
 

 

 

                                                                                                                                April 2023 · Volume 12 · Issue 4    Page 1071 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology 
Yaramareddy S et al. Int J Reprod Contracept Obstet Gynecol. 2023 Apr;12(4):1071-1077 
www.ijrcog.org pISSN 2320-1770 | eISSN 2320-1789 

Original Research Article 

A retrospective observational study on effect of sperm morphology on 

embryo development after intracytoplasmic sperm injection 

Swapna Yaramareddy1*, Lenin Babu Valluri1, Satheesh S. Gottipati2,  

Nom Kumar Naik Bhukya2, Siyonu Kumari Sardena2, Tulasi Ram Naik Menavath2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

The first human sperms were identified as animalcules, or 

"small animals," by Antonie Van Leeuwenhoek in 1677.1,2 

This was an incredible milestone in the history of science 

and medicine, as it provided a scientific explanation for 

how life is passed from one generation to another. By 

providing the female oocyte with the genetic material and 

proteins of the male partner during fertilisation, it performs 

a key purpose in sustaining life.2.3 The anatomy of the 

human sperm tail is intricate, and each of its constituent 

parts, including the axonemal and peri-axonemal 

structures, is important for sperm motility and male 

fertility. 

A connecting piece that attaches to the head, a mid-piece, 

a main piece, and an end piece make up each of the four 

elements of sperm.4,2 The head of the sperm contains DNA 

and other molecules that give instructions for the creation 

of new life. The optimum sperm morphology, according to 

the WHO, is as follows: Having an oval head and a clearly 
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ABSTRACT 

Background: The process of embryo development requires the contribution of both male and female gametes. 

However, abnormal sperm development can hinder the fertilization process, leading to infertility. To overcome these 

male fertility issues, intracytoplasmic sperm injection (ICSI) was developed. This technique has proven to be effective, 

resulting in about 80% of live births in ICSI cycles. 

Methods: It is a retrospective cohort study was conducted in department of reproductive medicine, Komali fertility 

centre a unit of Dr. Ramesh Cardiac and multispeciality hospital P Ltd, Guntur, Andhra Pradesh, India. The study was 

conducted during period of January 2022 to December 2022. Total 120 subjects were included based on our inclusion 

and exclusion criteria. 

Results: This study used the chi-square test and Pearson's correlation to evaluate the relationship between sperm 

morphology and various parameters, revealing that poor sperm morphology may contribute to low fertilization, 

cleavage, and pregnancy outcomes. Individuals with 3% sperm morphology exhibited higher mean fertility rates and 

lower negative pregnancy rates compared to those with 2% and 1% morphology, highlighting the importance of good 

sperm morphology for successful fertilization and pregnancy outcomes.  

Conclusions: In summary, the study highlights a strong correlation between sperm morphology, fertilization and 

cleavage rates, while a weak and no correlation was observed between sperm morphology and pregnancy outcome after 

ICSI. The findings suggest that an improvement in sperm morphology leads to increased fertilization and cleavage rates. 

 

Keywords: Sperm morphology, Cleavage rate, Fertility rate, Pregnancy outcome/ rate, Infertility, ICSI 
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marked acrosome area in the apical section (upper part). If 

vacuoles exist, they cannot cover more than 20% of the 

head's surface. The head and neck are joined at the head's 

axial section (opposite the acrosome region). The 

midpiece's length should be 1.5 times that of the head. The 

tail of the sperm cell should be 45-50 microns long and 

thinner than the body. The sperm cell should be between 

50 and 60 microns in length overall. Sperm that is aberrant 

or exceeds these limits is referred to as amorphous sperm. 

There are three different types of sperm morphological 

defects. They are depicted as follows: 

Table 1: Morphology of sperm classification (Table is adopted from WHO).5 

Location Normal (ideal/typical) appearance Abnormal 

Head 

The head should be smooth, regularly 

contoured and generally oval in shape. There 

should be a well-defined acrosomal region 

comprising 40–70% of the head area (96). 

The acrosomal region should contain no 

large vacuoles, and not more than two small 

vacuoles, which should not occupy more 

than one fifth of the sperm head. The post-

acrosomal region should not contain any 

vacuoles. 

