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ABSTRACT 

OBJECTIVES: To investigate the effect of different embryo transfer (ET) methods on maternal and perina-

tal outcomes in vitro fertilization (IVF) pregnancies after fresh ET and frozen embryo transfer (FET). 

STUDY DESIGN: In this retrospective cohort study, the files of 1506 patients who underwent ET between

April 2017 and March 2022 were scanned. 136 of 147 patients who gave live birth were included in the 

study, and two groups were formed according to fresh ET and FET. The groups were compared 

regarding maternal, fetal, and perinatal out-comes.  

RESULTS: Fresh ET was performed in 45.3% of the patients, and FET was performed in 54.7%. In the fresh 

and frozen groups, the biochemical pregnancy positivity rates were 19.21% vs. 17.71%, and the live birth 

rates were 10.41% vs. 9.22%, respectively. Both were similar, and no significant difference was observed 

(p=0.457; p=0.721). There was no difference between the fresh ET and FET groups in terms of preterm birth, 

birth weight, and baby gender. The rate of babies with large gestational age (LGA) was higher in the FET 

group (p=0.038). Pregnancy-related hypertensive diseases were relatively higher in the FET group 

(p=0.097). The neonatal intensive care unit (NICU) hospitalization rate was higher in FET cases (p=0.022). 

CONCLUSION: It was determined that the risks of pregnancy-related hypertensive diseases, LGA fetuses, 

and hospitalization in the NICU might be higher in pregnancies following FET after endometrial preparation 

with the hormonal method (HM) in IVF treatment compared to fresh ET pregnancies. Prospective, random-

ized, controlled research results are needed to evaluate the subject better. 
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Introduction 

Infertility is defined as the inability to get pregnant for 

more than a year in women under 35 and for more than 6 

months in women over 35 years despite regular sexual inter-

course 2-3 times a week without protection. Globally 10-15% 

of couples are affected by infertility. The first pregnancy after 

in vitro fertilization (IVF) and the first birth from an in vitro 

fertilized embryo were reported in 1976 and 1978, respec-

tively (1,2). Since then, IVF and other assisted reproductive 

technologies (ARTs) have developed worldwide, and more 

than 8 million pregnancies have occurred by ARTs (3). After 

fertilization in vitro, embryos are transferred, or excess em-

bryos can be cryopreserved for future use. Frozen-thawed em-

bryo transfer (ET) provides for more than one transfer and in-

creases the possibility of pregnancy after a single oocyte pick-

up. The first live birth after frozen-thawed ET was reported in 

1984. After that, many studies compared perinatal outcomes, 

implantation successes, and maternal morbidities in fresh and 

frozen ETs. Previous studies showed that perinatal outcomes 

are better in frozen than in fresh ET groups (4). Recent trials 

showed an increased risk of hypertensive disorders and 

macrosomic fetuses in frozen-thawed ET (5,6). 
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The differences in perinatal outcomes are thought to be 

due to various mechanisms. Better embryos may have been 

selected in frozen ET. It has been proposed that epigenetic 

changes occurring during the early embryonic period may af-

fect the fetus's growth potential (7).  

Implantation effectiveness depends on 3 main parameters; 

embryo quality, endometrial receptivity, and well-balanced 

embryo-endometrium interaction (8). Controlled ovarian 

stimulation leads to supraphysiologic hormone levels (9). 

Changes in these hormone levels cause accelerated endome-

trial advancement and asynchrony between the endometrium 

and transferred embryos, which may cause implantation fail-

ure in fresh ET. Uterine receptivity is better in natural than in 

stimulated cycles (10). It is thought that the absence of supra-

physiological hormone application in frozen ET will cause an 

environment similar to physiological embryo implantation 

and, as a result, an increase in implantation success. On the 

other hand, due to the absence of the corpus luteum, some va-

soactive products secreted in the early period are not pro-

duced, and it has been proposed that the risk of preeclampsia 

may increase as a result (11). 

Maternal and neonatal outcomes in frozen ET continue to 

be investigated. We aimed to compare the maternal and peri-

natal outcomes of pregnancies conceived by frozen-thawed or 

fresh ETs. 

Material and Method 

This is a retrospective cohort study. We analyzed the data 

of patients who achieved pregnancy with ART and gave live 

birth at Sakarya University Education and Research Hospital 

In Vitro Fertilization Center from April 2017 to March 2022. 

