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Summary 

Recently hysteroscopy is considered to be the gold standard for evaluation of the uterine cavity. 

However, its role before intracytoplasmic sperm injection (ICSI) to identify and specify the 

incidence of intrauterine pathologies in patients with presumed normal uterine cavity as indicated 

by hysterosalpingography and trans-vaginal ultrasonography needs further assessment. Therefore 

we conducted this prospective randomized controlled study which was conducted at Al-Najaf 

Fertility Center in Al-Sader Teaching Hospital and Department of obstetrics and gynecology at  Al-

Zahra Teaching Hospital during the period 2018-2019. The study included 32 cases (study group) 

and 32 controls. We found that Pre ICSI hysteroscopy enable detection and correction of some cases 

of missed or undetectable intrauterine pathologies even when it is unsuspected clinically in the 

presence of normal transvaginal ultrasonography and hysterosalpingography. Detection and 

treatment of such cases will have positive impact on their fertility potential and can avoid them 

additional costs of IVF cycles, where failures can occur due to these undetectable intrauterine 

pathologies or spontaneous pregnancy might be achieved after treatment. Furthermore, Pre ICSI 

diagnostic hysteroscopy could improve pregnancy outcome even in the presence of normal findings.  
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1. INTRODUCTION 

Infertility is one of the significant health problems worldwide, has multifaceted psychological 

and socio-economic burden on couples and their families in addition to its impact on health 

system.  It is estimated that one out of six people worldwide experience some form of 

infertility during their reproductive lifespan. Treatments range in complexity from: Intrauterine 

Insemination (IUI) and in Vitro Fertilization to Preimplantation Genetics Diagnosis and 

Screening, to gamete and embryo donation and surrogacy. (1,2) Intracytoplasmic sperm 

injection(ICSI) representing one of the most advances and dramatic technological 

breakthroughs events that happened at the end of the past century. Actually, when it was first 

introduced in 1990s, it was opened a real chance and hope for a considerable number of 

infertile women and men of achieving pregnancy and fathering a child. Indeed, before this 

time, most of these cases were considered hopeless. After its introduction, the technique was 

widely and rapidly incorporated into the routine clinical practice of fertility centers throughout 

the world. Based on data from National and Regional registers worldwide, the use of ICSI 

increased from 39.6% of ART cycles in1997 to 58.9% in 2004.To date ,10s of 1000s of 

children have been born around the world as the result of ICSI. (1,2). These increasing figures 

of ICSI pregnancy, worldwide, might suggest extension in its indications, as it has been used 

increasingly in many couples without a confirmed diagnosis of sever male factor infertility, in 

addition to the trend of using this procedure might be used as a medical adaptation and 

development to the benefit of the infertile couples.( 2,3 ). By the other hand this increasing 

indication and use of ICSI reflecting its efficiency which has favored a shift toward an 

increased use also for mild and borderline male factor infertility, for unexplained infertility and 

women of advanced age, although evidence supporting these indications is limited(2-4).This 

extensive use, even excessive, is partly due to the high level of standardization and the 

popularity reached by the procedure and by the tremendous increased efficacy demonstrated 

during recent years.(2) However, in spite of the high advances and technical development in 

the era of assisted reproductive treatment including the ICSI technique but still the major 

problem that we face in this field of treatment is the higher failure rate with its psychological 

impact and disappointment trauma to the infertile patients which were including in this line of 

treatment.(5-8). The question which always arises when dealing with infertile patient is to find 

out and identify any correctable cause or abnormality that might affect fertility potential and to 
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plan treatment accordingly. However, in a considerable number of patients no identifiable 

cause can be found (9,10).  Uterine abnormality has been blamed as a contributing factor for 

about 50% of reproductive failure in both primary and secondary infertility and these figures 

might be similar or higher in failure after ICSI trials. These including high percentage of 

benign abnormalities and it has been thought to be associated with poor receptivity of uterine 

endometrium. Obviously, such abnormalities necessitate precise evaluation of uterine cavity 

and endometrium (11,12). Endometritis, endocrine abnormalities, immunologic factors, 

thrombophilias, congenital and acquired anatomic factors may contribute to implantation 

failure, resulting in recurrent pregnancy loss or infertility. Despite the continues advances in 

ICSI technique, the successful rate still relatively low and the implantation remain the rate-

limiting step for successful ICSI treatment. The major underlying reason for the implantation 

failure is usually attributed to embryo quality and/or uterine receptivity. Implantation failure is 

generally related to inadequate endometrial receptivity in two thirds of cases and abnormalities 

of the embryo in one third. Uterine abnormalities have been reported in 21 to 47% of patients 

undergoing in vitro fertilization (IVF) cycles (12-14). Although it is expensive, ICSI or In 

vitro fertilization (IVF) treatment is effective with successful outcome in about one third of 

patients and the main drawback of this line of treatment is the relatively low success rate due 

to implantation failure. It is well known that uterine factors can contribute for about 15% to 

