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ABSTRACT 

Although ICSI may not provide a significant advantage over in 

vitro fertilization (IVF) in cases of non-male factor infertility, it is 

recommended to for search another method to increase the baby take-

home rate in Assisted Technology. To assess the efficacy of two ready-

to-use systems: intracytoplasmic sperm injection (ICSI) and 

Physiological intracytoplasmic sperm injection (PICSI) in a randomized 

manner on embryo development and blastocyst formation. This study 

was designed as a prospective, randomized trial. Couples receiving an 

ICSI or PICSI treatments with fresh embryo transfer were enrolled in 

this parallel two-groups, randomized trial. The study included 100 

infertile women. Their age was between 25 to 39 years. Freshly 

ejaculated sperms for the treatment after at least 3 days of sexual 

abstinence. Couples were randomly randomized (1:1) to receive either 

PICSI or a standard ICSI procedure. PICSI and ICSI showed no 

statistically significant difference as regards fertilization rate, 

implantation rate and embryo transfer rate but showed statistically 

significant in blastocyst formation, clinical pregnancy and pregnancy 

continuation.  

Conclusively, according to these findings, the PICSI technique 

had a higher chance of achieving pregnancy than the ICSI technique. 

As a result, the approach is preferable to be used in laboratory routine 

work than ICSI to avoid the selection of immature sperm, which leads to 

increased clinical pregnancy in male factor infertility, especially with 

DNA fragmentation. To back up this claim, prospective and randomized 

trials should be used. 
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INTRODUCTION  
Various techniques and procedures have swiftly arisen in the field of 

assisted reproduction during the last three decades, yet the success rate did not 

increase as expected and remains consistent (Worrilow et al., 2006). The 

traditional criteria of spermatozoa, such as concentration, motility, and 

morphology, are generally used to choose the best spermatozoa with high 

quality and low damage during Assisted Reproductive Technology (ART). 

Because they do not demonstrate decreased DNA and oxidative damage in 

cells, these metrics are not absolute markers (Celik-Ozenci et al., 2004). Also, 

Male infertility is commonly due to deficiencies in the semen, characterized 

by decreased spermatogenesis, sperm DNA damage, loss of sperm motility 

and abnormal sperm morphology (Yovich & Stanger., 1984 and Palermo    

et al.,1992). 
ICSI is a well-established laboratory technique used worldwide to treat 

infertility. ICSI was originally introduced to overcome the most severe forms 

of male factor infertility. Since its advent, the use of this method of 

fertilization has increased steadily, even though the proportion of infertile 

couples diagnosed with male factor infertility has remained stable(Jain & 

Gupta., 2007).   

There is an increasing understanding of the risks of slowing sperm 

mobility with polyvinylpyrrolidone (PVP), a treatment often employed before 

ICSI (Balaban et al., 2003 and Boulet et al., 2015). In today's IVF lab, 

finding the perfect spermatozoa for ICSI is an exciting challenge. When there 

are a limited number of oocytes available for injection, effective sperm 

selection becomes crucial (Parmegiani et al., 2010). In addition to, the 

success of intracytoplasmic sperm injection is jeopardized when spermatozoa 

are injected with DNA fragmentation (DF) and oxidative damage (ICSI) (Zini 

et al., 2008). 
Advanced sperm selection procedures are becoming more popular in 

ART, especially in ICSI cycles. Advanced sperm selection approaches are 

presented to increase the likelihood of selecting structurally intact and mature 

sperm with high DNA integrity for fertilization. Surface charge, sperm 

apoptosis, sperm birefringence, ability to bind to hyaluronic acid, and sperm 

morphology under ultra-high magnification are among the strategies used. The 

goal of these strategies is to improve ART outcomes (Lepine et al., 2019). 