Ethics committee approval dated 11.01.2023 and numbered 

216290-45 was obtained from the Ethics Committee of 

Sakarya University Faculty of Medicine. Informed consent 

was obtained from the study participants, and the study was 

conducted in accordance with the Declaration of Helsinki. We 

collected the data through the hospital data system and by di-

rectly contacting patients.  

The files of 1506 patients who underwent either fresh or 

frozen embryo transfer (ET) were reviewed. Among these, 

277 patients had a positive β-hCG test after transfer, and 147 

of them progressed beyond the 20th week of pregnancy. Data 

were available for 136 patients. These 136 patients were cate-

gorized based on whether they underwent fresh or frozen em-

bryo transfer. Demographic information including age, height, 

weight, body mass index (BMI), occupation, duration of in-

fertility, previous pregnancy history (gravida, parity, abortion, 

and number of living children), existing comorbidity, etiolo-

gies of infertility, smoking, and alcohol intake were collected.  

Progesterone continued until the 10th week of pregnancy 

in the fresh ET group. In FET cycles, the hormonal method 

(HM) was used, and oral estrogen for endometrial preparation 

was started. In the patients where endometrial thickness 

reached the desired level, progesterone was added before trans-

fer. In patients who develop pregnancy after HM, estrogen was 

stopped when fetal heartbeat was detected in the 7th - 8th week 

of ultrasound control, and progesterone was continued until the 

10th week. The data obtained from the patients in both groups 

during pregnancy, delivery, and 6 months postpartum period 

was recorded. Obtained data were compared in terms of sin-

gle/multiple pregnancies, type of delivery, cesarean section in-

dication, gestational age, birth weight, gender, gestational dia-

betes mellitus (GDM), pregnancy-related hypertensive dis-

eases, premature preterm rupture of membranes (PPROM), 

cerclage history during pregnancy, gestational cholestasis, and 

development of placental anomaly. In addition, the presence of 

neonatal intensive care unit (NICU) hospitalization, duration 

of hospitalization, and hospitalization indications of live-born 

babies in these groups were examined.  

Normal birth weight was accepted between 2500 grams (g) 

and 4000 g. Birth weight over 4000 g was classified as large 

birth weight (macrosomia), 1500 - 2500 g as low birth weight 

(LBW), and less than 1500 g as very low birth weight 

(VLBW). 

If the birth weight was between 10-90% according to the 

gestational age, it was specified as appropriate for gestational 

age (AGA). If the birth weight was more than 90% according 

to the gestational age, it was specified as large for gestational 

age (LGA). If the birthweight was less than 10% according to 

gestational age, it was specified as small for gestational age 

(SGA). We used Hadlock’s calculation of fetal growth (12). 

The gestational week was calculated as weeks and days ac-

cording to the last known menstrual period. Delivery at the 37th 

- 41st gestational week was considered term delivery, and be-

fore the 37th gestational week was considered preterm. Preterm 

birth weeks were grouped as 32nd - 36th gestational weeks, 28th 

- 31st gestational weeks, and less than 28th gestational weeks. 

The presence of water flow before the 37th gestational week 

was accepted as PPROM. Rates of vaginal and cesarean deliv-

ery were evaluated. Cesarean indications were grouped.  

Systemic diseases of the patients (diabetes mellitus (DM), 

chronic hypertension (HT), hypothyroidism, and other sys-

temic diseases) were recorded. Diagnosis of GDM was placed 

in patients with positive oral glucose tolerance test (OGTT) 

that was done during 24th - 28th gestational weeks. One or two-

step approaches were applied. The one-step approach involves 

only a diagnostic test, a fasting 75-gram OGTT. Fasting, 1st-

hour, and 2nd-hour values are checked. A single elevated 

value is sufficient for diagnosis. Threshold values are 92 

mg/dl for fasting, 180 mg/dL for hour 1, and 153 mg/dLfor 

hour 2. In the two-step test, screening is first performed with 

a 50 g OGTT without regard to time of day or previous meals, 

and the threshold value is taken as 140 in the 1st hour. In the 
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event of a positive result on a screening test, a 100 g oral glu-

cose tolerance test (OGTT) is conducted to confirm the diag-

nosis. For a definitive diagnosis, an elevation in at least two of 

the following glucose values is required: fasting glucose level 

of 95 mg/dL, 1-hour level of 180 mg/dL, 2-hour level of 155 

mg/dL, and 3-hour level of 140 mg/dL, which are used as 

threshold values. 