Acrosome less than 40% or larger than 70% of a 

normal head area, or 

Length-to-width ratio less than 1.5 (round) or larger 

than 2 (elongated), or 

Shape: pyriform (pear shaped), amorphous, 

asymmetrical, or non-oval shape in the apical part, 

or 

Vacuoles constitute more than one fifth of the head 

area or located in the post-acrosomal area, or double 

heads, or any combinations 

Midpiece 

The midpiece should be slender, regular and 

about the same length as the sperm head. 

The major axis of the midpiece should be 

aligned with the major axis of the sperm 

head. 

Irregular shape, or thin or thick, or asymmetrical or 

angled insertion at head, or sharply bent, or any 

combinations 

Tail 

The principal piece should have a uniform 

calibre along its length, be thinner than the 

midpiece and be approximately 45 µm long 

(about 10 times the head length). It may be 

looped back on itself, provided there is no 

sharp angulation indicative of a broken 

flagellum. 

Sharply angulated bends, or smooth hairpin bends, 

or coiled, or short (broken), or irregular width, or 

multiple tails, or any combinations 

Cytoplasmic 

residue 

Cytoplasmic droplets (less than one third of 

a normal sperm head size) are normal. 

Residual cytoplasm is considered an anomaly only 

when it exceeds one third of normal sperm head size 

 

Figure 1:  Schematic representations of some atypical 

human spermatozoa (Image is adopted from WHO).5 

Advantages of ICSI over conventional in vitro 

fertilisation (IVF) 

Conventional in vitro fertilisation and intracytoplasmic 

sperm injection are two popular techniques to achieve 

fertilization.6 Conventional IVF involves standard 

fertilization, while intracytoplasmic sperm injection 

involves the injection of a single sperm into a mature 

oocyte in order to increase the chances of successful 

fertilisation.7–13 Conventional IVF has long been used to 

treat infertility. Conventional IVF was much less effective 

when the seminal properties of concentration, 

morphology, or motility were significantly below standard 

values.7,15-19 In the early 1990s, research began to explore 

new methods of assisted reproductive technology (ART) 

to improve the odds of conception, in such cases 

intracytoplasmic sperm injection is recommended for 

those who are suffering from male infertility. Some 

common male infertile problems are:  Anejaculation 

(inability to ejaculate). An obstruction in their male 

reproductive system. Sperm count is low. Poor sperm 

quality and retrograde ejaculation (In which the sperm 

flows backward into the bladder). 14 
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Figure 2: Classical ICSI and IVF-ICSI. 

Abnormal sperm morphology is referred to as 

teratozoospermia.  

The term "sperm morphology" describes the sperm's size 

and shape. Deviations from the normal size and shape of 

sperm are called teratozoospermia. A normal-looking 

sperm has an oval head with a dark-coloured nucleus 

(DNA) and one or two empty spaces (vacuoles). The head 

is connected to the tail in the central part of the body with 

the neck. Teratozoospermia is diagnosed when more than 

95% of the sperm in a man's semen sample have an 

abnormal morphology.20 When we come to the role of 

ICSI in teratozoospermia, it has a vital role in fertilization. 

ICSI is used in cases of severe teratozoospermia or when 

IUI or conventional IVF methods have failed. In ICSI, 

selected sperm are microinjected into the egg for 

fertilization, increasing the likelihood of fertilization. 

Cytoplasmic morphologically selected sperm injection 

(IMSI) is a type of ICSI that improves sperm selection as 

observed under a high-magnification light microscope. 20 

Teratozoospermia index 

This measurement is used to identify the number of defects 

present in each sperm cell. It is possible for a sperm to have 

an anomaly in just one part or in multiple areas. To 

calculate the teratozoospermia index (TZI), we use the 

following formula: TZI = (c + p + q) / x, where each 

variable means: 

c=head flaws, p=midpiece flaws, q=tail flaws, x denotes 

the total number of abnormal sperm. 

The TZI score should be interpreted as follows: TZI close 

to 1: One affected part, TZI close to 2: Two parts affected 

and TZI close to 3: Affected head, midpiece, and tail.21 

Sperm morphology can be analysed by staining techniques 

as per WHO guidelines. These staining techniques provide 

a quick and accurate way of identifying the percentage of 

normal sperm present in the sample. 

