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Abstract

Background: Trans-abdominal ultrasound (TAUS) and transvaginal ultrasound
(TVUS) are used for embryo transfer. However, few studies were conducted to com-
pare the methods and assess their effect on pregnancy outcomes.

Methods: A retrospective cohort study was conducted at Mahdieh Hospital in Teh-
ran, analyzing 506 ICSI cycles with fresh embryo transfer. The study period was
from April 2019 to March 2022. Following the evaluation of patients’ profile, they
were divided into two groups of TAUS (n=250) and TVUS (n=256). The preghancy
outcomes included positive test of B-HCG, history of miscarriage, ectopic pregnancy
(EP), clinical pregnancy, and the duration of the embryo transfer were compared be-
tween two groups. Mann-Whitney U test, Pearson Chi-Square test, Fisher's exact
test, and logistic regression were used for data analysis.

Results: The rate of chemical and clinical pregnancy in the TAUS group was higher
compared to the TVUS group, which was statistically significant (p<0.05). The rate
of live term birth and live preterm birth was higher in the TAUS group compared to
the TVUS group, though the difference was insignificant. Moreover, EP and abor-
tion rates were higher in TVUS group compared to the TAUS group, but the differ-
ences were not statistically significant. The odds ratio of achieving pregnancy was
higher with TAUS compared to TVUS, but this was only statistically significant for
the age variable.

Conclusion: The use of TAUS method appears to be associated with improved
pregnancy outcome, including higher rates of chemical and clinical pregnancy, com-
pared to TVUS. Yet, further research is needed to confirm these findings and eluci-
date underlying mechanisms.

Keywords: Abdominal ultrasound, Embryo transfer, Infertility, Pregnancy outcomes, Vagi-
nal ultrasound.
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Introduction

large number of couples in the world. There
are numerous causes and factors that con-
tribute to the occurrence of infertility (1, 2). Ap-
proximately 15% of couples struggle with infertil-

I nfertility is one of the problems that affects a

ity which may significantly affect their lifestyle
and psychological well-being. Infertility in many
cases can be related to both female and male part-
ners, while in certain cases, it is associated with
either the female or male individual (3). Assisted
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reproductive technology (ART) is the most popu-
lar of method used to treat infertile couples (4).
ART methods vary based on the clinical condi-
tions of the patient, and each one is selected ac-
cording to the specific needs and circumstance of
the individual patient (3).

The success rate of ART depends on different
factors. These factors include the female age, the
guality of the oocytes, the structure and function
of the uterus, and many other factors (5, 6). The
quality of embryo transfer procedure is the most
important factor that can affect the success of
ART. Embryo transfer is influenced by several
processes (7, 8). The first, is the selection of good
guality embryos, the second is, appropriate cathe-
ters for transfer of the embryos into the uterus.
Finally, the physician is responsible for accurately
placing the embryo into the uterus. Each of these
steps can independently affect the outcome of
pregnancy (7).

In the past, embryo transfer was challenging due
to the lack of advanced imaging techniques. This
could cause the catheter to come into contact with
endometrium, which affected the success rate of
IVF (9, 10). Gradually, the use of imaging tech-
niques for embryo transfer increased. Recently,
both abdominal and vaginal ultrasound have been
utilized for embryo transfer. Although each of
these two methods has the same function and effi-
ciency, but they have their own distinct advent-
ages and disadvantages (11-13).

While recent studies have been conducted re-
garding the effect of TAUS and TVUS on preg-
nancy outcome of ART cycles, a majority of these
studies have focused on investigating each meth-
od independently. Therefore, the purpose of the
current study was to compare the effect of the two
methods on pregnancy outcome of ICSI cycles
(14).

Methods

In this retrospective cohort study, the patients
were selected from those who sought medical care
at Mahdieh Hospital in Tehran between April
2019 and March 2022. In total, 506 patients who
underwent intracytoplasmic sperm injection (IC-
SI) with fresh embryo transfer were selected for
this analysis. For all patients in both groups, good
quality sperm were selected for the ICSI proce-
dure. Additionally, all embryos used for transfer
were top grade of quality.

