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Abstract Text:

OBJECTIVE: The yolk sac (YS) is the first fetal structure visible on transvaginal ultrasound. Variations in its diameter have been associated with aneuploidy and
adverse outcomes, such as clinical pregnancy loss (CPL), and are hypothesized to result from abnormal gene expression or lethal abnormalities in the embryo-fetal
circulation ™. Current research about YS size primarily includes spontaneous pregnancies dated by patient reported last menstrual period, which can imprecisely
estimate gestational age (GA), or ART pregnancies with known GA but involving untested or multiple embryo transfers, limiting clinical . This study aims to assess the
relationship between CPL and early YS measurements following single euploid embryo transfers (SEETs) and to establish reference intervals for future use

MATERIALS AND METHODS: This retrospective cohort study analyzed patients undergoing IVF/PGT-a between 2016 and 2020. Only SEETs resulting in singleton
clinical pregnancies were included. YS size was manually reviewed for accuracy. YS measurements were analyzed by gestational week (5, 6 and 7) based on known
GA. Distribution analysis was performed, study cohort groups were categorized based on 5th percentile (p5) , the central 90% range (control) or 95th percentile (p95).
ANOVA, and a multivariate GEE analysis were performed. ROC curves and Youden indexes were analyzed

RESULTS: 2560 cycles were included. Mean oocyte age 35.1+4.4, BMI 23.8+4.3, and AMH 3.6+4.23. CPL rate 13.9%.

For the 1106 cases with a GA of 5 weeks, YS measurements were categorized as: p5 < 1.64 mm, control 1.64-4.05 mm, p95 = 4.05 mm. CPL rates differed
significantly among groups: 29.8% for p5, 12.1% for control, and 8.9% for p95 (p=0.002). Adjusted analysis showed that compared with the control group, YS in the p5
group were significantly associated with higher odds of CPL (aOR 8.04, 95% CI 1.3-46.3), while p95 was not (aOR 2.0; 95% CI 0.4-10.3). An YS cutoff of 3.08 mm was
found to correlate with CPL (SN 74%, SP 39%)

For the 929 cases with a GA of 6 weeks, YS measurements were categorized as: p5 <2.47mm, control 2.47-5.0 mm, and p95 = 5.0 mm. CPL rates differed
significantly: 47.9% for p5, 29.9% for control, and 12.5% for p95 (p <0.0001). Adjusted analysis showed that YS in the p5 group were significantly associated with
higher CPL (aOR 5.8; 95% CI 2.1-16.3), while p95 was not (aOR 1.001; 95% CI 0.4-2.1). An YS cutoff of 3.43mm correlated with CPL (SN 77%, SP 41%).

For the 525 cases with a GA of 7 weeks, YS were categorized as: p5 < 2.91 mm, control 2.91-5.86 mm, and p95 = 5.86 mm. CPL rates significantly differed: 59.3% for
p5, 10.2% for control and 25.9% for p95 (p <0.0001). Adjusted analysis showed that YS in the p5 group were significantly associated with higher odds of CPL (aOR
4.7; 95% Cl 1.5-14.4), as was the p95 group (aOR 3.5; 95% CI 1.4-8.6). An YS cutoff of 2.12mm correlated with CPL (SN 79%, SP 31%)

CONCLUSIONS: At gestational age 5, 6 and 7 weeks, YS diameters below the 5th percentile are significantly associated with clinical pregnancy losses. Also, at 7
weeks' gestation, YS diameters above the 95th percentile are also associated with increased CPL

IMPACT STATEMENT: Small YS size in early euploid pregnancies is a strong predictor of increased pregnancy loss
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