20% of the infertility cases. These uterine abnormalities or pathology may have negative 

impact in the implantation rate and the chance of successful pregnancy. The prevalence of 

uterine pathology has been found to be up to 50% in asymptomatic women with implantation 

failure. This high incidence and prevalence of uterine abnormality is thought to be associated 

with poor endometrial receptivity and therefor necessitate evaluation of the uterine cavity. (15-

21). For a long time hysterosalpingography (HSG) has been regarded as the gold standard to 

evaluate both the uterine cavity and tubal patency. Although HSG is relatively easy to perform 

with low cost and can be done as outpatient procedure but recently several studies have shown 

unsatisfactory results of HSG in the detection of intrauterine abnormalities with variable 

sensitivity and specificity (21-25).  

Transvaginal sonography is known as the initial imaging study of choice to evaluate female 

infertility. Sonography is an accurate, non-invasive, and cost-effective imaging modality for 

examining the infertile women. However, it has been found that (20% - 40%) of small 
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intrauterine abnormalities can be missed by trans vaginal sonography. The diagnosis and 

treatment of such pathology before including the patient in any line of assisted reproductive 

techniques (IUI, IVF and or ICSI) has been widely advocated (26,27) 

Recently hysteroscopy is considered to be the gold standard for evaluation of the uterine 

cavity. However, there is large debate about its indication for infertile women with normal 

hysterosalpingography and or normal trans-vaginal ultrasonography. The World Health 

Organization (WHO) recommends hysterosalpingography (HSG) alone for evaluation of 

infertile female, based on its role in the diagnosis and confirmation of tubal patency or 

obstruction. Furthermore, WHO recommend hysteroscopy only when there is suspected 

uterine abnormalities, which were suggested by trans vaginal sonography or HSG or in cases 

of IVF failure. We believe that such recommendation cannot stand with commencing evidence 

of the low sensitivity and specificity of the TVS and HSG in the diagnosis of intra uterine 

abnormalities and the worldwide spread use of hysteroscopy as a diagnostic and therapeutic 

tool. This explains why many specialists use hysteroscopy as a first-line routine exam for 

infertility patients regardless of guidelines. In current fertility practice, the position of 

hysteroscopy is still under debate. although there are a collecting data from many randomized 

controlled studies which support hysteroscopic effectiveness in the diagnosis and treatment of 

intra uterine pathologies and abnormalities in addition to its tolerability by the patients, 

however, there is great debate around its effectiveness and indication in infertile women with 

normal initial investigation like normal hysterosalpingogram and or normal trans-vaginal ultra 

sound, as the role of hysteroscopy in improving fertility in such cases is still under debate and 

questionable. The Royal College of Obstetrics and Gynaecologists has categorized 

hysteroscopic treatment as a grade B recommendation in its evidence-based guidelines on 

fertility assessment and treatment and does not recommend hysteroscopy as an initial 

investigation unless clinically indicated, The European Society for Human Reproduction and 

Embryology ( ESHRE ) has adopted a similar viewpoint. The World Health Organization 

(WHO) also recommend hysteroscopy for infertile women only when other initial 

investigation like hysterosalpingography and or trans vaginal ultra sound suggest intrauterine 

abnormality or in cases of recurrent IVF failure (28-33)  

Besides allowing accurate visual assessment of the uterine cavity, hysteroscopy also provides 

an opportunity to treat any intrauterine pathology detected during the examination. The 
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2. PATIENTS and METHODS 

This was a prospective randomized controlled study which was conducted at Al-Najaf 

Fertility Center in Al-Sader Teaching Hospital and Department of obstetrics and 

gynecology at  Al-Zahra Teaching Hospital during the period 2018-2019. The study was 

approved by the local ethics Committee of KUFA University. Informed consent was 

obtained from all patients. Investigations have been approved and the trial has been 

authorized under the decision of Ethical Committee of Kufa University, Medical College, 

Research Institute. We informed all cases about the technique, therapeutic effect and 

potential risks of hysteroscopy and informed consent has been obtained. 

All patients who met the following criteria were included in the study: 

1. Women with either primary or secondary infertility aged 20–39 years. 

2. Normal baseline hormonal profile 

3. No detectable pelvic pathology on TVS done at 2nd day cycle 

4. Normal HSG done within the previous 6 months, including patent both fallopian tubes, 

normal uterine cavity, normal spill of dye on delayed film suggesting absent pelvic 

adhesions. 

