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ABSTRACT

Objective. This study aims to evaluate the importance of performing hysteroscopy prior to the first attempt of

in vitro fertilization (IVF) or intracytoplasmic sperm injection (ICSI) by specifying the incidence of intrauterine

pathologies and the success of IVF/ICSI cycle.  Methods. This is a retrospective review of 357 women who

underwent their first cycle of IVF/ICSI treatment during a 7- year period. All women had primary infertility

due to various factors: Polycystic ovary syndrome (n=101), male factor (n=84), tubal factor (n=78) and

unexplained infertility (n=94). Results. The majority of the patients had normal hysteroscopic findings whereas

29.4% of them had an intrauterine pathology. Abnormal hysteroscopic findings included endometrial polyps

(13.7%), submucous myomas (5.9%), uterine septa (4.5%), endometrial adhesions (3.1%), endometritis (1.4%)

and cervical stenosis (0.8%). When compared to the women with normal hysteroscopy (n=252), the women

with corrected hysteroscopic abnormalities (n=105) had significantly higher fertilization rate (p=0.045),

implantation rate (p=0.038), clinical pregnancy rate (p=0.022) and live birth rate (p=0.022). When compared

to the women with normal transvaginal ultrasonography and hysteroscopy findings (n=252), the women with

normal ultrasonography and abnormal hysteroscopy (n=35) had significantly higher implantation rate

(p=0.044), clinical pregnancy rate (p=0.032) and live birth rate (p=0.030). Conclusions. The utilization of

hysteroscopy before the first IVF cycle would allow the detection and treatment of intrauterine pathologies

and structural uterine abnormalities that might be responsible for the failure of IVF and, thus, result in improved

pregnancy rates. 
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Introduction

      In vitro fertilization (IVF) is an effective and

expensive treatment which ends up with successful

outcome in only a third of treatment cycles. The major

underlying reason for this relatively lower success rate

is the implantation failure is usually attributed to

embryo quality and/or uterine receptivity [1, 2]. 

      It is well known that uterine factor exists in 15%

to 20% of the infertile couples. The presence of uterine

pathology may negatively affect the chance of

implantation. It has been found that the prevalence of

uterine pathology can be up to 50% in asymptomatic

women with implantation failure. Therefore, the

visualization of uterine cavity by means of

hysteroscopy has been proposed for women

undergoing IVF treatment [3-5]. 

      Hysteroscopy is the gold standard test for the

assessment of uterine cavity. It is generally performed

as a diagnostic method for the evaluation of abnormal

findings detected by hysterosalpingography or saline

hysterosonography which are performed during the

investigation of infertile women. Besides allowing

accurate visual assessment of the uterine cavity,

hysteroscopy also provides an opportunity to treat any

intrauterine pathology detected during the

examination. The development of smaller and

narrower hysteroscopes has made the use of outpatient

or office hysteroscopy available as a routine

examination [6-10].

      Current evidence indicates that performing

hysteroscopy before initiating an IVF cycle can

increase the chance of pregnancy in the subsequent

IVF treatment in women who have undergone one or

more unsuccessful IVF attempts. However, the routine

use of hysteroscopy before starting the first IVF

treatment cycle is still a matter of debate [11, 12].

      The present study aims to evaluate the importance

of performing hysteroscopy prior to the first attempt

of IVF or intracytoplasmic sperm injection (ICSI) by

specifying the incidence of intrauterine pathologies in

a selected group of infertile women and determining

the success of first IVF/ICSI cycle after the

hysteroscopic procedures.

Methods

      This is a retrospective review of 357 women who

underwent their first cycle of IVF/ICSI treatment at

the study center during a 7-year period between

January 2007 and January 2014. All women had

primary infertility due to various factors: Polycystic

ovary syndrome (n=101), male factor (n=84), tubal

factor (n=78) and unexplained infertility (n=94). All

of the hysteroscopy and the embryo transfer

procedures were performed by one operator (S.H.). All

patients gave written informed consents before the

initiation of treatment. The study was conducted in

accordance with the principles of the Declaration of

Helsinki. 

Hysteroscopic procedures 
      Before the procedure, all patients had a

transvaginal ultrasonography and all abnormal

findings were recorded. Hysteroscopy was performed

under general anesthesia using a 9-mm, 0° angle

hysteroscope with an external sheath of 9-mm

diameter providing inflow, outflow, and 5F working

channels (Karl Storz, Tuttlinger, Germany). After

vaginal disinfection and cervical dilatation, the

hysteroscope was inserted into the external cervical

os, and the scope was inserted through the cervical

canal into the cavity with gentle movements. Uterine

cavity distention was achieved with normal saline

installation. 