The inclusion criteria for this study comprised of
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women aged 20 to 42 years who were candidates
for ICSI. These women had previously undergone
ICSI with an antagonist protocol as a result of
primary or secondary infertility. Additionally, pa-
tients with an endometrial thickness ranging from
6 to 7 mm were also included. Patients with uter-
ine anatomical malformation, BMI >38, and those
with underlying diseases such as diabetes, hyper-
tension, and rheumatic diseases were excluded.
After selecting the eligible patients, they were as-
signed to either TAUS or TVUS group based on
the embryo transfer technique utilized.

Embryo transfer procedure: In both groups, a
speculum was inserted into the vagina under ster-
ile conditions after being washed with physiologi-
cal saline solution. In TVUS group, the patients
were asked to empty the bladder prior to the pro-
cedure. Then, a catheter (Cook Medical, USA)
was guided into the vagina and the speculum was
subsequently removed. Embryo transfer was per-
formed under the guidance of vaginal ultrasound.
In the TAUS group, patients were asked to have a
full bladder. During the transfer of the embryo
using a catheter (Cook Medical, USA), the probe
was placed on the abdomen and the transfer was
carried out under ultrasound guidance (Honda
Electronics Co., Japan). The vaginal probe was H-
$2100, while the abdominal probe used was H-
S2000. For all patients, luteal phase support was
provided with a 400 mg progesterone suppository
(cyclogest; Actoverco Pharmaceutical Company,
Iran).

Evaluation of pregnancy outcome: The pregnancy
outcomes assessed following embryo transfer in-
cluded chemical and clinical pregnancy, ectopic
pregnancy (EP), live birth, abortion, and intrauter-
ine fetal death (IUFD). All the procedures per-
formed in this research were in accordance with
the ethical standards of the local Ethics Commit-
tee of Shahid Beheshti University of Medical Sci-
ences (IR.SBMU.RETECH.REC. 1401-604), as
well as the 1964 Helsinki declaration.

Statistical analysis: All analyses were performed
using SPSS version 26 software (IBM, USA). The
data were presented as interquartile range (IQR)
and n (%). Due to the non-normal distribution of
the data, nonparametric tests including Mann-
Whitney U test, Pearson Chi-Square test, Fisher's
exact test, and logistic regression were employed
for data analysis. The level of significance was set
at p<0.05.
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Results

Demographic information of patients: Table 1
shows the demographic data of the patients. These
data include age, BMI, history of abortion, EP,
history of endometriosis, infertility, and use of
ART. There were no statistically significant dif-
ferences in these baseline characteristics between
the two groups.

Evaluation of f-HCG and embryo age in the two
groups: The percentage of patients with positive -
HCG results was lower compared to those with
negative results in both groups (p=0.038). Also,
the number of B-HCG positive test in cleavage
embryos that were transferred in two groups was
higher compared to B-HCG negative cases (p=
0.016). In contrast, there were fewer blastocyst
embryos with positive B-HCG transferred com-
pared to those with negative B-HCG (p=0.034)
(Table 2).

Characteristics of embryo transfer in the two
groups: The maximum number of embryos trans-
ferred was 3 in both groups. The minimum num-
ber was 1, and this showed a statistically signifi-
cant difference between the two groups (p=0.002).
The number of cleavage embryos transferred was
the highest in both groups, though blastocyst em-
bryos were also transferred in the two groups (p=
0.028) (Table 3).

