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Abstract 

Objective: Hysteroscopy is frequently performed in infertile women and thought to improve 

pregnancy rates. The data obtained from studies searching the effect of hysteroscopy in in-vitro 

fertilization (IVF) cycles is variable. We aimed to evaluate the effect of hysteroscopy on the 

pregnancy outcomes of fresh and frozen-thawed embryo transfers done in the IVF cycles 

respectively. 

Material and Methods: We scanned the data of the 765 patients who had IVF treatment 

between January 2015 and July 2017 in an infertility center retrospectively. Of those, 586 

patients were done fresh embryo transfer, 179 patients were underwent frozen-thawed embryo 

transfer (FET). Hysteroscopy was scheduled 2 months before the transfer by a single experienced 

surgeon. 101 patients in the fresh embryo transfer group and 44 patients in the FET group were 

underwent hysteroscopy. The pregnancy outcomes of the groups were compared respectively 

within their own group. 

Results: The mean age was similar in patients within in the fresh and frozen-thawed embryo 

transfer groups (p= 0.418 and p=0.277, respectively). There was no statistically difference 
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according to transferred embryo numbers in the fresh and frozen-thawed groups (p=0.218). We 

achieved 246 pregnancy in the fresh embryo group (44 patients were underwent diagnostic 

hysteroscopy while 202 did not, p= 0.516) and 79 pregnancy in frozen-thawed embryo group (20 

patients were underwent diagnostic hysteroscopy while 59 did not, p= 0.711). There was no 

statistically difference according to pregnancy rate between the groups (p= 0.538). 

Conclusion: Performing diagnostic hysteroscopy before fresh or frozen-thawed embryo transfer 

does not improve the pregnancy rates. 

Keywords: Diagnostic hysteroscopy, in vitro fertilization, frozen-thawed embryo transfer, fresh 

embryo transfer, uterine cavity, pregnancy rate 

 

 

Introduction 

In-vitro fertilization (IVF) has been hope of the infertile couples in the 20th century. However, 

live birth is obtained in only one third of IVF and intracytoplasmic sperm injection (ICSI) cycles 

(1). This low success rate is thought to be due to the failure of implantation. The exact reason 

underlying this implantation failure has not been understood which may be either depending on 

the uterine cavity or the embryo (2,3). An abnormal uterine finding such as polyps, uterine 

leiomyoma, and adhesions are present in approximately 50% of infertile women (4,5). The 

abnormalities of uterine cavity may lead to implantation failures which ends up with reduced 

chance of successful pregnancy outcomes. Hysterosalpingogram (HSG), saline infusion 

sonohysterography (SIS) or hysteroscopy are alternative methods to evaluate the uterine cavity. 

The false positive rate and the false negative rate for HSG are 15.6% and 35.4%, respectively. 

Additionally HSG offers no chance of management for the abnormalities of the uterine cavity. 

To obtain enhanced endometrial visualization, the fluid is instilled into the uterine cavity 

transcervically during transvaginal ultrasound examination. Although this method is feasible and 

highly sensitive and specific used for detection of endometrial abnormalities (97.3% and 95.8%, 

respectively), SIS, like HSG, does not provide a possibility for management of the abnormalities 

of the uterine cavity (6). Hysteroscopy is a more powerful technique to evaluate the uterine 

cavity and apply treatment simultaneously (7,8). That makes hysteroscopy a gold standard test 

for assessing the uterine cavity. The evaluation of uterine cavity with hysteroscopy is especially 

valuable in women with prior IVF failures (9).  

There are studies with conflicting results in literature evaluating the usefulness of hysteroscopy 

in IVF cycles. Especially for women with recurrent unsuccessful implantation following IVF, 

hysteroscopy has no effect on the live birth rate (LBR) as a result of TROPHY study which is a 

multicentre, randomised controlled trial (10). However, this recommendation contrasts with 

results of a prior systematic review suggesting that routine hysteroscopy improved the LBR for 

women with recurrent unsuccessful IVF cycles (11). Comparing the performance of 

hysteroscopy with no hysteroscopy prior to any (first or subsequent) IVF/ICSI attempt in 

infertile aymptomatic patients, there was very limited evidence proving that hysteroscopy was 

useful to increase LBR (12). Similar to the results of the TROPHY study, another multicentre, 

randomised controlled trial published in the same year, called as inSIGHT trial, recommended 

that LBR in infertile women with a normal uterine cavity on transvaginal ultrasound has not been 

improved by applying routine diagnostic hysteroscopy prior to the first IVF treatment (13). 