5. women enrolled in this study should their male partners be normal or only have mild to 

moderate male factor infertlity as assessed by urologist. For each patient complete history 

taking and physical examination were done. For male partner, evaluation was also done and 

classified by urologist and cases of sever male factor infertlity has been excluded. 

development of smaller and narrower hysteroscopes has made the use of outpatient or office 

hysteroscopy available as a routine examination. Hysteroscopic evaluation of uterine cavity for 

women with infertility enables direct visualization of the cervical canal and the uterine cavity, 

it offers assistance for the interpretation of uncertain findings from other diagnostic methods, 

and it permits the treatment of most benign intrauterine pathologies. (34-42).  

The present study aimed to assess the importance of performing hysteroscopy prior to the first 

attempt of ICSI in patients with presumed normal uterine cavity as indicated by HSG and TVS 

and try to identify and 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 and compare it with control who undergo ICSI trial without hysteroscopy. 
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All patients had a transvaginal ultrasonography and only patients with normal transvaginal 

ultrasound have been included in this study while patients with abnormal findings even if it 

is only suspected by TVS have been excluded from the study. Hysteroscopy was performed 

under spinal 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, Germany). 

After vaginal disinfection and cervical dilatation, the hysteroscope was introduced into the 

external cervical os, and the scope was ascending gently through the cervical canal into the 

uterine cavity. Uterine cavity distention was achieved with normal saline installation. 

Patients in whom hysteroscopic evaluation revealed uterine abnormality or uterine lesion, 

appropriate surgical treatment was done at the same time. All patients were prospectively 

randomized and distributed into two main groups, group I, and group II. randomization of 

the patients was achieved by distributing the patients in every other group in an alternating 

way for each one. group I included patients without hysteroscopic evaluation and were 

subjected to ICSI without hysteroscopy whereas patients in group II underwent 

hysteroscopic evaluation and by hysteroscopy they were further subdivided into two groups 

; group II ( study group) which have normal hysteroscopic evaluation and they were 

subjected to ICSI after hysteroscopy and group IIf ( follow up group ) which have abnormal 

hysteroscopic evaluation and they were excluded from ICSI trial but not from study. 

Patients in follow up group (group IIf) has been followed up for at least 6 months after 

hysteroscopy 

Statistical analysis 

Data were analyzed using the statistical package for social sciences (SPSS) version 25 Data 

presented as frequencies (No.), percentage (%),  mean,  and standard deviation (SD) 

according to the type of variable. Appropriate statistical tests and procedures were applied 

accordingly at a two tailed level of significance (P. value) of 0.05.   

  

3. RESULTS 

A total of 32 cases who underwent hysteroscopy and 32 cases as control group were enrolled 

in this study. Demographic characteristics of both groups were almost matched and this 

matching reflected by  the  insignificant P. values across all comparisons regarding age, type 

of infertility, duration of infertility and body mass index (BMI), in all comparisons, P. value > 
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0.05, not significant (Tables 1). Regarding the comparison of hormonal levels between the 

study group and controls, no statistically significant differences had been found between both 

groups; the mean FSH level was 6.73 ± 2.28 in the study group and it was 

6.35 ± 2.47 in controls (P. value = 0.520). The mean AMH was 1.93 ± 0.49 and 2.11 ± 0.62 in 

the study group and controls, respectively, (P. value = 0.272), In the study group the mean 

AFC was 14.09 ± 5.57, mean E2 was 1771.16 ± 687.0 , the corresponding mean values of 

these two parameters in control group were 13.84 = 5.53 and 1885.66 ± 717.74, respectively, 

(in both comparison P. value > 0.05, not significant), (Table 2). 

The Comparison of Endometrial Thickness and Oocyte Pick up of the study group and 

controls revealed no statistically significant differences between both groups in these two 

parameters, (P>0.05), (Table 3). 

As it shown in (Table 4) , 15/32 (46.9%) of cases in the study groups had positive PT and the 

remaining 17 were negative while  among  controls 10/32 (31.3%) were positive and 22 were 

negative, which indicated higher positive PT rate among study group , (46.9%) compared to 

that of controls, (31.3%), however, on chi-squared test, the difference in the positive PT. 

frequencies did not reach the statistical significance (attributed to small sample size), but 

when Z test for two propotions used to compare the rates, the difference appeared to be 

statistically significant, (P. value = 0.017), (Figure 1) . 

