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Abstract: Recurrent implantation failure can be due to endometrial cavity abnormalities or abnormal endometrial 

thickness, hysteroscopy and hysterosonography can be used to evaluate the presence of endometrial polyps, submucous 

myomas, endometrial cavity adhesions and abnormal endometrial thickness. The current study aimed to evaluate the 

value of performing 3D hysterosonography prior to in vitro fertilization cycle as an alternative tool to hysteroscopy. 

Referred 250 patients suffered from recurrent implantation failure and all were examined with 3D transvaginal ultrasound 

followed by 3D hysterosonography at day 8-10 of non-stimulated cycle prior to in vitro fertilization cycle. 116 patients 

(43%) were detected with endometrial cavity abnormalities and abnormal endometrial thickness. All patients except 10 

patients, (8 patients with thin endometrium and 2 patients with large mixed mural-submucosal myomas) were subjected 

to hysteroscopy treatment and showed complete agreement between the findings of 3D hysterosonography and 

hysteroscopy. 3D hysterosonography is a valuable alternative tool to hysteroscopy in evaluating endometrial cavity 

abnormalities and abnormal endometrial thickness in patients suffered from recurrent implantation failure of in vitro 

fertilization cycles. 

Keywords: Three dimensional: Hysterosonography: Hysteroscopy: In vitro fertilization cycle, implantation failure 

 

INTRODUCTION: 

Intracytoplasmic sperm injection (ICSI) is an 

in vitro fertilization procedure in which a single Sperm 

is injected directly into an egg. The defective sperm 

function remains the most single important cause of 

human infertility [1]. Sometimes the sperm can't 

penetrate the outer layer of the egg, it may be thick or 

hard to penetrate or the sperm cannot swim. In these 

cases, a process called intra cytoplasmic Sperm 

injection (ICSI) can be done. 

 

Pregnancy rate following one cycle of ICSI 

can be as high as 60%. Although the success rate of 

ICSI is increasing over the last few years, however 

many couples are frustrated by ICSI failure. Successful 

embryo implantation is a process which requires both 

asynchronous development and interaction between 

hatched blastocyst and the endometrium. According to 

Coughlam et al.; The term "implantation failure" refers 

to different types of cases, those in whom there has 

never been evidence of implantation (no detectable 

HCG production) and those who have evidence of 

implantation (detectable HCG) but it didn't proceed 

beyond the formation of gestational sac seen by 

ultrasound[2].  

 

Etiology of implantation failure: 

1) Factors related to decreased endometrial receptivity 

 A: Uterine cavity abnormalities eg: septate, Sub septate 

uterus, arcuate uterus. 
B: Endometrial polyp and submucous myomas. 

C: Inadequate endometrial thickness and uterine 

adhesions. 

D: Modified expression of adhesion molecules 

E: Immunologic disorders and thrombophilia 

 

2) Factors related to a defective embryonic 

development 

A: Genetic abnormalities affecting partners, gametes, or 

embryos 

B: Hardening of zona pellucida 

 

3) Multifactorial e.g. Endometriosis, presence of 

hydrosalpinges [3].                                                   
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In our study we are concerned about 

investigations to assess the uterine cavity and the 

endometrial thickness. Hysterosalpingography (HSG), 

transvaginal ultrasonography, saline infusion 

sonography and hysteroscopy are the tools to assess the 

inner architecture of the uterus [4]. 

Hysterosalpingography is sensitive, but its specificity 

for detection of uterine abnormalities is low (23%) with 

a false positive rate of (44%) and false negative rate of 

(10%) [5]. Transvaginal sonography is more specific 

(96.3%) and sensitive (81.8%) than HSG with negative 

(97.6%) and positive (73.8%) predictive values for 

detection of intrauterine abnormalities [6,7]. 

Accordingly, saline infusion sonohysterography is an 

accurate and safe method of evaluation of the uterine 

cavity [8]. 

 

The aim of the work: 

 The study aimed to evaluate the role of 3D 

hysterosonography in evaluating patients with recurrent 

implantation failure prior to in vitro fertilization cycle  

 

METHODOLOGY: 

 Referred 250 female patients to the ultrasound 

clinic of IVF /ICSI center in Fayoum city – 

Egypt. 