Table 2. Measured B-HCG levels in both groups

Type of ultrasound

Variables vaginal  Abdominal  P-value”
(n=256) (n=250)

B-HCG 57 (22.3%) 76 (30.4%) 0.038

Cleavage stage 203 (79.3%) 175 (70.0%) 0.016

Blastocyst stage 52 (20.3%) 71 (28.4%) 0.034

* The result of Chi-Square test

Evaluation of the pregnancy outcome in the two
groups: The percentage of chemical (p=0.038) and
clinical (p=0.028) pregnancy was significantly
higher in the TAUS group compared to the TVUS
group. Also, the percentage of live term and live
preterm births was higher in the TAUS group
compared to the TVUS group, though the differ-
ence was not statistically significant. On the other
hand, the rates of EP and abortion were higher in
the TVUS group compared to the TAUS group,
but this difference was not statistically significant
(Table 4).

The effect of ultrasound type on pregnancy out-
come: Table 5 shows the regression results, dis-
playing the significance and lower and higher
odds ratios for each of the variables. The odds
ratio of IUFD in patients who had an abdominal

Table 1. Demographic information of patients

Type of ultrasound

Variables Vaginal Abdominal p-value
(n=256) (n=250)
Age (Mean£SD) 33.00+9.00 34.00+8.00 0.105"
BMI (MeanxSD) 26.47+5.52 26.27+5.38 0.754"
. . No 203 (79.3%) 202 (80.8%) -
History of abortion 0.672
Yes 53 (20.7%) 48 (19.2%)
. No 243 (94.9%) 238 (95.6%)
Ectopic pregnancy 0.727
Yes 13 (5.1%) 12 (4.4%)
L No 235 (91.8%) 231 (92.8%)
Endometriosis 0.682
Yes 21 (8.2%) 19 (7.2%)
. . . No 70 (27.3%) 61 (24.1%)
Primary infertility 0.404
Yes 186 (72.7%) 189 (75.9%)
. No 72 (28.1%) 63 (25.0%)
History of ART 0.427
Yes 184 (71.9%) 187 (75.0%)
<5 153 (59.8%) 152 (60.9%)
Duration of infertility (years) 5-10 82 (32.0%) 66 (26.6%) 0.170
>10 21 (8.2%) 32 (12.5%)

* The result of Mann-Whitney U test
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Table 3. Embryo transfer and associated age distribution in two groups

Type of ultrasound

Variables Vaginal Abdominal p-value *
(n=256) (n=250)
1 31 (12.1%) 53 (21.2%)

Number of transferred embryos 2

3

Cleavage stage

Embryo age
Others

Blastocyst stage

138 (53.9%) 100 (40.0%) 0.002

87 (34.0%) 97 (38.8%)

203 (79.3%) 175 (70.0%)

52 (20.3%) 71 (28.4%) 0.028 *
1 (0.4%) 4 (1.6%)

* The result of Fisher's exact test

Table 4. Outcome of pregnancy

Type of ultrasound

Variables Vaginal Abdominal p-value
(n=256) (n=250)
Clinical pregnancy Yes 45 (17.6%) 64 (25.6%) 0.008
No 211 (824%) 186 (74.4%)
) Yes 203 (79.3%) 196 (78.4%)
Abortion 0.805
No 53 (20.7%) 54 (21.6%)
) Yes 4 (1.6%) 2 (0.8%) .
Ectopic pregnancy 0.686
No 252 (98.4%) 248 (99.2%)
Yes 57 (22.3%) 76 (30.4%)
Chemical pregnancy (B-HCG) 0.038
No 199 (77.7%) 174 (69.6%)
Yes 1 (0.4%) 1 (0.4%)
IUFD 1"
No 255 (99.6%) 249 (99.6%)
Yes 31 (12.1%) 43 (17.2%)
Live term birth 0.105
No 225 (87.9%) 207 (82.8%)
Yes 5 (2.0%) 8 (3.2%)
Live preterm birth 0.375
No 251 (98.0%) 242 (96.8%)