Further analyses were performed to assess the possible inter-correlation between the positive 

PT rate and other characteristics and parameters of the cases in each of the study group and 

controls, results of Bivariate Spearman’s test for these correlations are shown in (Table 5) 

where none of the variables showed an effect of the positive PT rate neither in the study group 

nor the controls, in all correlations, P. value > 0.05. 
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Table 1. Baseline characteristics of the study group and controls 

Variable 

Study group  

(n = 32) 

Control  

(n = 32) 
P. 

value 

  No. % No. % 

Age (year) 

≤ 20 3 9.4 5 15.6 

0.558 21 - 30 18 56.3 14 43.8 

> 30 11 34.4 13 40.6 

Mean (SD) 27.8 (5.9) 28.2 (7.8) 0.439 

Type of infertility 
Primary 27 84.4 28 87.5 

0.719 
Secondary 5 15.6 4 12.5 

Duration of 

infertility (year) 

  

< 5 9 28.1 7 21.9 

0.401 

 5 - 6 5 15.6 6 18.8 

 7 - 8 9 28.1 7 21.9 

 9 - 10 6 18.8 8 25 

> 10 3 9.4 4 12.5 

Mean (SD) 6.8 (3.1) 7.1 (2.8) 0.688 

BMI  Mean (SD)kg/m²  24.9 (2.4) 24.5 (2.1) 0.569 

SD: Standard deviation 

 

 

 

 Table 2. Comparison of Hormonal levels of the studied groups 

Parameter 

Study group  

(n = 32) 

Control  

(n = 32) P. 

value 
Mean SD Mean SD 

FSH 6.73 2.28 6.35 2.47 0.52 

AMH 1.93 0.49 2.11 0.62 0.272 

AFC 14.09 5.57 13.84 5.53 0.858 

E2 1771.16 687 1885.66 717.74 0.517 
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Table 3. Comparison of Endometrial Thickness and Oocyte Pick up of the study 

group and controls 

 Parameter 

Study group  

(n = 32) 

Control  

(n = 32) 
P. 

value 
Mean SD Mean SD 

Endometrial Thickness (mm) 10.19 2.26 10.16 1.94 0.953 

Oocyte Pick up 9.72 5.49 8.94 5.33 0.158 

 

 

Table 4. Comparison Positive Pregnancy rates of the study group and controls 

 Pregnancy 
Study group  Control  

No. % No. % 

Positive 15 46.9 10 31.3 

Negative 17 53.1 22 68.8 

Total 32 100 32 100 

P. value = 0.200 not significant 

 

 
 

Figure 1. Bar-chart showing the positive PT rate of the study group and controls 
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Table 5. Results of bivariate correlation analysis between positive PT rate and 

other variables among the studied groups  

Variable 

Study group 

(n = 32) 

Controls  

(n = 32) 

R* P. value R P. value 

Age (year) 0.016 0.822 -0.004 0.984 

Duration -0.097 0.597 0.205 0.262 

BMI -0.114 0.533 -0.05 0.786 

FSH 0.142 0.442 -0.007 0.969 

AMH -0.198 0.278 -0.261 0.15 

AFC -0.246 0.175 -0.254 0.16 

E2 -0.014 0.94 -0.021 0.907 

Endometrial Thickness -0.043 0.816 0.15 0.414 

R: correlation coefficient 

 

 

4. DISCUSSION 

There is a large debate on the indication and use of diagnostic hysteroscopy in the 

evaluation and management of infertile women with normal imaging study by 

transvaginal ultrasonography and or hysterosalpingography. 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. Regarding the use of hysteroscopy prior to ICSI the current  

recommendation supports the use of hysteroscopy before initiating an IVF/ICSI cycle in 

patients with history of one or more previous unsuccessful IVF attempts, because it can 

increase the chance of pregnancy in the subsequent IVF treatment in such patients. 

However, the use of hysteroscopy in patients with infertlity before their first ICSI trial and 

its impact on the implantation rate and clinical pregnancy rate is still under controversy 

and our current study try to add more information and evidence for the already collecting 

data in this field. Our study reveals that three patients out 35 which have had normal 

transvaginal ultrasonography and hysterosalpingography have been found to have uterine 

abnormality during their initial hysteroscopy. The uterine abnormalities which were 

declared by initial diagnostic hysteroscopy including uterine polyps in two patients and 
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uterine septa in one, which have been corrected surgically by hysteroscopy at the same 

session. Although those three patients have been excluded from the study group i.e. don’t 

undergo ICSI trial but they don’t exclude from the study as they were followed up during 

the study for at least six months. Interestingly, spontaneous pregnancy has been reported 

and confirmed during follow up in two of them. Although these findings can be criticized 

by the small number of patients but obviously it supports the already existing data and 

studies which argue the sensitivity and specificity of both hysterosalpingography and trans 

vaginal ultrasonography in the detection of intra uterine abnormalities. Most of these 

studies shown that both HSG and trans vaginal ultrasonography associated with 

significant false negative results, and with variable sensitivity and specificity (21-27) 

According to these results encountered, our current study supports the use of hysteroscopy 

as part of evaluation of female infertlity even in the presence of normal 

hysterosalpingography and or normal trans vaginal ultrasonography especially for female 

patients with normal SFA of their male partners and when simple conventional treatment 

of infertlity has been failed. Regarding the pregnancy rate, the results presented in this 

study demonstrate a beneficial effect of pre ICSI hysteroscopy in ICSI outcome which has 

been found to be statistically significant in the clinical pregnancy rate between patients in 

control group, who did ICSI without hysteroscopy and the study group with pre ICSI 

hysteroscopy ( 31.3%) and (46.9%), P < 0.05 respectively.  

