrent PTB following spontaneous PTB in triplet 
pregnancy was low compared to preterm twin delivery. These data provide reassurance for those 
who experienced preterm triplet delivery and suggest the need for further studies to understand the 
mechanisms contributing to PTB in multifetal pregnancies. 
 

95) Factors associated with inflammatory bowel disease flare during pregnancy among 
women with preconception remission.  
Rottenstreich, A., Z. Shifman, S. Grisaru-Granovksy, T. Mishael, B. Koslowsky and A. Bar-Gil Shitrit, 
Dig Dis Sci 2020. 
BACKGROUND: The factors associated with inflammatory bowel diseases (IBD) relapse throughout 
gestation in those with preconception remission remain unknown. AIMS: We aimed to investigate 
disease and pregnancy course among IBD women with quiescent disease at conception. METHODS: 
Women with IBD attending a multidisciplinary clinic for preconception, antenatal and postnatal 
treatment were prospectively recruited during 2011-2018. RESULTS: Overall, 298 women with IBD 
with quiescent disease at the time of conception constituted the study cohort. Of these, 112 (37.6%) 
women experienced disease flare during pregnancy. The risk of disease relapse was higher in those 
with ulcerative colitis (UC) as compared to those with Crohn's disease (CD) (48.1% vs. 31.8%, 
P = 0.005). The proportion of women with prior IBD-related gastrointestinal surgery was lower in 
those who experienced disease flare up (13.4% vs. 26.3%, P = 0.009). The use of biologic therapy at 
the time of conception was associated with lower rates of disease relapse (25.0% vs. 43.9%, P = 0.001). 
In multivariate analysis, use of conventional medications or no treatment (aOR [95% CI]: 2.0 (1.12, 
3.57), P = 0.02) and lack of prior history of IBD-related surgery (aOR [95% CI]: 3.13 (1.37, 7.14), 
P = 0.007) were independently positively associated with disease relapse. Rates of hospitalization 
during pregnancy (21.4% vs. 2.2%, P < 0.001) and preterm delivery (22.3% vs. 9.1%, P = 0.002) were 
higher, and birthweight was lower (median 2987 vs. 3153 grams, P = 0.05) in those with disease flare 
as compared to those who maintained remission. CONCLUSION: Prior IBD-related surgery and 
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biologic therapy were found as independent protective factors against relapse during pregnancy 
among women with quiescent disease at conception. 
 

96) Vaginal delivery in SARS-CoV-2-infected pregnant women in Israel: A multicenter 
prospective analysis.  
Rottenstreich, A., A. Tsur, N. Braverman, D. Kabiri, S. Porat, S. Benenson, Y. Oster, H. A. Kam, A. 
Walfisch, Y. Bart, R. Meyer, S. J. Lifshitz, U. Amikam, T. Biron-Shental, G. Cohen, Y. Sciaky-Tamir, I. 
B. Shachar, Y. Yinon and B. Reubinoff, Arch Gynecol Obstet 2020: 1-5. 
KEY MESSAGE: Among SARS-CoV-2-infected mothers, vaginal delivery rates were high and 
associated with favorable outcomes with no cases of neonatal COVID-19. PURPOSE: To investigate 
the mode of delivery and its impact on immediate neonatal outcome in SARS-CoV-2-infected 
women. METHODS: A prospective study following pregnant women diagnosed with COVID-19 
who delivered between March 15th and July 4th in seven university affiliated hospitals in Israel. 
RESULTS: A total of 52 women with a confirmed diagnosis of COVID-19 delivered in the 
participating centers during the study period. The median gestational age at the time of delivery was 
38 weeks, with 16 (30.8%) cases complicated by spontaneous preterm birth. Forty-three women 
(82.7%) underwent a trial of labor. The remaining 9 women underwent pre-labor cesarean delivery 
mostly due to obstetric indications, whereas one woman with a critical COVID-19 course underwent 
urgent cesarean delivery due to maternal deterioration. Among those who underwent a trial of labor 
(n = 43), 39 (90.7%) delivered vaginally, whereas 4 (9.3%) cases resulted in cesarean delivery. 
Neonatal RT-PCR nasopharyngeal swabs tested negative in all cases, and none of the infants 
developed pneumonia. No maternal and neonatal deaths were encountered. CONCLUSIONS: In this 
prospective study among SARS-CoV-2-infected mothers, vaginal delivery rates were high and 
associated with favorable outcomes with no cases of neonatal COVID-19. Our findings underscore 
that delivery management among SARS-CoV-2-infected mothers should be based on obstetric 
indications and may potentially reduce the high rates of cesarean delivery previously reported in 
this setting. 
 

97) Planned induction versus spontaneous delivery among women using prophylactic 
anticoagulation therapy: A retrospective study.  
Rottenstreich, A., N. Zacks, G. Kleinstern, G. Levin, Y. Sompolinsky, D. Mankuta, Y. Ezra, M. 
Rottenstreich, S. Yagel and Y. Kalish, Bjog 2020 127(10): 1241-1248. 
OBJECTIVES: To examine the outcomes of planned induction of labour versus spontaneous onset of 
labour among women using prophylactic-dose low-molecular weight heparin (LMWH) therapy. 
DESIGN: Retrospective cohort study. SETTING: University hospital. POPULATION: Women 
receiving antepartum prophylactic LMWH therapy undergoing a trial of vaginal delivery. 
METHODS: Charts from 2018-2019 were reviewed. MAIN OUTCOME MEASURES: Duration of 
anticoagulation interruption and eligibility to receive neuraxial anaesthesia. RESULTS: Data from 
199 women were analysed; 78 (39.2%) were admitted following spontaneous onset of labour and 121 
(60.8%) underwent planned induction of labour. Compared to women who underwent planned 
induction of labour, women who presented with spontaneous onset of labour had a shorter median 
admission-to-delivery interval (4.7 versus 29.3 hours, P < 0.001). Similarly, intervals from the last 
LMWH injection to delivery (25.8 versus 48.2 hours, P < 0.001) and to the first postpartum LMWH 
injection (41.2 versus 63.7 hours, P < 0.001) were shorter. Among those with spontaneous onset of 
labour, 69 (88.5%) were eligible to receive neuraxial anaesthesia. Rates of postpartum haemorrhage 
and blood transfusion were similar between the groups. No thrombotic events were encountered in 
those with spontaneous onset of labour, but four (3.3%) women who delivered following induction 
of labour developed a postpartum thrombotic event. CONCLUSION: Planned induction of labour 
was associated with a higher risk of postpartum thrombotic events than was spontaneous onset of 
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labour (4 of 121 [3.3%] versus 0 of 78 [0%]), presumably due to prolonged duration of anticoagulation 
interruption, although the difference was not statistically significant. Allowing spontaneous onset of 
labour was associated with comparable rates of bleeding complications, and only a low proportion 
(9 of 78, 11.5%) were not eligible to receive neuraxial anaesthesia. TWEETABLE ABSTRACT: Planned 
induction among women using prophylactic LMWH therapy might increase the risk of 
thromboembolic complications. 
 

98) Duration of first vaginal birth following cesarean: Is stage of labor at previous cesarean a 
factor?  
Rottenstreich, M., C. Futeran Shahar, R. Rotem, H. Y. Sela, A. Rottenstreich, A. Samueloff, O. Shen 
and O. Reichman, Eur J Obstet Gynecol Reprod Biol 2020 252: 344-348. 
OBJECTIVE: Parturients in second delivery undergoing vaginal birth after cesarean (VBAC) are 
divided to those who had their cesarean delivery (CD) while in labor as opposed to those who had 
an elective CD. We aimed to study if the stage of labor that was present during the primary CD is 
associated with the duration of subsequent spontaneous VBAC. METHODS: A retrospective study 
(2006-2014). Multiparas in second delivery with a history of a CD (P2-VBAC) were sub-grouped 
based on stage of labor at which the CD was performed in the first delivery; elective, latent, first or 
second stage of labor, Duration of labor was compared between P2-VBAC (as one group and further 
as the sub-groups) to primiparas (P1), multiparas in second (P2) and third (P3) vaginal delivery (VD). 
A Cox regression analysis was performed including maternal age, preterm-delivery, regional 
anesthesia, oxytocin augmentation, birthweight and neonatal gender. RESULTS: A total of 58,028 
parturients were included in the study. Mean duration of labor was significantly longer in 
parturients with a first VD (P1 and P2-VBAC) compared to repeat VD (P2 and P3), 6.0 versus 2.5 h, 
respectively, (P < 0.001). Analyzing duration of labor by the sub-groups of P2-VBAC revealed that 
spontaneous VD following a second-stage CD was associated with shorter duration of labor when 
compared with spontaneous VD following elective, latent and active first stage CD 4.2 versus 6.3, 
7.0, 6.9 h respectively, p<0.001. CONCLUSION: Second stage CD shortens duration of the following 
VBAC compared to those who underwent cesarean in earlier stages of labor. 
 

99) Factors associated with operatively confirmed adnexal torsion among pregnant women - 
a multicenter cohort study.  
Rottenstreich, M., I. Moran, A. Hirsch, R. Rotem, S. Armon, A. Benshushan, S. Grisaru-Granovsky 
and A. Rottenstreich, Ultraschall Med 2020. 
PURPOSE:  The aim of this study was to investigate the association of clinical, laboratory, and 
ultrasound findings with the surgical diagnosis of adnexal torsion in a retrospective cohort of women 
operated for suspected torsion during pregnancy. MATERIALS AND METHODS:  A multicenter 
retrospective study of pregnant women who underwent urgent laparoscopy for suspected adnexal 
torsion during 2004-2019 in three tertiary medical centers. RESULTS:  Adnexal torsion was found in 
143/208 (68.8 %) cases. Women with adnexal torsion had lower parity and lower rates of previous 
cesarean section, but higher rates of fertility treatments and multiple gestations, and were more likely 
to report right lower abdominal pain, with shorter duration of symptoms (<  24 hrs) and vomiting but 
not nausea. Women with adnexal torsion were found to have higher rates of sonographic findings 
suggestive of ovarian edema, while normal-appearing ovaries on ultrasound were more common in 
women without torsion. A multivariate logistic regression analysis showed that complaints of right 
abdominal pain were positively associated with adnexal torsion (aOR [95  % CI] 5.03 (1.45-17.49), 
while previous cesarean delivery and ultrasound findings of normal-appearing ovaries were 
negatively associated with adnexal torsion (aOR of 0.17 (0.05-0.52) and 0.10 (0.02-0.43), respectively). 
CONCLUSION:  Clinical characteristics and ultrasound findings may be incorporated into the 
emergency room workup of pregnant women with suspected adnexal torsion. 
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100) The association between a previous uneventful vaginal delivery of a macrosomic neonate 
and future shoulder dystocia.  
Rottenstreich, M., O. Reichman, R. Rotem, A. Rottenstreich, S. Grisaru-Granovsky and H. Y. Sela, Eur 
J Obstet Gynecol Reprod Biol 2020 258: 80-85. 
OBJECTIVE: To examine the association between vaginal delivery of a previous macrosomic neonate 
(birthweight (BW)≥ 4000) among non-diabetic women and the rate of shoulder dystocia (SD) in the 
subsequent pregnancy. STUDY DESIGN: A historical prospective cohort study in a university 
affiliated medical center from 2005 to 2019. Women who had a singleton pregnancy and two 
consecutive deliveries in our medical center were included. Women with previous GDM, SD or 
cesarean delivery were excluded. Univariate analysis was followed by multivariate logistic 
regression. RESULTS: A total of 38,942 women were included. SD incidence among the subsequent 
pregnancies was 0.44 % (172 women). In univariate analysis women with previous delivery of large 
neonates: BW≥90th percentile for gestational age and BW ≥ 4000 g had higher risk for subsequent SD 
(odds ratio 2.69 [95 % confidence interval 1.89-3.84], p < 0.01 and 2.71 [1.66-4.44], p < 0.01, 
respectively). However, a backward stepwise multivariate logistic regression model adjusted for 
significant confounders for SD in the univariate analysis, showed that women with a previous 
delivery of macrosomic neonate ≥4000 g were not found to have higher or lower risk for SD in the 
subsequent delivery. CONCLUSION: Previous uneventful delivery of a macrosomic neonate to a 
non-diabetic mother should not be regarded as a risk factor for SD in the subsequent delivery. 
 

101) The use of absorbable adhesion barriers to reduce the incidence of intraperitoneal 
adhesions at repeat cesarean delivery.  
Rottenstreich, M., R. Rotem, A. Hirsch, R. Farkash, A. Rottenstreich, H. Y. Sela, A. Samueloff and S. 
Grisaru-Granovsky, Arch Gynecol Obstet 2020 302(1): 101-108. 
PURPOSE: We aimed to evaluate the effect of an absorbable adhesion barrier (oxidized regenerated 
cellulose) for the prevention of peritoneal adhesions in women undergoing repeat cesarean delivery 
(CD). METHODS: This is a retrospective, single center study that included all women who 
underwent two consecutive CDs, 2011-2018. Women in whom an absorbable adhesion barrier 
(oxidized regenerated cellulose) was placed at the time of the initial CD (index CD) were compared 
to women in whom no such barrier was placed. The association between absorbable adhesion barrier 
placement at index CD and the presence of intraperitoneal adhesions at subsequent CD was assessed. 
Factors evaluated included intraperitoneal adhesion severity, time from skin incision to newborn 
delivery and total duration of surgery. RESULTS: We identified 2125 women that met the inclusion 
criteria. They were divided into two groups; those in whom an absorbable adhesion barrier was 
placed at index CD and those in whom no such absorbable barrier was placed. 161 (7.6%) had an 
absorbable adhesion barrier placed at index CD. At the time of index CD, the rate of intra-peritoneal 
adhesions was 34.8% in the absorbable adhesion barrier group vs 26.5% in the group without the 
absorbable adhesion barrier (p = 0.02). At the time of subsequent CD, the rate of intraperitoneal 
adhesions was 39.8% in the absorbable adhesion barrier group vs 46% in the group without the 
absorbable adhesion barrier (p = 0.13). Notably, the use of an absorbable adhesion barrier lowered 
the mean increase in adhesions rate 0.05 ± 0.55 vs 0.20 ± 0.55 (p < 0.01). Absorbable adhesion barrier 
placement at index CD was found to be independently associated with a lower rate of intraperitoneal 
adhesions at subsequent CD, aOR 0.67 (0.47-0.96). Overall, absorbable adhesion barrier placement at 
index CD was associated with a shorter mean duration of subsequent surgery (min), 37.7 ± 18.9 vs. 
42.7 ± 27.1 (p = 0.02). CONCLUSION: Absorbable adhesion barrier placement is associated with 
reduction in intraperitoneal adhesions and duration of surgery in subsequent CD. 
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102) Maternal and perinatal outcomes following laparoscopy for suspected adnexal torsion 
during pregnancy: A multicenter cohort study.  
Rottenstreich, M., R. Rotem, A. Hirsch, I. Moran, A. Ben-Shushan, S. Armon, S. Grisaru-Granovsky 
and A. Rottenstreich, Arch Gynecol Obstet 2020 302(6): 1413-1419. 
PURPOSE: To investigate the association of maternal and perinatal outcomes with the surgical 
diagnosis of adnexal torsion in a retrospective cohort of women operated for suspected torsion 
during pregnancy. STUDY DESIGN: This is a multicenter retrospective study and telephone 
questionnaire of urgent laparoscopies that occurred during pregnancy for suspected torsion between 
2004 and 2019 in three tertiary medical centers. Pregnancy outcomes of women with the surgical 
diagnosis were compared with those whose laparoscopy was negative for adnexal torsion. 
Multivariable regression modeling was applied to control for possible confounders ((adjusted odds 
ratios (aOR) ± 95% confidence intervals (CI)]. RESULTS: The study cohort included 186 women. 
Adnexal torsion was surgically found in 129/186 (69.4%) cases. The torsion group was characterized 
by higher rate of nulliparity, fertility treatments and multiple gestations as well as lower rates of 
previous cesarean delivery. Live birth was reported for 171 (91.9%) pregnancies, and the miscarriage 
rate was significantly higher in the non-torsion group. Women with torsion were more likely to be 
hospitalizes due to preterm labor; however, rates of preterm delivery were comparable between the 
groups (10.8% vs. 10.9%, p = 0.99). Logistic regression analysis had demonstrated that the 
performance of laparoscopy prior to 8 weeks of gestation was the only independent factor associated 
with miscarriage (8.23, 2.01-33.67). CONCLUSION: Pregnancy outcomes following the diagnosis of 
adnexal torsion throughout gestation were overall favorable. Laparoscopic procedure during early 
stages of pregnancy was associated with higher rates of miscarriage, regardless of the surgical 
diagnosis of adnexal torsion. 
 

103) Vacuum extraction delivery at first vaginal birth following cesarean: Maternal and 
neonatal outcome.  
Rottenstreich, M., R. Rotem, B. Katz, A. Rottenstreich and S. Grisaru-Granovsky, Arch Gynecol Obstet 
2020 301(2): 483-489. 
OBJECTIVE: To evaluate the maternal and neonatal morbidity outcome associated with vacuum 
assisted (VA) vaginal delivery at first vaginal birth following a previous cesarean delivery (CD). 
STUDY DESIGN: This is a retrospective computerized study conducted at a single tertiary center, 
between 2005 and 2018. The study compared the morbidity outcome of VA vaginal delivery between 
two groups of parturients at their first vaginal birth; primigravid and those in second delivery with 
a prior cesarean. The primary outcome was the maternal adverse outcome: postpartum hemorrhage 
(PPH), anal sphincter injuries, retained placenta, shoulder dystocia, uterine rupture, and intensive 
care unit (ICU) admissions. Secondary outcome was the neonatal adverse outcome: Apgar score, 
NICU admission, meconium aspiration, jaundice, sepsis, birth trauma, and death. Univariate 
analysis was followed by a multiple logistic regression model controlling for potential confounders, 
adjusted odds ratios (95% confidence interval). RESULTS: During the study period, we identified 
3695 parturients that engaged in Trial of labor after cesarean with no previous vaginal birth, among 
which 679 (18.4%) delivered by Vacuum (VA-VBAC). These were compared to 6544/43,083 (15.2%) 
primigravid delivered by Vacuum. The VA-VBAC group had higher risk of PPH (10.5% vs. 7.2%, 
p < 0.01), blood transfusions (5.6% vs. 3.5%, p < 0.01), retained placenta (10.2% vs. 4.7%, p < 0.01), and 
uterine rupture (0.4% vs. 0%, p < 0.01). The adverse neonatal outcomes were comparable among 
groups. CONCLUSION: The VA-VBAC has a higher risk of maternal postpartum hemorrhagic 
complications; preventive measures should be directed to this selected group of operative vaginal 
deliveries. 
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104) Previous non-diabetic pregnancy with a macrosomic infant - is it a risk factor for 
subsequent gestational diabetes mellitus?  
Rottenstreich, M., R. Rotem, O. Reichman, R. Farkash, A. Rottenstreich, A. Samueloff and H. Y. Sela, 
Diabetes Res Clin Pract 2020 168: 108364. 
AIM: To examine the association between previous pregnancy neonatal birthweight (BW) among 
non-diabetic women and the rate of gestational diabetes mellitus (GDM) in the subsequent 
pregnancy. METHODS: Case control study in a university affiliated medical center from 2005 to 2019. 
Women who had a singleton pregnancy and two consecutive deliveries in our medical center were 
included. GDM diagnosis was based on either National Diabetes Data Group or Carpenter and 
Coustan criteria. Univariate analysis was followed by multivariate logistic regression. RESULTS: A 
total of 47,823 women were included. GDM incidence among the subsequent pregnancies was 2.7% 
(1,312 women). Parturients with GDM had higher mean birthweight in their previous pregnancy 
compared with parturients without GDM (3336.9 ± 587.4 vs 3229.9 ± 488.2 g, p < 0.001). Women with 
GDM in the subsequent pregnancy as compared to women without GDM showed higher rates of 
having previous big neonates: BW ≥ 90% for gestational age, BW ≥ 4000 gr and BW ≥ 4500 g (p < 0.01 
for all), 20.2% vs. 10.7%, 9.6% vs 4.5% and 1% vs. 0.3% respectively. Multivariate analysis adjusted 
for known risk factors for GDM showed that these factors were still independently associated with 
occurrence of GDM in the subsequent pregnancy 1.7 (1.1-2.5), 1.9 (1.1-3.4), 6.0 (1.6-22.8), respectively. 
CONCLUSION: Neonatal BWs in previous pregnancy is associated with increased GDM incidence 
in the subsequent pregnancy; Women with previous macrosomia should possibly undergo a 
diagnostic testing. 
 

