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Introduction
Infertility is one of the emerging medical problems. Parenthood is 

one of the most sought purpose of couples. However, many couples can’t 
attain spontaneous conception and may require medical intervention 
to manage their infertility.1 The infertility causes distress in women. 
The level of distress increases as the marriage duration, desiring time 
for a baby and the duration of infertility treatment increases.2 There 
are several treatment options to help infertile couples, such as medical 
treatment, surgical treatment, and assisted reproductive technology 
(ART). When medical and surgical treatments fail, ART facilitates 
and allows carrying out fertilization and growth of early embryos 
outside the body. For this reason, this treatment evades various 
disease conditions in females like disorders of ovaries or fallopian 
tubes and even in males’ problems of sperm that are not treatable by 
surgical or medical interventions. The selection of treatment relies on 
the aetiologies, effectiveness, price, and accessibility of choices and 
can be influenced by societal, traditional, and religious concerns.1,3

The endometrial polyp is an abnormal growth that contains glands, 
stroma and blood vessels outgrowing from the endometrium and 
occupies space small or large enough to fill the uterine cavity. The 
matrix of polyps consists of fibroblast-like fusiform cells and thick-
walled large blood vessels.4 Most often polyps are present in the 
fundus and in the cornual area. They range in size from approximately 
5 mm to as large as filling the whole uterine cavity. The endometrial 
polyps can be asymptomatic. They have been implicated in about 50% 
of cases of abnormal uterine bleeding and 35% of infertility5,6 and can 
reduce pregnancy rate, increase miscarriage rate, and interfere with 
sperm transport. Endometrial polyps have been found in about 25% 
of females with unexplained infertility.7 

A number of studies highlighted factors responsible for successful 
embryo implantation in IVF procedures.8,9 However, studies on effects 
of endometrial polyps on implantation especially in the Kingdom of 
Saudi Arabia (KSA) are still inadequate.10 Therefore, the aim of this 

study was to provide current knowledge and prevalence of endometrial 
polyps, their association with infertility, and their role in the efficiency 
of embryo implantation in IVF procedures. 

Materials and methods
The study was conducted in collaboration with a very busy IVF 

centre in Riyadh, Saudi Arabia. The case to control ratio was 5:1, 
i.e., one control for every 5 cases. Endometrial polyp diagnosis was 
carried out by endometrial biopsy and pelvic ultrasound examination. 
The ovarian stimulation, oocyte collection, oocyte fertilization and 
embryo culture were carried out using recommended protocol by the 
Thuriah Medical Centre, Riyadh.

For all the participants, IVF cycle data and pregnancy status were 
recorded. For biopsy, a small tissue specimen about 2 cm x 0.5 cm 
was taken, fixed in 10% neutral- buffered formalin, dehydrated by 
ascending grades of ethyl alcohol 10%, 20%, 50%, 95%, and 100%, 
cleared in xylene and embedded in soft paraffin.11 Each paraffin block 
was cut into 4 µm thick sections, mounted onto a slide and stained 
with Haematoxylin and Eosin stains (H&E).

The digital scan of each slide was viewed at 100x and analysed 
using Nikon AmScope software. The transvaginal ultrasound image 
was analysed using Sonoscope S60 software. For all participants 
blood samples were collected to measure E2 level in the serum by 
Abbott Architect. All data were entered in Excel sheet and descriptive 
data analysis was carried out for the 50 study patients. The pregnancy 
rates were recorded for the study and control groups. The research 
protocol was approved by Thuriah Medical Centre’s Institutional 
Review Board. An informed written consent was obtained from each 
study participant.

Results
Haematoxylin and Eosin-stained section of endometrial tissue 

is shown in Figure 1A and 1B. The normal blood vessel wall with 
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Abstract

Embryo implantation requires healthy uterine endometrium for natural or assisted 
reproductive technology conception. However, in presence of any endometrial anatomical 
abnormality or disease, implantation is affected. Uterine or endometrial polyps are 
over growths of endometrial cells that extend into the uterine cavity. They are usually 
noncancerous. There can be one or many polyps. They range in size from a few millimeters 
to several centimeters or larger. They may cause vaginal bleeding in between periods, heavy 
periods, frequent or unpredictable periods and infertility. The objective of this study was 
to find out effects of endometrial polyps on embryo implantation in assisted reproductive 
technology cycles of Saudi women being treated at an infertility clinic. This was a case-
control study. The participants were in ratio of 5:1 i.e., for every 5 patients there was one 
control. The polyp diagnosis was carried out with ultrasound and endometrial biopsy. We 
observed high incidence of implantation failure in patients with uterine polyps as compared 
to that in the control patients. The results of this study indicated that the presence of 
endometrial polyps is a risk factor for infertility and failure of conception after in vitro 
fertilization.
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normal distribution is reflected by “a” and normal size of endometrial 
gland lined with columnar cells with uniform direction is indicated 
by “b”. The endometrium from patients having polyps is shown in 
Figure 2C and 2D. 