Similar results have been in encountered by Hossam Eldin Shawki et al who found a 

significant difference in the clinical pregnancy rates between patients in group I (ICSI 

without office hysteroscopy) and group II (ICSI with office hysteroscopy (29.5% and 

38.3%, P <0.05 respectively).(43) However, unlike our study, Shawki et al. study 

although it included a large number of cases as compared to our study but it included 

female patients with history of failed ICSI trials while our study including only patients 

during their first ICSI trials These results were comparable with many other similar 

studies (44-50).  

Hatirnaz et al study evaluated the importance of performing hysteroscopy prior to the first 

attempt of in vitro fertilization (IVF) or intracytoplasmic sperm injection (ICSI) by 

estimating the incidence and types of intrauterine pathologies and the success of IVF/ICSI 

cycle (51). During their study, Hatirnaz  et al reported 29.4% incidence of intrauterine 
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pathology in pre ICSI hysteroscopy with high pregnancy rate in the group of patients with 

abnormal hysteroscopic findings who undergo ICSI after hysteroscopic surgical correction 

than patient with normal hysteroscopy who undergo ICSI trial after normal diagnostic 

hysteroscopy.  

The positive impact of pre ICSI hysteroscopy on ICSI outcome as it was encountered 

during our study may be attributed to the reliable ability of hysteroscopy to detect and 

treat a significant number of cases with pre ICSI missed or undetectable intra uterine 

pathologies that might interfere with successful implantation as it has been shown in our 

study. By detecting and excluding such patients with underlying intrauterine pathologies 

and preventing them to procced with ICSI trial until surgical correction have been done 

will obviously increasing the pregnancy rate of first ICSI trial by excluding a significant 

number of cases with low predictable implantation rate. 

Furthermore, the statistical analysis of the results encountered in our study when it is 

correlated to other factors and patients' characteristics shows that this positive impact of 

pre ICSI hysteroscopy on successful implantation and pregnancy rate is independent of 

these factors which further support its true beneficial effect on the pregnancy rate. 

The fertility beneficial effect of pre ICSI hysteroscopy cannot be attributed only to its 

statistical effect by excluding patients with suspected low implantation rate who have 

obvious intrauterine pathology and might be related to other factors. It is well known that 

implantation rate can be affected by several technical factors during the process of embryo 

transfer procedure like the easy by which the procedure done, degree of cervical stenosis 

and if the embryo transfer procedure was associated with some bleeding or not. 

Obviously, all these technical factors become more favorable in patients with pre ICSI 

hysteroscopy as it was observed during this study and the impact of these factors should 

also be considered when explain these results. Hysteroscopy has been speculated to induce 

some degree of endometrial trauma and stimulate post-traumatic reaction that involve 

release of local growth factors and cytokines in addition to the effect of irrigation saline 

used during the procedure of hysteroscopy. All these factors have been hypothesized to 

induce immunological reaction which further enhancing the uterine receptivity and the 

likelihood of successful implantation by mechanism similar to well-documented increased 

chance of natural conception after hysterosalpingography (51-56,) 
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5. CONCLUSIONS 

Pre ICSI hysteroscopy enable detection and correction of some cases of missed or 

undetectable intrauterine pathologies even when it is unsuspected clinically in the presence 

of normal transvaginal ultrasonography and hysterosalpingography. Detection and treatment 

of such cases will have positive impact on their fertility potential and can avoid them 

additional costs of IVF cycles, where failures can occur due to these undetectable 

intrauterine pathologies or spontaneous pregnancy might be achieved after treatment. 

Furthermore, Pre ICSI diagnostic hysteroscopy could improve pregnancy outcome even in 

the presence of normal findings. Based on our conclusions, we recommend the utilization of 

hysteroscopy as integral part of evaluation of female patients presents with infertlity and 

demands for reviewing the guidelines for more extension in its indication and not to be 

limited for patients with history of failed ICSI or clinically suspected uterine pathology. 

Ethical Clearance: Ethical clearance and approval of the study are ascertained by the authors. All 

ethical issues and data collection were in accordance with the World Medical Association Declaration 

of Helsinki 2013 of ethical principles for medical research involving human subjects. Data and 

privacy of patients were kept confidentially. 

