
pendent predictors for cardiac geometric morphology 
and diastolic dysfunction (Zhou et al., 2014). 

Therefore, our study evaluated fetal cardiac re‐
modeling and dysfunction in ICSI‐conceived single‐
ton pregnancies (Biopsied and Non‐Biopsied ICSI) 
compared with spontaneously conceived (SC) ones. 
Since the direct biological effects on cardiac remod‐
eling are not well understood, we compared the pat‐
terns of cardiac remodeling between biopsied and 
non‐biopsied embryos. This comparison aims to 

evaluate the safety of biopsy procedures in ICSI. 
 
Methods 
 
Cohort Selection 
This prospective cohort study included 113 adult 

women pregnant with a singleton fetus. Women were 
recruited from Wael ElBanna Clinic and the National 
Research Center in Cairo, Egypt, between November 
2021 and September 2023. Included women were: 
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Table 1. Maternal and perinatal characteristics of the studied groups 
                                                                                      SC                              Non‑biopsied ICSI                  Biopsied ICSI                        P value 
                                                                                 (n=39)                                    (n=37)                                    (n=37) 
Age (years)                                                       31.36 ± 6.15                           30.22 ± 5.13                           32.24 ± 4.89                           0.278 
BMI (kg/m2)                                                     28.43 ± 5.32                           28.71 ± 3.21                           29.17 ± 3.32                           0.731 

Parity                                                                                                                                                                                                                                
Zero                                                                    14 (35.9%) a                          28 (75.7%) b                          14 (37.8%) a                          <0.001 
Primipara                                                            8 (20.5%)                               8 (21.6%)                              15 (40.5%)                                   
Multipara                                                           17 (43.6%)                               1 (2.7%)                                 8 (21.6%)                                    

                                                                                      SC                              Non‑biopsied ICSI                  Biopsied ICSI                        P value 

                                                                                 (n=39)                                    (n=37)                                    (n=37) 

Delivery data                                                                                                                                                                                                                 
Gestational age (weeks)                               37.46 ± 1.57                            37.92 ± 0.8                             37.21 ± 1.6                             0.088 
Preterm                                                               6 (21.4%)                                3 (8.1%)                                 9 (27.3%)                              0.104 
Cesarian section                                              26 (92.9%)                             37 (100%)                              33 (100%)                              0.08 

Gender                                                                                                                                                                                                                             
Male                                                                      14 (50%)                              15 (40.5%)                             17 (51.5%)                            0.609 
Female                                                                  14 (50%)                              22 (59.5%)                             16 (48.5%)                                   
Birthweight (g)                                         2896.79 ± 578.79 a              3029.46 ± 305.41 a                3439.7 ± 576.73 b                     <0.001 
Birthweight centile                                       44.22 ± 33.8 a                       42.62 ± 27.76 a                      79.45 ± 22.97 b                        <0.001 
SGA                                                                      5 (17.9%) a                             5 (13.5%) a                                0 (0%) b                                0.047 

Neonatal outcome                                                                                                                                                                                                       
NICU admission                                              4 (14.3%) ab                             1 (2.7%) b                              8 (24.2%) a                             0.026 

Cause                                                                                                                                                                                                                                
RDS                                                                       3 (10.7%)                                1 (2.7%)                                 7 (21.2%)                              0.641 
Pulmonary HTN                                                 1 (3.6%)                                   0 (0%)                                     1 (3%)                                       
Low birthweight                                                1 (3.6%)                                   0 (0%)                                     0 (0%)                                       

Major comorbidity                                                                                                                                                                                                      
RDS                                                                        1 (3.6%)                                   0 (0%)                                     0 (0%)                               >0.999 
Pulmonary HTN                                                 1 (3.6%)                                   0 (0%)                                     1 (3%)                                       
Numerical data are presented as mean ± SD and categorical data are presented as frequency (%), Statistical significance at P value<0.05, 

Different lower‐case letters indicate significant difference in pairwise comparison, BMI: Body mass index SGA: Small for gestational age, 
RDS: Respiratory distress syndrome. 

 