Aim 

Aim of the study was to assess the effect of sperm 

morphology on fertilization, embryonic development, and 

pregnancy outcome. 

METHODS 

Study design 

A non-invasive cohort retrospective observational study 

design was used. 

Study duration 

The duration of study is 3 months. 

Study department and site 

Department of reproductive medicine, Komali Fertility 

centre, a Unit of Dr. Ramesh cardiac and multispeciality 

hospital P Ltd, Guntur, Andhra Pradesh, India. 

Study population or sample size 

Sample size was 120. 

Study recruitment procedure 

Selection of patients based on inclusion and exclusion 

criteria. 

Inclusion criteria 

Inclusion criteria include male and female subjects 

between ages of 25 and 27 who are willing to give consent, 

have abnormal sperm morphology, and Subjects who have 

been married for more than a year but have not given birth. 

Exclusion criteria 

Exclusion criteria include subjects who are not willing to 

give their consent, psychiatric patients and unmarried 

subjects. 

Study procedure 

Data will be collected and followed up of individuals who 

have undergone semen morphology and ICSI in the past 

few months and are invited to participate and sign a 

consent if they are willing to hear an explanation of the 

project. Patients will be recruited based on inclusion and 

exclusion criteria for the study. The obtained results were 

categorised and tabulated. The tabulated data will be 

subjected to statistical analysis using SPSS software. The 

results so obtained will be discussed and documented for 

publication. 
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Statistical analysis 

Data storage and analysis were performed on a local 

computer network PC in the department of reproductive 

medicine at Komali Fertility Centre, Guntur, A.P., India, 

statistical analysis done by using the SPSS V26 2019 

statistical programme package. As usual, a significance 

level of alpha=0.05 was chosen. 

The patients were grouped according to sperm 

morphology as per WHO staining techniques. The groups 

were compared as follows: (i) Fertilization rate: one 

sample T test; (ii) Cleavage rate: one sample T test; (iii) 

Pregnancy outcome: percentage calculations. Chi-square 

test and Pearson's correlation was used to test the possible 

relationship between sperm morphology and fertilisation 

rate, pregnancy rate, and cleavage rate.22 The association 

between the parameters was interpreted by using Cramer’s 

V value.23 

RESULTS 

In order to improve reproductive outcomes, researchers 

have looked at the relationship between sperm shape, 

fertilisation rate, cleavage rate and possibility of 

pregnancy.  

This study establishes a connection between sperm morp

hology, fertilisation rate, cleavage rate and pregnancy 

outcomes. The mean fertilization rate is low in subjects 

with sperm morphology of 1% (69.81) when compared 

with subjects with sperm morphology of 2% (70.16). 

where the mean fertilization rate is high in subjects with 

sperm morphology of 3% (71.06), compared to sperm 

morphology of 2% (70.16). The results indicate that sperm 

morphology quality plays a significant role in influencing 

fertilisation rate, with higher mean fertilisation rates often 

corresponding to a higher percentage of normal sperm 

morphology (Table 2) (Figure 3). 

 

Figure 3: Sperm morphology vs fertilization rate. 

The mean cleavage rate was high in sperm morphology of 

3% (67.94) subjects when compared with 2% (60.87) and 

1% (54.38). The findings of this study indicate a 

substantial correlation between sperm morphology and 

fertility rate, which is reinforced by the finding that a 

higher proportion of normal sperm morphology correlated 

with a higher mean cleavage rate (Table 2) (Figure 4). 

 

Figure 4: Sperm morphology vs cleavage rate. 

Subjects with sperm morphology of 3% (71.42%) had the 

highest pregnancy-positive rates, compared to 2% 

(67.74%) and 1% (46.15%) respectively. Our results 

indicate that sperm morphology quality plays a significant 

role in influencing fertilisation rate and that a higher 

proportion of normal sperm morphology may be 

associated with higher rates of fertilisation and pregnancy-

positives(Table 2) (Figure 5). 

 

Figure 5: Sperm morphology vs pregnancy outcome. 
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The lowest percentage of the negative pregnancy rate was 

observed in subjects with sperm morphology of 3% 

(28.57%) when compared to 2 (32.25%) and 1 (53.84%). 