105) Risk factors for recurrent pelvic inflammatory disease.  
Safrai, M., A. Rottenstreich, A. Shushan, R. Gilad, A. Benshushan and G. Levin, Eur J Obstet Gynecol 
Reprod Biol 2020 244: 40-44. 
OBJECTIVE: Pelvic inflammatory disease (PID) is a common infection which can result in severe 
long term morbidity, such as chronic pelvic pain and infertility. The morbidity increases in 
correlation to the number of PID events. Our study aim to assess the risk factors for recurrence of 
pelvic inflammatory disease. METHODS: A retrospective case control study was conducted using 
data for all women who were admitted to a tertiary medical center for a recurrent PID over a duration 
of 15 years. Women who had a recurrent PID were compared to women admitted for PID treatment 
without further recurrence. Forward stepwise multivariate logistic regression analysis was 
subsequently carried out. RESULTS: The study included 133 women of whom 33 had recurrent PID. 
Women in the recurrent PID group had a higher rate of previous pelvic surgery (12 (36 %) vs. 20 (20 
%), adjusted odds ratio [OR] 2.2 (95 % confidence interval CI 1.06-5.4, p = 0.05) and more had 
intrauterine devices (IUD) still in place if they had been previously present (5 (71.4 %) vs. 9(25.7 %), 
OR 7.2, (95 % CI 1.18-43.9), p = 0.02). The majority were treated with a combination of Ampicillin and 
Gentamycin, fewer received Augmentin or a cephalosporin base regimen (28 (84.8 %) vs 56 (56.0 %), 
OR 4.4, (95 % CI 1.5-12.3, p = 0.02), (1 (3.0 %) vs 27 (27.0 %), OR 0.08, (95 % CI 0.01-0.64), (4 (12.2 %) 
vs 17 (17.0 %)) respectively. In addition, invasive treatment had been required in more patients who 
later had a recurrent PID (6 (18.1 %) vs. 4(4.0 %), OR 5.3 (95 % CI 1.1.4-20.2), p = 0.007). Antibiotic 
regimens and invasive treatment were independently associated with recurrent PID (OR 2.69; 95 % 
CI 1.13-6.41, OR 2.10; 95 % CI 1.19-3.71, respectively). CONCLUSION: Among women with PID, 
special awareness should be given to women with previous pelvic surgery, who required an 
additional interventional treatment and have an IUD inserted. Efforts should be made to achieve 
treatment success and optimal prevention to prevent recurrent PID. 
 

106) Urinary tract injuries during cesarean delivery: Long-term outcome and management.  
Safrai, M., S. Stern, O. N. Gofrit, G. Hidas and D. Kabiri, J Matern Fetal Neonatal Med 2020: 1-8. 
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OBJECTIVE: Urinary tract injury during cesarean delivery is a rare but severe complication. Due to 
the high prevalence of cesarean delivery, this injury may pose a high burden of morbidity. We 
reviewed the cases of lower urinary tract injuries identified during cesarean delivery in a tertiary 
medical center and identified diagnosis and treatment methods, as well as short and long-term 
outcomes, to establish a protocol of care for such cases. METHODS: We included women with 
urinary tract injury during cesarean delivery between 2004 and 2018. The cases were identified 
according to ICD-9 codes, as well as free text in the medical report and discharge letter. Data were 
collected retrospectively. Telephone interviews were conducted to obtain additional data regarding 
long-term outcomes. RESULTS: In14 years, a total of 17,794 cesarean deliveries were performed at 
our institution (17.5% of all deliveries), 14 cases of bladder injury, and 11 cases of ureteral injury were 
identified featuring an incidence of 0.08 and 0.06%, respectively. All bladder injuries were diagnosed 
and repaired intra-operatively. Six (55%) cases of ureteral injury were diagnosed in the post-
operative period, and 3 of these patients required further surgery for definitive treatment. None of 
the patients suffered long-term adverse effects. Most bladder injuries occurred in women with 
previous cesarean delivery in the presence of abdominal adhesions. In contrast, most ureteral injuries 
occurred in women with emergency cesarean delivery during the second stage of labor, and were 
accompanied by an extension of the uterine incision. All women had normal kidney function in 
follow up and did not suffer from long term sequelae. CONCLUSION: Urinary tract injury is an 
uncommon complication of cesarean delivery. A high index of suspicion is recommended to avoid 
late diagnosis and complications. We propose a comprehensive protocol for the management of these 
injuries. 
 

107) Maternal history of recurrent pregnancy loss and long-term risk of thromboembolic 
events.  
Schwarzman, P., D. Paz Levy, A. Walfisch, R. Sergienko, E. H. Bernstein and E. Sheiner, J Reprod 
Immunol 2020 138: 103084. 
BACKGROUND: Recurrent pregnancy loss is a multifactorial disorder with potential underlying 
maternal hypercoagulability. OBJECTIVE: We aimed to investigate whether a history of recurrent 
pregnancy loss poses an independent risk for future maternal long-term thromboembolic morbidity. 
STUDY DESIGN: A population-based study compared the incidence of long-term thromboembolic 
morbidity in a cohort of women with and without a history of recurrent pregnancy loss. Data were 
collected from two databases that were cross-linked and merged: a computerized hospitalization 
database and a computerized obstetrics and gynecology perinatal database. Deliveries occurred 
between the years 1991-2017. The risk for long-term thromboembolic morbidity was based on the 
hospital's database and a pre-defined set of ICD codes of thromboembolic related hospitalizations. 
A Kaplan-Meier survival curve was constructed to compare the cumulative incidence of significant 
thromboembolic morbidity in the exposed and unexposed groups, and a Cox proportional hazards 
model, to control for confounders. RESULTS: During the study period, 123,791 parturients met the 
inclusion criteria; 6.7 % n = 8247 of which experienced previous recurrent pregnancy loss-the 
exposed group. The rate of thromboembolic related hospitalizations was almost double in exposed 
women as compared to non-exposed 1.1 % vs. 0.6 %, OR = 1.8; 95 % 1.4-2.2; p < 0.001). Cumulative 
thromboembolic event incidence, as depicted in the survival curves, was also significantly higher 
among patients with recurrent pregnancy loss history (Log rank p < 0.001). The Cox model confirmed 
recurrent pregnancy loss history to be an independent risk factor for later maternal thromboembolic 
morbidity, while controlling for maternal age, known thrombophilia, ethnicity, smoking, 
hypertension, diabetes, and fertility treatment (aHR 1.27, 95 %CI 1.02-1.59, p=0.034). CONCLUSION: 
A history of recurrent pregnancy loss is an independent risk factor for long-term thromboembolic 
morbidity, even in the absence of known maternal thrombophilia. 
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108) Pelvic floor disorders following different delivery modes-a population-based cohort 
analysis.  
Schwarzman, P., D. Paz Levy, A. Walfisch, R. Sergienko, E. H. Bernstein and E. Sheiner, Int Urogynecol 
J 2020 31(3): 505-511. 
INTRODUCTION AND HYPOTHESIS: Identifying protective factors against pelvic floor disorders 
(PFDs) is important. We investigated whether cesarean delivery (CD) at the indication of abnormal 
second stage of labor (ASSL) has the same protective effect against future PFDs. METHODS: This 
population-based cohort study included deliveries occurring from 1991-2017 in a tertiary medical 
center. Women were grouped by their delivery mode: patients with vaginal deliveries (VD) only; 
those with CD only, excluding second-stage indications; and those with CD due to ASSL. The 
outcome measure, PFDs and related repair diagnoses, included any recorded hospitalization 
involving a pre-defined set of ICD-9 codes. A Kaplan-Meier survival curve compared cumulative 
PFD morbidity in the different groups, and a Cox proportional hazards model controlled for 
confounders. RESULTS: A total of 106,003 patients met the inclusion criteria; 86.7% (n = 91,856) 
experienced VD only, 11.7% (n = 12,359) underwent CD only and 1.7% (n = 1788) had at least one CD 
due to ASSL. PFD-related hospitalization incidence was 0.7% (n = 719) for the entire cohort. While a 
significantly higher PFD-related hospitalization rate was recorded in the VD group (0.7%) compared 
with the ASSL CD group (0.3%) and the non-ASSL CD group (0.5%, p < 0.001), after controlling for 
potential confounders, an independent and protective association was noted between CD and later 
PFDs only in parturients who did not experience ASSL (aHR 0.679, 95% CI 0.51-0.90, p = 0.006). 
CONCLUSIONS: CDs may be protective against later PFD development only if performed prior to 
the second stage of labor. 
 

109) Bold-MRI demonstrates acute placental and fetal organ hypoperfusion with fetal brain 
sparing in response to phenylephrine but not ephedrine.  
Shapiro, J., Y. Ginosar, Y. Gielchinsky, U. Elchalal, Z. Bromberg, N. Corchia-Nachmanson and R. 
Abramovitch, Placenta 2020 90: 52-57. 
INTRODUCTION: We previously reported blood oxygen level dependent MRI (BOLD-MRI) for 
monitoring placental and fetal hemodynamic changes in mice following maternal hypercapnia. Here 
we use BOLD-MRI to compare the placental and fetal hemodynamic effects of different maternal 
vasopressors in mice. METHODS: Pregnant ICR mice (n = 16; E17.5) anesthetized with pentobarbital 
(80 mg/kg i.p.) were placed supine in a 4.7-T Bruker Biospec MRI. Following baseline images, 
equipotential doses of ephedrine (10 mg/kg) or phenylephrine (10mcg/kg) were administered 
intravenously. Changes in placental and fetal signal were analyzed from T2*-weighted gradient echo 
MR images (TR/TE = 147/10 ms). Different regions of interest (placenta, fetal heart, fetal liver and 
fetal brain) were identified. Percentage change of BOLD-MRI signal intensity (SI) were presented as 
time curves. RESULTS: Ephedrine and phenylephrine elicited markedly different effects. 
Phenylephrine caused an approximate 50% reduction in placental, fetal heart and fetal liver BOLD-
MRI-SI, but fetal brain BOLD-MRI-SI was unchanged (statistically different from placenta and other 
fetal organs; p < 0.001), and the fetal brain/liver BOLD-MRI-SI ratio was markedly increased versus 
baseline (p < 0.001). Following ephedrine, placental BOLD-MRI-SI increased 30% and fetal heart 
BOLD-MRI-SI was reduced 26%; other fetal organs were unchanged. Blood gases were unchanged. 
DISCUSSION: Phenylephrine induced BOLD-MRI-SI changes suggestive of placental and fetal 
hypoperfusion with brain sparing. Ephedrine induced BOLD-MRI-SI changes suggestive of 
increased cardiac output; we speculate that reduced fetal heart BOLD-MRI-SI may be due to 
increased fetal myocardial oxygen extraction or metabolic acidosis. The result demonstrates the 
potential of BOLD-MRI as a non-invasive hemodynamic tool for assessing pharmacodynamics 
effects in the placental and fetus. 
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110) Conception after early IVF pregnancy loss: Should we wait?  
Sharon-Weiner, M., H. Gluska, S. Farladansky-Gershenabel, H. Schreiber, A. Wiser, A. Shulman and 
A. Hershko-Klement, Reprod Biomed Online 2020. 
RESEARCH QUESTION: Is the interval length between an early pregnancy loss and the following 
treatment cycle a predictor for achieving clinical pregnancy among IVF patients? DESIGN: This 
retrospective cohort study of 257 women who reinitiated treatment after first-trimester IVF 
pregnancy loss was conducted at a tertiary, university-affiliated medical centre between 1 January 
2014 to 1 January 2018. Women aged 18-40 years, with normal uterine cavity, who experienced first-
trimester pregnancy loss at less than 14 weeks after IVF, were included. Miscarriages were classified 
as spontaneous, biochemical, medical or surgical. RESULTS: Among 257 women, interval to 
subsequent IVF treatment was not associated with achieving pregnancy. Patients after biochemical 
pregnancy (72.7 ± 56.4, median 60 days) or spontaneous miscarriage (97.7 ± 93.1, median 66 days) 
had shorter intervals to next cycle, compared with medical (111.9 ± 103.2, median 65 days) or surgical 
(123.4 ± 111.1, median 84 days) (Kaplan-Meier, P = 0.03) miscarriages. Logistic regression analysis 
showed that the chance of subsequent pregnancy was affected by the number of embryos transferred 
(P = 0.009) and the type of miscarriage. Medical (P = 0.005) and surgical (P = 0.017) miscarriages were 
related to lower likelihood of pregnancy compared with biochemical pregnancy (reference group). 
When pregnancy was achieved in the first post-miscarriage cycle, the chance of live birth increased 
with shorter intervals (median 57.5 days), whereas second miscarriage was related to longer intervals 
(median 82.5 days) between miscarriage and subsequent IVF cycle (P = 0.03). CONCLUSION: On the 
basis of this cohort, IVF should not be postponed after pregnancy loss, as shorter intervals were 
associated with greater likelihood of live birth. 
 

111) Allocation of scarce resources during the COVID-19 pandemic: A Jewish ethical 
perspective.  
Solnica, A., L. Barski and A. Jotkowitz, J Med Ethics 2020 46(7): 444-446. 
The novel COVID-19 pandemic has placed medical triage decision-making in the spotlight. As life-
saving ventilators become scarce, clinicians are being forced to allocate scarce resources in even the 
wealthiest countries. The pervasiveness of air travel and high rate of transmission has caused this 
pandemic to spread swiftly throughout the world. Ethical triage decisions are commonly based on 
the utilitarian approach of maximising total benefits and life expectancy. We present triage 
guidelines from Italy, USA and the UK as well as the Jewish ethical prospective on medical triage. 
The Jewish tradition also recognises the utilitarian approach but there is disagreement between the 
rabbis whether human discretion has any role in the allocation of scarce resources and triage 
decision-making. 
 

112) The healthcare worker at risk during the COVID-19 pandemic: A Jewish ethical 
perspective.  
Solnica, A., L. Barski and A. Jotkowitz, J Med Ethics 2020 46(7): 441-443. 
The current COVID-19 pandemic has raised many questions and dilemmas for modern day ethicists 
and healthcare providers. Are physicians, nurses and other healthcare workers morally obligated to 
put themselves in harm's way and treat patients during a pandemic, occurring a great risk to 
themselves, their families and potentially to other patients? The issue was relevant during the 1918 
influenza epidemic and more recently severe acute respiratory syndrome epidemic in 2003. Since the 
risk to the healthcare workers was great, there was tension between the ethical duty and 
responsibility to treat and the risk to one's own life. This tension was further noted during the 2014 
Ebola outbreak in West Africa that left hundreds of healthcare workers dead. The AMA Code of 
Ethics states that physicians are to 'provide urgent medical care during disasters…even in the face 
of greater than usual risk to physicians' own safety, health or life.'1 Classic Jewish sources have dealt 
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with this question as well. There is an obligation 'to not stand by idly when your friends life is in 
danger'; however, the question arises as to whether there are limits to this obligation? Is one required 
to risk one's own life to save another's? There is a consensus that one is not required but the question 
open to debate is whether it is praiseworthy to do so. However, regarding healthcare workers, there 
is agreement for ethical, professional and societal reasons that they are required to put themselves in 
harm's way to care for their patients. 
 

113) [Uterine preserving methods for treating placenta accreta spectrum: A proposal for a 
surgical protocol].  
Sompolinsky, Y., S. Yagel, D. Hochner-Celniker and Z. Tal, Harefuah 2020 159(3): 186-190. 
Placenta accrete spectrum (PAS) is a complicated obstetrical condition arising from abnormal 
implantation of the placenta into the myometrium. The placenta might partially or completely 
adhere to the myometrium and in rare cases invade adjacent organs (placenta percreta). The 
abnormal placentation might cause life-threatening hemorrhages during pregnancy and birth, 
increasing maternal and neonatal mortality and morbidity. Detachment of the placenta after delivery 
in PAS might be difficult and requires manual removal of the placenta as well as advanced surgical 
procedures in more serious cases. In the past decades, several studies have demonstrated that 
removing the uterus while the placenta is still in situ avoided massive hemorrhage. However, in 
some cases, preserving the uterus and the fertility of the patient is desired and therefore advanced 
surgical procedures have been developed. Several techniques for uterine preserving procedures have 
been described: conservative management - closing the uterus while the placenta is still in situ and 
complementary procedures to remove the placenta, using interventional radiology to reduce the 
blood supply to the uterus and other surgical approaches to reduce the blood supply to the uterus. 
In this article we will review the different methods for uterine preserving techniques in treating 
advanced cases of PAS and propose a surgical protocol for such a method we use in our medical 
center. 
 
 

114) Universal chromosomal microarray analysis reveals high proportion of copy number 
variants in low risk pregnancies.  
Stern, S., N. Hacohen, V. Meiner, S. Yagel, S. Zenvirt, S. Shkedi-Rafid, M. Macarov, D. Valsky, S. 
Porat, N. Yanai, A. Frumkin and H. Daum, Ultrasound Obstet Gynecol 2020. 
OBJECTIVES: This study's purpose was to evaluate the yield and utility of routine use of 
Chromosomal Microarray Analysis (CMA) for prenatal genetic diagnosis in a large cohort of 
pregnancies with normal Ultrasound (US), termed low risk pregnancies, compared to pregnancies 
with abnormal US findings, termed high risk pregnancies. METHODS: We reviewed all prenatal 
CMA results in our center between November 2013 and December 2018. The prevalence of the 
different CMA results in the Low Risk Pregnancies was compared with CMA results in the high risk 
pregnancies. Prevalence of the different CMA results in the groups were stratified according to 
specific indications for testing. We also searched medical records in order to evaluate subsequent US 
follow-up and the outcome of pregnancies in the low risk pregnancies with clinically significant 
abnormal CMA results. RESULTS: In a cohort of 6431 CMAs performed in low risk pregnancies the 
prevalence of clinically significant early onset abnormal CMA results was 1.12% (72/6431), 
significantly lower than the prevalence in high risk pregnancies (4.98%, 66/1326). Some 0.42% 
(27/6431) of the low risk pregnancies had pathogenic or likely pathogenic Copy Number Variation 
(CNV) and another 0.7% (45/6431) had a susceptibility locus with more than 10% penetrance. 
Follow-up of the pregnancies revealed that 32% (23/72) of pregnancies were terminated when there 
was a clinically significant early onset CNV. In 17% (12/72) of these pregnancies US abnormalities 
were discovered later on, after genetic testing was performed. CONCLUSION: Albeit lower than 
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observed in high risk pregnancies, the background risk of identifying an abnormal clinically 
significant CMA result in pregnancies at a low a priori risk for these findings is substantial, and 
should be conveyed to all pregnant women. This article is protected by copyright. All rights reserved. 
 