Pregnancy-related hypertensive diseases were classified as 

chronic HT, gestational hypertension (GHT), preeclampsia, 

superimposed preeclampsia, and eclampsia. HT in pregnancy 

is defined as systolic blood pressure of 140 and above and/or 

diastolic blood pressure of 90 and above. Severe HT is defined 

as systolic blood pressure of 160 and above and/or diastolic 

blood pressure of 110 and above. HT should be confirmed by 

at least two measurements at least four hours apart before be-

ginning treatment. Chronic HT is defined as HT diagnosed or 

present before pregnancy or first recognized before 20 weeks 

of gestation. In patients with pregnancy complicated by GHT, 

HT that persists 12 or more weeks after delivery is also clas-

sified as chronic. New-onset HT over 20 weeks is defined as 

GHT if there is normal protein excretion and no end-organ 

dysfunction. Preeclampsia is defined as the new onset of HT 

and proteinuria or the new onset of HT with significant end-

organ dysfunction with or without proteinuria in a previously 

normotensive patient, typically after 20 weeks of gestation or 

postpartum. Preeclampsia superimposed upon chronic HT is 

diagnosed when preeclampsia occurs in a patient with preex-

isting chronic HT. Eclampsia refers to the occurrence of a 

tonic-clonic seizure in a patient with preeclampsia in the ab-

sence of other neurologic etiologies.  

Statistical analysis 
In this retrospective cohort study, patient data were col-

lected and analyzed from existing medical records. The IBM 

Statistical Package for the Social Sciences-SPSS v.23 pro-

gram (IBM, USA) was used for statistical analysis of data. 

Whether the numerical data fit a normal distribution was de-

cided by looking at the histogram graph, skewness, kurtosis 

values, and Shapiro-Wilk test (p-value <0.01). It didn’t show 

normal distribution and non-parametric tests were applied. 

When evaluating research data by using descriptive statistical 

methods, number, percentage, minimum, maximum, mean, 

standard deviation, 1st quarter, 3rd quarter, and median values 

were calculated. The chi-square test (Pearson and Fisher's 

exact test) was used to compare categorical variables. Fisher’s 

exact test was used when intergroup joins cannot be made in 

rxc-shaped tables. The Mann-Whitney U test was used to 

compare continuous variables. Analyses were performed at a 

95% confidence interval, and p<0.05 was considered statisti-

cally significant. 

Results 

Between April 1, 2017, and March 31, 2022, a total of 

1,506 embryo transfers were performed at the Sakarya 

Training and Research Hospital Assisted Reproductive 

Treatment (ART) Center. 54.7% (n=824) of the 1.506 trans-

fers were FET, and β-hCG positivity was detected in 17.7% 

(n=146) of these transfers, and 9.2% (n=76) completed the 

pregnancy. Of the 71 births following fresh ET, 88.7% (n=63) 

were singleton pregnancies and 11.3% (n=8) were multiple 

pregnancies. All the multiple pregnancies were twin pregnan-

cies, there were no triplets. There was no significant differ-

ence in β-hCG positivity, pregnancy outcomes, or the single-

ton or twin pregnancy with fresh and frozen ET groups.  

The data of 7.5% (n=11) could not be reached; therefore, 

92.5% (n=136) of 147 births were included in the study. FET 

was performed in 52.9% (n=72) of 136 patients, and fresh ET 

was performed in 47.1% (n=64). A total of 155 babies were 

delivered out of 136 births, 117 of which were singletons and 

19 of which were twins.  

We didn’t observe any significant difference in the char-

acteristics of the groups, such as maternal ages, infertility du-

ration, infertility types, BMI, causes of infertility, FSH and E2 

levels, number of babies, and delivery methods. Only AMH 

values were higher in the FET group (p=0.001) (Table I). 

There was no difference in maternal and paternal smoking, 

alcohol use, maternal occupation, and chronic diseases be-

tween fresh and frozen ET groups (p<0.05), and no difference 

was found in patients’ gravida, abortion, ectopic pregnancy, 

parity, and number of living children in these groups (p<0.05). 