One of the indications of sperm maturation is the creation of HA binding sites 

in sperm cell membranes (Huszar et al., 1997). The HA-binding approach 

reduces the probability of chromosomal aneuploidy and DNA fragmentation 

in spermatozoa (Parmegiani  et al., 2012). 
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Hyaluronic acid (HA) and its binding proteins have also been employed 

in research to assess hyaluronan localization in the placenta in pre-eclampsia 

(Matejevic et al., 2001). This strategy is based on research that shows mature 

and structurally sounds sperm bind to hyaluronic acid, which is plentiful in the 

cumulus oophorus' extracellular matrix, and hence have a higher fertilization 

potential (Novoselsky et al., 2021). In contrast to immature spermatozoa, 

mature hyaluronan-bound spermatozoa have a reduced number of apoptotic 

markers such as caspase-3 (Cayli et al., 2004), decreased DNA fragmentation 

(DF) (Yagci et al., 2010), proper expression of heat shock protein A2 

(HspA2) (Huszar et al., 2007), and a lower frequency of chromosomal 

aneuploidies (Aitken et al., 1994). As a result, hyaluronan-binding assay 

(HBA) is thought to be a good strategy for sperm selection and ICSI 

fertilization rate improvement. 

A few studies compared PICSI and ICSI to see which method was best 

and how it affected blastocyst formation. Ní  Dhuifin et al (           ) reported 

that HAB-sperm selection for in vitro fertilization (IVF) or intracytoplasmic 

sperm injection (ICSI) improves clinical outcomes or reduces miscarriage 

rates zzcsz  In cases of male factor infertility, another authors showed that 

PICSI produces higher-quality embryos, higher fertilization rates (85.26% vs. 

71.33%), and higher clinical pregnancy rates (66% vs. 40.67%) than ICSI 

(Hassan et al., 2022). Hasanen et al., (2020) found that PICSI and Magnetic  

Activated Cell Sorting (MACS) are efficient techniques for sperm selection in 

cases with abnormal sperm DNA fragmentation. However, MACS is 

preferred when females are younger than 30 years, while PICSI is preferred in 

older females (Hasanen et al., 2020). 

Therefore, the aim of this study to investigate the effect of selected 

sperm from PVP (ICSI) and sperm slow media (PICSI) on embryo 

development and blastocyst formation and to improve ICSI outcomes. 
 

MATERIALS AND METHODS 
 

The present study is a prospective cohort clinical trial during the period 

from November 2019 to October 2020. It was conducted at El-Gezera 

Hospital for IVF/ICSI, Egypt. The study included 100 infertile women in 

enrolled for IVF /ICSI cycle, age range from 25 to 40 years old, who were 

invited to participate in their fresh embryo transfer study. 

 The patients were given a gonadotropin-releasing hormone (GnRH) 

agonist, "Decapeptyl," 0.1 mg subcutaneously (Ferring, Germany). The dose 

of gonadotropin was administered according to the ovarian response of age 

and BMI and was modified based on the follicular response. Oocytes were 
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collected 34–36 hours after triggering with 10.000 HCG and were assessed for 

oocyte maturity. 

By masturbation semen samples were collected and left to liquefied for 

20 minutes at room temperature into a sterile cup (BD falcon sterile sample 

containers from VGDUSA) and semen samples were centrifuged and layered 

over 'sperm wash' media (Origio, Denmark). The swim-up method was used 

to capture the best motile spermatozoa. Semen morphology, concentration, 

and motility were evaluated using an inverted microscope (Olympus, Japan ix 

70) according to World Health Organization (WHO) guidelines from 2010. 

Sibling oocytes were randomly assigned to be fertilized with normal 

ICSI or HA-ICSI after retrieval. In an ideal method, each fertilization method 

would receive an equal number of oocytes. Sperm cells were placed in a PVP-

containing medium (Origio, Denmark) for ICSI and selected using 

morphologic and motility parameters using a conventional light microscope. 

Specified spermatozoa were injected into the cytoplasm of oocytes. We used a 

commercial medium containing HA for PICSI (SpermSlow; Origio, 

Denmark). It is expected that spermatozoa expressing HA receptors were 

observed moving slowly, non-progressively, and with their tails beating in this 

viscous medium. A pipette was used to add a 1-5 µL droplet of prepared 

spermatozoa to a 5-10 µL droplet of medium in the plate. Slowed 

spermatozoa were observed in the plate after 15 minutes of incubation at 37 C 

under oil (Irvine Scientific, Santa Ana, USA). For cleavage stage embryos, the 

Society for Assisted Reproductive Technology (SART) was used, while for 

blastocysts, Gardner's scales were used. 