Conflict of interest: Authors declared none 

Funding: None, self-funded by the authors 

 

References 

1- Nyboe Andersen A, Carlsen E, Loft A. Trends in the use of intracytoplasmic sperm injection 

marked variability between countries. Hum Reprod Update 2008; 14:593–604. 

2- Ferraretti AP, Goossens V, Kupka M, et al. Assisted reproductive technology in Europe, 2009: 

Results generated from European registers by ESHRE. Hum Reprod. 2013; 28:2318–31. 

3- Babayev SN, Park CW, Bukulmez O. Intracytoplasmic sperm injection indications: how 

rigorous? Semin Reprod Med 2014; 32:283–290 

4- Harper J, Magli MC, Lundin K, Barratt CL, Brison D. When and how should new technology be 

introduced into the IVF laboratory? HumReprod 2012; 27:303–313. 

5- Sanchez-Calabuig MJ, Lopez-Cardona AP, Fernandez-Gonzalez R, Ramos-Ibeas P, Fonseca 

Balvis N, Laguna-Barraza R, Pericuesta E, Gutierrez-Adan A, Bermejo-Alvarez P. Potential 



Al-Nedawi et al.  JMSP , 2021 

 

355 
 

health risks associated to icsi: insights from animal models and strategies for a safe procedure. 

Front Public Health 2014; 2:241 

6- Chandra A, Martinez GM, Mosher WD, Abma JC, Jones J. Fertility, family planning, and 

reproductive health of US women: data from the 2002 national survey of family growth. Vital 

Health Stat 2005;23(25):1–160 [Sep]. 

7- Verhaak C, Smeenk J, Evers A, Kremer J, Kraaimaat F, Braat D: Women's emotional adjustment 

to IVF: a systematic review of 25 years of research. Human Reproductive Update. 2007; 13:27-

36. 

8- Urman B, Yakin K, Balaban B: Recurrent implantation failure in assisted reproduction: how to 

counsel and manage. A. General considerations and treatment options that may benefit the 

couple. Reproductive BioMedicine Online. 2005; 11:371-81. 

9- Devroey P, Fauser BC, Diedrich K. Evian Annual Reproduction (EVAR) Workshop Group 2008 

Approaches to improve the diagnosis and management of infertility. Hum Reprod Update 

2009;15(4):391–408. 

10- National Institute for Clinical Excellence Guidelines tools to optimize the IVF–ET procedure 

and its cost effectiveness. London: RCOG Press; 2004. 

11- Timeva T, Shterev A, Kyurkchirev S. Recurrent implantation failure: the role of the 

endometrium. J Reprod Infertil 2014;15:173-83 

  

12- Fatemi HM, Popovic-Todorovic B. Implantation in assisted reproduction: a look at endometrial 

receptivity. Reprod Biomed Online 2013;27:530-8. 

13- Moini A, Kiani K, Ghaffari F, Hosseini F. Hysteroscopic findings in patients with a history of 

two implantation failures following in vitro fertilization. Int J Fertil Steril 2012;6:27-30. 

14- Cenksoy P, Ficicioglu C, Yildirim G, Yesiladali M. Hysteroscopic findings in women with 

recurrent IVF failures and the effect of correction of hysteroscopic findings on subsequent 

pregnancy rates. Arch Gynecol Obstet 2013;287:357-60. 

15- Coughlan C, Ledger W, Wang Q, Liu F, Demirol A, Gurgan T, et al. 

Recurrent implantation failure: definition and management. Reprod Biomed Online 2014;28:14-38. 

16- Evans-Hoeker EA, Young SL. Endometrial receptivity and intrauterine adhesive disease. Semin 

Reprod Med 2014;32:392-401. 

17- Campo S, Campo V, Benagiano G. Adenomyosis and infertility. 

Reprod Biomed Online 2012;24:35-46. 

18- Crosignani PG, Rubin BL. Optimal use of infertility diagnostic tests and treatments: The 

ESHRE Capri Workshop Group. Hum Reprod 2000;15:723-32. 



Al-Nedawi et al.  JMSP , 2021 

 

356 
 

19- Vlachadis N, Vrachnis N, Economou E, Siristatidis C. Zooming in on the definition of 

“recurrent implantation failure”. Reprod Biomed Online 2014;29:144-5. 

20- Evans-Hoeker EA, Young SL. Endometrial receptivity and intrauterine adhesive disease. Semin 

Reprod Med 2014;32:392- 401. 

21- Prevedourakis C, Loutradis D, Kalianidis C, Markis N,Asavantinos Hysterosalpingography and 

hysteroscopy in female infertility. 