Agonist treatment protocols were applied to 6.6% (n=9) of 

the patients, antagonist treatment protocols to 88.2% (n=120), 

and dual stimulation treatment protocols to 5.1% (n=7). No 

significant difference between fresh and frozen ET groups re-

garding luteal phase support type in singleton and twin preg-

nancies was observed.  

The average number of gestational days of pregnant 

women was 263.99 ± 15.42 (minimum=180; maximum=286) 

days. For singleton pregnancies who underwent fresh ET, the 

number of gestational days was 268.04 ± 10.51 (minimum= 

238; maximum=286). For twin pregnancies who underwent 

fresh ET number of gestational days was 246.38 ± 14.56 (min-

imum=222; maximum=266). For singleton pregnancies who 

underwent FET, the number of gestational days was 264.82 ± 

1.04 (minimum=180; maximum=284), and for those who 

gave birth to twins was 251.55 ± 19.88 (minimum=199; max-

imum=270).  

There was no significant difference between the genders, 

weight groups, weights, birth weeks, and SGA diagnosis of 

singleton babies. When singleton pregnancies were analyzed 

in terms of birth weight according to gestational age, no sig-

nificant difference was observed in fresh and frozen ET 

groups according to the presence of LGA (p=0.038). 81.8% 

(n=9) of 11 LGA babies were FET, and 18.2% (n=2) were 

fresh ET (Table II). 
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Table I: Characteristics of the groups 

Fresh (n=64) Frozen (n=72) p 

Age, year 31.28 ± 4.10 30.46 ± 4.82 0.253 

Infertility duration, year 4.76 ± 2.98 5.79 ± 3.73 0.097 

Infertility type n (%) 

   Primary 49 (76.6) 50 (69.4) 0.352 

   Secondary 15 (23.4) 22 (30.6)  

BMI 23.92 ± 3.56 24.32 ± 3.87 0.698 

Infertility causes n (%) 

   Unexplained 28 (43.8) 34 (47.2) 0.115 

   Male factor 14 (21.9) 25 (34.7)  

   Low ovarian reserve 16 (25.0) 7 (9.7)  

   Tubal factor  5 (7.8) 5 (6.9)  

   Endometriosis 1 (1.6) 1 (1.4)  

Sex hormones  

   AMH 2.51 ± 1.90 4.53 ± 5.01 0.001 

   FSH 6.35 ± 5.60 5.46 ± 2.35 0.094 

   E2 45.30 ± 25.16 38.32 ± 15.22 0.266 

Number of fetuses, n (%)  

   Singleton 56 (87.5) 61 (84.7) 0.641 

   Twin 8 (12.5) 11 (15.3)  

Type of Delivery, n (%)  

   NSVD 10 (15.6) 5 (6.9) 0.107 

   C/S 54 (84.4) 67 (93.1)  

*Fisher's exact test was used since the number per eye was insufficient.

Table II. Birth data of singleton pregnancies  

Singleton 

Fresh ET (n=56)** FET (n=61)** p 

Gender n (%)  

Female 28 (50.0) 28 (45.9) 0.658 

Male 28 (50.0) 33 (54.1)  

Birthweight Mean  

3140.18 ± 479.95 3239.43 ± 666.11 0.266 

Weight groups n (%)*  

≥4000 1 (1.8) 4 (6.6) 0.413 

2500-3999 48 (85.7) 51 (83.6)  

1500-2499 7 (12.5) 5 (8.2)  

     ≤1499 - (-) 1 (1.6)  

Birthweight by week n (%)  

AGA 47 (83.9) 46 (75.4) 0.360 

SGA 7 (12.5) 6 (9.8) 0.647 

LGA 2 (3.6) 9 (14.8) 0.038 

Birth week n (%)*  

<28 weeks - (-) 1 (1.6) 0.728 

28-31 weeks - (-) - (-)  

32-36 weeks 10 (17.9) 13 (21.3)  

37-41 weeks 46 (82.1) 47 (77.1)  

Birthweek n (%)  

<37 weeks 10 (17.9) 14 (22.9) 0.495 

37-41 weeks 46 (82.1) 47 (77.1)  

Type of birth n (%)  

Vaginal birth 10 (17.9) 5 (8.2) 0.11 

Birth by cesarean section 46 (82.1) 56 (91.8) 

* Fisher's exact test was used since the number per eye was insufficient. **Column percentage was shown.  
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There was no significant difference between the genders, 

weight groups, weights, birth weeks, and weight classes of 

twin babies. No significant difference was found between the 

weights of twin babies according to fresh and frozen ET 

(p=0.824). 