115) Birth weight and autism spectrum disorder: A population-based nested case-control 
study.  
Talmi, Z., D. Mankuta and R. Raz, Autism Res 2020 13(4): 655-665. 
Low birth weight (<2,500 g) and preterm birth (<37 weeks) were found to be associated with 
increased risk of autism spectrum disorder (ASD), however, the data regarding the entire birth 
weight (BW) and gestational age (GA) range are inconclusive. In this population nested case-control 
study, based on the Israeli National Insurance Institute records, we aimed to estimate the associations 
in the Israeli population. The study population included all children born between 2000 and 2012 
and diagnosed with ASD (N = 12,635 cases), and a random 20% sample of children born in the same 
period who were not diagnosed with ASD (N = 369,548 controls). We used multiple logistic 
regression models to calculate the risk of ASD for each BW and GA category, adjusted for covariates 
(child sex, maternal age, paternal age, population group, maternal wage, paternal wage, having a 
sibling with ASD, multiple gestation and socioeconomic status). BW < 3,000 g and GA < 39 weeks 
were associated with higher risk of ASD, including BW of 2,500-3,000 g (adjusted odds ratio [AOR], 
1.18; 95% CI, 1.12-1.24, in comparison to the 3,000-3,500 g category) and GA of 37 & 38 weeks (AOR, 
1.35; 95% CI, 1.25-1.45 and AOR, 1.13; 95% CI 1.06-1.20, respectively; in comparison to GA of 
40 weeks). To account for the high correlation between GA and BW, we modeled BW percentiles for 
gestational age and found that the BW < 20th percentile was associated with an increased risk of ASD 
(AOR, 1.10; 95% CI, 1.01-1.19). These results demonstrate that associations of ASD with BW and GA 
are not limited to commonly used clinical cutoffs. Autism Res 2020, 13: 655-665. © 2020 International 
Society for Autism Research, Wiley Periodicals, Inc. LAY SUMMARY: Autism spectrum disorder 
(ASD) has been associated with low birth weight (<2,500 g) in prior research. Our study aims to 
describe the relationship between birth weight (BW) and ASD in the Israeli population. We found 
that BW <3,000 g was associated with a higher risk of ASD. These results demonstrate that an 
increased risk of ASD is not confined to clinically defined cutoffs such as BW < 2,500 g. 
 

116) Cancer in IVF patients treated at age 40 years and older: Long term follow-up.  
Tsafrir, A., L. Lerner-Geva, I. Zaslavsky-Paltiel, N. Laufer, A. Simon, S. Einav, T. Eldar-Geva, H. 
Holzer, M. Gal and G. Hirsh-Yechezkel, Reprod Biomed Online 2020 40(3): 369-373. 
RESEARCH QUESTION: Current knowledge of cancer risk among women who undergo IVF is 
based mainly on studies of women treated in their thirties, frequently with short follow-up periods. 
Therefore, information about cancer risk among infertile menopausal women is limited. We aimed 
to evaluate the risk of cancer among IVF patients treated at age 40 years and older, followed up for 
an extended period. DESIGN: Historical cohort study of all IVF patients treated at the age of 40 years 
or older at two university-affiliated IVF units in Jerusalem, Israel, between 1994 and 2002. Data were 
cross-linked with the Israel National Cancer Registry to 2016. Standardized incidence ratios (SIR) 
and 95% confidence intervals were computed by comparing the observed number of cancer cases 
with the expected cancer rate in the general Israeli population adjusted for age and year of birth. In 
addition, Kaplan-Meier analysis was conducted to account for the length of follow-up. RESULTS: A 
total of 501 patients were included in the analysis, with mean follow-up of 16.7 ± 3.7 years (range 2-
22 years). Mean age at first IVF cycle was 42.3 years (±2.1). Mean number of IVF cycles was 3.2 ± 2.6 
(range 1-15). Thirty-six women (7.2%) developed invasive cancer, compared with 47.2 expected 
cases; SIR 0.76 (95% CI 0.53 to 1.06); 22 women were diagnosed with invasive breast cancer, 
compared with 19.84 expected; SIR 1.11 (95% CI 0.69 to 1.68). CONCLUSIONS: Older women 
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undergoing IVF treatment were not significantly associated with an excess risk of cancer at long-
term follow up. Further studies, however, are needed to confirm these findings. 
 

117) The yield of chromosomal microarray in pregnancies complicated with fetal growth 
restriction can be predicted according to clinical parameters.  
Tzadikevitch Geffen, K., A. Singer, I. Maya, S. Ben-Shachar, L. Sagi-Dain, H. Daum, R. Michaelson-
Cohen, L. Greenbaum, M. Feingold-Zadok and R. Sukenik Halevy, Fetal Diagn Ther 2020: 1-9. 
INTRODUCTION: We evaluated the yield of chromosomal microarray analysis in pregnancies 
complicated with fetal growth restriction (FGR) according to specific clinical parameters. 
METHODS: The study was based on national records from the Israeli Ministry of Health. 
Chromosomal microarray analyses of amniocenteses performed nationwide for the indication of 
FGR, from January 2016 to March 2018, were included. The CMA yield was compared to 2 cohorts 
that reported the background risk. RESULTS: Of 174 tests performed for the indication of FGR, there 
were 11 cases with a pathogenic/likely pathogenic result (6.3%). The yield of CMA was significantly 
higher in cases with major structural findings (29.4 vs. 3.4%, p = 0.001), compared to isolated FGR 
but not for minor structural findings (6.1 vs. 3.4%, p = 0.5). The rate of chromosomal aberrations was 
significantly higher for all cases with FGR, when compared to the background risk of a cohort of 
normal pregnancies (odds ratio [OR] 4.7, 95% CI 2.5-9 and OR 6.09, 95% CI 3.2-11.4) but not for 
isolated cases or cases diagnosed after 24 weeks of pregnancy. CONCLUSIONS: Chromosomal 
microarray analysis should be performed for all pregnancies complicated with FGR diagnosed 
before 24 weeks and for cases with major structural anomalies. 
 

118) Chromosomal microarray should be performed for cases of fetal short long bones detected 
prenatally.  
Tzadikevitch Geffen, K., A. Singer, I. Maya, L. Sagi-Dain, M. Khayat, S. Ben-Shachar, H. Daum, R. 
Michaelson-Cohen, M. Feingold-Zadok and R. Sukenik Halevy, Arch Gynecol Obstet 2020. 
PURPOSE: To investigate the prevalence of pathogenic and likely-pathogenic variants detected by 
chromosomal microarray analysis (CMA), among pregnancies with fetal short long bones diagnosed 
by ultrasound. METHODS: The study cohort was based on cases of chromosomal microarray 
analyses performed nationwide for the indication of short long bones. RESULTS: CMA was 
performed in 66 cases of short long bones. There were 4 cases with a pathogenic/likely pathogenic 
result (6%). The rate of chromosomal abnormalities was significantly higher compared to the 
background risk for copy number variations (CNVs) in pregnancies with no sonographic anomalies 
(P < 0.001). The yield of CMA in our cohort was significantly higher for both isolated and non-
isolated cases, for cases in which the lowest estimated bone length percentile was above the 3rd 
percentile (below 5th percentile), and for cases diagnosed with short long bones after 22 weeks but 
not for cases diagnosed after 24 weeks. CONCLUSION: The yield of CMA in cases with short long 
bones (both isolated and non-isolated) is significantly higher than the background risk for 
chromosomal anomalies in pregnancies with no sonographic anomalies. This suggests that CMA 
should be offered in pregnancies with a diagnosis of fetal short long bones. 
 

119) Obstetrical and neonatal outcomes after a single episode of third-trimester vaginal 
bleeding.  
Watad, H., H. Amsalem, M. Lipschuetz, R. Haj-Yahya, M. Safrai, Y. Ezra and D. Kabiri, J Matern Fetal 
Neonatal Med 2020 33(10): 1656-1663. 
Objective: The objective of this study is to determine whether a single episode of vaginal bleeding 
occurring between 24 and 34 weeks gestation is associated with preterm delivery and other adverse 
maternal and neonatal outcomes.Study design: We conducted a retrospective cohort study in the 
Maternal-Fetal unit of two campuses of a large tertiary, medical center with approximately 12,000 
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deliveries annually. The study group consisted of all women with a singleton pregnancy between 
24 + 0/7 and 33 + 6/7 weeks of gestation, admitted to the high-risk antenatal ward due to a single 
episode of vaginal bleeding of unknown origin between May 2003 and December 2014. Maternal and 
neonatal parameters of the study group were compared to the maternal and neonatal parameters of 
the rest of the singleton deliveries occurring in our institution during the study period. The primary 
outcome was rate of preterm delivery while secondary outcomes were other adverse maternal and 
neonatal outcomes. Multivariate logistic regression was performed to identify risk factors for 
preterm delivery in the study group.Results: Two hundred thirty women met the inclusion criteria 
and 51,468 women were in the comparison group. Preterm delivery rates were 20% and 5.5% in the 
study and the comparison group, respectively OR = 3.55 [2.63-4.78] (p < .001). The aOR for preterm 
delivery among the study group for women with a previous preterm delivery was 4.62 [1.17-18.20] 
(p = .029) and for women with a short cervix was 9.35 [2.30-37.95] (p = .002).Conclusions: A single 
episode of third-trimester vaginal bleeding is an independent risk factor for spontaneous preterm 
delivery. The presence of a shortened cervix or a history of a prior spontaneous preterm delivery 
increases this risk significantly.Key messageThird trimester vaginal bleeding is strongly associated 
with preterm delivery. Knowledge of this relationship has valuable clinical implications for 
practicing obstetricians. 
 

120) Perinatal outcome of twin pregnancies complicated by rupture of membranes at 13-20 
weeks: Is selective termination an appropriate management option?  
Zajicek, M., S. Yagel, D. Valsky, M. Ben-Ami, Y. Yinon, B. Weisz, A. Weissmann-Brenner and S. 
Lipitz, Ultraschall Med 2020 41(4): e17-e22. 
OBJECTIVE:  To evaluate the outcome of twin pregnancies that were complicated by rupture of 
membranes at 13-20 weeks of gestation and were managed by expectant management or by selective 
termination. METHODS:  A retrospective cohort study of all bichorionic twin pregnancies that were 
referred to three fetal medicine units between 2001 and 2016, due to rupture of membranes of one 
sac at 13-20 weeks of gestation. Women without clinical signs of infection who opted for expectant 
management or selective termination were included. RESULTS:  20 patients met the inclusion 
criteria. 7 of them were managed expectantly and 13 underwent selective termination. In the 
expectant management group there was one case of fetal demise and two cases of neonatal death, 
resulting in a survival rate of 79 %. The median gestational age at delivery was 30 weeks. 3 neonates 
suffered from prematurity-related complications and 2 suffered from oligohydramnios-related 
orthopedic complications. Following selective termination the survival rate was 50  % (all fetuses that 
were not reduced), the median gestational age at delivery was 39 weeks, and the neonatal outcome 
was favorable. The maternal outcome was favorable in both groups. CONCLUSION:  Selective 
termination in twin pregnancies complicated by rupture of membranes at 13-20 weeks has a 
favorable outcome and should be offered. 
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Short Communications 
121) Paula method (circular muscle exercise) for urinary incontinence symptoms of women 

with multiple sclerosis: A pilot study.  

Liebergall-Wischnitzer, M., D. Shvieky, Y. Lavy, A. Woloski Wruble, A. Noble and A. Vaknin, J Altern 
Complement Med 2020 26(7): 652-653. 
 

122) Challenges in the practice of sexual medicine in the time of COVID-19 in Israel.  
Luria, M. and S. Peleg Nesher, J Sex Med 2020 17(7): 1209-1211. 

 
123) A marked decrease in preterm deliveries during the coronavirus disease 2019 pandemic.  

Meyer, R., Y. Bart, A. Tsur, Y. Yinon, L. Friedrich, N. Maixner and G. Levin, Am J Obstet Gynecol 

2020 224(2): 234-237. 

 
124) COVID-19 and autism.  

Steinman, G., Med Hypotheses 2020 142: 109797. 

The current pandemic of COVID-19 has created a paradigm for possibly gaining greater insight in 

two conditions: Studies since the beginning of this century have supported the view that IGF-1 

deficiency in the neonate defines the basis of autism. As a result, it appears that interleukin-6 in 

corona virus-based infections causes reduced defenses because of suppressed IGF-1, especially in 

older patients. This may also portend an increase of autism in the offspring of gravidas currently 

affected severely by COVID-19. 

 

125) The role of oligopeptides in preventing autism.  
Steinman, G. and D. Mankuta, Med Hypotheses 2020 138: 109604. 

Previous reports in this series point to insufficient insulin-like growth factor-1 (IGF1) in the 

newborn as the key to brain dysconnectivity characteristic of autism. Such a deficiency should be 

detectable in the baby's blood at or soon after birth. Breast-feeding exclusively for the first year of 

postpartum life or supplementation with oral agents to raise the serum IGF1 level, such a cyclo-

glycylproline, could be helpful for this purpose. 

 

 

Reviews 
126) Endometriosis-it is not just benign.  

Levin, G., C. Cheng, M. Healey and U. P. Dior, J Gynecol Obstet Hum Reprod 2020 49(7): 101744. 
Endometriosis is a common disease, not uncommonly debilitating with severe negative impact on 
all domains of life for women. The long-standing approach is that endometriosis is one of many 
gynecological benign conditions. Nevertheless, there is a growing body of evidence linking 
endometriosis and invasiveness. The aim of this commentary is to address the topic of the attitude 
toward endometriosis as a benign disease while summarizing the current literature regarding the 
debate that surrounds this topic. 
 

127) Preconception counseling of females with inflammatory bowel disease.  
Rottenstreich, A. and A. Bar-Gil Shitrit, Best Pract Res Clin Gastroenterol 2020 44-45: 101666. 
Inflammatory bowel diseases (IBD) are commonly diagnosed in women of childbearing age. As such, 
pregnancy is often encountered in this subset of patients. Management of pregnancy in IBD patients 
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poses numerous challenges as ensuring the safety of the mother and the fetus is required. Disease 
remission prior to pregnancy is a key determinant of both the course of IBD throughout gestation 
and pregnancy outcome. Thus, adequate preconception care is of paramount importance in order to 
achieve optimal maternal and perinatal outcomes and maintain disease quiescence throughout 
gestation. In addition, preconception care has a major role in improving patient's knowledge, 
concerns and misbeliefs related to reproductive-health issues among IBD patients. In this review, we 
discuss the various aspects involved in the preconception care of IBD patients. 
 

128) The putative etiology and prevention of autism.  
Steinman, G., Prog Mol Biol Transl Sci 2020 173: 1-34. 

Since the initial psychological report by Leo Kanner in 1943, relatively little formal 

biochemical/neurological research on the cause of autism, other than peripheral searches for 

genomic mutations, had been carried until the end of the 20th century. As a result of studies on 

twin sets and the conclusion that autism was largely a hereditary defect, numerous investigations 

have sought various genetic faults in particular. However, such studies were able to reveal a 

plausible etiology for this malady in only a small percentage of instances. Key bio-molecular 

characteristics of this syndrome have been uncovered when the potential roles of the glia were 

studied in depth. Findings related to biochemical deficiencies appearing early in the newborn, such 

as depressed IGF-1 (insulin-like growth factor #1) in neurogenesis/myelination, are becoming 

emphasized in many laboratories. Progress leading to timely diagnoses and subsequent prevention 

of central nervous system dysconnectivity now seems plausible. The tendency for an infant to 

develop autism may currently be determinable and preventable before irreversible psychosocial 

disturbances become established. These discussions about glial function will be inter-spersed with 

comments about their apparent relevance to autism. The concluding portion of this presentation 

will be a detailed review and summation of this diagnosis and prevention proposition. 

 

129) Role of the placenta in the development of pre-eclampsia: Revisited.  
Yagel, S. and S. Verlohren, Ultrasound Obstet Gynecol 2020 56(6): 803-808. 
 

 

Case Reports 
130) Non-confined long-standing blood chimerism in a spontaneous monochorionic dizygotic 

twin pregnancy.  
Daum, H., A. Frumkin, V. Meiner, M. Werner, M. Macarov, D. Gillis, S. Israel, M. Abed El Latif, K. 
Meir and Y. Gielchinsky, Int J Gynaecol Obstet 2020 148(3): 399-400. 
 

131) Acute myocardial infarction following misoprostol treatment.  
Levin, G., A. Badrieh, A. Abu Khatab, N. Schachter-Safrai, R. Attari and R. Haj Yahya, J Obstet 
Gynaecol 2020: 1-2. 
 

 

 

 

65



 

Letters 
132) Can deep learning automatically predict fetal heart pregnancy with almost perfect 

accuracy?  

Kan-Tor, Y., A. Ben-Meir and A. Buxboim, Hum Reprod 2020 35(6): 1473. 
 

133) Exceptionally low external cephalic version success rate should be addressed.  
Levin, G., R. Meyer and A. Rottenstreich, Acta Obstet Gynecol Scand 2020 99(3): 432. 
 

134) Reducing birth trauma programs - diagnosis of anal sphincter injuries should be 
improved.  
Levin, G., R. Meyer and A. Rottenstreich, Acta Obstet Gynecol Scand 2020 99(5): 679. 
 

135) Gestational diabetes mellitus and periodontal diseases: A well-known association.  
Levin, G. and A. Rottenstreich, Arch Gynecol Obstet 2020 302(2): 535-536. 
 

136) Severe morbidity among ectopic pregnancies should be redefined.  
Levin, G. and A. Rottenstreich, J Obstet Gynaecol 2020 40(2): 293. 
 

137) Between neo-classification of second-degree lacerations and paucity of retrospective data.  
Levin, G., A. Rottenstreich and R. Meyer, Arch Gynecol Obstet 2020 301(6): 1589-1590. 
 

138) Is it the manual perineal support or the slowing of the fetal head descent that reduces anal 
sphincter injury?  
Levin, G., A. Rottenstreich and R. Meyer, Acta Obstet Gynecol Scand 2020 99(4): 557. 
 

139) Placental vascular tree characterization based on ex-vivo mri with a potential application 
for placental insufficiency assessment.  
Link, D., A. Many, L. Ben Sira, R. Tarrasch, S. Bak, D. Kidron, Z. Gordon, S. Yagel, S. Harel and D. 
Ben Bashat, Placenta 2020 101: 252-260. 
 