A value of more than 5 IU/ml in serum HCG was defined as a positive 

pregnancy 14 days following oocyte retrieval. An ultrasonography image of 

the gestational sac was used to diagnose clinical pregnancy. A viable 

pregnancy was defined as one with a gestational age of more than 7 weeks 

with ultrasound evidence of fetal heart activity. 
 

Sample size calculations 

A power calculation estimated that to defect an effect size of 3.5% difference 

in pregnancy rate between the studied groups, with a p-value <0.05 and 80% 

power, confidence level 0.95, a sample size of 39 patients in each group was 

needed (78 patients total). However, 100 patients were attempted in this 

research work to avoid a non-response rate. This was calculated using G 

power 3.1 (Hsieh et al., 1998). 
 

Consent 

Informed consent was taken from participants before the 

implementation of the study. 
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Statistical analysis 

Cross tabulation was used for comparing categorical variables using the 

Chi-Square test. Quantitative variables were expressed as the Median (IQR) and 

qualitative variables were expressed as the frequency and percentage. The 

Mann–Whitney U test was used for comparing continuous data. The correlation 

between continuous variables was estimated by the Spearman's rank correlation 

coefficient. The results were accounted statistically significant at a P-            

value ≤0.05. Statistical analyses were carried out using SPSS, version 25.0.  
 

RESULTS AND DISCUSSION 
 

Intracytoplasmic sperm injection (ICSI) has been regularly employed in 

assisted reproduction technique (ART) cycles for over 20 years (Kupka et al., 

2014). ICSI has effectively treated male factor infertility (Avalos-Durán        

et al., 2018), but ICSI bypasses some natural fertilization check-points and 

some processes deviate significantly from the physiological process 

(Parmegiani et al., 2012), various concerns about the technique's safety may 

arise (Oehninger, 2011). ICSI outcomes are being improved by isolating 

mature, structurally intact, and non-apoptotic spermatozoa with excellent 

DNA integrity, according to current research (Medicine, 2015). 

In the present study, we compared an alternate product that incorporates 

hyaluronate, a chemical occurring naturally in the reproductive system, with 

the selected sperm from PVP (ICSI). The present study included one hundred 

patients, fifty cases for PICSI and fifty cases for ICSI. The mean female age in 

PICSI and ICSI groups was 33(28.75-39) and 33(28.75-39), respectively, with 

no statistically significant difference (P = 0.409). 

There is no statistically significant difference in sperm concentration, 

sperm motility, or abnormal forms of sperms in cases included in PICSI 

compared with cases included in ICSI (Table 1).  

 

Table 1: Male profile 

Variable PICSI ICSI P-value 

 Median (IQR) 

Sperm concentration (M) 27(9.75-45.75) 25(15-35) 0.876 

Sperm motility (%) 25(10-46.25) 22(13.75-40) 0.501 

Abnormal forms of sperm (%) 90(85-90) 90(85-90) 0.742 
ICSI: Intracytoplasmic sperm injection; PICSI: physiological intracytoplasmic sperm injection;                       

The Mann–Whitney U test was performed for continuous variables. 

IQR, interquartile range. 
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In addition, there was no significant difference in egg number, fertilized 

eggs, and fertilization rate in cases included in PICSI compared with cases 

included in ICSI. Similar results from Miller et al. showed that the exploratory 

endpoints of fertilization showed no differences between groups (Miller et al., 

2019). However, an inconsistent study with the good result found that 

injecting oocytes with HA-chosen spermatozoa resulted in a greater 

fertilization rate (Nasr-Esfahani     et al., 2008). 

In the present study, the number of embryos transferred was similar in 

both groups, as was the cleavage rate and implantation rate in the two groups. 

However, there was a significant difference between the PICSI and ICSI 

groups in blastocyst rate and grading. Although it was extracted that sperm 

picked using the HA approach before ICSI had a higher predictive value for 

forming competent embryos, assisting in treatment optimization (Balaban     

et al., 2003). 
 Dissimilarly, HA-containing medium in ICSI cycles showed that 

fertilization and cleavage rates were advanced (Van den Bergh et al., 2009). 