There was a significant difference in birth weights be-

tween singletons (median=3200, n=117) and twins (median = 

2440, n=38) (p<0.01). 

Pregnancy complications which were pregnancy-related 

hypertensive diseases, DM, PPROM, and cholestasis of preg-

nancy, developed in 25% of pregnant women (n=34) (27 cases 

of singletons, 7 cases of twins). Among the singleton preg-

nancies, these complications were observed at a rate of 16.1% 

in the fresh ET group and 29.5% in the FET group (p=0.085). 

Pregnancy-related hypertensive diseases were found to be 

3.6% in the fresh ET group and 11.4% in the FET group. 

Although it was observed more in the frozen group, this was 

not statistically significant (p=0.097). In the fresh ET group, 

one patient had both GDM and placental anomaly; in the FET 

group, DM and GHT were observed together in one patient, 

and GDM and preeclampsia were observed together in one pa-

tient. In twin pregnancies, one patient in the fresh ET group 

had GDM and gestational cholestasis; in the FET group, one 

patient developed PPROM after cerclage (Table III). 

Twenty-seven of the 155 babies (117 + 19 + 19) were hos-

pitalized in the NICU. Of the 27 babies, 12 are singletons, and 

15 are twins. Of the 27 babies remaining in the NICU, 10 were 

fresh ET, and 17 were FET. One singleton and two twin preg-

nancies (total of 3) babies died during NICU admission. The 

cause of death of all babies was prematurity. The average 

length of NICU stay for 12 singleton babies was 7.08 ± 3.94 

(minimum=1; maximum=15) days. The average length of stay 

in NICU for 15 twin babies was 9.20 ± 6.14 (minimum=3; 

maximum=27) days. Of the 27 babies needing NICU, 55.5% 

(n=15) were hospitalized for 7 days or less, and 44.5% (n=12) 

were hospitalized for 8 days or more. 

There was a significant difference between the NICU needs 

of singleton pregnant women according to their ET types      

(p=0.02). While the NICU need for babies born with fresh ET 

was 3.6%, it was 16.4% for babies born with the frozen ET 

method. There was no significant difference between the num-

ber of days of stay in the NICU of singleton pregnant women 

according to their ET type (p=0.152) (Table IV).  

There was no significant difference between the NICU 

needs of twin pregnant women according to ET types        

(p=0.65). However, there was a significant difference between 

the number of NICU days for twin pregnancies according to 

ET types (p=0.041). The rate of hospitalization for eight or 

more days in the NICU for twins born with fresh ET was 

75.0%, and 14.3% were born with FET (Table IV). 

There were no postpartum perinatal deaths in singleton 

and twin pregnancies in the fresh ET group, whereas, in the 

FET group, the perinatal mortality rate was 1.63% in single-

ton pregnancies and 9% in twin pregnancies. 

There was a significant difference between the fresh/ 

frozen ET status of patients with and without a pre-pregnancy 

diagnosis of polycystic ovary syndrome (PCOS), and 72.9% 

(n=35) underwent frozen ET (p=0.001). There was no statisti-

cal difference in the development of pregnancy complications 

in patients with PCOS compared to patients without PCOS 

(p=0.214). 25% of the babies of patients with PCOS and 

11.4% of the babies of patients without PCOS required NICU 

(p=0.039). 

Table III: Maternal pregnancy complications seen in singleton and twin pregnancies 

Singleton Twin 

 Fresh ET (n=56) FET (n=61) p  Fresh ET (n=8) FET (n=11) p  

Maternal complication n (%) n (%)*  

(-)  47 (83.9) 43 (70.5) 0.085 3 (37.5) 9 (81. 8) 0.074 

(+) 9 (16.1) 18 (29.5) 5 (62.5) 2 (18.2)  

Maternal complications n (%) n (%)*  

Pregnancy-Related 2 (3.6) 7 (11.4) 0.097 2 (25.0) 1 (9.1) 0.54 

Hypertensive Diseases - 1 (1.6) - -  

     Chronic Hypertension  

     Gestational Hypertension 1 (1.8) 3 (4.9)b 2 (25.0) -  

     Preeclampsia - 3 (4.9)c - 1 (9.1)  