140) External cephalic version in fetal isolated mild ventriculomegaly.  
Yagel, S., Ultrasound Obstet Gynecol 2020 55(1): 140. 
 

141) Fetal cardiac evaluation services for low-risk pregnancies: How can we improve 
Yagel, S. and A. J. Moon-Grady, Ultrasound Obstet Gynecol 2020 55(6): 726-727. 
Linked Comment: Ultrasound Obstet Gynecol 2020; 55:747-757. 
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Maternal to Neonatal transfer of SARS-CoV-2 and BNT162b2 antibodies in placental 
insufficiency  

 בהריונות עם אי ספיקה שלייתיתמהאם לעובר  BNT162b2 -ו CoV-SARS-2מעבר נוגדנים כנגד 

Yagel,Simcha , Michal Neeman, Michal KovoWohl, -Debra Goldman, Adva Cahen Peretz 
Ofer Beharier (advaperetz@gmail.com)  

 
Background: Pregnant women and their neonates are considered vulnerable populations for 
COVID-19 infection, with significantly greater risks for morbidity and mortality. In a 
worldwide effort to stop COVID-19 pandemic and reduced the risk for infection during 
pregnancy, a robust vaccination campaign began, while deep knowledge regarding the 
effectiveness of COVID-19 vaccination during pregnancy is still lacking. The maternal 
immune system plays a unique role in pregnancy, since the newborn depends on the active 
transfer of maternal immunoglobulin G (IgG) across the placenta for its protection against 
pathogens. IgG passes through two cellular barriers: the syncytiotrophoblast and the fetal 
capillary endothelium. Alterations in in syncytiotrophoblast function characterize 
pregnancies affected by placental dysfunction which implicated in fetal growth restriction 
(FGR), and preeclampsia. These conditions occur in approximately 10-15% of pregnancies 
and are known as leading causes of fetal-maternal morbidity and mortality worldwide.  
We aim to provide substantial evidence for the effect of BNT162b2 mRNA vaccine versus 
native infection on maternal humoral, as well as transplacental acquired fetal immune 
response, in cases of placental insufficiency. We hypothesize that while in healthy 
pregnancies, IgG is transferred efficiently, in pregnancies affected by placental dysfunction 
this mechanism will be impaired.  

Methods:  A multicenter study where parturients presenting for delivery will be recruit at 8 
medical centers across Israel. We will compare pregnancies affected by placental 
dysfunction (placenta-mediated fetal growth restriction or preeclampsia) with their matched 
for gestational age controls. Population study comprised of two subgroups: vaccinated 
patients; and PCR confirmed SARS-CoV-2 infected during pregnancy. Maternal and fetal 
blood samples will be collected from parturients prior to delivery and from the umbilical 
cord following delivery, respectively. Sera IgG and IgM titers will be measure using 
Milliplex MAP SARS-CoV-2 Antigen Panel (for S1, S2, RBD and N).  
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Effects of SARS–Corona virus 2 on IVF treatment parameters and pregnancy outcome: A 

cohort study 

:  IVFעל תוצא טיפולי הפריה חוץ גופית והריונות  SARS–CORONA VIRUS 2 -השפעות תחלואה ב

 מחקר עוקבה

Yossef Kabalkin (yossef.kabalkin@mail.huji.ac.il), Moran Gil, Sireen Jaber, Arbel Moav, Doa 

Khwies, Assaf Ben-Meir, Efrat Esh Broder, Yaakov Bentov,  Asnat Walfisch, Hananel 

Holzer and Anat Hershko Klement 

Goals: To study how recovery from SARS–Corona virus 2 infection affects IVF cycle 

parameters and IVF conceptions. 

Methods: A retrospective cohort study, in which IVF cycle performance was compared 

according to Corona-virus disease-19 exposure. Patients were included if an IVF cycle was 

initiated within 3 months of recovery. Post Covid- 19 cycle parameters were compared to 

previous cycles of the same individual within one year. If previous cycle was not available, 

parameters were compared to non-exposed patients matched by age, treatment and 

indication. Sperm concentration and motility were compared if male partner was exposed 

as well. Non exposure was defined by a lack of past Covid-19 diagnosis and a negative 

PCR throughout the treatment. In addition, a telephone questionnaire was conducted with 

all patients discharged with a viable clinical pregnancy in the same time-period. Patients 

were questioned regarding Covid- 19 diagnosis, pregnancy viability, complications and 

hospital admissions.  

Results: 53 female patients were included. Mean age for the female partner was 33.2 ±6.5 

years. 11 male partners presented post infection and provided fresh samples for a cycle 

involving fertilization. Stimulation parameters including maximal Estradiol level, 

stimulation length, FSH dosage, number of oocytes retrieved, fertilization rate, number of 

embryos created, high quality embryo number and endometrial thickness, were all 

comparable to non-exposed cycles (generalized estimating equations, p values >0.1).  No 

complications were recorded, specifically no thromboembolic events or respiratory 

complications. Male sperm showed a significantly lower post-disease concentration: 

6.27mil/ml compared to 16.5 (p values 0.008). 189 pregnant patients were contacted: 

pregnancy loss was 23.3% and 25.8% in exposed versus non-exposed conceptions, 

respectively (P value 0.4). No differences were detected in terms of pregnancy related 

complications or hospital admissions.  

Conclusions: Despite the small sample size, treatment parameters and pregnancy outcome 

appear unaffected. Sperm concentration seems to be compromised.  
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Ovarian follicular function is not altered by SARS-Cov-2 infection or BNT162b2 mRNA 

Covid-19 vaccination. 

Bentov, Y1,2,5  § * (Yaakov.bentov@gmail.com) Beharier, O1,2,5 § Moav-Zafrir, A1,2,5 Kabessa, 
M1,2,5 Godin, M1,2,5 Greenfield, CS1,2,5 Ketzinel-Gilad, M1,2,5 Ash Broder, E1,2,5 Holzer, HEG2,5 
Wolf, D3,5 Oiknine-Djian, E3,5 Barghouti, I4,5 Goldman-Wohl, D1,2,5 Yagel, S1,2,5 Walfisch, A1,2,5 

Hersko Klement, A1,2,5 

1 Division of Obstetrics and Gynecology, Hadassah-Hebrew University Medical Center, Jerusalem 
2 Department of Obstetrics and Gynecology, Hadassah Mount Scopus-Hebrew University Medical 

Center, Jerusalem, Israel 91240 
3 Clinical Virology Unit, Hadassah Hebrew University Medical Center, Jerusalem, Israel 91120. 

4 Biochemistry Laboratory, Hadassah University Hospital, Mt. Scopus, Jerusalem 91240 
5 Faculty of Medicine, Hebrew University of Jerusalem, Israel 9112102. 

§ Equal Contribution 

 

Study question: Does the immune response to COVID-19 infection or the BNT162b2 

mRNA vaccine involve the ovarian follicle, and does it affect its function? 

Summary answer: In this cohort study composed of 32 consecutive IVF patients, either 

infected with COVID-19, vaccinated or non-exposed, we were able to demonstrate anti-

SARS-CoV-2 IgG in follicular fluid from both infected and vaccinated patients, with no 

evidence for compromised follicular function. 

What is known already: No research data is available yet. 

Study design, size, duration: This is a cohort study conducted between February 1 and 

March 10, 2021 conducted in a single university hospital-based IVF clinic. 

Participants/materials, setting, methods: Consecutive sample of female consenting 

patients undergoing oocyte retrieval were recruited and assigned to one of three study 

groups:  recovering from confirmed COVID 19 (n=9); vaccinated (n=9); and uninfected, 

non-vaccinated controls (n=14). Serum and follicular fluid samples were taken and 

analyzed for anti-COVID IgG as well as estrogen, progesterone and HSPG2 concentration, 

as well as the number and maturity of aspirated oocytes and previous estrogen and 

progesterone measurements. Main outcome measures were follicular function, including 

steroidogenesis, follicular response to the LH/hCG trigger, and oocyte quality biomarkers. 

Main results: Both natural and vaccine elicited anti-COVID IgG antibodies were detected 

in the follicular fluid in levels proportional to the IgG serum concentration. No differences 

were detected in any of the surrogate ovarian follicle quality reporting parameters.  

Limitations, reasons for caution: This is a small study, comprising a mixed fertile and 

infertile population, and its conclusions should be supported and validated by larger 

studies. 

Wider implications of the findings: This is the first study to examine the impact of SARS-

Cov-2 infection and COVID-19 vaccination on ovarian function. 
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BNT162b2 mRNA Covid-19 vaccine does not impair sperm parameters 

 כנגד קורונה, אינו משפיע על מאפייני הזרע  BNT162b2חיסון 

Myriam Safrai (myriamsafrai@gmail.com), Uri Dior, Herzberg Shmuel, Tal Imbar, 

Benjamin Reubinoff, Assaf Ben-Meir 

Introduction: Mass vaccination using newly approved vaccines against the severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2) has begun globally. To eradicate this 

disease, vaccination of the younger population is recommended. A number of clinical trials 

have been done to assess the safety of these vaccines, however, their effect on fertility have 

not yet been investigated. We aimed to assess the effect of the BNT162b2 mRNA Covid-19 

vaccine on sperm parameters 

Material and methods: We collected data from all patients in the IVF units of a large 

university hospital between February and April 2021, after vaccination of the population 

began. A total of 60 male patients undergoing IVF in our service (21 due to male factor, and 

39 with normal spermogram results), had been vaccinated. Medical records of these 

patients prior to vaccination were retrospectively reviewed (PRE vaccination) using the 

hospital's electronic database, and was compared prospectively to collected data of all 

patients after BNT162b2 vaccine (POST vaccination). To minimize bias, each patient served 

as a self-control before and after vaccination.  

Results: The clinical characteristics and spermogram parameters are shown in Table 1. 

Sub-group analyses were performed for patients with male infertility, and patients with 

normal spermogram results undergoing IVF for indications other than male infertility. 

None of the parameters differed significantly after vaccination. 

Conclusion: Our study is the first to evaluate the impact of the BNT162b2 vaccine on 

sperm parameters. Each patient serving as its own control increased accuracy and 

demonstrated that this vaccine appeared to have no impact on sperm parameters. These 

preliminary results are reassuring to the young male population undergoing vaccination 

worldwide. Given that SARS-CoV-2 infection may impair male fertility couples desiring to 

conceive should vaccinate, as vaccination does not affect sperm, whereas SARS-CoV-2 

infection does impair sperm parameter. 
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Table 1. Patient characteristics and spermogram results before and after BNT162b2 

vaccination. 

Age (years) 37.5 ±6.5 

Time from the first vaccine dose 

(days) 

60.6 ± 28.3 

 PRE vaccination POST 

vaccination 

p-value 

All patients (n=60)    

Sperm volume (ml) 3.2± 1.5 3.1 ±1.9 0.6 

Sperm concentration (106/ml) 43.6 ±58.0 40.3 ±50.5 0.3 

TMC (106( 57.8 ±92.8 67.9 ±95.8 0.5 

Patients with normosperm (n=21)    

Sperm volume (ml) 3.1 ±1.5 3.2 ±2.0 0.8 

Sperm concentration (106/ml) 53.3 ±47.0 61.5 ±53.4 0.3 

TMC (106( 85.0 ±105.4 100.5 ±105.2 0.5 

Patients with male infertility (n=39)    

Sperm volume (ml) 3.3  ±1.6 2.8  ±1.8 0.2 

Sperm concentration (106/ml) 9.2 ±14.3 9.5 ±15.7 0.9 

TMC (106( 7.3 ±13.9 7.5 ±13.1 0.9 

 

All continuous variables are expressed as mean ± standard deviation (SD); TMC=Total 

motile count 
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Maternal to Neonatal transfer of SARS-CoV-2 and BNT162b2 antibodies 

 מהאם לעובר BNT162b2 -ו SARS-CoV-2מעבר נוגדנים כנגד 

Ofer Beharier (Oferbeharier@gmail.com), Yael Suissa-Cohen, Debra Goldman-Wohl, , 

Michal Neeman, Michal Kovo, Simcha Yagel. 

Background: The significant risks posed to mothers and fetuses by COVID-19 in pregnancy 

have sparked a worldwide debate surrounding the pros and cons of antenatal SARS-CoV-2 

inoculation, as we lack sufficient evidence regarding vaccine effectiveness in pregnant 

women and their offspring. We aimed to provide substantial evidence for the effect of 

BNT162b2 mRNA vaccine versus native infection on maternal humoral, as well as 

transplacentally acquired fetal immune response, potentially providing newborn protection. 

Methods:  A multicenter study  where parturients presenting for delivery were recruited at 

8 medical centers across Israel and assigned to three study groups: vaccinated (n=86); PCR 

confirmed SARS-CoV-2 infected during pregnancy (n=65), and unvaccinated non-infected 

controls (n=62). Maternal and fetal blood samples were collected from parturients prior to 

delivery and from the umbilical cord following delivery, respectively. Sera IgG and IgM 

titers were measured using Milliplex MAP SARS-CoV-2 Antigen Panel (for S1, S2, RBD and 

N).  

Results: BNT162b2 mRNA vaccine elicits strong maternal humoral IgG response (Anti-S and 

RBD) that crosses the placenta barrier and approaches maternal titers in the fetus within 15 

days following the first dose. Maternal to neonatal anti-COVID-19 antibodies ratio did not 

differ when comparing sensitization (vaccine vs. 

infection). IgG transfer rate was significantly 

lower for third-trimester as compared to second 

trimester infection. Lastly, fetal IgM response was 

detected in 5 neonates, all in the infected group. 

Conclusions: Antenatal BNT162b2 mRNA 

vaccination induces a robust maternal humoral 

response that effectively transfers to the fetus, 

supporting the role of vaccination during 

pregnancy.  
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Outpatient Hysteroscopic Removal of Retained Intrauterine Contraceptive Devices in 

Pregnant Patients - a Case Series 

סדרת מקרים –הסטרוסקופיה מרפאתית להוצאת התקן בלתי נגיש בהריון   

Sireen Jaber, Ronit Gilad, Dvora Bauman, Ernst Voss. 

 

Objective: To describe our experience with an easily reproducible technique involving in-office 

hysteroscopy, with or without ultrasound guidance, for inaccessible Intrauterine Device (IUD) 

removal in pregnant patients. We describe the procedural and pregnancy-related outcomes of the 

procedures performed. 

Design: Retrospectively and prospectively collected data between January 2015- December 2020.  

Participants: Thirty-three women with a desired pregnancy up to 12weeks+6 days gestational age 

with an IUD in-situ; with documented failure of removal of the IUD. 

Interventions: After ultrasonographic confirmation of IUD location, gestational age and viability, a 

small caliber hysteroscope was introduced via a vaginoscopic approach, the uterus was gently 

distended using 0.9% normal saline until clear view achieved; and then the infusion was stopped or 

slowed to decrease risk of hydro-dissection of the gestational sac. After its visualization; the IUD 

was grasped by strings, tail, or lateral arm using a semirigid hysteroscopic grasper. The patients 

were discharged with oral antibiotic prophylaxis. 

Main Results: The procedure was successfully completed in all 33 participants. 20 (60.6%) went on 

to have a term delivery; the mean gestational age at delivery was 38 weeks+3 days; with a mean 

birthweight of 3585±451 grams. 

Six women (18.2%) suffered a miscarriage; three of which occurred within one week of the 

procedure and were preceded by vaginal bleeding; the remaining three occurred three weeks or 

more after the procedure.  

At the time of writing,  seven women (24.2%) had ongoing pregnancies ranging between 21-39 

weeks of gestational age. Thus far, no case of preterm labor, placental abruption, chorioamnionitis, 

or other adverse pregnancy outcomes have been reported. 

Conclusion: In cases of desired pregnancy with a retained IUD; out-patient hysteroscopic removal 

of the IUD is a safe, viable, and well-tolerated method. In our study this method did not increase 

the risk for spontaneous abortion beyond the baseline risk; and no adverse pregnancy outcomes 

have been reported. 
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 Risk-reducing salpingo-oophorectomy and breast cancer incidence in Jewish 
BRCA1/BRCA2-PSV carriers – A matched pair cohort study 

 מחקר עוקבה מותאם –והקשר לסרטן שד  BRCAכריתת טפולות מניעתית בקרב יהודיות נשאיות 

Tamar Perria, Gabriel Levina (levin.gaby@gmail.com) Shani Naor-Revel,b,c Perry Eliassi-Revivo, b,c 
Dror Lifshitz,b,c Eitan Friedman,c,e and Jacob Korachb,c 

a Department of Gynecologic Oncology, Hadassah Medical Center Faculty of medicine, Hebrew University of 
Jerusalem, Israel; bDepartment of Gynecologic Oncology, Sheba Medical Center, Tel Hashomer, Tel Aviv 
University, Ramat-Aviv, Israel; cSackler Faculty of Medicine, Tel Aviv University, Ramat-Aviv, Israel; 

dFaculty of medicine, Hebrew University of Jerusalem, Israel; Department of Gynecologic Oncology, 
Hadassah Medical Center, Jerusalem, Israel. eSusanne Levy-Gertner Oncogenetics Unit, Institute of Human 

Genetics, Sheba Medical Center, Tel Hashomer, Israel. 

 

Introduction: Risk-reducing bilateral salpingo-oophorectomy (RRBSO) is established to 

reduce ovarian cancer among BRCA-mutation carriers. However, the role of RRBSO in 

reducing breast cancer incidence among these patients has not reach a consensus. 

Methods: Jewish Israeli women, healthy carriers of BRCA1/2-mutation from a single 

center were studied for the occurrence of breast cancer. Women who underwent RRBSO 

were matched with those who did not - according to BRCA-mutated gene and year of birth 

(±1 year). Study groups were compared and the association between RRBSO and breast 

cancer incidence was analyzed.   

Results: Overall, 1645 BRCA-mutation carriers were studied. A total of 413 women-pair 

were matched according to study protocol and 286 (69.2%) pairs were excluded due to less 

than one year of follow-up or ovarian cancer. Finally, 127 pairs composed the study cohort 

of which seventy-seven (60.6%) pairs were BRCA1 and 50 (39.4%) pairs were BRCA2 

mutation carriers. Median time of follow-up was 8.7 years [interquartile range 4.6-16.1]. 

Breast cancer incidence did not differ between RRBSO vs. No RRBSO groups (21 (16.5%) 

vs. 31(24.4%) respectively, HR for breast cancer 0.615, CI 0.33-1.147, p=0.127).  When 

analyzing each mutation group separately stratified by age at surgery, no association 

between RRBSO and breast cancer incidence was found among BRCA1-mutation carriers. 

Among BRCA2 mutation carriers, RRBSO was associated with a decreased overall breast 

cancer incidence (HR=0.2, confidence interval 0.44-0.913, p=0.038), as well as after 5, 10,15 

and 20 years. Hormone replacement therapy was used by 62 mutation carriers, 52 in the 

RRBSO group and 10 in the no-RRBSO group and did not alter breast cancer risk 

(p=0.463) . 