Selection of HA bound sperm shows advantages in terms of fertilization and 

following embryo cleavage in ICSI cycles, as it unverified our outcomes 

(Parmegiani et al., 2010). Several studies have been conducted (Worrilow   

et al., 2007;Worrilow et al., 2010). Because of the increased intensity of 

advanced maturity and genetic integrity associated with hyaluronan bonded 

(HB) sperm, using HB sperm in ICSI may help to improve paternal input to 

the embryo and hence clinical results (Javed et al., 2015). 

 

Table 2: Female profile and clinical outcomes 

Variable PICSI ICSI P-value 

 Median (IQR) 

Eggs number 13.5(7.75-19) 13(9-18.5) 0.522 

Fertilized eggs  8.5(5-13.25) 10(6-12) 0.399 

Fertilization rate  80(66.67-88.76) 80(71.07-95) 0.399 

Blastocyst formation (N.) 4(2-8) 2(0.75-4) 0.001** 

Cleavage rate 80(70.24-88.76) 81.67(72.61-97.75) 0.320 

Blastocyst rate 60(50-70.35) 33.33(15.62-57.85) P<0.000** 

Embryo transfer 2(2-3) 2(2-3) 0.137 

Pregnancy status 25 (50) 20 (40) 0.315 

implantation rate 25 (50) 20(40) 0.315 

Pregnancy continuation 22 (88) 13(65) 0.113 

ICSI: intracytoplasmic sperm injection; PICSI: physiological intracytoplasmic sperm injection;                        

The Mann–Whitney U test was performed for the continuous variable. 

IQR, interquartile range. 

** . Significant at the 0.01 level (2-tailed). 
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Figure 1: Boxplot of Blastocyst rate show difference between two techniques. 

 

The median and IQR of blastocyst rate in PICSI and ICSI are 60(50-

70.35) and 33.33(15.62-57.85), respectively with highly significance 

difference. The median blastocyst formation in PICSI and ICSI was 4(2-8) and 

2(0.75-4), respectively, P<0.001**. There is a high blastocyst rate in PICSI cases 

60(50-70.35) as compared with ICSI cases 33.33(15.62-57.85), P<0.000**.   
Consequently, by increasing blastocyst formation, the probability of 

fertilized eggs is higher, as a result of which the pregnancy rate will increase. 

And this appears in Table 3. There is a high positive correlation between 

blastocyst formation and fertilized eggs, (r=0.738, P<0.000) (Figure 3), 

(r=0.775, P<0.000), respectively.  
 

Table 3: Correlation between variables group in two techniques 

Techniques Age Fertilized 

eggs 

Blastocyst 

formation 

(number) 

ICSI Age- R 1 -.382 -.564 

P-value  .006** .000** 

Fertilized eggs R -.382 1 .438 

P-value .006** .438 .001** 

Blastocyst formation 

(number) 

R -.564 .001** 1 

P-value .000** .000  

PICSI Age R 1 -.279 -.373 

P-value  .049* .008** 

Fertilized eggs R -.279 1.000 .892
**

 

P-value .049* . .000 

Blastocyst formation 

(number) 

R -.373 .738 1.000 

P-value .008** .000** . 
 ICSI: Intracytoplasmic sperm injection; PICSI: physiological intracytoplasmic sperm injection.                         

 **. Correlation is significant at the 0.01 level (2-tailed). 
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Figure 3: Strong positive correlation between fertilized eggs and blastocyst formation 

(r=0.738), with increase in fertilized eggs, there is highly increase in 

blastocyst formation in PICSI group. 
 

There is low negative correlation between age and blastocyst formation, age 

and fertilized eggs (Figure 4). The results display a median difference in 

blastocyst rate in PICSI cases 63.15(55.27-69.78) compared with ICSI cases 

53.57(33.33-88), P<0.000. PICSI 7(3.5-9.5) has a higher median of blastocyst 

formation than ICSI cases 4(2-9), P<0.0001 (Table 4). 
 