     Superimposed Preeclampsia 1 (1.8) 1 (1.6) - -  

DM - 1 (1.6)b - -  

GDM 5 (8.9)a 6(9.8)c 0.867 2 (25.0)a -  

PPROM - 3 (4.9) - 1 (9.1)b  

Cerclage 1 (1.8) 2 (3, 3) 1 (12.5) 1 (9.1)b  

Placental Anomaly 2 (3.6)a - - -  

Cholestasis of pregnancy - - 1 (12.5)a -  

* Fisher's exact test was used since the number per eye was insufficient. a,b,c More than one complication has been seen in the same patient. 



45    Ciraci T. Kapudere B. Cevrioglu AS. et al.

Discussion 

As single ET is preferred due to the complications of mul-

tiple pregnancies, the role of cryopreservation has begun to in-

crease. FET is increasingly preferred over fresh ET in most in-

stitutions. With single oocyte picking with cryopreservation, 

the cumulative pregnancy rate increases, and thus, the risk of 

procedure-related complications and ovarian hyperstimulation 

decreases. Moreover, FET more closely mimics the physio-

logical conditions of embryo implantation. During fresh ET, 

high blood estrogen levels due to ovarian hyperstimulation 

prevent invasion of the spiral arteries, impair placental blood 

flow, cause placental hypoperfusion, and are thought to affect 

fetal growth and development adversely (13). Endometrial 

preparation can be done naturally or artificially in FET, and 

the endometrium is believed to be much more receptive (14).  

In this study, we assessed implantation success and mater-

nal and perinatal outcomes compared to fresh and frozen ET 

IVF procedures conducted at our institution. In our study, we 

analyzed the files of 1.506 transferred patients. No statistically 

significant difference was observed in biochemical pregnancy 

and live birth rates among patients who underwent fresh and 

frozen ET. In a single-center study conducted in China, the 

biochemical pregnancy rate was 33.9% for FET and 38.1% for 

fresh ET, with no significant difference. Still, the clinical 

pregnancy rate was significantly lower in the FET group, 26% 

versus 33% (p=0.035). However, this difference did not affect 

the number and rates of live births (68 (19.7%) in FET cycles 

and 91 (24.3%) in fresh ET cycles) (15). In a study published 

in Iran, clinical pregnancy (35.4% vs. 47.7%) and live birth 

(15.6% vs. 38.7%) rates were significantly higher in the FET 

group than in the fresh ET group (p=0.0001; p=0.0001) (16). 

IVF success is affected by many factors. Although the mean 

age and types of infertility were similar in both study groups, 

the higher proportion of patients undergoing IVF due to male 

factors in the causes of infertility may explain these different 

results.  

In our study, to eliminate the effect of multiple pregnan-

cies on the preterm birth rate and, therefore, on other parame-

ters, multiple pregnancies were excluded, and the results of 

singleton pregnancies and multiple pregnancies were evalu-

ated separately. Although babies with low birth weight (LBW) 

(1.500 - 2.500 g) were relatively higher in the fresh ET group 

with 12.5%, there was no significant difference in terms of 

birth weight groups (p=0.413). Similarly, although macroso-

mia (>4.000 g) was more common in the FET group, this dif-

ference was not significant (p=0.366). However, when evalu-

ated regarding birth weight according to week, LGA was more 

common in the FET group and was statistically significant     

(p=0.038). At the same time, the relatively higher rate of 

preterm birth in the FET group compared to the fresh ET 

group coincides with the higher number of babies with a birth 

weight larger than the gestational age. Yet, in a study, mean 

birth weight was statistically significantly higher in the FET 

group (3200 ± 1800 g, 2800 ± 1030 g in the fresh ET group;  

p=0.001) (16). Another study showed that maternal BMI and 

frozen ET were independent risk factors for LGA. It has been 

suggested that placentas are heavier after IVF and that the in-

crease in placental size may lead to the development of LGA 

by promoting glucose transmission (17). In contrast, accord-

ing to a retrospective study published in 2022, the incidence of 

LGA after FET decreased over time; maternal BMI, ethnicity, 

and parity number were independent risk factors for LGA; the 

reason for the increased risk of LGA in FET pregnancies is not 

yet known, so they suggested that other reasons should be em-

phasized to reduce the risk of LGA (18). In a retrospective co-

hort study conducted in Madrid, LGA was seen in 6% after 

fresh ET and 20.6% after FET, and macrosomia (<4.000 g) 