Conclusion: RRBSO is associated with breast cancer risk reduction among BRCA2 

mutation-carriers, regardless of HRT use. 
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 Epigenetic memory of smooth muscle tissue pre- and post- pregnancy 

Elhaik Goldman Shirin (shirin@hadassah.org.il), Sabag Ofra, Shynlova Oksana, Beharier Ofer, 
Goldman-Wohl Debra, Lye Steve, Cedar Haim, Yagel Simcha 

The Magda and Richard Hoffman Center for Human Placenta Research, Department of Obstetrics and 
Gynecology, Hadassah Hebrew University Medical Center, Jerusalem, Israel 

 

Enhanced maternal cardiovascular adaptation, shorter first and second stages of labor, and 
lactation that is more robust have been observed in subsequent pregnancies (1). We(2) found that 
"pregnancy trained" decidual natural killer cells (PTdNK) from parous women “remember 
pregnancy” and differ from decidual natural killer cells of primigravidae. These PTdNKs cells 
have a unique transcriptome as well as epigenetic signature. This epigenetic memory apparently 
resides in endometrial natural killer cells between pregnancies. Epigenetic memory of the 
smooth muscle cells, which appear to be regulated by epigenetics modulation during gestation 
(3), may afford a global explanation for more robust subsequent pregnancies and labor.   

In order to test this hypothesis, we extracted DNA samples from mouse uteri (endometrial 
smooth muscle) from non-pregnant, primigravid, and multigravid pregnancies, pre- and 
postnatally. We compared epigenetic methylation profiles using reduced representation 
bisulfite sequencing (RRBS). Differentially methylated regions (DMRs) were compared between 
the non-pregnant group and the primigravid prenatal mice group.  

In the hypo-methylated pregnant uterus, 273 DMR's were found to be hyper-methylated (70%) 
in non-pregnant mice. During first pregnancy, there is decreased methylation (34.5%) and 
following delivery, median methylation (51%). In tissue specific analysis performed to 
characterize DNA methylation, 5771 tiles were found to be under-methylated (<40%). Gene 
Ontology (GO) analysis indicated that the sequences that undergo tissue specific demethylation 
are located near genes that are highly enriched for various aspects of muscle development. 

In tissue specific analysis performed to characterize DNA methylation changes we found over 
1441 tiles with de novo methylation (>50%). Gene Ontology (GO) analysis of the primi- and 
multigravid pregnant mice groups indicates that the sequences are located near genes that are 
highly enriched for various aspects of the immune system. This might indicate infiltration by 
immune cells during pregnancy.  In order to bypass the infiltrating cells in pregnant mice, we 
compared methylation scores between non-pregnant mice and primi- and multigravida mice 
following birth.  

461 DMR's were found to be hyper methylated (65%) in non-pregnant mice. Primigravid mice 
demonstrated a median methylation score (45%), while postnatal multigravid pregnancies 
showed an under methylated score (35%). The methylation score demonstrated a decrease in a 
"dose dependent manner".  

Gene Ontology (GO) analysis indicated that the sequences are located near 70 genes. These genes 
might represent an epigenetic memory generated following birth.    

To summarize, gravid mice muscle tissue demonstrates less methylation than non-pregnant 
muscle tissue. Multigravid post-partum mice had lower methylation scores than primigravid 
mice post-partum. These results might indicate an epigenetic memory of the muscle tissue and 
may yield insights into more robust labor in subsequent pregnancies. 
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Trial of labor after cesarean in primiparous women with fetal macrosomia 

Naama Lessans, (naamalessans@gamil.com) MD¹, Stav Martonovits, MD2, Misgav Rottenstreich, 

MD3, Simcha Yagel, MD¹, Geffen Kleinstern, MD4, Hen Y Sela, MD3, Shay Porat, MD¹, Gabriel 

Levin, MD¹, Joshua I. Rosenbloom MD¹, Yosef Ezra, MD1, Amihai Rottenstreich, MD¹ 

¹ Department of Obstetrics and Gynecology, Hadassah-Hebrew University Medical Center, Jerusalem, Israel. 
2Faculty of Medicine, Hadassah-Hebrew University Medical Center, Jerusalem, Israel 

3Department of Obstetrics and Gynecology, Shaare Zedek Medical Center, Affiliated with the Hebrew 

University Medical School of Jerusalem, Jerusalem, Israel. 
4Department Health Sciences Research, Mayo Clinic  

 

Introduction: Lower rates of successful vaginal birth after cesarean in association with 

increasing birthweight were previously reported.  We aimed to determine the factors 

associated with successful trial of labor after cesarean (TOLAC) among primiparous women 

in the setting of fetal macrosomia.  

Methods: A retrospective cohort study conducted at two tertiary medical centers, including 

all primiparous women with subsequent delivery after cesarean delivery during 2005-2019, 

delivering a singleton fetus weighing ≥ 4000 g. A multivariate analysis was performed to 

assess the factors associated with successful TOLAC (primary outcome).  

Results: Of 551 primiparous women who met the inclusion criteria, 50.1% (n=276) attempted 

a TOLAC and 174 (63.0%) successfully delivered vaginally. In a multivariable analysis, 

spontaneous onset of labor (aOR [95% CI]: 3.68 (2.05, 6.61), P<0.001), epidural anesthesia 

(aOR [95% CI]: 2.38 (1.35, 4.20), P=0.003) and history of cesarean delivery due to non-arrest 

disorder (aOR [95% CI]: 2.25 (1.32, 3.85), P=0.003) were the only independent factors 

associated with TOLAC success. In the presence of all three aforementioned favorable 

factors successful TOLAC was achieved in 82.0% (82/100) as compared to 61.3% (65/106) 

and 38.6% (27/70) in the presence of two or less of these three factors, respectively (P<0.001).   

Conclusion: Spontaneous onset of labor, epidural anesthesia and prior cesarean delivery 

due to non-arrest disorders were independently associated with higher vaginal birth after 

cesarean rate among women with fetal macrosomia, with an overall favorable success rate 

in the presence of these factors. These findings should be implemented in patient counseling 

in those contemplating a vaginal birth in this setting. 
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Total breech extraction in twin TOLAC deliveries 

 בטיחות בלידת תאום שני במצג שאינו ראש בעת נסיון לידה נרתיקית לאחר ניתוח קיסרי

Hila Hochler (hilahochler@gmail.com), Aharon Tevet, Moshe Berg, Yael Suissa-Cohen, Michal Lipschuetz, 

Simcha Yagel, Amir Aviram, Elad Mei-Dan, John Barret, Nathan Fox, Asnat Walfisch 

 

Background:  Maternal and neonatal outcomes in trial of labor after cesarean (TOLAC) 

deliveries of twins are similar to singleton TOLACs. However, previous studies did not 

stratify outcomes according to second twin presentation upon admission to labor. 

Specifically, the question of internal podalic version and total breech extraction in a scarred 

uterus lacks substantiated evidence. 

Aim: To examine maternal and neonatal outcomes during TOLAC in twins with vertex-

non vertex presentation at admission to labor.  

Methods: A retrospective multicenter study was conducted in five tertiary centers between 

the years 2003-2020. We included all trials of labor of twin deliveries following a previous 

cesarean delivery, at 32+0 gestational weeks or more, with a vertex presentation of the first 

twin. The exposed group was defined as deliveries that started with a second twin non-

vertex presentation, while the comparison group included deliveries that started with 

second twin in vertex presentation. We did not include cases with no trial of labor, labors 

prior to 32+0 weeks and IUFD. 

Results: Two hundred thirty-six TOLACs were included, 128 of whom were defined as the 

exposed group (vertex-non vertex at admission), and 108 composed the comparison group 

(Table). In the vertex-non vertex group 76.6% of the women delivered both twins vaginally 

vs. 81.5% in the vertex-vertex group, while CD for both twins was performed in 21.9% of 

the exposed group vs. 17.6% of the comparison group (p=0.418). There were 2 cases of 

second twin CD in the vertex-non vertex group and one case in the vertex-vertex group 

(1.6% vs. 0.9% respectively, p=1). There were no differences between the groups in 

maternal outcomes, including rates of uterine rupture, PPH, blood transfusion, placental 

abruption, thromboembolic events and maternal fever. There was one case of uterine 

rupture in each group (0.9% vs. 0.8%, p=1). Neonatal outcomes were also comparable 

between the groups, including rates of NICU admission and low (<7) 5 minute Apgar 

scores.  

Conclusion: Second twin non-vertex presentation in twin TOLACs does not alter the 

favorable maternal or neonatal outcomes as compared to vertex-vertex presentation.  
 

Table 2- delivery mode Vertex-vertex 

(n=108) 

Vertex-non vertex 
(n=128) 

p-value 

Both vaginal 88 (81.5%) 98 (76.6%) Reference group 

A- Vaginal, B- CD 1 (0.9%) 2 (1.6%) 1.000 

Both CD 19 (17.6%) 28 (21.9%) 0.418 
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Prediction of mode of delivery using machine learning models:  

A randomized control study.  

 ניסוי אקראי מבוקר חיזוי אופן ותוצאות הלידה תוך שימוש בלמידת מכונה:

Michal Lipschuetz1,2, Joshua Guedalia2, Amihai Rottenstreich3, Simcha Yagel1 and Yishai 

Sompolinsky1  (ysompo@gmail.com) 

. 1. Department of Obstetrics & Gynecology, Hadassah Mt Scopus University Hospital, Jerusalem, Israel.  

2. The Mina and Everard Goodman Faculty of Life Sciences, Bar-Ilan University, Ramat-Gan, Israel. 

3. Department of Obstetrics & Gynecology, Hadassah Ein-Kerem University Hospital, Jerusalem, Israel. 

 

Background: The optimal management of labor still poses a significant clinical challenge. 

Previous studied in machine learning have demonstrated that machine learning tools can be 

utilized to aid in decision making during labor. In previous studies we have shown that 

machine learning models can analyze retrospective data from the first stage of delivery to 

help predict mode of delivery as well as allocating parturients to high-risk and low-risk 

groups for adverse neonatal outcomes. The retrospective methodology of these pilot studies 

does not allow for assessing these models in a ‘real-life’ setting and examining the effect 

these models can have on the mode of delivery and rates of adverse neonatal outcomes.  

Methods: A three-phase prospective, multi-center study will be conducted.  

Phase A - Initiation: Initially, machine learning models will be trained to analyze the 

retrospective database of the electronic medical records system of the participating hospitals, 

training and validating the models in real-life data analysis.  

Phase B - Shadowing: Subsequently, the model will be applied for predicting outcomes of 

mode of delivery as well as neonatal outcomes, shadowing deliveries in real-time. At this 

phase, delivery unit staff will be unaware of the prediction provided by the model.  

Phase C - Revelation: For this phase, delivery unit staff will be aware of the model’s 

prediction in real time. Participating staff will undergo a training session to understand how 

to utilize the model to aid in decision making during labor. A control group will be used to 

account for local protocols and practice habits and to ascertain the benefit and disadvantages 

of implementing such models in clinical care.  

Expected results: Using machine learning methods for classification of delivery outcomes 

will enable personalized pre-labor assessment of parturients to high- or low-risk groups 

regarding mode of delivery and neonatal outcomes.  
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Exome sequencing in fetuses without a clinical indication – yields and dilemmas 

תוצאות ודילמות –ריצוף אקסומי לעוברים ללא אינדיקציה קלינית   

Hagit Daum1,2 (dhagit100@gmail.com), Tamar Harel1,2, Avital Eilat1, Duha Fahham1, Shiri Gershon-

Naamat1, Adily Basal1, Chaggi Rosenbluh1, Nili Yanai3, Shay Porat3, Doron Kabiri3, Simcha Yagel3, 

Dan V Valsky3, Orly Elpeleg1,2, Vardiella Meiner1,2 and Hagar Mor-Shaked1,2 

1 Department of Genetics, Hadassah Medical Organization, Israel 
2 Department of Genetics, Hadassah Medical Organization and Faculty of Medicine, Hebrew 

University of Jerusalem, Israel 
3 Department of Obstetrics and gynecology, Hadassah Medical Organization and Faculty of Medicine, 

Hebrew University of Jerusalem, Israel 

Purpose: The yield of exome sequencing (ES) for structurally normal fetuses or without any 

clinical indication is not clear. Although there is a growing body of literature regarding the 

yield of chromosomal microarray analysis, there is minimal data regarding the yield of ES 

in this population.  

Methods: From February 2017 to March 2021, 699 fetuses were subjected to ES; 145 of them 

by parental request, without any clinical indication. Analysis included single nucleotide 

variants, copy number variants and uniparental disomy. Only pathogenic and likely 

pathogenic findings (per ACMG classification) were reported, including ACMG secondary 

findings relevant to childhood.  

Results: Of 145 fetuses without clinical indication, three (3/145; 2%) had a molecular 

diagnosis of moderate to severe disease. Pathogenic compound heterozygous variants were 

identified in ATP7B and NR2E3, 

associated with Wilson disease and 

Enhanced S-cone syndrome, respectively. 

Another fetus had a paternally inherited 

pathogenic variant in RET, a susceptibility 

gene for childhood onset malignancies. By 

comparison, the yield of ES in the group of 

fetuses with a clinical indication was 

25.4% (141/554). 

Conclusions: With restrictive analysis and 

careful management of results, prenatal 

ES might be beneficial when offered in 

adjunct to extensive pre and post-test 

genetic counseling in structurally normal 

fetuses.  
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Human oocytes in-vitro maturation efficacy from infancy to adulthood –  

Is there an optimal age? 

האם ישנו גיל אופטימלי? –יעילות הבשלה מעבדתית של ביציות בגילאים השונים   

 

Gilad Karavani1 (giladk84@gmail.com), Peera Wasserzug-Pash2, Talya Mordechai-Daniel1, 
Dvora Bauman1, Michael Klutstein2, Tal Imbar1 

1 Fertility Preservation Service, In-vitro Fertilization Unit, Hadassah-Hebrew University Medical Center, 
Jerusalem, Israel 

2 Institute of Dental Sciences, Faculty of Dental Medicine, The Hebrew University of Jerusalem, P.O.B. 
12272, Ein Kerem, Jerusalem 9112001, Israel 

 

Aim: To examine in-vitro maturation (IVM) efficacy throughout childhood, adolescence 

and adulthood in oocytes from girls and women undergoing fertility preservation via 

ovarian tissue cryopreservation (OTC) prior to chemo-radiotherapy exposure. 

Methods: A retrospective cohort study, evaluating IVM outcomes in chemotherapy naïve 

patients referred for fertility preservation by OTC that had oocyte collected with attempted 

IVM between 2003 and 2020. A total of 133 chemotherapy naïve patients aged 1-35 years 

with attempted IVM were included in the study. The primary outcome was IVM rate in the 

different age groups – pre-menarche (1-5 years and ≥6 years), post-menarche (menarche-17 

years), young adults (18-24 years) and adults (25-29 and 30-35 years). Comparison between 

paired groups for differences in the IVM rate parameter was done using the Tukey's 

Studentized Range Test.  

Results: gradual increase in IVM rate was demonstrated in the age groups over 1 to 25 

years (4.6% (1-5 years), 23.8% (6 years to menarche) and 28.4% (menarche to 17 years), with 

a peak of 38.3% in the 18-24 years group, followed by a decrease in the 25-29 years group 

(19.3%), down to a very low rate (8.9%) in the 30-35 years group. A difference in IVM rates 

was noted between the age extremes – the very young (1-5 years) and the oldest (30-35 

years) groups, as compared with the 18-24-year group (p<0.001). Number of oocytes 

matured, percent of patients with matured oocytes and overall maturation rate differed 

significantly (p<0.001). 

Discussion: The ability to mature oocytes is dependent upon patient age. The optimal age 

is from menarche to 25 years (28-38% maturation rate), while young pre-menarche girls 

and women older than 30 years have extremely low (<10%) IVM success rates 

Conclusion: Our findings suggest that IVM of oocyte retrieved during OTC prior to 

chemotherapy should not be attempted in the 1-5- and 30-35-years age groups. 
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|Chromosomal Microarray results according to maternal age 

Shira Stern1, (shira.ganzach@gmail.com) Hagit Daum2, Simcha Yagel4, Einav Kremer1, 
Mark Evans3, Hila Hochler4 

1 Obstetrics and Gynecology, Hadassah-Hebrew University Medical Center, Ein-Kerem, Jerusalem, 
Israel  
2 Department of Genetics, Hadassah-Hebrew University Medical Center, Jerusalem, Israel 
3 Department of Obstetrics, Gynecology, and Reproductive Science, Icahn School of Medicine at 
Mount Sinai, New York, NY 
4 Obstetrics and Gynecology, Hadassah-Hebrew University Medical Center, Mount Scopus, 
Jerusalem, Israel 
 

Introduction: Maternal age at conception has risen dramatically worldwide in the past 

half-century. Data stratifying genetic abnormalities according to maternal age were 

collected between the years 1960-1972 and included only chromosomal abnormalities, 

which were examined using karyotype analysis only. Comprehensive updated research 

quantifying the risk for any pathogenic genetic abnormality by CMA stratified by maternal 

age, is lacking. These data are paramount to inform counseling in older women regarding 

this issue, before and during pregnancy. 

Objective: In the current study we aim to examine CMA results in order to calculate the 

risk for any clinically significant finding – both microscopic and submicroscopic – 

according to maternal age, stratified to one-year increments.  

Methods: This will be a multi-center retrospective study examining prenatal CMA results, 

stratified by maternal age. Data on maternal age at conception, indication for prenatal 

genetic testing and CMA results will be extracted from medical records. We will calculate 

the risk of clinically significant abnormal CMA findings, stratified to one-year maternal age 

increments. We will also conduct a separate analysis on women tested due to “low risk 

indications” (i.e. advanced maternal age, parental request, suspected CMV or toxoplasma 

infection and carriage of a monogenic disease) vs. high risk indications (i.e. pathologic 

ultrasound findings). We have data on 11,500 women who underwent CMA for prenatal 

genetic testing from November 2013 to December 2020 from the two campuses of 

Hadassah Medical Center. We aim to collaborate with other medical centers in Israel and 

abroad.   
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Gut Microbiota Analysis and Postpartum Depression Prediction – Prospective Observational 

Study 

מחקר פרוספקטיבי תצפיתי –אנליזה של מיקרוביום של המעי וחיזוי דיכאון לאחר לידה   

Lilah Tsaitlin-Mor (lilah.tsaitlin@gmail.com), Asnat Walfisch, Dua Khwies, Inbal Reuveni, Bronislava 

Gelchinsky, Debra Goldman-Wohl, Sara Kandel-Katzenelson, Ami Avni, Omry Koren 

Background: 

Perinatal mood disorders represent a major public health problem, effecting up to 20% of women. 

A healthy pregnancy is characterized by profound alterations in the composition of gut microbiota. 

Tryptophan, an essential amino acid, is potentially affected by these alterations, and reduction of 

its amounts reaching the brain inluences serotonin metabolism. Gut microbiota has been 

previousely shown to be associated with major depression, however, a limited number of studies 

have concentrated on postpartum depression (PPD).  

We hypothesize that alterations in gut microbiota during pregnancy may impact the availability of 

tryptohan, thereby impacting the risk for PPD and potentialy providing a means of prediction and 

intervention.   

Objectives: 

To evaluate and compare gut microbiota diversity among women with and without PPD.  