These findings suggest that successful fertilisation and 

pregnancy may be significantly influenced by the sperm's 

morphological quality (Table 2) (Figure 6). 

There is a high significance between sperm morphology 

and fertilization rate (p=0.004) as well as cleavage rate 

(p=0.000) The data suggests that couples with higher rates 

of normal sperm morphology have a higher rate of 

fertilization and positive pregnancies. but there was no 

significance between sperm morphology and pregnancy 

outcome (p=0.070). Considering the strong relationships 

between sperm morphology as well as the rates of 

fertilisation and cleavage, it seems that other parameters 

may have a greater impact on the success of the conception 

(Table 3). 

Table 2: Effect of morphology on fertilization, cleavage rate and pregnancy outcomes in ICSI patients. 

Sperm 

morphology (%) 

Mean fertilization rate  Mean cleavage rate  
Pregnancy outcome (%) 

Positive (%) 
Negative 

(%) 
Mean 

value 

Significance 

value 

Mean 

value 

Significance 

value   

1 69.81 0.002 54.38 0.001 46.15 53.84 

2 70.16 0.001 60.87 0.001 67.74 32.25 

3 71.06 0.001 67.94 0.002 71.42 28.57 

Table 3: Statistical analysis of the correlation between sperm morphology and fertilization rate, cleavage and 

pregnancy outcomes after ICSI. 

Groups 
Significance value  

(2 tailed) 
Summary Crammers V value 

Interpretation of 

association 

Fertilization rate* 0.004 hs 0.720 Strong relationship 

Cleavage rate** 0.000 hs 0.714 Strong relationship 

Pregnancy outcome* 0.070 ns 0.210 Moderate relationship 
*Chi-square Test; **Pearson’s Correlation; hs: highly significant; ns: not significant; s: significant. 

 

According to the Crammers V rule, there is a strong 

association between sperm morphology and fertilization 

rate (Crammers V=0.720) and cleavage rate (Crammers 

V=0.714), indicating that sperm morphology can indeed 

be used as a predictor of positive fertilization and cleavage. 

where a moderate association between sperm morphology 

and pregnancy outcome (Crammers V=0.210) was 

observed. However, the correlation between sperm 

morphology and pregnancy outcome is not as strong 

(Table 3). 

DISCUSSION 

Male infertility is primarily brought on by low sperm 

counts. The sperm's size and shape, however, might also 

be significant.24 Morphology can affect fertility because 

sperm need a particular shape to enter the outer layers of 

the egg. Abnormalities in the size and shape of sperm can 

interfere with this process and make it difficult for 

successful fertilization to take place. Therefore, it is 

important to take both sperm count and morphology into 

consideration when diagnosing male infertility.25 

Abnormal sperm morphology may also be caused by 

environmental factors, such as exposure to certain toxins, 

drug or alcohol use, or excessive stress. These 

environmental factors, if not addressed, can have a major 

impact on a man's fertility Moreover, because lifestyle 

factors such as poor diet, a lack of exercise, smoking, and 

obesity can also affect sperm morphology, it is important 

for men who are trying to conceive to maintain a healthy  

 

lifestyle and avoid environmental toxins that may hurt 

sperm morphology.26 These lifestyle changes may help to 

improve the quality of the sperm and potentially increase 

a man’s chances of conceiving a child. Additionally, 

several treatments can be used to improve sperm 

morphology. They include hormone therapy, nutritional 

supplements, and ART such as intrauterine insemination 

or in vitro fertilization.27 

ICSI is used in nearly half of all IVF procedures.28 ICSI, is 

a form of in-vitro fertilization that allows an infertility 

specialist to directly inject a single sperm into an egg. Only 

one sperm is required for ICSI, which is injected directly 

into the egg.29 The fertilized embryo is then transferred to 

the uterus. All of these treatments are designed to improve 

a man’s chances of conceiving a healthy baby.30 ICSI is an 

effective treatment for male infertility and should be 

considered as a viable option when dealing with cases of 

male factor infertility, especially if there are concerns 

about sperm morphology.31  

ICSI can help couples where the man's sperm either can't 

get to the egg at all or can reach the egg but not fertilise it 

for some reason. ICSI has helped many couples where the 

man's sperm has been unable to fertilise the egg by natural 

means.32 

ICSI is likely to be recommended in the following 

circumstances: If they have a very low sperm count, a high 

percentage of abnormally shaped or slow sperm, or no 
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sperm showing up in the fresh sample. Additionally, if the 