Figure 1A and 1B Haematoxylin and Eosin-stained sections of normal 
endometrium: normal endometrium glands are indicated by “a” and blood 
vessel is indicated by “b”.

Figure 2C and 2D Haematoxylin and Eosin-stained section of abnormal 
endometrial tissues from patients with endometrial polyps; (a) Dilated glands 
in different directions and (b) Thick walls of blood vessels.

The endometrial glands (a) are dilated in different directions and 
the walls of blood vessels are thickened.

When comparing the E2 levels between patients without and 
with endometrial polyps, it was found that majority (70%, n=35) of 
patients with endometrial polyps had high E2 levels, 20% (n=10) had 
normal E2 levels, and 10% (n=5) had low E2 levels. The majority of 
patients without endometrial polyp showed normal E2 levels in most 
cases (Figure 3). 

Figure 3 Comparison of E2 levels between without polyp and with polyp 
groups. Without polyp group is indicated by blue colour and with polyps group 
is shown in red colour.

Regarding the pregnancy rates in patients without and with 
endometrial polyps, it was found that 84% (n=42) of the patients with 
endometrial polyps had negative pregnancy test, while 70% (n=7) of 
the patients without endometrial polyp had positive pregnancy test 
(Figure 4).

Figure 4 Pregnancy rates comparison between patients without and with 
endometrial polyps. The group without endometrial polyps is shown in blue 
colour and the group with polyps is shown in red colour.

Discussion
The results of this study indicate that the presence of endometrial 

polyps increases chances of failure in assisted reproductive 
technology cycles. Previously published studies indicated that 
the level of failure depends on size of the polyp12 however, in the 
present study, no size measurement was made, the diagnosis of the 
endometrial polyp was taken as a whole. A study [7} reported that the 
presence of endometrial polyps decreases the uterine receptivity thus 
resulting in lower implantation. These authors suggested to perform 
a detailed evaluation of the uterine cavity and if any endometrial 
polyp is identified, polypectomy should be performed before 
initiating infertility treatment to improve fertility. Another report 
recommended to adopt a policy of egg retrieval, cryopreserving the 
embryos, performing polypectomy and transfer the embryos in the 
future reproductive cycle to increase the “take-home baby” rate.13 
Although endometrial polypectomy is recommended in infertility 
patients, however, more studies are needed to verify that endometrial 
polypectomy itself will increase the pregnancy rate as small size 
polyps regress spontaneously.14,15 The endometrial polyp formation 
could be due to the localised chronic inflammation. The inflammation 
results in the formation of new blood vessels and growth of tissue. 
Cyclooxygenase-2 (COX-2), a key enzyme involved in the production 
of prostaglandin in mast cells, was significantly higher in patients 
with polyps as compared with those with normal endometrium.5 The 
mast cells initiate and control inflammation through their secretion 
of cytokines and growth factors. The localized chronic inflammation 
results in reduced implantation and pregnancy rate.

Another factor that may affect the pregnancy is the high oestrogen 
level in patients during the assisted reproductive technology cycle. 
Estradiol at physiological level is required to prime the endometrium 
for further endometrial growth by progesterone to prepare a suitable 
environment for embryo implantation. Higher than physiological 
levels of E2 are not suitable for embryo implantation and may cause 
excessive stimulation of endometrial glands resulting in the formation 
of uterine polyps. The polyps are oestrogen-dependent structures15 and 
their pathogenesis is related to the high level of estrogen in the body. 
The progesterone can slow down recurrence of endometrial polyps. 
However, long-term systemic use of hormone drugs has side effects 
and inconvenience, and many patients lack compliance. Therefore, it 
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is necessary to develop some new drugs or ways that can reduce the 
recurrence of endometrial polyps, increase implantation, and improve 
the quality of life of patients. The present treatment options for 
endometrial polyps are observation and waiting, progesterone drug 
therapy; and surgery.4 

Implications for practice

The endometrial polyps reduce implantation rate, increase 
miscarriage, and interfere with sperm transport. The level of failure 
depends on size of the polyp. A detailed evaluation of the uterine 
cavity is required and if any endometrial polyp is present, polypectomy 
should be performed before initiating infertility treatment. The 
endometrial polyps are estrogen dependent. 

Conclusion
The results of this study indicate that infertility patients having 

endometrial polyps had much higher levels of E2 in blood resulting 
in lower pregnancy rate after assisted reproductive cycle. The patient 
number in this study was small, therefore, larger studies are needed 
to find out relationship between high E2, endometrial polyps and the 
implantation failure.