* The result of Fisher's exact test

ultrasound compared to those who had a vaginal
ultrasound was 1.06 which is not significant. The
odds ratio of live term birth and IUFD in patients
who had an abdominal ultrasound compared to
those who had a vaginal ultrasound was 0.60
which is not significant. The odds ratio of live
preterm birth in patients who had an abdominal
ultrasound compared to those who had a vaginal
ultrasound was 0.60 which is not significant. The

odds ratio of IUFD in ectopic pregnancies among
patients who underwent abdominal ultrasound
compared to those who underwent vaginal ultra-
sound was 1.69. However, the difference is not
statistically significant. The odds ratio for the age
variable was 1.03. This indicates that for each one
year increase in age, the significance of abdo-
minal ultrasound is 1.03 times higher compared to
vaginal ultrasound.
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Table 5. Logistic regression model resulting from backward elimination (Wald) of variables which can differentiate ultrasound methods

Variables in the equation

95%Cl for EXP(B)

B S.E. Wald df Sig. Exp (B)
Lower Upper
IUFD (1) 0.061 1.420 0.002 1 0.965 1.063 0.066 17.188
Live term birth (1) -0.507 0.259 3.826 1 0.050 0.602 0.362 1.001
Step 10 Live preterm birth (1) -0.684 0.583 1.375 1 0.241 0.505 0.161 1.582
Ectopic pregnancy (1) 0.526 0.878 0.358 1 0.549 1.691 0.303 9.452
Age 0.036 0.015 5.382 1 0.020 1.037 1.006 1.068
Constant -0.717 1.860 0.149 1 0.700 0.488 - -
Live term birth (1) -0.507 0.259 3.831 1 0.050 0.602 0.362 1.001
Live preterm birth (1) -0.684 0.583 1.376 1 0.241 0.505 0.161 1.582
Step 22 Ectopic pregnancy (1) 0.525 0.878 0.358 1 0.550 1.691 0.303 9.449
Age 0.036 0.015 5.385 1 0.020 1.037 1.006 1.068
Constant -0.654 1.162 0.317 1 0.573 0.520 - -
Live term birth (1) -0.515 0.259 3.962 1 0.047 0.597 0.359 0.992
Step 3¢ Live preterm birth (1) -0.692 0.583 1.411 1 0.235 0.500 0.160 1.568
Age 0.036 0.015 5.502 1 0.019 1.037 1.006 1.069
Constant -0.132 0.764 0.030 1 0.863 0.877 - -
Live term birth (1) -0.491 0.258 3.619 1 0.057 0.612 0.369 1.015
Step 42 Age 0.035 0.015 5.082 1 0.024 1.035 1.005 1.067
Constant -0.771 0.541 2.034 1 0.154 0.463 - -
Step 5 Age 0.031 0.015 4.114 1 0.043 1.031 1.001 1.062
Constant -1.056 0.516 4.182 1 0.041 0.348 - -

a) Variable(s) entered on step 1: IUFD, live term birth, live preterm birth, ectopic pregnancy, age

b) Variable(s) entered on step 1: Age

Discussion

Embryo transfer continues to be a challenge
faced by infertility specialists. The use of imaging
methods can be effective in embryo transfer and
pregnancy success. However, TAUS and TVUS
methods have their own distinct advantages and
disadvantages. Therefore, the impact of each
method on the success of pregnancy maybe dif-
ferent (15, 16).

The rate of chemical and clinical pregnancies
was significantly higher in the TAUS group com-
pared to the TVUS group (p<0.05). Additionally,
the percentage of live term births and live preterm
births was higher in the TAUS group compared to
the TVUS group, though the difference was not
statistically significant. In contrast, EP and abor-
tion rates were higher in the TVUS group com-
pared to the TAUS group, but the differences
were not statistically significant. Furthermore, in
the present study, the results showed that the use
of TVUS compared to TAUS had a protective
effect on live term birth.