male partner has had a vasectomy or previous failed 

conventional IVF.33  

A retrospective observational study was carried out for 3 

months in the department of reproductive medicine. In our 

study, 120 members were followed up and are included in 

the study. Several studies have determined a substantial 

correlation between sperm morphology and fertility 

outcomes. The current study discovered that when sperm 

morphological percentages increased, so did fertilisation, 

cleavage rate, and pregnancy rate.  

A study published by Baker and colleagues also found a 

significantly reduced incidence of fertilisation and 

implantation with morphologically abnormal sperm. This 

confirms the findings of our study.34 Similarly, a study 

conducted by Watson and Collins also showed that higher 

sperm morphology percentages corresponded to increased 

fertilization, with morphologically normal sperm resulting 

in higher rates of fertilisation, cleavage, and live births.35 

These results indicate that sperm morphology is an 

important factor in successful fertilization. Taken together, 

these studies suggest that increased sperm morphology 

percentages are correlated with improved fertilisation 

rates, cleavage, and live births.  

Subjects in this study are divided into three groups based 

on sperm morphology. Subjects with lower sperm 

morphology had a lower fertilization and cleavage rate 

when compared to subjects with higher sperm 

morphology; however, the negative pregnancy outcome 

was higher in subjects with lower sperm morphology. This 

study reveals that low sperm morphology might be one of 

the reasons for low fertility, cleavage, and pregnancy 

outcomes. The implications of this study are clear. Sperm 

morphology is an important factor in successful 

fertilization and pregnancy. 

Limitations 

The route cause for abnormal sperm morphology like 

excess BMI, occupational hazards and sedentary lifestyle, 

history of alcohol and smoking, sperm DNA fragmentation 

index were not taken in to consideration. 

CONCLUSION 

In this study highlights a strong correlation between sperm 

morphology, fertilization, and cleavage rates, while a weak 

and no correlation between sperm morphology and 

pregnancy outcome following ICSI. Further investigation 

is warranted to determine the significance of the 

relationship between sperm morphology and pregnancy 

outcome after ICSI. Future research should focus on 

elucidating the potential correlation between these factors 

and how this correlation could be leveraged to enhance the 

likelihood of pregnancy. Such inquiry could prove 

invaluable for individuals struggling with infertility, 

providing them with enhanced insights into how sperm 

morphology can impact pregnancy outcomes following 

ICSI and paving the way for more effective treatments. 

ACKNOWLEDGEMENTSTS 

Author would like to thank all the staff of Komali fertility 

centre and subjects who participated and co-operated in 

this study. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Howards, Stuart S. Antoine van Leeuwenhoek and the 

Discovery of Sperm. Fertility and Sterility. 1997;67:16-

7. 

2. Kumar, Naina, and Amit Kant Singh. The Anatomy, 

Movement, and Functions of Human Sperm Tail: An 

Evolving Mystery. Biol Reprod. 2020;104(3):508-20. 

3. Suárez JP,  Du Plessis SS, Cardona Maya WD. 

Spermatozoa: A Historical Perspective. Int J Fertil Steril. 

2018;12(3):182-90.  

4. Lehti Mari S, Sironen A. Formation and Function of 

Sperm Tail Structures in Association with Sperm 

Motility Defects. Biol Reprod. 2017;97(4):522-36. 

5. Chung E, Arafa M, Boitrelle F, Kandil H, Henkel R, 

Saleh R et al. The New 6th Edition of the WHO 

Laboratory Manual for the Examination and Processing 

of Human Semen: Is It a Step toward Better Standard 

Operating Procedure? Asian J Androl. 2022;24(2):123. 

6. Rubino P, Viganò P, Luddi A, Piomboni P. The ICSI 

Procedure from Past to Future: A Systematic Review of 

the More Controversial Aspects. Human Reproduction 

Update. 2015;22(2). 

7. Devroey P. A Review of Ten Years’ Experience of ICSI. 

Human Reproduction Update. 2004;10(1):19-28. 