Table 4:  Comparison between factors affects clinical pregnancy in PICSI 

and ICSI 

Variable Clinical pregnancy Median (IQR) P-value 

PICSI (25) ICSI (20) 

Sperm morphology 88(85-90) 88(85-90) 0.732 

Sperm concentration (M) 30(15-50) 30(21.25-45) 0.435 

Sperm motility (%) 35(17.5-50) 27.5(20-43.75) 0.630 

Age 30(25-33.5) 28.5(26.25-32) 0.936 

Egg number 19(11.5-22) 18(12.25-20) 0.680 

Fertilized eggs 10(6-14.5) 10(6.25-15.75) 0.792 

Fertilization rate 81.82(73.21-87.71) 86.11(68.75-93.06) 0.417 

Blastocyst rate 63.15(55.27-69.78) 53.57(33.33-88) 0.233 

Cleavage rate 86.94(68.75-99.25) 81.82(73.21-87.71) 0.277 

Blastocyst formation 7(3.5-9.5) 4(2-9) 0.165 

Embryo transfer 2(2-3) 2(2-3) 0.936 

ICSI: intracytoplasmic sperm injection; PICSI: physiological intracytoplasmic sperm injection;                        

IQR, interquartile range    . 

**. Significant at the 0.01 level (2-tailed). 
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Figure 4: Moderate positive correlation between fertilized eggs and blastocyst 

formation (r=0.438), with increase in fertilized eggs, there is highly 

increase in blastocyst formation in ICSI group. 

 

The present data exhibits a higher pregnancy percentage in PICSI cases 

(25 (50)) compared with ICSI cases (20 (40)) with significance, P=0.315. Our 

results show higher pregnancy continuation in PICSI cases (22 (88)) 

compared with ICSI cases 13(65) and a higher miscarriage rate in ICSI cases 

(7(35)) compared with PICSI cases (3 (12)), P=0.113 (Table 2). This is in line 

with the findings of (Azevedo et al., 2013; Lee et al., 2013), who reported 

statistically significant differences when comparing PICSI vs. ICSI in terms of 

miscarriage results and, in the case of Lee et al. (2013), implantation and 

clinical pregnancy (Azevedo et al., 2013; Lee et al., 2013). These results were 

in line with the results of a previous study that found a trend toward lower 

abortion rates in cases when the HA system was employed for sperm selection 

(Majumdar & Majumdar, 2013). In the Worrilow et al. investigation, a 

statistically significant difference supported PICSI (Worrilow et al., 2013). 

But the results were approved by other researchers. There was no evidence of 

treatment effects on miscarriage rates being different depending on 

hyaluronan–sperm binding scores, mother age, or previous miscarriage. That 

means PICSI does not significantly improve term live birth rates when 

compared to ICSI (Miller et al., 2019). 

The median and IQR of pregnancy rates in PICSI and ICSI are 25 

(50%) and 20 (40%), respectively with highly significant differences. 

 



 
 
 
 
408                                                 AYAT SAMIR  et al.    

 
Figure 2: Graph showing pregnancy rate in two techniques  

 

In several research studies, the predictive value of hyaluronic acid 

binding assays on the outcomes of reproductive treatments has been 

investigated in several ways. The findings on the rate of fertilization and the 

quality of the embryos have been inconsistent with our results but consistent 

with the pregnancy rate (Nijs et al., 2009; Kovacs et al., 2011; Breznik et al.,  

2013). ICSI with hyaluronan selected sperm physiological ICSI [PICSI] 

enhanced embryo quality and live birth rates while lowering miscarriage rates, 

according to several minor clinical studies, including three randomized trials 

(Parmegiani, et al., 2012; Mokánszki et al., 2014). 

Miscarriage may be linked to the use of PVP to inject sperm during 

human ICSI. ICSI with sperm immobilization without PVP had a high rate of 

clinical pregnancy (Kato & Nagao, 2012). In a study by McDowell et al., in 

the PICSI group, the proportion of couples with clinical pregnancies who 

miscarried was lower than in the normal ICSI group (McDowell et al., 2014). 