In a previous study by Wageh et al., there were
no significant differences in rates of first and sec-
ond trimester abortion, EP, and clinical and bio-
chemical pregnancy between the two groups that
underwent embryo transfer using TAUS and
TVUS (17). Their results were not consistent with
the findings of the present study. This lack of
alignment between the two studies can be due to
the number of included patients. In the study of
Karavani et al., no significant relationship was
found between the two groups in terms of implan-
tation, abortion, and clinical and biochemical
pregnancy. However, the aforementioned study
utilized the ICSI method, whereas the current
study employed the IVF method (18). In the study
conducted by Mohamed Hassan et al., a higher
incidence of biochemical and clinical pregnancy
was observed in patients undergoing TVUS com-
pared to TAVS (19). The participants in this study
were exclusively obese women, which could be a
reason for the differences in results between their
study and present one. Also, Geran Malekkheili et
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al. demonstrated that the rate of chemical preg-
nancy was higher in the TVUS group compared to
the TAUS group, although the difference was not
statistically significant (20).

In general, the current study found that the use of
TAUS had a more favorable effect on pregnancy
outcomes compared to TVUS, which differs from
the findings of some previous similar studies.
Several factors may have contributed to this dif-
ference. The current study was a retrospective
analysis of patients’ data, whereas the previous
studies were prospective clinical trials. It is im-
portant to note that the expertise and technique of
the clinicians performing embryo transfer can po-
tentially influence the results.

In the present study, it was found that the dura-
tion of ET using TAUS was longer compared to
TVUS, but it was not statistically significant (p=
0.07). Similar findings of longer transfer durations
with TAUS compared to TVUS were reported in
previous studies by Karavani et al. and Mohamed
Hassan et al. (18, 19, 21). In contrast, Geran Ma-
lekkheili et al. found the duration of TVUS to be
longer. This inconsistency across studies is likely
related to differences in the skill and expertise of
the clinicians performing the embryo transfer pro-
cedures (20).

Considering that the embryo transfer duration
was longer with TAUS method and the patient's
bladder needs to be full during this procedure, it
can potentially cause more pain and discomfort
for the patients. The number of transferred em-
bryos was statistically equivalent between the two
groups in the current study. However, only the
number of Blastocyst stage transferred was signif-
icantly higher in the TAUS group compared to the
TVUS group (p<0.05).

In previous studies including the research of
Samy et al. and Hasan, the number of transferred
embryos was equal in both groups (19, 22). How-
ever, in Karavani et al.'s study, the number of
transferred embryos was higher in the TVUS
group compared to the present study (18). In the
study of Malekknheili et al., the average number of
transferred embryos was 2 (20). The number of
transferred embryos, which varies in different
studies, is influenced by the quality of the oocytes
retrieved. In other words, the quality of oocytes
plays a significant role in determining the number
of cases that are eligible for transfer.

In the present study, the number of B-HCG posi-
tive cases (indicative of chemical pregnancy) was
higher in the TAUS compared to the TVUS
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group, although the difference was not statistically
significant. Previous studies have found that Blas-
tocyst stage exhibited higher levels of B-HCG in
patients' serum. Additionally, embryos that were
implanted at a distance of 10 mm from the endo-
metrium demonstrated higher levels of B-HCG
positivity, which correlated with an increased rate
of clinical pregnancy (23-25).

In general, there was a significant relationship
between the number of transferred embryos and
the blastocyst embryos which were B-HCG posi-
tive. Furthermore, the proficiency in embryo
transfer technique can also have a significant im-
pact on the outcomes. In general, there is no sig-
nificant difference in the pregnancy outcomes be-
tween the use of the two aforementioned methods.
Considering that the duration of TAUS is longer
and the requirement for the full bladder can cause
pain and discomfort for the patient, it is advisable
to have TAUS performed by skilled professionals.

Also, since TAUS requires an assistant to adjust
the probe, the expertise of the operator can also
have an effect on the pregnancy outcome. This
aspect should be further investigated in future
studies to gain a better understanding of its influ-
ence. It is also better to use one of the two cited
methods based on the patient's condition, the avai-
lable equipment, and the skill level of the special-
ists. Given that TVUS is generally associated with
less discomfort for patients, prioritizing the use of
this method can be preferable for enhancing pa-
tient comfort.