      In patients with noted uterine cavity distortion, or

pathology, appropriate surgical management was

administered in the same setting. Adhesiolysis was

performed with the use of micro scissors. Uterine

septa (the diagnosis of which was based on the extent

of midline protrusion into the cavity estimated in

relation to the length of micro scissors and on its

structure) and/or endometrial polyps (with a maximum

diameter less than 2 cm) were excised with the use of

micro scissors and micro forceps, or with the bipolar

resectoscope electro surgery system (Gynecare,

Ethicon, Somerville, NJ). In patients with endometrial

polyps with a maximum diameter of more than 2 cm

or submucous myomas, removal of the lesions was

achieved using monopolar diathermy through cutting

loops and glycine as distending medium. During the

postoperative period, all women were prescribed a

four-day-long course of oral doxycycline (100 mg bid)

in order to prevent any intrauterine infections. 

Assisted reproduction procedures 
      Controlled ovarian hyper stimulation was started

using a long protocol (mid-luteal gonadotropin-

releasing hormone (GnRH) analog and stimulation
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with recombinant follicle stimulating hormone

(recFSH) after confirmation of downregulation), short

protocol (GnRH analog from cycle day 2 and recFSH

from cycle day 3), or a flexible antagonist protocol

(recFSH from cycle day 2 and the addition of a GnRH

antagonist when the leading follicles reached 14–15

mm in diameter). Transvaginal ultrasonography

guided oocyte retrieval was performed about 35 hours

after the administration of 10000 IU of human

chorionic gonadotropin. The women were assigned to

the same protocol that was used in the previous trial

before hysteroscopy. 

      Based on the infertile couple’s diagnostic workup,

traditional IVF or ICSI was performed with the

respective male partner’s spermatozoa. Sequential

culture media was used for all procedures. In the case

of frozen/thaw cycles, embryo thawing and transfer

were synchronized according to the serum luteinizing

hormone (LH) surge on a natural cycle. Embryos are

usually transferred on day 3 and sometimes on day 5

depending on the decision of the embryologist. All

embryo transfers were performed with a catheter

under ultrasonography guidance. The number of

transferred embryos depended on multiple factors

including female age, embryo availability and quality.

Luteal phase support was achieved using vaginal

progesterone suppositories (200 mg daily). 

Statistical analysis
      Collected data were analyzed by Statistical

Package for Social Sciences version 18.0 (SPSS IBM,

Armonk, NY, USA).  Continuous variables were

expressed as mean±standard deviation (range:

minimum-maximum) whereas categorical variables

were denoted as numbers or percentages. p<0.05 value

was accepted as statistically significant. 

Results

      The demographic characteristics of the

participants including age, partner age and duration of

infertility are demonstrated in Table 1. The majority

of the patients had normal hysteroscopic findings

whereas nearly 30% of them had an intrauterine

pathology (Table 2). Abnormal hysteroscopic findings

included endometrial polyps (13.7%), submucous

myomas (5.9%), uterine septa (4.5%), endometrial

adhesions (3.1%), endometritis (1.4%) and cervical

stenosis (0.8%). Complete resection was achieved in

all patients with endometrial abnormalities and the

endometrial cavity was assessed with hysteroscopy

after the operation. The hysteroscopic appearance of

the endometrial pathology was confirmed with the

histopathological findings. 

      

      All patients underwent transvaginal

ultrasonography and hysterosalpingography before

hysteroscopy. No patients had saline infusion

sonography. Pre-procedural transvaginal

ultrasonography was able to visualize endometrial

polyps in 44 patients (89.8%), submucous myomas in

17 patients (81%), uterine septa in only five patients

(31.3%) and endometrial adhesions in only two

patients (18.2%). Transvaginal ultrasonography failed

to specify either endometritis or cervical stenosis in

none of the affected patients. Pre-procedural

hysterosalpingography was able to detect endometrial

polyps in 25 patients (51%), submucous myomas in

10 patients (47.6%), uterine septa in 14 patients

(87.5%) and endometrial adhesions in 6 patients

(54.5%). Hysterosalpingography was unable to

determine either endometritis or cervical stenosis in

none of the affected patients. 

      Table 3 compares the characteristics of the first

IVF/ICSI cycles of the participants with respect to the

hysteroscopy findings. When compared to the women

with normal hysteroscopy, the women with corrected

hysteroscopic abnormalities had significantly higher

fertilization rate (p=0.045), implantation rate

(p=0.038), clinical pregnancy rate (p=0.022) and live

birth rate (p=0.022). 