In a relatively similar study, the abortion rate was higher in the ICSI group 

than in the PICSI group but not significant. The PICSI group had significantly 

higher clinical pregnancy rates (Erberelli et al., 2017). In terms of clinical 

pregnancy, implantation, embryo quality, fertilization, and miscarriage, there 

is no statistically significant difference between PICSI and ICSI as shown by 

other researchers (Avalos-Durán et al., 2018). 

DNA damage and aneuploidy in sperm are lower than have been 

selected for hyaluronan (Miller et al., 2019). The same authors added that the 

use of hyaluronan-based sperm selection for ICSI (physiological ICSI [PICSI]) 
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has been shown to lower the number of miscarriages, but there was no 

difference in the live birth rate between PICSI and ICSI.  

The present results matched with a previous report that demonstrated that 

in patients with aberrant sperm DNA fragmentation, clinical outcomes such as 

implantation, clinical pregnancy, and continued pregnancy rates improved 

significantly (Hozyen  et al., 2021). 

Hyaluronic acid (HA) is important in the sperm selection system in 

nature because only mature spermatozoa that have extruded their particular 

receptors to bind to HA can reach and fertilize the oocyte. In vitro, the role of 

HA as a "physiological selector" is well understood. It has been shown that 

spermatozoa that can bind to HA in vitro have completed plasma membrane 

remodeling, cytoplasmic extrusion, and nuclear maturation (Huszar et al., 

2007), and it can be digested by the oocytes due to its natural origin (Balaban 

et al., 2003). In agreement with the present study, a study by Castillo-Baso 

(2011) appeared that patients with aberrant sperm parameters were included in 

the study, and it was predicted that sperm selection utilizing HA-binding could 

be beneficial (Castillo-Baso et al., 2011). 

The HA-binding approach selects spermatozoa with better internal and 

exterior structure (Prinosilova et al., 2009). Because of its ability to prevent 

genetic issues, HA should be viewed as a viable method for "physiologic" 

sperm selection before ICSI (Parmegiani et al., 2010), and another advantage 

was proved by Javed et al. PICSI dishes are typically used to select sperm 

when sperm binding is less than 65 percent (Javed et al., 2015). 

The present study demonstrated that the PICSI group compared with the 

ICSI group has a higher blastocyst rate of 60 (50-70.35) and 33.33(15.62-

57.85), clinical pregnancy 25(50) and 20 (40), a lower miscarriage rate 3 (12) 

and 7(35), a higher rate of pregnancy continuation 22 (88) and 13(65). Finally, 

the HA binding technology for sperm selection can be applied in the 

laboratory and can replicate a "physiologic" choice of the male gamete at a 

low cost, minimizing the risk of genetic problems. Furthermore, when PICSI 

is used instead of normal ICSI, more blastocysts are available for vitrification, 

and patients using PICSI have significantly higher ongoing pregnancy rates. 

When PICSI is used instead of ICSI, the reproductive outcomes are better. 
 

CONCLUSION 

In comparison to the ICSI group, the PICSI group had a higher rate of 

blastocyst formation and clinical pregnancy, a lower rate of miscarriage, and a 

higher rate of pregnancy continuation. A cost effectiveness analysis may be 

needed for PICSI universal use.  Finally, PICSI may be implanted in all 
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IVF/ICSI a due to achieve a higher blastocyst formation rate and clinical 

pregnancy rate will reasonable added costs. 
  

Conflicts of interest 

         The authors declare no conflicts of interest. 
  

Funding information 

        This work received no specific grant from any funding agency. 
 

REFERENCES 

 

Aitken, J., Buckingham, D., & Krausz, C. (1994). Relationships between 

biochemical markers for residual sperm cytoplasm, reactive oxygen 

species generation, and the presence of leukocytes and precursor germ 

cells in human sperm suspensions. Molecular Reproduction and 

Development, 39(3), 268-279 . 

Avalos-Durán, G., Cañedo-Del Ángel, A. M. E., Rivero-Murillo, J., 

Zambrano-Guerrero, J. E., Carballo-Mondragón, E., & Checa-

Vizcaíno, M. Á. (2018). Physiological ICSI (PICSI) vs. conventional 

ICSI in couples with male factor: A systematic review. JBRA assisted 

reproduction, 22(2), 139 . 