HumReprod 1994;9:2353–5. 

22- Golan A, Eilat E, Ron-El R. Hysteroscopy is superior to hysterosalpingography in infertility 

investigation. Acta Obstet Gynecol Scand 1996;75(7):654–6. 

23- Oliveira FG, Abdelmassih VG, Diamond MP, Dozortsev D, Nagy ZP, Abdelmassih R. Uterine 

cavity findings and hysteroscopic interventions in patients undergoing in vitro fertilization 

embryo transfer who repeatedly cannot conceive. Fertil Steril 2003;80(6):1371-5. 

24- Wang C W, Lee C L, Lai Y M, Tsai C C, Chang M Y, Soong Y K. Comparison of 

hysterosalpingography and hysteroscopy in female infertility. J Am Assoc Gynecol Laparosc. 

1996; 3 (4) 581-584 

 25- Cunha-Filho J SL, de Souza C AB, Salazar C C, Facin A C, 

Freitas F M, Passos E P. Accuracy of hysterosalpingography and hysteroscopy for diagnosis of 

intrauterine lesions in infertile patients in an assisted fertilization programme.Gynaecol Endosc. 

2001;10 45-48 

26- Alatas C, Aksoy E, Akarsu C. Evaluation of intrauterine abnormalities in infertile patients by 

sonohysterography. Hum Reprod 1997;12(3):487–90. 

27- Ayida G, Chamberlain P, Barlow D, Kennedy S. Uterine cavity assessment prior to in vitro 

fertilization: comparison of transvaginal scanning, saline contrast hysterosonography and 

hysteroscopy. Ultrasound Obstet Gynecol 1997;10(1):59–62. 

28- Royal College of Obstetricians and Gynaecologists Evidence-based Clinical Guidelines 

.Guideline: Fertility Assessment and Treatment for People with Fertility Problems, 2004. 

Available at: http://www.rcog.org.uk Accessed July 17, 2019 

29- Crosignani P G, Rubin B L. The ESHRE Capri Workshop Group . 

Optimal use of infertility diagnostic tests and treatments. Hum Reprod. 2000; 15 (3) 723-732 

30- Rowe PC, Hargreave T, Mellows H. WHO manual for the standardized investigation and 

diagnosis of the infertile couple. Cambridge, UK: The Press Syndicate of theUniversity of 

Cambridge; 1993. 

31- Féghali J, Bakar J, Mayenga J M et al. Systematic hysteroscopy prior to in vitro fertilization. 

[in French] Gynecol Obstet Fertil. 2003; 31 (2) 127-131 



Al-Nedawi et al.  JMSP , 2021 

 

357 
 

32- Valle R F. Hysteroscopy in the evaluation of female infertility. Am J Obstet Gynecol. 1980; 137 

(4) 425-431 

33- Kirsop R, Porter R, Torode H, Smith D, Saunders D. The role of hysteroscopy in patients having 

failed IVF/GIFT transfer cycles. Aust N Z J Obstet Gynaecol. 1991; 31 (3) 263-264 

34- Varasteh N N, Neuwirth R S, Levin B, Keltz M D. Pregnancy rates after hysteroscopic 

polypectomy and myomectomy in infertile women. Obstet Gynecol. 1999; 94 (2) 168-171 

35- Pundir J, El Toukhy T. Uterine cavity assessment prior to IVF. Womens Health (Lond) 

2010;6:841-7; quiz 847-8. 

36- Papathanasiou A, Bhattacharya S. Prognostic factors for IVF success: diagnostic testing and 

evidence-based interventions. Semin Reprod Med 2015;33:65-76. 

37- Bosteels J, Weyers S, Puttemans P, Panayotidis C, Van Herendael B, Gomel V, et al. The 

effectiveness of hysteroscopy in improving 

  

pregnancy rates in subfertile women without other gynecological symptoms: a systematic review. 

Hum Reprod Update 2010;16:1-11. 

38- Bettocchi S, Achilarre MT, Ceci O, Luigi S. Fertility enhancing hysteroscopic surgery. Semin 

Reprod Med 2011;29:75-82. 

39- Bosteels J, Kasius J, Weyers S, Broekmans FJ, Mol BW, D’Hooghe TM. Hysteroscopy for 

treating subfertility associated with suspected major uterine cavity abnormalities. Cochrane 

Database Syst Rev 2015;2:CD009461. 

40- Fatemi HM, Kasius JC, Timmermans A, van Disseldorp J, Fauser BC, Devroey P, et al. 

Prevalence of unsuspected uterine cavity abnormalities diagnosed by office hysteroscopy prior 

to in vitro fertilization. Hum Reprod 2010;25:1959-65. 