Conclusion

The use of TAUS method appears to be associat-
ed with improved pregnancy outcome, including
higher rates of chemical and clinical pregnancy,
compared to TVUS. Meanwhile, the percentage of
EP and abortion was higher with the TVUS meth-
od. In general, it can be concluded that the rate of
successful pregnancy is higher when using the
TAUS method compared to TVUS. Yet, further
research is needed to confirm these findings and
elucidate the underlying mechanisms.

Acknowledgement
We would like to express our gratitude to the
colleagues at Shahid Beheshti University of Med-
ical Sciences.
Funding: None.

J Reprod Infertil, Vol 25, No 2, Apr-Jun 2024 | IR 145

Al mamwy/:dny woly papeojumoq



JRI Embryo Transfer and Pregnancy Outcome

Conflict of Interest

The authors declare that they have no conflict of
interest.

10

11.

12.

146

fresh/frozen

References

. Carson SA, Kallen AN. Diagnosis and management

of infertility: a review. JAMA. 2021;326(1):65-76.

. Seivani MK, Modabber N, Shadpirouz M, Amiri

BS, Bahoorzahi P, Bahraminia S. Evaluation of
genes and molecular pathway related pathogenesis
of endometriosis: a bioinformatics approach. Inform
Med Unlocked. 2023;41:101324.

. Walker Z, Gunn D. Review of infertility diagnosis

and evaluation. Curr Obst Gynecol Rep. 2021;10
(4):77-82

. Andrus M. Exhibition and film about miscarriage,

infertility, and stillbirth: art therapy implications.

Art ther. 2020;37(4):169-76.
. Lehmann P, Vélez MP, Saumet J, Lapensée L, Ja-

mal W, Bissonnette F, et al. Anti-Mdllerian hor-
mone (AMH): a reliable biomarker of oocyte quality
in IVF. J Assist Reprod Genet. 2014;31(4): 493-8.

. Feizollahi N, Zayeri ZD, Moradi N, Zargar M,

Rezaeeyan H. The effect of coagulation factors
polymorphisms on abortion. Front Biol. 2018;13:
190-6.

. Sigalos G, Triantafyllidou O, Vlahos N. How do

laboratory embryo transfer techniques affect IVF
outcomes? a review of current literature. Hum Fertil
(Camb). 2017;20(1):3-13.

. Masroor MJ, Asl LY, Sarchami N. The effect of

uterine contractions on fertility outcomes in frozen
embryo transfer cycles: a cohort study. J Reprod
Infertil. 2023;24(2):132-8.

. Saravelos SH, Wong AW, Kong GW, Huang J,

Klitzman R, Li TC. Pain during embryo transfer is
independently associated with clinical pregnancy in
assisted  reproductive technology
cycles. J Obstet Gynaecol Res. 2016;42(6):684-93.

. Ghaemi M, Hantoushzadeh S, Shafiee A, Gargari

OK, Fathi H, Eshraghi N, et al. The effect of
COVID-19 and COVID-19 vaccination on serum
anti-Mullerian hormone: a systematic review and

meta-analysis. Immun Inflamm Dis. 2024;12(1):
e1136.

Larue L, Keromnes G, Massari A, Roche C, Mo-
ulin J, Gronier H, et al. Transvaginal ultrasound-
guided embryo transfer in IVF. J Gynecol Obstet
Hum Reprod. 2017;46(5):411-6.

Tran HP, Tran TT, Le LT, Pham BT, Vu SNT, Ly
LT, et al. The impact of an endometrial receptivity
array on personalizing embryo transfer for patients
with infertility: a meta-analysis. FS Rev. 2022;3
(3):157-73.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Khanjani S, Farahbod F, Zarean E, Tarrahi MJ,
Mohammadi B. Evaluation of the relation between
cerebroplacental ratio, umbilical-cerebral ratio, and
cerebro-placental-uterine ratio with the occurrence
of adverse perinatal outcomes in pregnancies com-
plicated by fetal growth restriction. Immunopathol
Persa. 2023;X(X):e39503.