Methods: 

Eligible women will complete the Edinburgh Postnatal Depression Scale (EPDS) and provide fecal 

and blood samples within 48 hours following delivery, and at six weeks postpartum. Samples of 

women at risk for PPD, according to the EPDS, will be compared to healthy women. Microbial 

genomic DNA will be extracted and homogenized from fecal samples, the conserved V4 region of 

the bacterial 16S rRNA gene sequence from each sample will be amplified. Blood samples and 

microbiome characterization and sequencing will be done at the Azrieli Faculty of Medicine, Bar 

Ilan University. 

Clinical Implications:  

Unraveling the complex interpaly between maternal 

depression and gut microbiome could enhance 

understanding of the biological basis of PPD. As 

tryptophan can be supplemented orally, our findings 

may lead to readily accessible medical implications. 
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Pregnancy safe drug screening identify Omeprazole as a novel inhibitor of trophoblast 

ferroptosis. 

 סריקה של תרופות בטוחות בהריון גילתה כי אומפרזול מעקב של מוות פרופטוטי בתאי טרופובלסט 

Ofer Beharier (Oferbeharier@gmail.com), Shirin Elhaik Goldman, Debra Goldman-Wohl, 

Simcha Yagel. 

Background: Drug repurposing is the use of a drug approved for one condition, to treat 

another condition. This strategy is particularly germane for diseases of pregnancy, due to 

the recognized safety concerns. Ferroptosis is a regulated, non-apoptotic form of cell death, 

defined by excessive accumulation of hydroperoxidated phosphatidyl-ethanolamine (PE-

OOH) that promotes membrane injury and cell death. We recently demonstrated that 

human trophoblasts are particularly sensitive to ferroptosis and found evidence for 

ferroptosis in human placental dysfunction. As we seek to translate our knowledge to 

practical tools that can be used to study, inhibit, and treat ferroptotic injury during 

pregnancy, we will screen for drugs that can be repurposed for that objective. 

Methods: To ensure ferroptosis activation we employed the specific GPX4 inhibitor RSL3. 

Ferroptosis was induced by RSL3 200nM for 24h, trophoblast death was detected by trypan 

blue staining (left) and quantified using LDH release (right). Drug screening was 

performed using Metformin (0.5mM, 2.5mM and 5mM), Omep (5μM, 20μM and 50μM), 

Pravastatin (Pra, 0.5mM, 1mM and 2mM), and Ferrostatin-1(Fer-1, 0.5μM, a specific 

ferroptotic inhibitor, positive control).   

Results:  We identified Omeprazole (Omep) as a potent inhibitor of trophoblast ferroptosis 

(50μM).  

Conclusions: Our data suggest that Omeprazole maybe used to inhibit trophoblast and 

placental ferroptosis. Thus, Omeprazole may potentially serve as a potent novel tool to 

prevent or treat placental dysfunction. We next plan to apply these principles on a High 

Throughput Screening (HTS) system that will allow unbiased screening of a large library of 

pregnancy-safe drugs. 
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Proposal for Research protocol – RCT Delayed IVF cycle start with early follicular 

Estradiol Vs. Elagolix. 

Bentov, Y (Yaakov.bentov@gmail.com)1,2,3 

1. Division of Obstetrics and Gynecology, Hadassah-Hebrew University Medical Center, Jerusalem 

2. Department of Obstetrics and Gynecology, Hadassah Mount Scopus-Hebrew University Medical 

Center, Jerusalem, Israel 91240 

3. Faculty of Medicine, Hebrew University of Jerusalem, Israel 9112102. 

There are advantages to delaying the start of IVF treatment cycles for both logistical and 

clinical reasons.  

Historically oral contraceptives have been used for delaying cycle starts 1-4. This practice 

was shown to have a detrimental effect on gonadotropin consumption, length of treatment 

and pregnancy rate 5-7. Alternatively, the use of follicular Estradiol valerate to delay cycle 

start was found to be a potential alternative 8. 

Elagolix is a novel orally administered GnRH antagonist. The drug, currently indicated for 

the treatment of endometriosis was proven effective in inducing suppresion of 

gonadotropin secretion and hypoetrogenism9. This medication may be an alternative 

measure for cycle programing, however it had not been studied in this context yet.  

The aim of the propsed study is the compare the efficay and effectivness od cycle 

programing before and IVF treatment with antagonist protocol using either Estradiol 

Valerate or Elagolix.  

Patients identified as candidates for IVF treatment with antagonist protocol will be 

enrolled. 

Exclusion criteria include: known endometriosis, severe male factor, AMH < 0.7 ng/ml, 

Age <then 18 or > 40, > 2 failed IVF cycles, Planned IVF protocol with daily FSH dose of 

less then 150 IU or more then 300 IU. 

Patients will be randomized on CD1-3 using batch randomization to either recieve 

Estrofem 2 mg or Elagolix 150 mg BID for 5-10 days to adjust for a proper start date 

choosen to reduce the risk for a weekend oocyte retrival ( Avoid gonadotropin start on 

Monday-Wednasday). 

Primary outcome measure is OPTIMIZED OPU TIMING INDEX (Table 1) as well as:  the 

percentage of patients with maximal follicle size of > 10 mm at the end of the priming stage 

of the treatment, number of mature oocytes, total dose of gonadotropins used, number of 

stimulation days and on going pregnancy rate. 

Planned sample size 120. 
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Table 1: OPTIMIZED OPU TIMING INDEX: 

1. Mature follicles: 
a. >75% of Follicles are in optimal size range – 3 points 
b. >50% of Follicles are in optimal size range – 2 points 
c. >25% of Follicles are in optimal size range – 1 point 

2. Serum Estradiol on morning of OPU 
a. Serum estradiol not dropped, peak E2< 20,000 pmol/L – 3 points 
b. Serum estradiol not dropped, peak E2< 30,000 pmol/L – 2 points 
c. Serum estradiol dropped or peak E2 > 30,000 pmol/L – 1 point 

3. Miscellaneous: 
a. No Costing – 1 point 
b. No monitoring on trigger day reduce 2 points 
c. Number of stimulation days between stimulation start and trigger is > 8 days – 1 

point  
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Cancer diagnosis among women with unexplained recurrent pregnancy loss (RPL): A 
cohort study 

 לא מוסברות ותחלואה סרטנית הקשר בין הפלות חוזרות

Adva Cahen-Peretz M.D., Jigal Haas M.D., Efrat Hadi M.D., Howard Carp M.D.,  

Anat Hershko Klement M.D. (advaperetz@gmail.com) 

 

Objective: To examine the relationship between unexplained recurrent pregnancy loss 
(RPL) and the risk for cancer morbidity. 
Methods: We conducted a retrospective observational cohort study, based on data from a 
tertiary medical center. RPL cases (exposed) were defined as women presenting with 3 or 
more unexplained confirmed pregnancy losses of 5 -24 weeks, whose first visit to the RPL 
clinic was between 1990 and 2010. Unexposed group included women giving birth during 
the same period and who were not RPL patients. Each RPL patient was paired with five 
controls: Matching was based on both maternal age and the year of giving birth/admission. 
Data from the RPL registry and the live birth registry were cross-linked to the Israeli national 
cancer registry according to the unique ID number and merged into one database. At the 
time of analysis, the national cancer database was updated until 2018.  

Results: The study group comprised 937 RPL patients who were matched by maternal age 
(p=1.0) and admission date (p=0.84) to 4685 women who achieved a live birth. The odds 
ratio (OR) for cancer morbidity in the RPL group relative to the unexposed group was 0.76 
(95% CI, 0.556-1.034; p=0.081). Women with secondary RPL had close to significant lower 
cancer morbidity compared to controls (OR= 0.65, Pv= 0.067, CI- 0.412-1.031). Analysis by 
cancer type showed a similar risk for breast cancer among women with RPL as compared to 
live birth, but lower risk for gynecological cancers among women with RPL with an OR of 
0.247 (95% CI, 0.077-0.791; p= 0.018).  
Conclusion: Unexplained RPL may be related to a lower risk for gynecological cancers, 
possibly explained by hyper-responsive immunological mechanisms involving uterine NK 
cells.  
FIGURE: Survival analysis for breast cancer and gynecological cancer among RPL and 
control patients  

A: Breast cancer (p=0.550) B: Gynecological cancer (p=0.010) 
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The possible association between the duration of preoperative hormonal treatment and 

the success of surgical treatment of endometriosis in reducing pain after surgery- 

Historical cohort study 

ניתוחי לבין הצלחת ניתוח לטיפול באנדומטריוזיס -הקשר האפשרי בין משך נטילת טיפול הורמונלי קדם

 מחקר עוקבה היסטורי - בהפחתת כאב לאחר הניתוח

 3גבע-פרופ' ליאת לרנר , 2דיאור אורי"ר ד, 1פלר נועה

1 School of Public Health, Sackler Faculty of Medicine, Tel Aviv University, 

 (feller@mail.tau.ac.il), 054-7770606, Noa Feller 
2 Endometriosis Centre, Hadassah Medical Center 

3 School of Public Health, Sackler Faculty of Medicine, Tel Aviv University 

אחד האתגרים הבלתי פתורים בטיפול באנדומטריוזיס הינו תגובה לא מספקת לטיפול ניתוחי  -רציונל המחקר

מקובלת ניתוחי בטיפול הורמונלי הינו אסטרטגיה -והמשך כאבים גם לאחר הניתוח. על אף שהשימוש הטרום

לטיפול באנדומטריוזיס, עד היום מעולם לא נחקר הקשר האפשרי שבין משך נטילת טיפול הורמונלי לפני הניתוח 

לבין הצלחת הניתוח בהפחתת כאבי אנדומטריוזיס. קידום הידע אודות גורמים פוטנציאליים שעשויים לנבא 

י לתרום ליכולת קבלת החלטות טובה יותר ניתוחי, עשו-תגובה מוצלחת לניתוח, ובפרט טיפול הורמונלי טרום

 בנוגע לאסטרטגיית הטיפול המיטבית בחולות אנדומטריוזיס.

ניתוחי -מטרת המחקר הינה לבחון את הקשר האפשרי שבין משך נטילת טיפול הורמונלי קדם -מטרת המחקר

 לבין הצלחת ניתוח לטיפול באנדומטריוזיס בהפחתת כאב לאחר הניתוח

קר זה הינו מחקר עוקבה היסטורי, שיערך בקרב נשים שעברו ניתוח לפרוסקופי לטיפול מח -שיטות המחקר

. 2021ועד מאי  2018באנדומטריוזיס במרכז לטיפול באנדומטריוזיס של בית חולים הדסה עין כרם בין ספמטבר 

נשים  -האחת בהתבסס על משך השימוש בטיפול הורמונלי לפני הניתוח: אוכלוסיית המחקר תחולק לשתי קבוצות

נשים שעברו ניתוח לאחר טיפול  -חודשים, והשנייה 6שעברו ניתוח לאחר טיפול הורמונלי קצר שנמשך עד 

חודשים. בין שתי הקבוצות תתבצע השוואה של שיעור המטופלות שחוו  6-הורמונלי ארוך שנמשך למעלה מ

-בחומרת הכאב, בהתבסס על דיווח 30%תגובה חיובית לניתוח. תגובה חיובית לניתוח תוגדר כירידה בלפחות 

עצמי של המטופלת. עבור משתנה התוצאה, המטופלות יתבקשו להעריך את חומרת הכאב שחוו בתקופה שקדמה 

(, אשר מבקש Numerical Rating Scale) NRSחודשים מהניתוח, וזאת בעזרת סרגל כאב  3לניתוח וכן לאחר 

סוגי כאב  3-. משתנה התוצאה ימדד בנפרד ביחס ל10-ל 0לדרג את רמת הכאב על פני טווח מספרי שבין 

אנדומטריוזיס: דיסמנוריאה, כאב אגן שאינו קשור לווסת ודיספראוניה. איסוף הנתונים יבוצע בעזרת שאלון 

 166שיועבר למטופלות וכן בעזרת סיכום מידע מהרשומות הרפואיות הממוחשבות. חושב גודל מדגם של 

והבדל משוער של פי שתיים בין  80%, עוצמה של 5%בהתבסס על הנחת אלפא של מטופלות בסך הכל, וזאת 

 . 2021נובמבר -הקבוצות. המחקר מתוכנן להתבצע ביוני
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Proposal for Research protocol – A prospective cohort study comparing inflammation 

markers in fluid aspirate from a uterine niche vs a normal uterine cavity. 

הצעה למחקר עוקבה פרוספקטיבי המשווה הימצאות של סמני דלקת בנוזל מנישה רחמית לעומת נוזל 

 מחלל רחם תקין

Fraenkel, R1,2,3   Fainaru O 4,5  , Bentov, Y1,2,3 (Yaakov.bentov@gmail.com) 

4. Division of Obstetrics and Gynecology, Hadassah-Hebrew University Medical Center, Jerusalem 

5. Department of Obstetrics and Gynecology, Hadassah Mount Scopus-Hebrew University Medical 

Center, Jerusalem, Israel 91240 

6. Faculty of Medicine, Hebrew University of Jerusalem, Israel 9112102. 

7. IVF Unit, Rambam Health Care Campus, Haifa, Israel 

8. The Ruth and Bruce Rappaport Faculty of Medicine, Technion–Israel Institution of Technology, 

Haifa, Israel 

 

Abstract: 

A niche is a defect in the isthmus of the uterine cavity most often caused by cesarian 

section. It is usually diagnosed via ultrasound presenting the isthmic defect as an 

hypoechogenic lesion in the lower part of the uterine cavity that reflects the absence of 

myometrial tissue and fluid accumulation in that site 1. The presence of a large niche is 

associated with reduced embryo implantation 2. There are several reports demonstrating a 

statistically significant improvement in the chance for implantation following surgical 

correction of the niche 3 4 5. There are several hypotheses that suggest an explanation for 

this phenomenon including the accumulation of cervical mucus, menstrual secretions, 

mechanical disruption, and chronic inflammation, however, to the best of our knowledge, 

none were examined. 

In this study we propose to conduct a comparative analysis of the type and concentration 

of several inflammatory cytokines and cells present in aspirates taken from patients with a 

uterine niche and patients with an intact uterine cavity.  

Patients will be recruited from the hydrosonography clinic. Prior to the conduction of a 

saline hydrosonography we routinely preform a transvaginal ultrasound during which 

patients will be allocated to those with and without a niche. Endometrial cavity aspirate 

will be drawn using and IUI catheter for patients in both groups and snap frozen. Samples 

will be kept frozen at -80 Co until further analysis.   

We intend to include 10 patients in each group for the initial pilot phase of the study. 
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Thromboembolic Events in Pregnant and Puerperal Women Following COVID-19 

Lockdowns: A retrospective cohort study 

 על אירועים תרומבואמבוליים בהריון COVID- 19השפעת מגיפת 

Dana Gabrieli B.Sc.*, Adva Cahen Peretz M.D.* (advaperetz@gmail.com); Tzvika Shimonovitz 

M.D., Keren Marks-Garber M.D., Hagai Amsalem M.D., Yosef Kalish M.D., Yuval Lavy M.D., 

Asnat Walfisch M.D.  

 

Objective We explored the indirect impact of the COVID-19 pandemic on patterns of 
pregnancy-related venous thromboembolism (VTE) events, mediated by population 
mobility restrictions during lockdown periods.  

Methods Pregnancy-related VTE hospitalizations were identified through a code-targeted 
search of the Hadassah Medical Centers’ computerized database. Manual analysis of 
relevant medical records was performed, and cases diagnosed throughout the year 2020 
were compared to those diagnosed during 2019 and 2018. Statistical analyses studied 
obstetrical outcomes, as well as the extent and treatment of VTE events during the COVID-
19 pandemic compared to those of preceding years, stratified by pre-, intra-, and post-
lockdown periods. 

Results The incidence of pregnancy-related thromboembolic events during 2020 was 0.16% 
of all deliveries, significantly higher than in 2018 and 2019 (0.06% and 0.1%, respectively, 
p<0.05). Higher rates of VTE events were found during post-lockdown periods in 2020, 
compared with corresponding time periods in 2019 and 2018.  

Conclusions Our data suggest that lockdown periods impact pregnancy-related VTE 
hospitalizations, possibly as a result of restricted population mobility. Increased awareness 
of this undesirable outcome may aid health policymakers in the continuing struggle with 
epidemics.   

FIGURE: Incidence of Pregnancy-Related VTE Hospitalized Cases Stratified by 
Lockdown Status in 2020 And Compared With 2018-2019
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Effectiveness of Surgery for Infertile Women with Moderate-Severe Endometriosis - 
a Systematic Review and Meta-Analysis 

רמת היעילות של התערבות כירורגית אצל נשים הסובלות מאי פוריות עם אנדומטריוזיס בינוני עד 

סקירה שיטתית ומטה אנליזה  -חמור   

Adi Gilan, (gilanadi@gmail.com); Dr Uri P Dior, Professor Ilan Matok 
Faculty of Medicine, Hebrew University of Jerusalem, Israel 

Endometriosis Center, Department of Obstetrics and Gynecology, Hadassah Medical Center, 
Jerusalem, Israel 

Pharmacoepidemiology Research Lab, Institute for Drug Research, School of Pharmacy, Faculty of 
Medicine, Hebrew University of Jerusalem, Jerusalem, Israel 

 
Introduction: The overall prevalence of endometriosis in reproductive-aged women is 
around 10%. It is estimated that endometriosis affects up to 50% of women with infertility 
and that it is the primary cause of infertility in 15% of infertile women. Previous prospective 
randomized controlled studies have shown that surgical removal of minimal-mild 
endometriosis is associated with increased pregnancy rates; however, it is unclear if surgical 
treatment of advanced-stage endometriosis improves fertility outcomes. 

Objective: This systematic review and meta-analysis aims to assess if surgical treatment of 
advanced-stage endometriosis is associated with higher spontaneous conception and In 
Vitro Fertilization (IVF) conception rates compared to no surgery. 

Primary outcomes: spontaneous and IVF pregnancy and live birth rates after surgery for 
moderate-severe endometriosis compared to IVF success rates without surgery. 

Data extraction: The main keywords for the search are: moderate-severe endometriosis OR 
deep infiltrating endometriosis OR infertility OR spontaneous conception OR fertility OR 
pregnancy OR live birth rate OR ectopic pregnancy OR miscarriage. And Laparoscopy OR 
surgery OR medical therapy OR nonsurgical treatment OR IVF OR Assisted reproductive 
technology. We will search the following databases: MEDLINE, Embase, and Cochrane. The 
data will subsequently be evaluated by two independent reviewers. The screening process 
will include article titles, abstracts and full text. All published adult human randomized 
controlled trials (RCT) and observational studies (prospective studies, retrospective cohort 
studies, and case-control studies) written in English, assessing the effect of surgery and IVF 
in patients with advanced endometriosis will be included. 

Significance: This study may aid reproductive clinicians to better guide their patients with 
infertility and moderate-severe endometriosis. It may also shed light on underlying 
mechanisms of endometriosis and infertility. 
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Serum Anti-Mullerian hormone in women with minimal to mild 

endometriosis 

 קל-בסרום אצל נשים עם אנדומטריוזיס מינימלי Anti-Mullerian hormoneרמות 

Adi Gilan, (gilanadi@gmail.com); Dr Uri P Dior 

Faculty of Medicine, Hebrew University of Jerusalem, Israel 

Endometriosis Center, Department of Obstetrics and Gynecology, Hadassah Medical Center, Jerusalem, 

Israel 

 

Introduction: Anti-Mullerian hormone (AMH) is produced by the granulosa cells of early 

developing follicles and affects follicular maturation during the menstrual cycle. AMH 

serum levels are correlated with the number of primary follicles in the ovary and are 

therefore used as a marker for ovarian reserve and a predictor of premature ovarian failure. 