 All were given a history of 2 consecutive 

cycles of IVF/ICSI with implantation failure 

after transfer of < 3 good quality embryos with 

subsequent pregnancy failure. 

 Pregnancy failure was considered if no 

detectable HCG production or no gestational 

sac with viable fetus was seen intra uterine 

after 35 days of the embryo transfer. 

 Biochemical pregnancy with no intrauterine 

sac at 35 days from embryo transfer was 

considered as transient elevation in pregnancy 

hormones. 

 Cases showed blighted ovum and ectopic 

pregnancy were excluded from the study. 

 Their age ranged from 25 To 35 years with the 

mean age was 28 years. 

 All were subjected to base line 3 D 

transvaginal ultrasound  exam at day 8-10 of 

non stimulated cycle using an endocavitary 

multifrequency volume probe, GE Logic 7 

ultrasound  machine (Milwaukee, WI, USA) .  

 All were examined by a single operator 

experienced in Gynecologic ultrasound. 

 The base line three dimensional (3D) 

transvaginal ultrasound was used to evaluate 

the total endometrial thickness, uterine 

anomalies , the presence of myomas as regard 

to its site ,number and sizes as regard to  the 

myomas mean diameter ,which was equal to  

the summit of the length , width and height in 

cm and divided by 3. 

 The myomas were classified into submucous, 

mural, sub serous, mixed mural-submucous 

and mixed mural-sub serous. 

 The adnexal regions were scanned for the 

presence of hydrosalpinx, ovarian cysts, 

polycystic ovaries and any solid adnexal 

masses. 

 3D hysterosonography was performed after the 

baseline 3D trnansvaginal ultrasound by 

introducing speculum into the vagina. 

 The cervix was cleaned, then a pediatric Foley 

catheter (No 5) was introduced into the lower 

uterine corpus and the balloon was inflated 

with 1-2 ml sterile saline. 

 After catheter fixation, a sterile saline was 

injected slowly until the uterine cavity became 

distended. 

 The 3D endocavitary volume probe was 

introduced into the vagina after removing the 

speculum. 

 3D ultrasound volume analysis to the 

endometrial cavity was performed with 

subsequent multiplanar image analysis and 

volume rendering. 

 Measurements were taken as required. 

 The data were analyzed. 

 Polyps appeared as echogenic structures with 

pedicles protruding into the uterine cavity, the 

polyps were evaluated as regard the mean 

diameter, the site within the endometrial 

cavity, and the number. 

 Submucous myomas appeared as well defined 

masses that project into or compressing the 

cavity from outside with no line of cleavage 

between the myoma and the endometrial 

surface and they were evaluated for the mean 

diameter, the number and the degree of 

encroachment on the uterine cavity. 

 Uterine adhesions were seen as echogenic 

band or bands of variable thickness seen 

traversing the inside of the uterine cavity and 

connected to the inner surface of the 

endometrium. As to our knowledge, no 

sonographic classification of the severity of 

adhesions was done, we purposed a 

classification close to that given by the 

hysteroscopy and hystero salpingraphy, and 

adhesions were classified by 

hysterosonography into mild, moderate and 

severe. Mild uterine adhesions were defined as 

fine septa occupying less than 1/3 of the 

cavity, moderate adhesions were fine septa 

occupying less than 2/3 of the cavity or few 

thick septa, severe adhesions were numerous 

fine septa or thick septa occupying most of the 

uterine cavity and may cause agglutinated 

walls. 
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RESULTS: 

 Among 250 female patients suffered from 

implantation failure on 2 consecutive cycles of 

IVF / ICSI and were subjected to 3D 

hysterosonography evaluation an day 8-10 of 

the non-stimulated cycle, uterine cavity 

abnormalities and abnormal endometrial 

thickness were detected in 116 patients with an 

estimated % 43 % of patients suffered from 

pregnancy failure( table 1). 

 All patients except 10 patients, (8 patients with 

thin endometrium and 2 patients with large 

mixed mural-submucosal myomas) were 

subjected to hysteroscopy treatment and 

showed complete agreement between the 

findings of 3D hysterosonography and 

hysteroscopy. 