Pabuccu et al also determined that hysteroscopy did not make a statistically significant difference 

regarding implantation, pregnancy rate and LBR in infertile women having a history of recurrent 

implantation failure (14).  
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Another important issue considered by studies suggesting the hysteroscopy before the IVF 

treatment is endometrial scracthing during hysteroscopy which defines the superficial injury of 

uterine cavity to enhance the receptivity of the uterus for the embryo (15). However, in the 

following years, studies concluding that endometrial damage did not increase pregnancy rates 

have been published (16). 

In this study, we sought to evaluate the pregnancy outcomes of IVF cycles applied either by 

fresh or frozen-thawed embryo transfers that were applied with or without hysteroscopy to 

evaluate uterine cavity. 

 

Material and Methods 

Participants  

The data of 768 patients who underwent IVF cycles between January 2015 and July 2017 in a 

private infertility center was evaluated retrospectively. For this study, ethical approval was taken 

from the Ethical Committee of Acibadem Mehmet Ali Aydinlar University (ATADEK). All 

patients who participated in this study gave written informed consent. Women aged 18-45 years 

with primary infertility due to tubal factor, male factor or unexplained were selected for the 

study. Patients who had infertility with known uterine factors and recurrent miscarriage were 

excluded from the study. Transvaginal ultrasound of the endometrial cavity, HSG, and SIS were 

performed and patients having any pathology were also excluded from the study. Only women 

with no pathology detected by hysteroscopy were included in the study.  

Fresh embryo transfer was applied in 589 of these patients while frozen-thawed embryo transfer 

(FET) was done in 179 patients. Each of these two groups were separated into two new groups 

which diagnostic hysteroscopy were performed or not. Hysteroscopy was performed 2 months to 

women with suspected structural lesions in the uterine cavity before the embryo transfer by a 

single experienced surgeon. A total of 101 of the patients in the group of fresh embryo transfer 

and 44 in the group of FET were underwent hysteroscopy. The rest of the patients did not 

undergo to hysteroscopy.  

 

Procedure 

Histeroscopy was performed during early proliferative phase on the outpatient clinic without 

anesthesia using by a 1.9 mm Karl Storz hysteroscope with a 30° view. Saline distension 

medium was used. A paracervical block was applied in the patients with intolarance. Patients 

were hospitalized only for 15-60 min and no complications were experienced. 

Controlled ovarian stimulation (COH) was achieved using human menopausal gonadotropin 

(Merional 75 IU, IBSA Institut, Switzerland) with the adjusted dose based on the individual 

response and human chorionic gonadotropin (hCG) at those of 10.000 IU in fresh embryo 

transfer group. Controlled ovarian stimulation was begun at the time of menses as antagonist 

protocol. An antagonist was administered when the follicles became greater than 14 mm in 

largest diameter and daily injections of the antagonist were continued until hCG administration. 

After oocyte retrieval and fertilization, embryo transfers were done on day three. Frozen-thawed 

embryo protocol was achieved at the other group. For patients with thin endometrium, hormone 

treatment was offered to prepare endometrium (2 mg micronized estradiol tablet). After the 

endometrial thickness in each patient became greater than 8 mm, progesterone therapy 

(Progestan 200 mg; Koçak, Tekirdağ, Turkey) three times a day via vaginal pathway or daily 

progesterone gel (Crinone 8%, Merck Serono, Italy) was added to treatment at 14th day of 

cycles. Upon the completion of the endometrial preparation, the transfer of day 3 embryo 
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(cleavage stage) was performed on the third day. Although the number of embryos transferred 

changed depending on a number of factors such as maternal age, the number of oocytes retrieved 

and availability of embryos for cryopreservation, no more than two embryos was transferred in 

our population. While selecting the subjects for different groups, we tried to keep the number of 

transferred embryos alike.  

Beta HCG values were determined from blood samples of the patients after 11 days from embryo 

transfer and results over 10 mIU/ml were accepted as pregnancy. 

 

Statistical analysis 

Statistical analysis was performed with the Statistical Package for the Social Sciences (SPSS Inc; 

Chicago, IL, USA) statistics 16.0 version for Windows. Difference in mean values and 

characteristics between groups was analyzed with independent samples t test and chi-square test. 

Means were presented with standard deviation (SD). p<.05 was accepted as statistically 

significant.   

 

Results 

Fresh embryo transfer was done in 589 patients while FET was performed in 179 patients, 

respectively. Diagnostic hysteroscopy was performed in 101 patients who received fresh embryo 

and in 44 patients who received frozen-thawed embryo. Any pathological findings were not 

detected during the hysteroscopic procedure, so no treatment was required. The 

clinicodemographic characteristics of the participants were presented in Table 1. The mean age 

of the patients was comparable between the patients in fresh and frozen-thawed embryo transfer 

groups (p= 0.365). There was no statistically difference according to transferred embryo numbers 

in fresh and frozen-thawed groups (p= 0.218). The quality of the embryos was statistically 

similar in both fresh embryo and frozen-thawed embryo groups (p=0.177). We achieved 246 

pregnancy in fresh embryo group (43 patients were underwent diagnostic hysteroscopy while 

203 did not) and 78 pregnancy in frozen-thawed embryo group (20 patients were underwent 

diagnostic hysteroscopy while 58 did not). There was no statistically difference on take-home 

baby rates between the groups in which hysteroscopy performed and not performed (p=0.513) 

(Table 2). Table 3 presents the comparison of the patients which were grouped regarding their 

age. There was a significant difference between the patients regarding take-home baby rates, 

pregnancy results and obstetric outcomes (p<0.001, p=0.001 and p=0.001, respectively).   