Previous studies have shown a significant decrease in serum AMH levels in women with 

ovarian or severe endometriosis (stage 3-4 according to the American Fertility Society, AFS) 

as compared to the general population. Low serum AMH levels in these patients are a sign 

of a decrease in ovarian reserve and correlate with infertility and reduced ovarian 

stimulation during fertility treatment. Hence, serum AMH may affect the course of fertility 

treatments and possibly the fertility prognosis in these women.  

Peritoneal endometriosis is referred to as minimal to mild disease (stage 1-2 according to 

AFS) and is characterized by superficial lesions in the peritoneum. To this day, there is not 

enough data describing serum AMH levels in women with peritoneal endometriosis as 

compared to the general population. 

Objective: In this study we intend to assess the difference in AMH serum levels in women 

with peritoneal endometriosis as compared to women without endometriosis. 

Study design: This is a cross sectional study. We will compare women with surgically 

confirmed peritoneal endometriosis to women without endometriosis while performing a 

matching process between the two groups according to age and BMI.  
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Characterization of decidual immune cell populations, their activity and function in 

normal pregnancy and in preeclampsia, by mass cytometry 

 ספקטומטר מסה  אפיון אוכלוסיות תאי מערכת החיסון בנושרת, בהריון תקין וברעלת הריון על ידי

 

Greenbaum S.1,2, (greenbaumsh@gmail.com) Yagel S. 1,2, Goldman-Wohl D. 1,2, Walfisch A. 1,2 

1. Division of Obstetrics and Gynecology, Hadassah-Hebrew University Medical Center, Israel 

2. Faculty of Medicine, Hebrew University of Jerusalem, Israel 

 

Background: Preeclampsia complicates around 7% of pregnancies1 with increasing rates in 

recent years2. It is associated with higher risk of fetal and infant death3, and it is the single 

most common condition associated with preterm birth4. Several epidemiological 

observations point toward an immunological etiology, specifically in early-onset 

preeclampsia. For example, increased risk for preeclampsia has been shown to be associated 

with first pregnancies, new partner pregnancies5, and pregnancies following oocyte 

donation6. These scenarios represent novel maternal exposure to foreign antigens, an 

exposure that may induce an abnormally intense maternal immune response toward the 

conceptus7,8.  

Methods: We will collect post-partum decidua scrapings from normal and preeclamptic 

pregnancies. We will run these samples by mass cytometry (CyTOF technology). CyTOF 

generates single-cell data that can then be rigorously analyzed to identify functional and 

delicate frequency alterations of cell subpopulations between samples. This technology 

uses secondary ion mass cytometry to detect metal reporters attached to antibodies of 

interest.   

Objective & Significance: The objective of this project is to perform in-depth investigation 

of immune cell populations and immune interactions at the maternal-fetal interface in 

relation to health and disease states. Using mass cytometry, we will be able to quantify 

protein expression, permitting enumeration of functionally distinct cell populations at the 

maternal-fetal interface in normal pregnancy and in preeclampsia. This will further our 

understanding of the mechanisms of preeclampsia and could potentially reveal candidate 

populations for early screening.   
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How far is too far? Does time interval between Gonadotropin-releasing hormone 

(GnRH) antagonist and GnRH agonist trigger in GnRH antagonist cycles matter? 

 Gonadotropin-releasing hormone (GnRH) כמה רחוק הוא רחוק מידי ? האם מרווח הזמן בין

antagonist  לביןGnRH agonist trigger ? משנה 

Anat Hershko Klement (anat.klement@gmail.com); Raoul Orvieto, Efrat Esh Broder, Judith 

Frei, Amy Solnica, Orit Zandman, Hananel Holzer,  and Jigal Haas 

 

Research Question: What is the suitable time interval between the last GnRH antagonist 

exposure and the GnRH agonist (GnRH-a) triggering for final follicular maturation? 

Design: A retrospective cohort study including patients undergoing GnRH antagonist 

cycles in which GnRH-a trigger was used as a trigger. The primary outcome measure was 

the follicle/mature oocyte ratio. Cycles were analyzed according to the time interval 

between the last GnRH antagonist exposure and the GnRH-a triggering: Group1 included 

patients with a 12-14 hour interval, Group2 : 7-10 hour interval, Group 3 : 5-6 hour interval 

and Group 4,  2-4 hour interval. LH level was measured 11-13 hours post GnRH-a injection. 

Results: The study included 413 patients. Median LH value was 65 IU/L. There was a weak 

(R2 =0.137), but significant (P value <0.01) correlation between basal LH and the LH surge. 

Despite the square root LH values differed significantly between study groups (being higher 

in Groups 2 and 3, P value <0.01),the follicle/mature oocyte ratio was not different across 

the 4 antagonist-agonist interval groups and no correlation was detected between the post 

trigger LH level and the follicle/oocyte ratio (R2 = 0.011).  In a model integrating age, day 3 

FSH level, maximal Estradiol and BMI, along with the study groups,  none of these factors 

was significantly related to the follicle/mature oocyte outcome ratio . Insufficient surge (LH 

< 15 IU/L) occurred in 14 (3.4%) cases. Rates of insufficient LH surge did not differ 

significantly between the groups (2.4%, 3.2%, 3.4% and 7.1% in groups 1 to 4 respectively( 

(P = 0.5).  

Conclusions: LH levels post GnRH-a trigger differed in regard to antagonist-agonist 

intervals, but the follicle/mature oocyte ratio achieved was not affected.   
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The impact of peak and duration of maternal intrapartum fever  

on perinatal outcomes 

§Hila HOCHLER1 (hilahochler@gmail.com);  §Michal LIPSCHUETZ1,2; Joshua GUEDALIA2; Gilad 

KARAVANI3; Sarah M. COHEN1; Simcha YAGEL1; Doron KABIRI3; Asnat WALFISCH1 

1Department of Obstetrics and Gynecology, Hadassah Hebrew University Medical Center, Mount-Scopus 
2The Mina and Everard Goodman Faculty of Life Sciences, Bar‐Ilan University, Ramat‐Gan, Israel 

3Department of Obstetrics and Gynecology, Hadassah Hebrew University Medical Center, Ein-Kerem 

 

Objective: Intrapartum fever is a common perinatal complication, associated with short 

and long term adverse outcomes. Sparse data exists regarding the association between the 

peak and duration of maternal fever and the extent and severity of maternal and neonatal 

complications. This study aims to examine the association between maternal intrapartum 

fever peak and duration, and perinatal outcomes. 

Methods: A retrospective cohort analysis of term singleton live births in two medical 

centers between the years 2003 and 2015 was performed. The study group included 

parturients who experienced intrapartum fever, defined as ≥38.0°C (100.4°F). Fever 

duration was defined as the time elapsed between the first documented fever and 

subsequent first documented normal body temperature (<38°C) (<100.4°F), or if the 

temperature did not return to normal, until delivery. Adjusted risks for adverse perinatal 

outcomes were calculated by using multiple logistic regression models to control for 

confounders.  

Results: A total cohort of 85,713 labors was analyzed, of which 1,517 (1.8%) parturients 

experienced fever during delivery. Adverse composite neonatal outcome rates increased 

gradually, in a dose-response manner, with higher maximal maternal temperature. Similar 

dose-response deterioration was found when maximal parturient temperature was 

combined with fever duration (p=0.015). Higher or longer maternal fever was not 

independently associated with cesarean or instrumental deliveries (p=0.648). Duration 

alone was not significantly associated with worsening neonatal outcomes (p=0.711).   

Conclusion: Maximal intrapartum maternal fever, solely and when combined with fever 

duration, correlates with neonatal complications in a dose-dependent manner. Further 

prospective studies are needed in order to examine the potential benefit of rigorous 

maternal body temperature control on perinatal outcome.  
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Endometrial Thickness Following Early Miscarriage in IVF Patients – Is There a 
Preferred Management Approach? 

האם יש שיטת ניהול מועדפת? –תוצאות פוריות לאחר הפלה מוקדמת במטופלות הפריה חוץ גופית   
 

Gilad Karavani1 (giladk84@gmail.com), Heli Alexandroni1, Uri P Dior1, Alex Simon1, Assaf Ben-
Meir1, Benjamin Reubinoff1 

1 Department of Obstetrics and Gynecology, Hadassah-Hebrew University Medical Center, Israel 

 

Aim: Endometrial thickness (ET) has previously been shown to positively correlate with 

implantation and clinical pregnancy rates in in-vitro fertilization (IVF) patients. The aim of 

this study was to compare the effects of expectant management, medical treatment 

(Misoprostol) and dilation and curettage (D&C) for early miscarriage following IVF cycles 

on the subsequent cycle outcomes - endometrial thickness and reproductive outcomes. 

Methods: A retrospective cohort study of women who underwent embryo transfer, 

conceived and had first trimester miscarriage with at least one subsequent embryo 

transfer. ET measurements during fresh or frozen-thawed IVF cycles were assessed for 

each patient. Comparisons of ET differences between the miscarriage and the subsequent 

cycles, as well as reproductive outcomes, were performed according to the initial 

miscarriage management approach. 

Results: A total of 223 women were included in the study. Seventy-eight women were 

managed conservatively, 61 were treated with Misoprostol and 84 women underwent 

D&C. Management by D&C, compared to conservative management and Misoprostol 

treatment was associated with higher prevalence of a significant (>2 mm) ET decrease 

(29.8%% vs. 14.1%and 6.6%, respectively; p<.001) and was the only approach associated 

with a significant increase in the rates of ET under 7 and 8 mm in the following cycle 

(p=0.006 and 0.035; respectively). 

Clinical pregnancy rates were significantly lower following D&C compared with 

conservative management and Misoprostol (16.7% vs. 38.5% and 27.9%, respectively; 

p=0.008) as well as implantation rate (11.1% vs. 30.5.% and 17.7%, respectively; p<0.001).  

Conclusion: Our data suggest that D&C management of a miscarriage is associated with 

decreased ET and higher rates of thin endometrium in the subsequent IVF cycle, compared 

with conservative management and Misoprostol treatment. In addition, implantation and 

pregnancy rates were significantly lower after D&C. 
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Identification of inguinal sentinel lymph nodes in recurrent vulvar melanoma 

 זיהוי בלוטות זקיף במקרה של הישנות שאת קשקשית של העריה

D. Knigin, T. Perri, G. Levin, B. Brandt, L. Kogan 

Hadassah Medical Center, Gynecologic Oncology, Jerusalem, Israel 

 

 

Abstract  

Vulvar melanoma has a high propensity for lymphatic spread to inguinal lymph nodes. 

Groin sentinel lymph node biopsy is considered a part of the management of primary 

vulvar melanoma. Yet, the role of performing sentinel lymph node biopsy in the 

management of patients with negative nodes in primary surgery, who develop recurrent 

vulvar melanoma, is less clear than in the case of primary tumors. Nevertheless, lymph 

nodes status in recurrent disease can provide valuable information to guide further 

therapy. Sentinel mapping in a previously scarred area is challenging and the most suitable 

mapping technique has not been determined. In this video, we demonstrate the technical 

feasibility of repeat sentinel lymph nodes biopsy for recurrent vulvar melanoma using 

intraoperative fluorescent indocyanine green (ICG) detection.  

VIDEO 
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Minimally invasive surgery is associated with an increased risk for local recurrence in 

high-grade endometrial carcinoma 

 קשור בסיכון מוגבר לחזרה מקומית – 2ניתוח בגישה זעיר פולשנית לסרטן האנדומטריום מסוג 

G. Levin1 (levin.gaby@gmail.com), L. Kogan2, L. Helpman3, R. Eitan4, Z. Vaknin5, O. Lavie6, A. Ben 

Arie7, A. amit8, T. Levy9, A. Namazov10, I. Ben Shachar11, I. Atlas12, I. Bruchim13, T. Perri1, O. 

Gemer14 

1Hadassah Medical Center, Gynecologic Oncology, Jerusalem, Israel, 2Hadassah, Gynecologic Oncology, 

Jerusalem, Israel, 3Cheba Medical Center, Gynecologic Oncology, Ramat Gan, Israel, 4Rabin Medical 

Center, Gynecology, Petah Tikva, Israel, 5Assaf Haroffe Medical Center, Sackler School of Medicine, 

Gynecology, Zrifin, Israel, 6Carmel Medical Center, Obstetrics and Gynecology, Haifa, Israel, 7. Kaplan 

Medical Center, Hebrew University, Gynecology, Rehovot, Israel, 8Rambam, Gymecologic Oncology, Haifa, 

Israel, 9. Wolfson Medical Center, Holon, Sackler Faculty of Medicine, Tel Aviv University, Gynecology, Tel 

Aviv, Israel, 10Ahmet, Gynecology, Ashkelon, Israel, 11ZIv, Gynecologic Oncology, Zefat, Israel, 12Poriah, 

Gynecologic Oncology, Tiberia, Israel, 13Hillel Yafe, Gynecology, Hadera, Israel, 14Barzilai Medical Center, 

Gynecology, Ashkelon, Israel 

Introduction: To compare oncological outcomes of women with high-grade endometrial 

carcinoma (HGEC) who underwent surgery by minimally invasive surgery (MIS) versus 

laparotomy. 

Methods: A retrospective cohort study performed in an academic multi-center setting. 

Consecutive women with HGEC cancer treated at 11 Israeli institutions between 2002 and 

2017 were accrued in an assimilated database with a median follow-up of 52 months (range 

12-120 months). Women with HGEC were stratified into two groups by route of surgery; 

MIS vs. laparotomy by an intention to treat. Clinical, pathological and outcome data were 

compared.   

Results: Six hundred and seventy-eight women met the inclusion criteria: 160 underwent 

MIS and 518 laparotomy. The two groups were comparable in demographic and clinical 

characteristics. Brachytherapy rate was similar in both groups (p=0.192). Disease 

progression and overall survival did not differ between groups (p=0.537, p=0.465, 

respectively). However, patients operated with MIS had almost 3 times risk to recur at 

their vaginal cuff or pelvis (Odds Ratio (OR) 95% Confidence Interval (CI) 2.80 (1.80-4.36)). 

In a multivariable analysis, including age, comorbidities, disease stage, CA-125 and lymph-

vascular space invasion, MIS was associated with an increased risk for local (vaginal cuff 

or pelvic) recurrence (OR 95% CI 3.30 (1.69-6.48)). 

Conclusion: In women with HGEC, MIS was associated with higher rates of local 

recurrence as compared to laparotomy. 
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LOCAL RECURRENCE – Predictors and regression analysis. 

 

aOR (95% CI) OR (95% CI) Characteristics 

   

1.00 ( 1.0-0.96 3) 1.02 ( 1.04-1.01 ) Age 

2.29 ( 4.53-1.16 ) 1.88 (1.21-2.91) Diabetes 

 1.39 (0.89-2.71) Hypertension 

 1.32 (0.85-2.05) Statin treatment 

 1.01 ( 1.01-0.98 ) Duration of symptoms, weeks 

1.01 ( 1.01-0.99 ) 1.001 ( 1.003-1.00 ) CA 125 

 0.99 ( 1.01-0.98 ) Diagnosis-surgery interval, weeks 

2.06 ( 4.09-1.04 ) 2.16 ( 3.39-1.37 ) Stage III and on Unknown* 

2.97 (1.58-5.73) 2.17 (1.39-3.38) LVSI 

3.30 ( 6.48-1.69 ) 2.66 ( 4.16-1.70 ) MIS 
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Absence of prognostic value of lymphovascular space invasion in patients with 

endometrial cancer and negative sentinel lymph nodes 

 המשמעות הפרוגנוסטית של מעורבות כלי דם ולימפה בנשים עם סרטן רירית הרחם ללא מעורבות בלוטות

Emad Matanes MD1,2, Neta Eisenberg MD3, Susie Lau MD MSc1,2, Shannon Salvador MD MSc1,2, 

Walter H. Gotlieb MD PhD1,2, Liron Kogan MD1,4 

1 Division of Gynecologic Oncology, Jewish General Hospital, McGill University, Montreal, Quebec, 

Canada. 
2 Segal Cancer Center, Lady Davis Institute of Medical Research, McGill University, Montreal, Quebec, 

Canada. 
3 Department of Obstetrics and Gynecology, Yitzhak Shamir Medical Center, Tel-Aviv 

University, Tel-Aviv, Israel 
4 Department of Obstetrics and Gynecology, Hadassah Medical Center, affiliated with the Hebrew University 

Hadassah Medical School, Jerusalem, Israel. 

 

Objective: to evaluate if the prognostic value of lymphovascular space invasion (LVSI) is 

different in endometrial cancer patients with negative lymph nodes following sentinel 

lymph node (SLN) mapping or lymph node dissection (LND) as staging procedure. 

Material and methods: A retrospective study of 510 patients diagnosed with endometrial 

carcinoma in our institution between 2007 and 2014. We excluded patients that were 

diagnosed with positive nodes (Stage IIIc). We compared patients’ characteristics and 

survival outcomes as function of their LVSI status (positive LVSI vs negative LVSI 

subgroups) in each cohort separately.  

Results: 413 patients met the inclusion criteria, out of whom 239 underwent SLN and 174 

patients underwent LND only. In the SLN group, life table analysis showed 5-year OS and 

PFS of 80% and 72% in patients with LVSI compared to 96%, and 93% without LVSI. Same 

trend was observed among patients with LND with 5-year OS and PFS of 74% and 64% in 

patients with LVSI compared to 97%, and 90% without LVSI. On multivariable analysis, 

adjusted for age, FIGO stage, grade and maximal tumor size, the favorable survival of 

negative LVSI remained only in the LND cohort (SLN cohort: HR 1.2, CI [0.3-4.0], P=0.8 and 

HR 1.7, CI [0.7-4.3], p=0.2 for OS and PFS, respectively; LND cohort: HR 3.1, CI [1.4-6.5], 

p<0.001 and HR 2.5, CI [1.2-4.9], p=0.01 for OS and PFS, respectively).  

Conclusions: the prognostic value of LVSI disappears when patients undergo staging with 

SLN and are found to have negative nodes in contrast to those who have undergone LND.  

Future studies should confirm our observation on patients with negative sentinel nodes, and 

plan on tailoring adjuvant treatment to this specific subgroup.   
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Surgical video 
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The titers of anti COVID-19 antibodies at delivery and postpartum period following, 

infection or vaccination during pregnancy 

אצל נשים אשר חלו או חוסנו במהלך ההריון בזמן הלידה ובתום משכב  COVID-19טיטר הנוגדנים כנגד 

 לידה. 