8. Palermo, G. Pregnancies after Intracytoplasmic Injection 

of Single Spermatozoon into an Oocyte. The Lancet. 

1992;340(8810):17-8. 

9. Griffiths TA, Murdoch AP, Herbert M. Embryonic 

Development in vitro Is Compromised by the ICSI 

Procedure. Human Reproduction. 2000;15(7):592-6.  

10. Van Landuyt L, De Vos A, 

Joris H, Verheyen G, Devroey P, Van Steirteghem A. 

Blastocyst Formation in in Vitro Fertilization versus 

Intracytoplasmic Sperm Injection Cycles: Influence of 

the Fertilization Procedure. Fertil Steril. 

2005;83(5):1397-403. 

11. Staessen C, Camus M, Clasen K. Conventional In-Vitro 

Fertilization versus Intracytoplasmic Sperm Injection in 

Sibling Oocytes from Couples with Tubal Infertility and 

Normozoospermic Semen. Human 

Reprod.1999;14(10):2474-9. 

12. Yu-Che O, Kuo-Chung L Fu-Jen H, Fu-Tsai K, Ting-

Hsun L, Shiuh YC. Comparison of in Vitro Fertilization 

versus Intracytoplasmic Sperm Injection in Extremely 

Low Oocyte Retrieval Cycles. Fertil Steril. 

2010;93(1):96-100. 

https://pubmed.ncbi.nlm.nih.gov/?term=Puerta%20Su%C3%A1rez%20J%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Chung%20E%5BAuthor%5D
javascript:;
https://www.sciencedirect.com/author/7401516507/fujen-huang


Yaramareddy S et al. Int J Reprod Contracept Obstet Gynecol. 2023 Apr;12(4):1071-1077 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                   Volume 12 · Issue 4    Page 1077 

13. Gozlan I, Dor A, Farber B, Meirow D, Feinstein S, 

Levron J. Comparing intracytoplasmic sperm injection 

and in vitro fertilization in patients with single oocyte 

retrieval. Fertil Steril. 2007;87:515-8. 

14. Cleveland Clinic. Intracytoplasmic Sperm Injection: 

Purpose, Procedure and Results. Available at: 

http://www.my.clevelandclinic.org/health/treatments/22

463intracytoplasmic-sperm-injection. Accessed on 10 

January, 2023. 

15. Bhattacharya S, Hamilton M, Shaaban M, Khalaf Y, 

Seddler M, Ghobara T et al. Conventional in-vitro 

fertilisation versus intracytoplasmic sperm injection for 

the treatment of non-male-factor infertility: a randomised 

controlled trial. Lancet. 2001;357:2075-9. 

16. Jiann-Loung H, Kok-Min S, Yu-Hung L, Bih-Chwen 

H, Lee-Wen H, Heng-Ju C et al. IVF versus ICSI in 

Sibling Oocytes from Patients with Polycystic Ovarian 

Syndrome: A Randomized Controlled Trial. Human 

Reproduct. 2005;20(5):1261-5. 

17. Oehninger S. Should ICSI Be the Treatment of Choice 

for All Cases of In-Vitro Conception? No, Not in Light 

of the Scientific Data. Human Reprod. 2002;17(9):2237-

42. 

18. Simon F, Irfan A, Franco L, Leonardo R, Judy 

T, Merwyn J et al. Should ICSI Be the Treatment of 

Choice for All Cases of In-Vitro Conception? Human 

Reproduct. 2000;15(16):1278-83. 

19. Ragaa TM, Ahmed MAS, Omnia K. Assisted 

Reproductive Technology in Egypt, 2003-2004: Results 

Generated from the Egyptian IVF Registry. Middle East 

Fertil Society J. 2011;16(1):1-6. 

20. Metromale Clinic and Fertility Center. 

Teratozoospermia-Abnormal Sperm Morphology. 

Available at: 

http://www.metromaleclinic.com/teratozoospermia/#:~:

text=Intracytoplasmic%20sperm%20injection%20%28I

CSI%29%20is%20used%20in%20severe. Accessed on 

9 February, 2023. 

21. InviTRA. What Is Teratozoospermia? Its Causes, 

Diagnosis and Treatment. Available at: 

http://www.invitra.com/en/teratospermia/#teratozoosper

mia-according-to-krugers-criteria. Accessed on 9 

February 2023. 