41- Yu HT, Wang CJ, Lee CL, Huang HY, Chen CK, Wang HS. The role of diagnostic hysteroscopy 

before the first in vitro fertilization/intracytoplasmic sperm injection cycle. Arch Gynecol Obstet 

2012;286:1323-8. 

42- Di Spiezio Sardo A, Di Carlo C, Minozzi S, Spinelli M, Pistotti V, Alviggi C, et al. Efficacy of 

hysteroscopy in improving reproductive outcomes of infertile couples: a systematic review and 

meta-analysis. Hum Reprod Update 2016;22:479-96. 

43- Shawki HE, Elmorsy M, Eissa MK. Routine office hysteroscopy prior to ICSI and its impact on 

assisted reproduction program outcome: a randomized controlled trial. Middle East Fertility 

Society Journal. 2012 Mar 1;17(1):14-21. 

44- Fatemi HM, Kasius JC, Timmermans A, Van Disseldorp J, Fauser BC, Devroey P, Broekmans 

FJ. Prevalence of unsuspected uterine cavity abnormalities diagnosed by office hysteroscopy 



Al-Nedawi et al.  JMSP , 2021 

 

358 
 

prior to in vitro fertilization. Human reproduction. 2010 Aug 1;25(8):1959-65. 

45- Gaviño-Gaviño F, Guzmán-González E, Reyes-Muñoz E, de Jesús Villalpando-Bravo J, 

Jáuregui-Meléndez RA. Impact of office hysteroscopy in patients with a history of two or more 

cycles of IVF-ET failed pre-ICSI in assisted reproduction center. Ginecologia y obstetricia de 

Mexico. 2010;78(01):9-14.  

46- Bozdag G, Aksan G, Esinler I, Yarali H. What is the role of office hysteroscopy in women with 

failed IVF cycles? Reprod Biomed Online 2008;17:410–5. 

47- Di Spiezio Sardo A, Di Carlo C, Minozzi S, Spinelli M, Pistotti V, Alviggi C, et al. Efficacy of 

hysteroscopy in improving reproductive outcomes of infertile couples: a systematic review and 

meta-analysis. Hum Reprod Update 2016;22:479-96. 

48- Fatemi HM, Kasius JC, Timmermans A, van Disseldorp J, Fauser BC, Devroey P, et al. 

Prevalence of unsuspected uterine cavity abnormalities diagnosed by office hysteroscopy prior 

to in vitro fertilization. Hum Reprod 2010;25:1959-65. 

49- Yu HT, Wang CJ, Lee CL, Huang HY, Chen CK, Wang HS. The role of diagnostic hysteroscopy 

before the first in vitro fertilization/intracytoplasmic sperm injection cycle. Arch Gynecol Obstet 

2012;286:1323-8. 

50- Di Spiezio Sardo A, Di Carlo C, Minozzi S, Spinelli M, Pistotti V, Alviggi C, et al. Efficacy of 

hysteroscopy in improving reproductive outcomes of infertile couples: a systematic review and 

meta-analysis. Hum Reprod Update 2016;22:479-96. 

51- Hatirnaz S, Pektas MK, Ozer A, Hatirnaz ES. Hysteroscopy before the first in vitro fertilization: 

a 7-year experience from a single center. The European Research Journal. 2016;2(3):182-7. 

52- Nastri CO, Ferriani RA, Raine-Fenning N, et al. Endometrial scratching performed in the non-

transfer cycle and outcome of assisted reproduction: a randomized controlled trial. Ultrasound 

Obstet Gynecol. 2013;42:375–82. 

53- Baum M, Yerushalmi GM, Maman E, et al. Does local injury to the endometrium before IVF 

cycle really affect treatment outcome? Results of a randomized placebo controlled trial. 

Gynecol Endocrinol. 

2012;28:933–6. 

54- Karimzadeh MA, Ayazi Rozbahani M, Tabibnejad N. Endometrial local injury improves the 

pregnancy rate among recurrent implantation failure patients undergoing in vitro 

fertilisation/intra cytoplasmic sperm injection: A randomized clinical trial. Aust New Zealand J 

Obstet Gynaecol. 2009;49:677–80. 

55- Yeung TWY, Chai J, Li RHW, et al. The effect of endometrial injury on ongoing pregnancy rate 

in unselected subfertile women undergoing in vitro fertilization: A randomized controlled trial. 



Al-Nedawi et al.  JMSP , 2021 

 

359 
 

Hum Reprod. 

2014;29:2474–81. 

56- Karimzade MA, Oskouian H, Ahmadi S, et al. Local injury to the endometrium on the day of 

oocyte retrieval has a negative impact on implantation in assisted reproductive cycles: A 

randomized controlled trial. Arch Gynecol Obstet. 2010;281:499–503. 

 

 