Table 1. Demographic characteristics of the 357 participants 
Characteristics Data 
Age (years) 
Partner age (years) 
Duration of infertility (years) 

28.7±3.4 (23-35) 
33.1±2.9 (26-40) 

6.8±1.5 (2-12) 
Data are shown as mean±standard deviation (min-max) 

Table 2. Hysteroscopic findings of the 357 participants 
Findings Data 
Normal hysteroscopy 
Abnormal hysteroscopy 
         Endometrial polyps 
         Submucous myomas 
         Uterine septa 
         Endometrial adhesions 
         Endometritis 
         Cervical stenosis 

252 (70.6) 
105 (29.4) 
49 (13.7) 
21 (5.9) 
16 (4.5) 
11 (3.1) 
5 (1.4) 
3 (0.8) 

Data are shown as number of cases (%) 
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      Table 4 summarizes the characteristics of the first

IVF/ICSI cycles of the participants with respect to the

combination of transvaginal ultrasonography and

hysteroscopy findings. When compared to the women

with normal transvaginal ultrasonography and

hysteroscopy findings, the women with normal

ultrasonography and abnormal hysteroscopy had

significantly higher implantation rate (p=0.044),

clinical pregnancy rate (p=0.032) and live birth rate

(p=0.030). 

Discussion

      Despite the significant improvement in the area of

assisted reproductive techniques, implantation rates

per embryo transfer still remain relatively low. The

two key factors in question for this problem are the

quality of the embryo and the receptivity of the

endometrium. Although it is possible to assess the

embryo quality by microscopy, there are no definitive

methods for the evaluation of endometrial receptivity.
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Table 3. IVF/ICSI characteristics of the participants with respect to hysteroscopy findings 

 Normal hysteroscopy 
(n=252) 

Abnormal hysteroscopy 
(n=105) p value 

Age (years) 
Partner age (years) 
Duration of infertility (years) 
Cause of infertility 
    Polycystic ovary syndrome 
    Male factor 
    Tubal factor 
    Unexplained infertility 
Collected oocytes per cycle 
Metaphase II oocytes per cycle 
Fertilized oocytes per cycle 
Transferred embryos per cycle 
Fertilization rate 
Implantation rate 
Clinical pregnancy rate 
Live birth rate 

28.5±3.1 
32.9±3.1 
6.6±1.7 

 
70 (27.8%) 
60 (23.8%) 
57 (22.6%) 
65 (25.8%) 
12.7±5.8  
6.6±2.3  
4.2±1.7  
1.5±0.9  

1058/1663 (63.6%) 
94/378 (32.9%) 
91/378 (24.1%) 
89/378 (23.5%) 

29.1±3.4 
33.6±2.4 
7.1±1.9 

 
35 (29.5%) 
24 (22.9%) 
21 (20.0%) 
29 (27.6%) 
12.1±4.7 
6.5±3.1 
3.4±2.2 
1.2±0.4 

357/682 (52.3%) 
52/126 (41.3%) 
50/126 (39.7%) 
49/126 (38.9%) 

0.077 
0.124 
0.188 
0.110 

 
 
 

 
0.212 
0.186 
0.106 
0.128 

0.045* 
0.038* 
0.022* 
0.022* 

*p<0.05 was accepted to be statistically significant, IVF/ICSI=in vitro fertilization/intracytoplasmic sperm 
injection  

 

Table 4. IVF/ICSI characteristics of the participants with respect totTransvaginal ultrasonography and hysteroscopy 
findings 

 Normal ultrasonography 
& 

Normal hysteroscopy 
(n=252) 

Normal ultrasonography 
& 

Abnormal hysteroscopy 
(n=35) 

p value 

Age (years) 
Partner age (years) 
Duration of infertility (years) 
Cause of infertility 
    Polycystic ovary syndrome 
    Male factor 
    Tubal factor 
    Unexplained infertility 
Collected oocytes per cycle 
Metaphase II oocytes per cycle 
Fertilized oocytes per cycle 
Transferred embryos per cycle 
Fertilization rate 
Implantation rate 
Clinical pregnancy rate 
Live birth rate 

28.5±3.1 
32.9±3.1 
6.6±1.7 

 
70 (27.8%) 
60 (23.8%) 
57 (22.6%) 
65 (25.8%) 
12.7±5.8  
6.6±2.3  
4.2±1.7  
1.5±0.9  

1058/1663 (63.6%) 
94/378 (32.9%) 
91/378 (24.1%) 
89/378 (23.5%) 

29.0±3.2 
33.3±2.9 
6.8±1.9 

 
10 (28.6%) 
8 (22.9%) 
8 (22.9%) 
9 (25.7%) 
12.0±4.7 
5.5±3.1 
3.2±1.2 
1.1±0.1 

112/192 (58.3%) 
16/39 (41.0%) 
15/39 (38.5%) 
14/39 (35.9%) 

0.117 
0.118 
0.184 
0.108 

 
 
 
 

0.112 
0.186 
0.099 
0.125 
0.055 

0.044* 
0.032* 
0.030* 

*p<0.05 was accepted to be statistically significant, IVF/ICSI=in vitro fertilization/intracytoplasmic sperm injection  
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It has been hypothesized that structural abnormalities

of the uterine cavity such as polyps, myomas,

adhesions and septa may impair endometrial

receptivity by interfering with implantation.