was seen in 8.2% of FET pregnancies compared to 0.9% in 

fresh ET (p<0.001). Pregnant women who underwent FET 

ICU Requirement

Singleton Twin

Total (-) (+) p Total (-) (+) p

Embryo transfer type n % n % n % n % n % n %

Fresh ET   56 100.0   54  96.4    2   3.6   16 100.0    8  50.0    8  50.0 

Frozen ET   61  100.0   51  83.6   10   16,7  0,22   22 100.0   15  68.2    7  31,8  0,65

Hospitalization Day

Singleton Twin

Total (-) (+) p Total (-) (+) p

Embryo transfer type n % n % n % n % n % n % 

Fresh ET    2 100.0               - - 2 100.0 8 100.0 2 25.0 6 75.0

Frozen ET   10 100.0        7 70.0 3 30.00 0,152 7 100.0 6 85.7 1 14.3 0,04

Table IV: Postpartum ICU admission status of singleton and twin pregnancies
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had a 3.4 - fold and 2 - fold increased risk of LGA for ET at 

the morula stage compared to ET at the blastocyst stage. 

Although it is predicted that the cause of LGA may be related 

to cryopreservation methods, some studies have shown that it 

does not affect (19). In a 10-year data review of 112.432 sin-

gleton pregnancies, the risk of LBW in FET pregnancies was 

lower than in fresh ET pregnancies, and FET was found to be 

an increased risk factor for macrosomia (20). A meta-analysis 

of 31 studies found a reduction in LBW rate in pregnancies 

achieved with FET compared to fresh ET. In addition, a higher 

risk of LGA was found in the FET group (21). In a study by 

Aflatoonian et al., LBW was more common in the fresh ET 

group (57.9% vs. 51.2% in twin pregnancies) (22). In our 

study, LBW was 56.3% in the fresh ET group and 45.5% in 

the FET group, like the study of Aflatoonian et al. In a retro-

spective study by Shavit et al. with 773 twin pregnancies, the 

mean birth weight was higher in the FET group (p=0.002), and 

LBW was lower in the FET group with 55% to 64%               

(p=0.0003) (23).  

In some studies, the incidence of preterm delivery was sig-

nificantly higher in the fresh ET group (15,16,24). In a 2020 

meta-analysis, preterm delivery (RR 1.24, p=0.00001) was 

more common in pregnancies obtained by fresh ET (25). 

However, we didn’t observe any difference in the preterm 

birth rate between fresh and frozen ET. Similarly, Shavit et al. 

observed no significant difference or increased relative risk 

for preterm labor (8.5% vs. 9.4%) (20).  

In our study, preterm delivery in twin pregnancies was 

75% higher in fresh ET and 63.6% higher in FET. 50% (8 ba-

bies) of babies born after fresh ET and 31.8% (7 babies) of ba-

bies born after FET remained in the NICU secondary to 

preterm birth. The history of NICU stay for more than 7 days 

was significantly higher in the fresh ET group (p=0.04). In ad-

dition, pregnancy complications were observed more fre-

quently in the fresh ET group (62.5%) compared to the FET 

group (18.2%) in mothers of twin babies (p=0.074). Preterm 

labor and pregnancy complications may affect postpartum 

stay in the NICU. However, further studies involving larger 

populations are necessary due to the limited number of twin 

pregnancies.  

In the literature, no significant difference was found be-

tween the two groups regarding stillbirth and perinatal mor-

tality (24,25). In our study, there were no perinatal deaths in 

the fresh ET group in singleton and twin pregnancies, whereas 

in the FET group, the rate was 1.63% in singleton pregnancies 

and 9% in twin pregnancies. Mortality rates were found to be 

high due to the small size of our study group. 

In our study, male babies were observed to be more com-

mon in FET pregnancies. There was no significant difference 

in baby genders (p=0.658). In a study, the male sex ratio was 

50.9% after fresh ET, 51.3% after FET, and 51.5% after spon-

taneous conception (26). In a study by Aflatoonian et al., sin-

gleton male babies were higher in the FET group, 58.5% ver-

sus 44.6% (p = 0.03). In twin pregnancies, there was no dif-

ference in infant gender (42.4% vs. 38.1% for male infants)   

(p=0.7) (22).  