 

Discussion 

Considering that the success rate of IVF and ICSI treatments is 25-30% and the most common 

reason for low success rate is implantation failure, the evaluation of the endometrial cavity prior 

to IVF procedures becomes very important with no doubt (3). Hysteroscopy has been accepted as 

the gold standard test to evaluate the uterine cavity, also it provides an opportunity for 

simultaneous treatment of any pathology detected during the procedure. Intrauterine lesions such 

as polyps, submucous myomas, and adhesions may be a significant factor resulting in 

implantation failure. Transvaginal ultrasound, SIS, and HSG may be insufficient to see small 

lesions in the uterine cavity (17). Unsuspected intrauterine abnormalities have been diagnosed 

using hysteroscopy in asymptomatic IVF population with a prevalence of as high as 50% (18). 

Assuming that performing hysteroscopy before IVF treatment can improve reproductive 

outcomes, the studies about this issue have conflicting results and high-quality studies are 

lacking (19).  
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A meta-analysis reported by Pundir et al proved that LBR increased following hysteroscopy in 

women scheduled for a first IVF cycle (RR:1.30, 95% CI:1.00-1.67; p=0.05). The results of this 

meta-analysis are controversial because most studies included in this meta-analysis were non-

randomized studies (20). However, another randomized controlled trial investigating LBR in a 

similar study population showed enhanced pregnancy rates of up to 70% following hysteroscopy 

(21). 

By contrast with the findings of these studies, Smit JG et al suggested that routine hysteroscopy 

priot to IVF or ICSI treatments have no effect on fertility outcomes in infertile women with 

normal uterine cavity on transvaginal ultrasound at their multicenter randomized controlled trial 

(13). In this study, a limitation could be proposed in this study that hysteroscopy was performed 

by different gynecologists in several clinics because it is known that diagnostic accuracy of 

hysteroscopy may change depending on inter-observer variability (22). Moreover, TROPHY 

trial, another randomized controlled trial evaluating the effect of hysteroscopy on LBR in women 

having more than two failed IVF cycles showed that hysteroscopy had no impact on LBR (10). 

The reasons for conflicting results of the studies about the availability of hysteroscopy before 

IVF or ICSI cycles were methodological weakness and lack of quality. A recently published 

meta-analysis from Cochrane database confirms this opinion. Kamath et al investigated the 

feasibility of routine hysteroscopy in subfertile women undergoing evaluation for infertility and 

in subfertile women scheduled for IUI or IVF in this meta-analysis. After reviewing 11 

publications, they concluded that there is no publication having strong evidence supporting the 

hysteroscopy as a screening method in subfertile women with a normal basic fertility work-up 

for to increase live birth and clinical pregnancy rates (23).  

The important issue that has been suggested about the use and benefit of hysteroscopy before 

IVF is that endometrial scratching improves reproductive success rates. Although there are 

contradictory studies demonstrating that hysteroscopy is useful or not in this regard, a recently 

published randomized controlled trial and a systematic review showed that endometrial 

scratching does not increase pregnancy rates, and therefore larger studies with high levels of 

evidence are needed before they can be used in daily practice (24,25). 

In this study, we retrospectively assessed the pregnancy outcomes of IVF cycles applied either 

by fresh or frozen-thawed embryo transfers that were performed with or without hysteroscopy to 

evaluate uterine cavity. We demonstrated that diagnostic hysteroscopy did not improve 

pregnancy rate in women who underwent fresh and frozen-thawed embryo transfer. There were 

some limitations and strengths to our study. One of the most important strength of our study was 

that all the hysteroscopies were performed by a single experienced surgeon. Hence the evaluation 

of the uterine cavity did not display any variabilities. The retrospective design of the study could 

be accepted as the limitation of our study.  