Therefore, it would be prudent to assume that the

diagnosis and treatment of those abnormalities can

restore uterine cavity, optimize uterine environment

and thus improve IVF success rates [13-16]. 

      There is an ongoing debate on the utilization of

routine hysteroscopy in the management of infertile

women who have no diagnosis or suspicion of

intrauterine pathologies. Currently, the European

Society of Human Reproduction and Embryology

(ESHRE) guidelines indicate hysteroscopy to be

unnecessary, unless it is for the confirmation and

treatment of doubtful intrauterine pathology. This

recommendation is based on the facts that

hysteroscopy is an invasive procedure and an

intrauterine pathology has inaccurate effects on

fertility [17]. Shokeir et al. [18] reported that 26% of

the patients with normal hysterosalpingography had

abnormal hysteroscopic findings. A meta-analysis of

six studies also showed that the incidence of uterine

abnormalities in patients undergoing hysteroscopy

ranges between 10 and 59% [12]. Data presented in

this meta-analysis indicates that hysteroscopy

performed in the cycle preceding the ovarian

stimulation cycle could improve IVF outcome in

asymptomatic patients who were undergoing their first

IVF cycle and who had normal transvaginal

ultrasonography findings. Both the clinical pregnancy

and live birth rates were found to be higher in the

hysteroscopy group than the control group. On the

other hand, these data should be interpreted carefully

as there was considerable methodological and

statistical heterogeneity among the reviewed studies.

In addition, only one of the six studies was

randomized and was published as a conference

abstract [12]. 

      As for the present study, nearly 30% of the women

who were to undergo their first IVF/ICSI cycle were

diagnosed with an intrauterine pathology and only

35.5% of the pregnancies conceived by first IVF/ICSI

attempt occurred in women who had intrauterine

pathologies that were corrected by hysteroscopy.

These findings suggest that hysteroscopy may not be

as effective as it has been anticipated in women who

would have their first IVF/ICSI treatment. The

relatively narrow extent of improvement in IVF

outcome after hysteroscopy may be attributed to the

lower burden of intrauterine pathology expected in

those having their first IVF cycle. That is, the women

having their first IVF cycle probably have different

fertility potentials compared to those who have gone

through one or more failed IVF attempt. Therefore, the

degree of improvement in IVF outcome observed after

hysteroscopy prior to the first IVF cycle seems to be

lower than that observed after hysteroscopy following

previous IVF failure. This may consequently result in

a higher number of women who should undergo

hysteroscopy in order to achieve an additional clinical

pregnancy [19, 20]. 

      Office hysteroscopy is a simple, safe and

minimally invasive procedure that could be readily

integrated into IVF programs in most assisted

reproduction centers. The possible benefits of

hysteroscopy include the correction of intrauterine

pathologies, procurement of easier embryo transfer,

provision of more accurate embryo placement and

enhancement of endometrial receptivity secondary to

endometrial stimulation [21]. 

The limitations of the study
      Despite the statistical similarities in demographic

and clinical characteristics of the normal and abnormal

hysteroscopy groups, there was a significant increase

in the implantation, clinical pregnancy and live birth

rates. This increase implies that the utilization of

hysteroscopy before the first IVF cycle improves the

pregnancy rates. However, the power of these findings

is limited by its retrospective design, relatively small

and heterogeneous cohort, absence of standardization

in ovulation induction protocols and lack of

longitudinal data related with the ultimate fertility

outcome of the women who had hysteroscopic

treatment of intrauterine pathologies. 

Conclusions

      The utilization of hysteroscopy before the first

IVF cycle would also allow the detection and

treatment of intrauterine pathologies and structural

uterine abnormalities that may be responsible for the

failure of IVF and, thus, result in improved pregnancy

rates. This would also protect the infertile couples

from additional costs of IVF cycles, where failures

occur because an intrauterine pathology is missed on

other screening tools such as hysterosalpingography.
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Further research is warranted to clarify the benefits of

hysteroscopy in asymptomatic women who would

undergo their first IVF/ICSI cycle.
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