Acknowledgments
We acknowledge support from Thuriah Medical Center and its 

Embryology staff for providing us opportunity to conduct this study.

Submission declaration

The work described has not been published previously. It is not 
under consideration for publication elsewhere. Its publication is 
approved by all authors and tacitly or explicitly by the responsible 
authorities where the work was carried out, and that, if accepted, it 
will not be published elsewhere including electronically in the same 
form, in English or in any other language, without the written consent 
of the copyright-holder.

Data declaration

The research data contains patient specific information and is 
confidential. 

Funding 
This research did not receive any specific grant from funding 

agencies in the public, commercial, or not-for-profit sectors.

Conflicts of interest 
All authors declare any financial interest with respect to this 

manuscript.

References
1. Benner M, Ferwerda G, Joosten I, et al. How uterine microbiota might be 

responsible for a receptive, fertile endometrium. Hum Reprod Update. 
2018;24(4):393–415.

2. Boivin J, Bunting L, Collins JA, et al. International estimates of 
infertility prevalence and treatment–seeking: potential need and demand 
for infertility medical care. Human Reprod. 2007;22(6):1506–1512.

3. Hewitson TD, Darby IA. Histology protocols. New York, USA: Humana 
Press; 2010. 229 p.

4. Indraccolo U, Di Iorio R, Matteo M, et al. The pathogenesis of 
endometrial polyps: a systematic semi–quantitative review. Eur J 
Gynaecol Oncol. 2013;34(1):5–22.

5. Jee BC, Jeong HG. Management of endometrial polyps in infertile 
women: A mini–review. Clin Exp Reprod Med. 2021;48(3):198. 

6. Kamel RM. Assisted reproductive technology after the birth of Louise 
Brown. J Reprod Infertil. 2013;14(3):96. 

7. Lass A, Williams G, Abusheikha N, et al. The effect of endometrial 
polyps on outcomes of in vitro fertilization (IVF) cycles. J Assist Reprod 
Genet. 1999;16(8):410–415.

8. Lin S, Xie X, Guo Y, et al. Clinical characteristics and pregnancy 
outcomes of infertile patients with endometriosis and endometrial 
polyps: A retrospective cohort study. Taiwan J Obstet Gynecol, 
2020;59(6):916–921. 

9. Messawa MF, Omar SY, Babagi RA. Endometriosis in Saudi Arabia; 
prevalence, presentation, complications, and management: simple 
systematic review. International Journal of Pharmaceutical and 
Phytopharmacological Research. 2020;10(5):36–42.

10. Nijkang NP, Anderson L, Markham R, et al. Endometrial 
polyps: Pathogenesis, sequelae and treatment. SAGE Open Med. 
2019;7:2050312119848247.

11. Rackow BW, Jorgensen E, Taylor HS. Endometrial polyps affect uterine 
receptivity. Fertil Steril. 2011;95(8):2690–2692. 

12. Sfakianoudis K, Simopoulou M, Nitsos N, et al. Successful implantation 
and live birth following autologous platelet–rich plasma treatment for a 
patient with recurrent implantation failure and chronic endometritis. In 
Vivo. 2019;33(2):515–521. 

13. Shen Y, Feng W, Yang J, et al. Effect of hysteroscopic polypectomy 
combined with mirena placement on postoperative adverse reactions and 
recurrence rate of endometrial polyps: based on a large–sample, single–
center, retrospective cohort study. BioMed Research International. 2022.

14. Stamatellos I, Apostolides A, Stamatopoulos P, et al. Pregnancy rates 
after hysteroscopic polypectomy depending on the size or number of the 
polyps. Archives of Gynecology and Obstetrics. 2008;277(5):395–399.

15. Yilmaz T, Yazici S, Benli T. Factors associated with infertility distress 
of infertile women: a cross–sectional study. Journal of Psychosomatic 
Obstetrics & Gynecology. 2020;41(4):275–281.