Lea Nevo (lea305@gmail.com), Adar Hamrani, Ofer Beharier 

 

Background:  

Pregnancy is characterized by fundamental immunological alterations allowing proper 

fetal growth, as a non-self graft, in the maternal environment. A delicate tension of 

tolerance and immunity, along with physiological and hormonal changes, set the stage for 

enhanced sensitivity to distinct infections in pregnancy, including more severe COVID-

19 disease. Whether these adaptational changes induce altered humoral immune responses 

to COVID-19 vaccination is still not clear. Therefore, we plan to compare the maternal 

humoral response to COVID-19 vaccine during pregnancy, at delivery, and weeks 

following labor, while comparing them to non-pregnant women's humoral response. 

 Hypothesis: 

● COVID-19 Infection and vaccination during pregnancy promote altered humoral 

immunity response. 

● Humoral immunity response is affected by the timing of stimulus (infection or 

vaccination) during pregnancy. 

Methods: We will compare the anti COVID-19 antibody titers of women following 

infection or vaccination; effected during the different trimesters of pregnancy with 

matched non-pregnant women (control). Serological samples will be taken after delivery, 6 

weeks post-partum, and matched time interval for control.   
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 Minimally invasive approach in endometrial cancer with lower uterine segment 

involvement in ≥ Stage II: Is it safe? 

ומעלה עם מעורבות של הסגמנט התחתון האם  2ניתוח בגישה זעיר פולשנית לסרטן האנדומטריום בשלב 

 זה בטוח?

T. Perri1, L. Kogan2, L. Helpman3, R. Eitan4, Z. Vaknin5, O. Lavie6, A. Ben Arie7, A. Amit8, T. Levy9, 

A. Namazov10, I. Ben Shachar11, I. Atlas12, I. Bruchim13, G. Levin1, (levin.gaby@gmail.com) O. 

Gemer14 

1Hadassah Medical Center, Gynecologic Oncology, Jerusalem, Israel, 2Hadassah, Gynecologic Oncology, 

Jerusalem, Israel, 3Cheba Medical Center, Gynecologic Oncology, Ramat Gan, Israel, 4Rabin Medical 

Center, Gynecology, Petah Tikva, Israel, 5Assaf Haroffe Medical Center, Sackler School of Medicine, 

Gynecology, Zrifin, Israel, 6Carmel Medical Center, Obstetrics and Gynecology, Haifa, Israel, 7. Kaplan 

Medical Center, Hebrew University, Gynecology, Rehovot, Israel, 8Rambam, Gymecologic Oncology, Haifa, 

Israel, 9. Wolfson Medical Center, Holon, Sackler Faculty of Medicine, Tel Aviv University, Gynecology, Tel 

Aviv, Israel, 10Ahmet, Gynecology, Ashkelon, Israel, 11ZIv, Gynecologic Oncology, Zefat, Israel, 12Poriah, 

Gynecologic Oncology, Tiberia, Israel, 13Hillel Yafe, Gynecology, Hadera, Israel, 14Barzilai Medical Center, 

Gynecology, Ashkelon, Israel 

Introduction: To compare survival outcomes between women with stages II-IV endometrial 

carcinoma (EC) with lower uterine segment involvement (LUSI), staged by minimally invasive 

surgery (MIS) and those staged by laparotomy. 

Methods: A retrospective multi-center cohort study of nine gynecologic-oncology centers. 

Univariate analysis, Kaplan-Meier survival and Cox proportional hazard models analysis were 

performed to compare women surgically staged by MIS and those operated by laparotomy in 

different stages and histology of EC. 

Results: Over a median follow-up period of 3 years (interquartile range, 1.5-6 years) 212 women 

were included, 68 (32.1%) were surgically staged by MIS. Stages of disease among the study cohort 

were stages II, III and IV, 32.1%, 51.9%, and 16.0%, respectively. Stage distribution did not vary 

between MIS and laparotomy groups (p=0.144). High-grade histology was less common in MIS 

group (44.1% vs. 67.4%, p<0.001). Adjuvant radiation and chemotherapy rates were comparable. 

Recurrence (local and distal) rate did not differ between groups (44.1% MIS vs. 31.9% laparotomy, 

p=0.084). Local recurrence rate was higher in MIS group (32.4% vs. 18.1%, p=0.023). Overall 

survival and local recurrence-free survival were similar in both groups (log rank test p=0.08, 

p=0.33, respectively). In Cox regression model adjusting for age, comorbidities, tumor grade, 

disease stage and adjuvant therapy, route of surgery (MIS vs. laparotomy) was not associated with 

overall survival (p=0.169) or local recurrence (p=0.296). 

Conclusion: In women with stage II-IV EC with LUSI, MIS was associated with higher local 

recurrence rate, yet overall survival was comparable between patients with MIS and laparotomy, 

regardless of adjuvant therapy. 

106

mailto:levin.gaby@gmail.com


 

 

 

Overall survival p=0.324 

 

 

 

 

 

 

  

107



 

Identification of endometriosis specific methylation signature in circulation DNA for 

non-invasive diagnosis of endometriosis 

Tal Saar, Roni Ben Ami, Uri Dior. 

 

Objective: To develop a non-invasive method for diagnosis of endometriosis using 

endometriosis-specific methylation signature in circulating cell-free DNA. 

Materials and methods: Endometrial tissue methylation models that were previously 

characterized in the literature were used. We then obtained specific markers - sections of 

60-150 nucleic acids that contain methylation sites that are uniquely methylated compared 

to other body tissues. For these specific markers (each containing at least 4 methylation 

sites) primers were designed and ordered. 

Recruitment of patients Patients who underwent laparoscopic surgery for the diagnosis 

and treatment of endometriosis were recruited for the study. Blood samples were taken 

before the surgery. Free DNA was extracted from the plasma. In order to increase the 

uniquely methylated segments found in the endometrium, we used PCR using the 

designed primers. 

Following this, samples of patients with endometriosis before surgery and healthy patients 

at different stages of the cycle were compared. 

Results: The amount of DNA from the endometrium was found at a very high level in the 

morning after the operation.  

Comparing healthy patients and patients with endometriosis, a difference in the amount of 

DNA from an endometrial source was observed, however, this was not statistically 

significant.  

Discussion:  It may be possible that the rise of the DNA immediately after surgery is due 

to uterine manipulation at the time of surgery, and does not represent endometriosis 

lesions. More samples are needed to better compare healthy subjects to women with 

endometriosis. 

Where to:  In order to improve the experimental set-up and achieve improved sensitivity 

and specificity, we decided to characterize a methylation model of endometrial tissue 

ourselves, rather than relying on these in the literature.We used new uterine samples from 

healthy patients who underwent hysteroscopies for benign indications. These samples 

have undergone lengthy processing and sent to an external company to characterize the 

genomic methylation model.  
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Stop the misinformation: BNT162b2 mRNA Covid-19 vaccine does not impair women 

fertility 

 , אינו משפיע על פוריות הנשיםBNT162b -חיסון ה –הפסיקו את המידע הכוזב 

Myriam Safrai (myriamsafrai@gmail.com), Amihai Rottenstreich, Shmuel Herzberg, Tal 

Imbar, Benjamin Reubinoff, Assaf Ben-Meir 

Introduction: The urgent need for effective tools to combat Coronavirus Disease 19 

(COVID-19) has led to the accelerated development and recent approval of the BNT162b2 

mRNA vaccine launched by BioNTech/Pfizer. A favorable safety profile was confirmed. 

However, women that were trying to conceive were not enrolled in the clinical trial and 

the effect of the vaccine on fertility has not yet been investigated. Moreover, the lack of 

evidence regarding the fertility aspect of the vaccine leads to misinformation and 

vaccination reluctance. We aimed to investigate the possible impact of the BNT162b2 

COVID-19 vaccine on women’s fertility. 

Methods: We collected data of women undergoing in-vitro fertilization (IVF) cycles in our 

unit between February and May 2021.  Medical records of patients who had received two 

doses of BNT162b2 vaccine were retrospectively reviewed (PRE-vaccine) using the 

hospital's electronic database, and were compared to prospectively collected data of those 

patients (POST-vaccine). In order to minimize bias, each patient served as a self-control 

before and after vaccination and only Intracytoplasmic Sperm Injection (ICSI) cases were 

reported. 

Result: During the study period, 297 women were treated in our IVF unit. Most of them 

(56%) had received two doses of BNT162b2. A total of 47 women were included in the 

study with a mean interval of 362 ±368 days between the pre- and post-vaccination ovum 

pick-ups (OPU). The characteristics of the pre- and post-vaccination IVF cycles were all 

similar. Comparison of the pre- and post-vaccination IVF cycles outcomes demonstrated 

no significant differences between the groups (Table 1). 

Conclusion: Our study demonstrates that the BNT162b2 Covid-19 vaccine does not impair 

women’s fertility. This study is the first step in abolishing the misinformation derived from 

unreliable sources and reassuring patients and may improve the compliance and promote 

COVID-19 eradication. 
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Table 1. Patient characteristics and IVF cycle parameters and outcomes before and after 

BNT162b2 vaccination. 

Age (years) 37.36 ±.7.5 

Time from the first vaccine dose 

(days) 

57.3 ± 24.7 

FSH (IU/L) 9.27 ± 4.9 

Interval between both OPU (days) 362.7 ± 386.4 

Indication for IVF (%) 

Female  

Male 

Unexplained 

PGD 

 

49 

19 

21 

11 

IVF cycle characteristics (n=47) PRE vaccination POST vaccination p-value 

Length of GT stimulation (days) 10.7 ± 2.0 10.8 ± 2.5 0.9 

Total GT dose (IU) 3769.2 ± 5044.2 3535.4 ± 517.6 0.8 

Estrogen on the day of OPU 

(pmol/L) 

6754.6 ± 3957.5 7009.4 ± 3918.9 0.7 

Number of oocyte picked up 7.1 ± 5.2 8.0 ± 6.8 0.2 

Number of matured oocyte 5.6 ± 4.8 6.6 ± 6.3 0.1 

Percent of fertilized oocytes (%) 63.7 ± 30.2 54.6 ± 28.6 0.2 

Number of cleavage embryo 3.4 ± 3.3 3.8 ± 4.3 0.5 

Number of good and fair embryo 2.5 ± 2.9 3.1 ± 3.6 0.3 

 

All continuous variables are expressed as mean ± standard deviation (SD) or percent; IU – 

International units, OPU – Ovum pick up 
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High ovarian response to ovarian stimulation: effect on morphokinetic milestones and 

cycle outcomes 

השפעה על התפתחות עוברית על פי מאפיינים מורפוקינטיים ועל  –תגובה שחלתית מוגברת לגירוי שחלתי 

 תוצאות הטיפול

Natali Schachter-Safrai1, Gilad Karavani1 (giladk84@gmail.com), Efrat Esh- Broder1, Iris Har-

Vardi2, Assaf Ben-Meir1 

1 Infertility and IVF Unit, Department of Obstetrics and Gynecology, Hadassah Medical Organization and 

Faculty of Medicine, Hebrew University of Jerusalem, Israel 
2 Fertility and IVF Unit, Obstetrics and Gynecology, Soroka University Medical Center, Beer Sheva, Israel 

 

Aim: To assess the effect of high ovarian response on oocyte quality and ovarian 

stimulation cycle outcomes.  

Methods: A retrospective cohort study conducted at three IVF units. The high ovarian 

response (HOR) group included 151 women who underwent controlled ovarian 

stimulation (COS) resulting in more than 15 retrieved oocytes, for a total of 1863 cultured 

embryos. The normal ovarian response (NOR) group comprised 741 women with 6-15 

retrieved oocytes, resulting in 4907 cultured embryos.  Data collected included fresh cycle 

data and pregnancy rates, in addition to annotation of morphokinetic events from time of 

pronuclei fading to time of initiation of blastocyst formation of the embryos cultured in a 

time-lapse incubator, including occurrence of direct uneven cleavage in the first cell cycle 

(DUC-1), defined as less than five hours from two to three blastomeres. Comparison was 

made between morphokinetic parameters and clinical outcomes in the high vs. normal 

ovarian response groups. 

Results: Oocyte maturation rate was significantly lower in the HOR group (56.5% vs. 

90.0%, p<0.001) while the fertilization rates were similar (60.2% vs. 58.1%, p=0.397). The 

prevalence of DUC-1 embryos was higher in the HOR group as compared to the NOR 

group (16.2% vs. 12.0%, p<0.001, respectively). After exclusion of DUC-1 embryos, 

embryos from both groups reached the morphokinetic milestones at similar rates, with 

comparable implantation and clinical pregnancy rates.  

Discussion: Our results suggest that higher oocyte quantity might affect oocyte quality. 

Whether this impairment is the result of supraphysiologic levels of estradiol or other 

factors remains unanswered.  

Conclusion: High ovarian response was associated with higher proportion of immature 

oocytes and higher rate of direct uneven cleavage embryos, while embryos exhibiting 

normal first cleavage have similar temporal milestones and implantation potential. 
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Characterization of vaginal, urinary and fecal microbiomes in women with recurrent 

urinary tract infections 

 של הנרתיק, השתן והצואה בנשים עם דלקות שתן חוזרות השוואה של מאפייני מיקרוביום 

Tzvi Arye Shimonovitz (Tzvika333@gmail.com), Ahinoam Lev-Sagie  

Recurrent urinary tract infections (rUTI) is a common medical problem experienced by 2-

10% of women. Studies suggest that women with rUTI have increased susceptibility to 

vaginal colonization with uropathogens, even during asymptomatic periods. Most 

uropathogens originate in the rectal microbiome, colonize the periurethral area and urethra, 

and ascend to the bladder. Increasing evidence suggests that alteration of the normal vaginal 

microbiome, especially the loss of H2O2-producing lactobacilli, may predispose women to 

introital colonization with E. coli and to rUTI. 

  

Research Objectives: The objectives are to evaluate whether variations in vaginal and/or 

urinary and/or fecal microbiome predispose postmenopausal women to recurrent cystitis. 

This will be explored using comparison of microbiome profiles between those with rUTI 

compared to age-matched women without rUTI, as well as characterization of pathogenic 

mechanisms in bacterial strains isolated during acute infection. 

 

Expected significance: Even though preventative methods were found effective, still many 

symptomatic women are required to use preventive antibiotic treatment. The increasing 

rates of bacterial resistance as well as its side effects and toxicities, necessitate another 

preventative strategy. Recently, we completed a preliminary study in which we treated 

patients with recurrent and antibiotic-non-responsive, intractable Bacterial Vaginosis with 

vaginal microbiome transplantation (VMT) from healthy donors. Four VMT recipients in 

this preliminary study featured a significant improvement of both clinical symptoms and 

dysbiotic vaginal microbiome composition and function, which persisted over a long follow-

up period. If we find that vaginal, fecal or urinary microbiome alterations contribute to rUTI, 

we will further explore whether a corresponding Microbiome Transplantation may serve as 

a viable option in treating and preventing rUTI. 
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Minimally invasive surgery for the repair of a ruptured uterus following vaginal 

delivery after cesarean 

Shira Stern (shira.ganzach@gmail.com) Naama Lessans, Shlomo Yahalomy, Gabriel Levin, David 

Shveiky, Doron Kabiri, Uri Dior 

Department of Obstetrics and Gynecology, Hadassah-Hebrew University Medical Center, Jerusalem, Israel 

Introduction: One of the most serious risks of vaginal birth after cesarean (VBAC) is 

uterine rupture which is associated with significant maternal and neonatal morbidity. In 

about one-fifth of uterine ruptures that occur during labor, the diagnosis is delayed until 

after delivery. While laparotomy has historically been the method of choice for uterine 

repair, laparoscopic repair has been reported in a few cases.  

 

Objective:  To compare repair of uterine rupture after VBAC by laparoscopy with repair 

by laparotomy, with regard to feasibility, safety and patient satisfaction of the laparoscopic 

approach. 

 

Methods: We retrospectively collected all cases of uterine rupture during VBAC, diagnosed 

post-partum and treated laparoscopically. Background, intra-operative and post-operative 

data was collected and analysed. We aim to identify cases of uterine rupture, diagnosed 

intra-partum or post-partum, treated with standard methods – i.e uterine repair during 

laparotomy – as a control group. These cases will be compared to the cases treated 

laparoscopically. In addition, a phone questionnaire regarding patient recovery and patient 

satisfaction will be carried out to further compare these methods of uterine repair.   

 

Results: Seven cases of uterine rupture diagnosed post-partum and treated by laparoscopy 

were identified between August 2020 and April 2021. Four of the deliveries were by vacuum 

assisted extraction. The mean time to onset of surgical repair of uterine rupture was 6.8±8.6 

hours. Six cases were repaired laparoscopically and one case was repaired with a combined 

vaginal-laparoscopic approach. All surgeries were performed by two senior surgeons. In all 

cases the uterine defect was debrided and repaired with absorbable sutures. Mean operative 

time was 114±18.4 minutes. No post-operative complications were noted. Control cases have 

not been identified yet. Questionnaire has not been conducted yet. 

 

Conclusion: Minimally invasive techniques are a viable option for the repair of a uterine 

rupture following VBAC. Further research is needed to better characterize the sub-groups 

of patients who could benefit most from minimally invasive repair. 

  

113

mailto:shira.ganzach@gmail.com


 

Rescue antenatal corticosteroids and neonatal outcomes in twin gestation 

  קורס שני של צלסטון )רסקיו(  ותוצאים ניאונטליים בהיריון תאומים

Roy Zigron¹, (Roizigron85@gmail.com), Ira Erlichman2, Misgav Rottenstreich¹, Joshua I. 

Rosenbloom¹, Shay Porat¹, Amihai Rottenstreich*¹ 

¹ Department of Obstetrics and Gynecology , Hadassah-Hebrew University Medical Center and 

Faculty of Medicine, Hebrew University of Jerusalem, Israel. 

2 Department of Pediatrics, Hadassah-Hebrew University Medical Center, Jerusalem, Israel. 

 

Introduction: Although repeated ACS courses are not recommended, a single rescue ACS 

course has been shown to decrease neonatal morbidity among preterm singletons. 

However, little is known regarding the effects of rescue ACS course in twin pregnancies. 

Material and Methods: A retrospective cohort study conducted during 2015-2017 at a 

tertiary-care center including all twins delivered between 24-34 weeks of gestation who 

received at least one course of ACS.   

Results: Overall, 162 (70.4%) twins were exposed to a single ACS course and 68 (29.6%) to 

an additional rescue ACS course. Rescue ACS course was associated with lower rates of 

respiratory distress syndrome (7.4% vs. 19.1%, P=0.03), surfactant use (7.4% vs 18.5%, 

P=0.04) and bronchopulmonary dysplasia (0 vs 8.6%, P=0.01) as compared to a single ACS 

course. In the rescue ACS group, compared to the single ACS group, the rates of composite 

respiratory adverse outcome (10.3% vs 22.2%, OR [95% CI]: 0.40 (0.17-0.95), P=0.04) and 

any adverse neonatal outcome (13.2% vs 26.5%, OR [95% CI]: 0.42 (0.19-0.92), P=0.04) were 

significantly lower. Hospital stay was also shorter among neonates born to mothers 

receiving a rescue ACS course (median 23 vs. 30 days, P=0.01). No differences were noted 

in neonatal birthweight, head circumference and the rate of neonatal hypoglycemia. 

Conclusion: Rescue ACS course was associated with improved respiratory and neonatal 

outcomes in twin gestations. Further studies are warranted to confirm our findings and 

better delineate the optimal regimen of rescue ACS in this setting. 
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