 Normal endometrial cavity (Fig.1): should 

show no endocavitary masses or bands with no 

abnormal displacement from outside and 

regular smooth inner and outer surface.  

 -Endometrial polyps (fig.2a,b) :- 13 cases were 

detected with endometrial polyps , among 

them 5  cases with polyps  <  1.5 cm in mean 

diameter and 8 cases with polyps > 1.5 cm in 

mean diameter and according to the site of 

polyps , 5 cases showed polyps arising at the 

posterior endometrial surface , 4 cases with 

polyps  at uterotubal junction and 2 cases with 

polyps seen arising from the superior surface 

and 2 cases showed  polyps at the lateral 

endometrial surface . 

 Uterine myomas (Fig.3) :- 11 cases with 

uterine myomas casting distortion or bulging 

into the uterine cavity were observed , among 

them 6 submucous  myomas>2 cm,3 

submucous myomas >2cm  and 2 large 

myomas 5 cm , 4 cm in mean diameter of 

mixed mural- submucous type . 

 Uterine adhesions (Fig.4 a, b):- 6 cases 

detected with uterine adhesions, among them 3 

cases with mild adhesion, 2 cases with 

moderate adhesions, and a case with severe 

adhesions.  

 Thin endometrium: - 8 cases showed thin 

endometrium less than 7 mm in thickness at 

day 8-10 of cycle. 

 Abnormal endometrial pattern with 

thickness>7mm:-  5 cases showed an abnormal 

endometrial pattern with no triple line 

appearance   

 Uterine anomalies: - 7 cases were detected 

with partial uterine septum, in 5 patients the 

septum was thick with detected vascularity 

inside and in 2 patients the septum was short 

and thin. 

 

Table1: Number and % of cases detected with abnormalities in hysterosonography and their diagnosis. 

The Diagnosis 
 

% Number  

Polyps  

Myomas  
Thick endometrium  

Thin endometrium 

Uterine adhesions  

Sub septate uterus 
No detectable abnormality  

11.2 % 

9.4 % 

4.3 % 

7 %  
5.1 % 

6 % 
57 % 

13 
11 
5 

8 
6 
7 

66 

 100 % 116 

 

 
Fig.1: 3D hysteronography with volume rendering of normal endometrial cavity 
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Fig.2a: 2D and 3D ultrasound surface rendering of small endometrial polyp. 

 

 
Fig.2b: 3D ultrasound surface rendering of large endometrial polyp 

 

 
Fig.3: 3D ultrasound surface rendering of large submucosal myoma. 
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Fig.4a: 3D ultrasound surface rendering of mild endometrial cavity adhesions. 

 

 
Fig.4b: 3D ultrasound surface rendering of severe endometrial cavity adhesions 

 

DISCUSSION: 

43% of our patients suffered from implantation 

failure were due to endometrial cavity abnormalities 

and abnormal endometrial thickness, both hysteroscopy 

and hysterosonography were used in diagnosing 

endometrial cavity abnormalities [8] however 

hysterosonography was easily available, of little cost, 

less invasive and less painful than hysteroscopy 

however hysteroscopy offers the advantage of taking 

biopsy and performing management in an outpatient 

sitting [9]. 

 

Many studies had compared the accuracy of 

both techniques and were found to have similar 

accuracy [8-11], what was in agreement with the 

current study. Among 43 of cases suffered from 

implantation failure in our current study, 11.2% were 

diagnosed with endometrial polyps .polyps< 1.5m were 

found In 8 out of 13 cases and >1.5 cm were found in 5 

cases. Significant polyps are those larger than 1.5 cm in 

diameter, however smaller polyps had been linked up to 

implantation failure. Hysteroscopy polypectomy was 

found to increase the pregnancy rate and the living birth 

rate [12-14], however another study showed that small 
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polyps don't decrease the pregnancy rate but increase 

the miscarriage rate [15]. Polyps commonly observed at 

the posterior endometrial surface but polypectomy of 

those situated near the uterotubal junction (were 4 cases 

in our study) were found to increase the pregnancy rate, 

so not only the size of polyp important but also the 

location [16]. 