https://doi.org/10.15406/ogij.2023.14.00696
https://pubmed.ncbi.nlm.nih.gov/29668899/
https://pubmed.ncbi.nlm.nih.gov/29668899/
https://pubmed.ncbi.nlm.nih.gov/29668899/
https://academic.oup.com/humrep/article/22/6/1506/609340
https://academic.oup.com/humrep/article/22/6/1506/609340
https://academic.oup.com/humrep/article/22/6/1506/609340
https://www.scielo.br/j/bjps/a/bHnd6zdVmfJJvrGdRVpCVtd/?format=pdf&lang=en
https://www.scielo.br/j/bjps/a/bHnd6zdVmfJJvrGdRVpCVtd/?format=pdf&lang=en
https://pubmed.ncbi.nlm.nih.gov/23589993/
https://pubmed.ncbi.nlm.nih.gov/23589993/
https://pubmed.ncbi.nlm.nih.gov/23589993/
https://pubmed.ncbi.nlm.nih.gov/34352167/
https://pubmed.ncbi.nlm.nih.gov/34352167/
https://pubmed.ncbi.nlm.nih.gov/24163793/
https://pubmed.ncbi.nlm.nih.gov/24163793/
https://pubmed.ncbi.nlm.nih.gov/10478319/
https://pubmed.ncbi.nlm.nih.gov/10478319/
https://pubmed.ncbi.nlm.nih.gov/10478319/
https://pubmed.ncbi.nlm.nih.gov/33218412/
https://pubmed.ncbi.nlm.nih.gov/33218412/
https://pubmed.ncbi.nlm.nih.gov/33218412/
https://pubmed.ncbi.nlm.nih.gov/33218412/
https://eijppr.com/storage/models/article/c8PhNggk8dmfhMTaRh6CMmRIoJwol37091MkYZZm62m0ZbU0ZTKtGybYlraS/endometriosis-in-saudi-arabia-prevalence-presentation-complications-and-updated-management-simple-.pdf
https://eijppr.com/storage/models/article/c8PhNggk8dmfhMTaRh6CMmRIoJwol37091MkYZZm62m0ZbU0ZTKtGybYlraS/endometriosis-in-saudi-arabia-prevalence-presentation-complications-and-updated-management-simple-.pdf
https://eijppr.com/storage/models/article/c8PhNggk8dmfhMTaRh6CMmRIoJwol37091MkYZZm62m0ZbU0ZTKtGybYlraS/endometriosis-in-saudi-arabia-prevalence-presentation-complications-and-updated-management-simple-.pdf
https://eijppr.com/storage/models/article/c8PhNggk8dmfhMTaRh6CMmRIoJwol37091MkYZZm62m0ZbU0ZTKtGybYlraS/endometriosis-in-saudi-arabia-prevalence-presentation-complications-and-updated-management-simple-.pdf
file:///C:/1.Dp/DurgaPrasad/dp_2023/4.April/11-04-2023/OGIJ-14-00696/OGIJ-23-RA-998_W/1.%09Nijkang%20NP,%20Anderson%20L,%20Markham%20R,%20et%20al.%20Endometrial%20polyps:%20Pathogenesis,%20sequelae%20and%20treatment.%20SAGE%20Open%20Med.%20%202019;7:2050312119848247.
file:///C:/1.Dp/DurgaPrasad/dp_2023/4.April/11-04-2023/OGIJ-14-00696/OGIJ-23-RA-998_W/1.%09Nijkang%20NP,%20Anderson%20L,%20Markham%20R,%20et%20al.%20Endometrial%20polyps:%20Pathogenesis,%20sequelae%20and%20treatment.%20SAGE%20Open%20Med.%20%202019;7:2050312119848247.
file:///C:/1.Dp/DurgaPrasad/dp_2023/4.April/11-04-2023/OGIJ-14-00696/OGIJ-23-RA-998_W/1.%09Nijkang%20NP,%20Anderson%20L,%20Markham%20R,%20et%20al.%20Endometrial%20polyps:%20Pathogenesis,%20sequelae%20and%20treatment.%20SAGE%20Open%20Med.%20%202019;7:2050312119848247.
https://pubmed.ncbi.nlm.nih.gov/21269620/
https://pubmed.ncbi.nlm.nih.gov/21269620/
https://pubmed.ncbi.nlm.nih.gov/30804135/
https://pubmed.ncbi.nlm.nih.gov/30804135/
https://pubmed.ncbi.nlm.nih.gov/30804135/
https://pubmed.ncbi.nlm.nih.gov/30804135/
https://pubmed.ncbi.nlm.nih.gov/35528176/
https://pubmed.ncbi.nlm.nih.gov/35528176/
https://pubmed.ncbi.nlm.nih.gov/35528176/
https://pubmed.ncbi.nlm.nih.gov/35528176/
https://pubmed.ncbi.nlm.nih.gov/17851673/
https://pubmed.ncbi.nlm.nih.gov/17851673/
https://pubmed.ncbi.nlm.nih.gov/17851673/
https://pubmed.ncbi.nlm.nih.gov/31902289/
https://pubmed.ncbi.nlm.nih.gov/31902289/
https://pubmed.ncbi.nlm.nih.gov/31902289/

	Title
	Abstract
	Keywords
	Introduction
	Materials and methods 
	Results
	Discussion
	Implications for practice 

	Conclusion
	Acknowledgments
	Submission declaration 
	Data declaration 

	Funding
	Conflicts of interest  
	References
	Figure 1A and 1B
	Figure 2C and 2D
	Figure 3
	Figure 4