Farahbod F, Zarean E, Khanjani S, Moezzi M,
Mohammadizadeh F, Shabanian S. Relationship
between placental thickness, grading, and hetero-
geneity in fetal growth restriction in the third tri-
mester of pregnancy by ultrasonography and pa-
thology tests and their relationship with estimated
fetal weight and neonatal outcome. Immunopathol
Persa. 2023;X(X):e39471.

Porat N, Boehnlein LM, Schouweiler CM, Kang J,
Lindheim SR. Interim analysis of a randomized cli-
nical trial comparing abdominal versus transva-
ginal ultrasound-guided embryo transfer. J Obstet
Gynaecol Res. 2010;36(2):384-92.

Barton SE, Politch JA, Benson CB, Ginsburg ES,
Gargiulo AR. Transabdominal follicular aspiration
for oocyte retrieval in patients with ovaries in-
accessible by transvaginal ultrasound. Fertil Steril.
2011;95(5):1773-6.

Wageh A, Abdelhafez MS, Shams M. Transvaginal
sonography (TVS) guided versus transabdominal
sonography (TAS) guided embryo transfer: A
retrospective analysis. Middle East Fertil Soci J.
2018;23(4):431-4.

Karavani G, Ben-Meir A, Shufaro Y, Hyman JH,
Revel A. Transvaginal ultrasound to guide embryo
transfer: a randomized controlled trial. Fertil Steril.
2017;107(5):1159-65.

Mohamed Hassan S, Ramadan W, Elsharkawy M,
Ali Bayoumi Y. The role of transvaginal ultra-
sound guided embryo transfer to improve preg-
nancy rate in obese patients undergoing Intracyto-
plasmic sperm injection. Int J Womens Health.
2021;13:861-7.

Malekkheili PG, Zadehmodarres S, Heidar Z. A
comparative study of transabdominal and trans-
vaginal ultrasound guidance on consequences of
embryo transfer at Mahdiyeh hospital of Tehran in
2020: An RCT. Int J Reprod Biomed. 2022;20(3):
169-76.

Medhat Mohamed A, Mahmoud El Khyat A, El
Shahat EI Gergawy A, El Sayed El Halwagy A,
Salah EI Deen Hamouda M. Trans vaginal versus
Trans abdominal ultrasound guided embryo trans-
fer in in vitro fertilization and intra cytoplasmic
sperm injection (IVF-ICSI). J Adv Med Med Res.
2021;33(23):145-52.

Samy AA, El-Kassar YS, Gaafar SS, Hamza HA,
Menshawi SS. Comparison between transvaginal

S 5 Reprod Infertil, Vol 25, No 2, Apr-Jun 2024

Al mamwy/:dny woly papeojumoq



23.

Azimi S, et al. JRI

and transabdominal ultrasound-guided embryo 24. Zhu W, Yeung Q, Chan D, Chi L, Huang J, Wang
transfer: a randomized, prospective trial. Menoufia Q, et al. Maternal B-HCG concentrations in early
Med J. 2020;33(2):419. IVF pregnancy: association with the embryo de-

Tiras B, Polat M, Korucuoglu U, Zeyneloglu HB,

Yarali H. Impact of embryo replacement depth on Online. 2019;38(5):683-90.

velopment stage of blastocysts. Reprod Biomed

in vitro fertilization and embryo transfer outcomes. 25. Nasri H. Renal effects of hydatiform mole and cho-

Fertil Steril. 2010;94(4):1341-5.

J Reprod Infertil, Vol 25, No 2, Apr-Jun 2024 [ IR

riocarcinoma. J Ren Endocrinol. 2023;9:e25097.

147

Arul-mmny/:dny wolj papeojumoq