 

Polyps were associated with low levels of mid-

secretory IGFBP-1 and glycodelin  and both were  

increased after polypectomy .Which may explain why 

endometrial receptivity can be impaired in association 

with polyps [17]. 9.4 % of our patient  were detected 

with myomas among them 9 with submuscous myomas  

and 2 cases were presented with mixed mural 

submucous myomas> 4 cm, previous studies showed 

that submucous myomas  and any myoma distorting the 

endometrial cavity were associated with significantly 

decreased pregnancy rate and were linked up to 

implantation failure and hysteroscopic  removal  of 

submucous myoma had significantly improved the 

pregnancy rate and the pregnancy outcome [ 18-20], 

mural myoma especially if  > 4 cm  had negative impact 

on the IVF outcome [21-23], and large subserous 

myoma> 7 cm were linked up to implantation failure 

[23] . However, small mural myomas < 4cm which 

doesn't distort the uterine cavity needs no surgical 

removal [24].  

 

 5.1 % of our cases (6 cases) were detected with 

uterine adhesions, 3 cases with mild adhesions, 2 

cases with moderate adhesions and 1 case with 

severe adhesions. Adhesions may lead to 

implantation failure through endometrial damage 

subsequent of endometritis, extensive adhesions 

may lead to damage to the basal layer of 

endometrium [25]. 

 6 % of our cases suffered implantation failure were 

diagnosed with uterine septum. Previous studies 

showed that partial uterine septum may lead to 

implantation failure and its hysteroscopy resection 

may lead to improve the pregnancy rate and 

pregnancy outcome [2-5] .In our current study 2 

cases out of 7 cases with partial septum, the septum 

was thin and short. Transvaginal 

hysterosonography can be able to separate cases 

with a deep arcuate uterus from cases with small 

septum that recommend hysteroscopic resection. 

 

The abnormal Endometrium pattern was found 

in 4.3 % of our patients and previous study showed that 

abnormal endometrium pattern with no tipple line in the 

follicular phase was associated with low pregnancy rate 

and high miscarriage rate [26]. Thin endometrium was 

found in 7 % of our patients with implantation failure 

and measures to increase the endometrial thickness may 

improve the pregnancy rate in the absence of uterine 

adhesions .Increased endometrial receptivity through 

local endometrial injury was found to double the 

pregnancy rate in patients with recurrent implantation 

failure, and increase the live birth rate [27-28]. 

 

Authors Opinion based on the above 

mentioned referenced data and the results of the current 

study which needs to be expanded on large scale of 

patients:  Hysteroscopy when available is the preferred 

method for evaluating the endometrium cavity as it 

offers both complete diagnosis though imaging and 

taking biopsy and therapeutic capabilities in one sitting 

and the patient discomfort had been significantly 

reduced using the newly introduced hysteroscopy 

machines. however this well not alleviate the need for 

transvaginal ultrasound which offers evaluation of 

myometrium and the adnexal regions for the presence 

of any significant abnormalities. 

 

In cases suffered from implantation failure in 2 

consecutive cycles of IVF despite of the transfer of at 

least 3 good quality embryos with no maternal cause 

rather than uterine abnormalities .Endometrial polyps of 

any size should be removed if no other uterine 

abnormalities observed and if the mean diameter of 

polyp >1.5cm in the presence of other abnormality. Any 

myoma seen bulging or distorting the uterine cavity of 

whatever size. Mural myoma>4cm especially in young 

females and multiple variable sizes uterine myomata if 

they were the sole abnormality should be managed. 

Partial uterine septum whether thin or thick should 

undergo hysteroscopy resection. Thin endometrium < 

7mm should be treated with measures that increase the 

endometrial thickness (hormonal or stem cells). The 

abnormal endometrial pattern may lead to implantation 

failure and its exact etiology is not known and needs 

further studies to confirm its value and to evaluate its 

pathogenesis. Endometrial cavity adhesions whether 

mild, moderate or severe should be resected to clean the 

cavity, measures to prevent the recurrence of adhesions 

and to restore the endometrial thickness should be 

taken. 

 

CONCLUSION:  

3D hysteronography is a valuable alternative 

tool to hysteroscopy in evaluating endometrial cavity 

abnormalities and abnormal endometrial thickness in 

patients suffered from recurrent implantation failure of 

in vitro fertilization cycles. 
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