22. Shih JH, Michael PF. Pearson’s Chi-Square Test and 

Rank Correlation Inferences for Clustered Data. 

Biometr. 2017;73(3):822-34. 

23. Wikipedia Contributors. Cramér’s V. Wikipedia, 

Wikimedia Foundation. 2023. Available at: 

https://en.wikipedia.org/wiki/Cram%C3%A9r%27s_V#

:~:text=In%20statistics. Accessed on 11 February, 2023. 

24. Mayo Clinic. Abnormal Sperm Morphology? What It 

Could Mean for You. Available at: 

http://www.mayoclinic.org/diseases-conditions/male-

infertility/expert-answers/sperm-morphology/faq-

20057760. Accessed 11 February, 2023. 

25. How to Improve Sperm Morphology | Legacy. 

https://Www.givelegacy.com/.. Available at: 

http://www.givelegacy.com/resources/how-to-improve-

sperm-morphology/. Accessed 11 February, 2023. 

26. Velayudhan S, Kulkarni P. Healthy Lifestyle 

Modification -an Ayurvedic Outlook to Prevent Male 

Infertility. Int J Yoga Allied Sci. 2014;3(2):3. 

27. Bardaweel SK. Alternative and Antioxidant Therapies 

Used by a Sample of Infertile Males in Jordan: A Cross-

Sectional Survey. BMC Complementary Alternative 

Med. 2014;14(1). 

28. Nabar A. Intracytoplasmic Sperm Injection (ICSI). 

BabyCenter India. Available at: 

http://www.babycenter.in/a4097/intracytoplasmic-

sperm-injection-icsi. Accessed on 10 February, 2023. 

29. Fact Sheet from Reproductive Facts.org the Patient 

Education Website of the American Society for 

Reproductive Medicine. Available at: 

https://www.reproductivefacts.org/news-and-

publications/patient-fact-sheets-and-booklets. Accessed 

on 11 February, 2023. 

30. Plannedparenthood.org. Planned Parenthood. Available 

at: 

http://www.plannedparenthood.org/learn/pregnancy/fert

ility-treatments. Accessed on 11 February, 2023. 

31. Stephanie C, Peter NS, Zev R, Gianpiero DP. Revisiting 

Aneuploidy Profile of Surgically Retrieved Spermatozoa 

by Whole Exome Sequencing Molecular Karyotype. 

PLOS one. 2019;14(1). 

32. Kirkman-Brown J, Sue P, Yacoub K, Sheena L, Richard 

H. Sperm Selection for Assisted Reproduction by Prior 

Hyaluronan Binding: The HABSelect RCT. Efficacy 

Mechanism Evaluation. 2019;6(1):1-80. 

33. My Partner Had a Vasectomy. I Had My Tubes Tied. Can 

We Get Pregnant? Www.winfertility.com. | 

WINFertility. Available at: 

http://www.winfertility.com/blog/ivf-after-vasectomy-

tubal-ligation-reversal/. Accessed on 10 February, 2023. 

34. Hammadeh ME, Stieber M, Haidl G, Schmidt W. 

Association between sperm cell chromatin condensation, 

morphology based on strict criteria, and fertilization, 

cleavage and pregnancy rates in an IVF program. 

Andrologia. 1998;30(1):29-35. 

35. Luo Y, Shunhong W, Jingru Y, Hua Z, Yufang Z. 

Evaluation of Prognostic Factors for Clinical Pregnancy 

Rate Following Artificial Insemination by Husband in 

the Chinese Population. Frontiers Med. 2021;8. 

 

 

 

 

Cite this article as: Yaramareddy S, Valluri LB, 

Gottipati SS, Bhukya NKN, Sardena SK, Menavath 

TRN. A retrospective observational study on effect of 

sperm morphology on embryo development after 

intracytoplasmic sperm injection. Int J Reprod 

Contracept Obstet Gynecol 2023;12:1071-7. 

http://www.my.clevelandclinic.org/health/treatments/22463
http://www.my.clevelandclinic.org/health/treatments/22463
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
https://www.givelegacy.com/
http://www.winfertility.com/