In this study, cesarean delivery rates in singleton pregnan-

cies were 82.1% to 91.8% higher in the FET group compared 

to the fresh ET group. This high rate can be explained by the 

fact that patients are afraid of vaginal birth, are worried about 

the risks of vaginal birth, and want cesarean section as a birth 

method. In addition, increased maternal and fetal complica-

tions associated with ART pregnancies may also be an ex-

panded indication for cesarean delivery.  

Our results revealed that placenta previa was observed in 

2 nulliparous patients (3.6%) who underwent fresh ET, and 

placental abruption was not observed in any patient. In a study 

by Healy et al., the placenta previa rate was 3.0% in fresh ET 

and 2.2% in FET. This difference is not statistically significant 

(p=0.05) (27). In the study by Ginström Ernstad et al., FET 

was associated with a reduced risk of placenta previa and pla-

cental abruption (26). In a meta-analysis reported by Yang et 

al., placenta previa and placental abruption were more com-

mon in pregnancies obtained by fresh ET. Postpartum hemor-

rhage was not significantly different between the two groups 

(25). Similarly, in another meta-analysis, placenta previa and 

placental abruption risks were lower after FET (21). 

In terms of maternal outcomes, we did not observe any dif-

ference between the groups in singleton and twin pregnancies. 

In a meta-analysis in which maternal pregnancy complications 

were evaluated; there was no increased risk for GDM and 

PPROM after fresh and frozen ET (21). In a 2020 meta-analy-

sis, the incidences of GDM and PPROM were not signifi-

cantly different between the two groups (25). 

The etiology of preeclampsia is not fully understood. High 

E2 levels in IVF pregnancies are thought to cause impaired an-

giogenesis and abnormal placentation in early pregnancy. 

Abnormal placentation is believed to result in decreased tro-

phoblastic invasion of the spiral arteries, resulting in persistent 

vasoconstriction and, consequently, inadequate blood flow to 

the placenta, leading to spontaneous abortion, stillbirth, SGA, 

or preeclampsia (28). Fresh ET requires more hormone re-

placement than FET, and prolonged hormone replacement ex-

posure may affect placentation (29). Studies suggest that the 

absence of corpus luteum is also a factor in developing 

preeclampsia (11). In our research, preeclampsia in singleton 

pregnancies was not seen in those who underwent fresh ET. 

Preeclampsia was observed in 3 of 61 patients (4.9%) who un-

derwent frozen ET. In addition, a chronic hypertensive patient 

with frozen ET and a chronic hypertensive patient with fresh 

ET developed superimposed preeclampsia. In a 2020 meta-

analysis, pregnancy-related hypertensive diseases and 

preeclampsia were lower in pregnancies obtained with fresh 

ET compared to pregnancies obtained with frozen ET (RR 
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0.74; 95% CI 0.63-0.87; p=0.0002) (25). In a meta-analysis of 

31 studies, maternal pregnancy complications were evaluated; 

an increased risk of pregnancy-related hypertensive disease 

(p<0.01) was observed in pregnancies obtained after FET (21). 

Along with these, our study has some limitations. It was 

conducted at a single center, and as a result, the sample size 

was relatively small. The low number of patients may have 

contributed to the lack of observed differences in complica-

tions. Future studies with a larger sample size could provide 

more insights. Additionally, the study was not randomized or 

controlled; however, no significant differences were observed 

between the characteristics of the groups. The homogeneity 

between the groups, which was a strength of the study, helped 

reduce the possibility of errors.  

Conclusion 

IVF is an important treatment option for infertile patients. 

However, it may lead to consequences during and after preg-

nancy due to the psychological and economic burden it brings 

with it. This study suggests that pregnancies following FET 

after endometrial preparation with HM may have a higher risk 

of PIH in mothers and LGA fetuses in infants compared to 

fresh ET pregnancies. This indicates that the increasingly 

prevalent freeze-thaw treatment approach or 'freeze all' proto-

col is not universally correct, emphasizing the need for treat-

ments to be tailored to each patient. There is a need for 

prospective, randomized, controlled research to compare data 

from large series groups undergoing fresh ET, HM FET, and 

natural cycle FET.  
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