Conclusion 

In our study we suggested that performing diagnostic hysteroscopy before fresh or frozen-thawed 

embryo transfer does not improve the pregnancy rates. But randomized-controlled prospective 

trials are necessary to further understand the feasibility of performing hysteroscopy before IVF 

or ICSI cycles. 
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Table 1. Demographic and clinical characteristics of the patients 

Characteristics Mean ± SD or number (%) 

Age (years) 31.2±6.0 

Age group (years) 

<20 20 (2.6) 

21-25 112 (14.6) 

26-30 249 (32.4) 

31-35 192 (25) 

36-40 139 (18.1) 

>40 56 (7.3) 

Hysteroscopy  

Not performed 623 (81.1) 

Performed  145 (18.9) 

Type of embryo transfer 

Fresh  589 (76.7) 

Frozen-thawed  179 (23.3) 

Hysteroscopy regarding type of embryo transfer 

Fresh embryo transfer 

Not performed 488 (63.5) 

Performed  101 (13.2) 

Frozen-thawed embryo transfer 

Not performed 135 (17.6) 

Performed  44 (5.7) 

Pregnancy result 

Negative  444 (57.8) 

Positive  324 (42.2) 

Pregnancy outcome 

Biochemical   51 (15.7) 

Abortus  48 (14.8) 

Live birth 216 (66.7) 

Preterm birth 9 (2.8) 

Take-home baby rate 28.6% 
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Table 2. Comparison of the patients based on different hysteroscopy and embryo transfer groups 

Characteristics  Group 1 (n=488) 

(fresh, non-

hysteroscopy) 

Group 2 (n=101) 

(fresh, 

hysteroscopy) 

Group 3 (n=135) 

(frozen-thawed, 

non-hysteroscopy) 

Group 4 (n=44) 

(frozen-thawed, 

hysteroscopy) 

p 

Age (years) 31.4±6.2 31.5±5.7 30.8±5.5 29.9±5.2 0.365 

Age group (years)     0.132 

<20 16 (3.3) 0 2 (1.5) 2 (4.5)  

21-25 74 (15.2) 14 (13.9) 20 (14.8) 4 (9.1)  

26-30 147 (30.1) 36 (35.6) 47 (34.8) 19 (43.2)  

31-35 120 (24.6) 21 (20.8) 38 (28.1) 13 (29.5)  

36-40 86 (17.6) 24 (23.8) 23 (17) 6 (13.6)  

>40 45 (9.2) 6 (5.9) 5 (3.7) 0  

Pregnancy result     0.960 

Negative  285 (58.4) 58 (57.4) 77 (57) 24 (54.5)  

Positive  203 (41.6) 43 (42.6) 58 (43) 20 (45.5)  

Pregnancy outcome     0.402 

No pregnancy 285 (58.4) 58 (57.4) 77 (57) 24 (54.5)  

Biochemical   34 (7) 8 (7.9) 6 (4.4) 3 (6.8)  

Abortus  26 (5.3) 11 (10.9) 7 (5.2) 4 (9.1)  

Live birth 135 (27.7) 24 (23.8) 45 (33.3) 12 (27.3)  

Preterm birth 8 (1.6) 0 0 1 (2.3)  

Take-home baby rate (%) 28.1 24.8 33.3 29.5 0.513 

 

 

 

Table 3. Comparison of the patients based on different age groups 

Characteristics  <20 

(n=20) 

21-25 

(n=112) 

26-30 

(n=249) 

31-35 

(n=192) 

36-40 

(n=139) 

>40 

(n=56) 

p 

Hysteroscopy        0.256 

Not performed 18 (90) 94 (83.9) 194 (77.9) 158 (82.3) 109 (78.4) 50 (89.3)  

Performed  2 (10) 18 (16.1) 55 (22.1) 34 (17.7) 30 (21.6) 6 (10.7)  

Type of embryo transfer       0.080 

Fresh  16 (80) 88 (78.6) 183 (73.5) 141 (73.4) 110 (79.1) 51 (91.1)  

Frozen-thawed  4 (20) 24 (21.4) 66 (26.5) 51 (26.6) 29 (20.9) 5 (8.9)  

Pregnancy result       0.001 

Negative  13 (65) 56 (50) 136 (54.6) 103 (53.6) 90 (64.7) 46 (82.1)  

Positive  7 (35) 56 (50) 113 (45.4) 89 (46.4) 49 (35.3) 10 (17.9)  

Pregnancy outcome       0.001 

No pregnancy  13 (65) 56 (50) 136 (54.6) 103 (53.6) 90 (64.7) 46 (82.1)  

Biochemical   1 (5) 2 (1.8) 20 (8) 13 (6.8) 11 (7.9) 4 (7.1)  

Abortus  1 (5) 6 (5.4) 21 (8.4) 10 (5.2) 10 (7.2) 0  

Live birth 4 (20) 47 (42) 68 (27.3) 63 (32.8) 28 (20.1) 6 (10.7)  

Preterm birth 1 (5) 1 (0.9) 4 (1.6) 3 (1.6) 0 0  

Take-home baby rate (%) 20 42 28.5 33.9 20.1 8.9 <0.001 
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