Azevedo, A., Albuquerque, M., Miyasato, F., Fujihara, L., Aranki, J., & 

Albuquerque, L. (2013). Comparison conventional PVP-ICSI vs. HA-

PICSI: is there significant improvement in pregnancy rate? Fertility and 

Sterility, 100(3), S530 . 

Balaban, B., Lundin, K., Morrell, J., Tjellström, H., Urman, B., & 

Holmes, P. (2003). An alternative to PVP for slowing sperm prior to 

ICSI. Human Reproduction, 18(9), 1887-1889 . 

Boulet, S. L., Mehta, A., Kissin, D. M., Warner, L., Kawwass, J. F., & 

Jamieson, D. J. (2015). Trends in use of and reproductive outcomes 

associated with intracytoplasmic sperm injection. Jama, 313(3), 255-263 . 

Breznik, B. P., Kovačič, B., & Vlaisavljević, V. (2013). Are sperm DNA 

fragmentation, hyperactivation, and hyaluronan-binding ability 

predictive for fertilization and embryo development in in vitro 

fertilization and intracytoplasmic sperm injection? Fertility and Sterility, 

99(5), 1233-1241 . 

Castillo-Baso, J., Garcia-Villafaña, G., Santos-Haliscak, R., Diaz, P., 

Sepluveda-Gonzalez, J., & Hernandez-Ayup, S. (2011). Embryo 

quality and reproductive outcomes of spermatozoa selected by 

physiologic-ICSI or conventional ICSI in patients with kruger< 4% 

and> 4% normo-morphology. Fertility and Sterility, 96(3), S159 . 



 
 
 
 
411                                         J. Product. & Dev., 27(3), 2022                                                      

 

 
 

Cayli, S., Sakkas, D., Vigue, L., Demir, R., & Huszar, G. (2004). Cellular 

maturity and apoptosis in human sperm: creatine kinase, caspase‐3 and 

Bcl‐XL levels in mature and diminished maturity sperm. MHR: Basic 

Science Of Reproductive Medicine, 10(5), 365-372 . 

Celik-Ozenci, C., Jakab, A., Kovacs, T., Catalanotti, J., Demir, R., Bray-

Ward, P.;  Huszar, G. (2004). Sperm selection for ICSI: shape properties 

do notpredict the absence or presence of numericalchromosomal 

aberrations. Human Reproduction, 19(9), 2052-2059 . 

Erberelli, R. F., Salgado, R. M., Pereira, D. H. M., & Wolff, P. (2017). 

Hyaluronan-binding system for sperm selection enhances pregnancy 

rates in ICSI cycles associated with male factor infertility. JBRA 

Assisted Reproduction, 21(1), 2 . 

Hassan EA; Behery MA; Ibrahim MM; Mohamed N and Abdelkawy 

AF. (2022). Evaluation of Sperm Selection Technique Using 

Hyaluronic Acid Binding During ICSI; A Randomized Controlled Trial 

: Womens Health Sci J , 6(1): 000164. 

Hasanen E, Elqusi K, ElTanbouly S, Hussin AEG, AlKhadr H, Zaki H, 

Henkel R, Agarwal A. (2020). PICSI vs. MACS for abnormal sperm 

DNA fragmentation ICSI cases: a prospective randomized trial, Journal 

Of Assisted Reproduction And Genetics, Issue 09. 

Hozyen, M., Hasanen, E., Elqusi, K., ElTanbouly, S., Gamal, S., Hussin, A. 

G.;Zaki, H. (2021). Reproductive Outcomes of Different Sperm Selection 

Techniques for ICSI Patients with Abnormal Sperm DNA Fragmentation: 

a Randomized Controlled Trial. Reproductive Sciences, 1-9 . 

Huszar, G., Jakab, A., Sakkas, D., Ozenci, C.-C., Cayli, S., Delpiano, E., 

& Ozkavukcu, S. (2007). Fertility testing and ICSI sperm selection by 

hyaluronic acid binding: clinical and genetic aspects. Reproductive 

Biomedicine Online, 14(5), 650-663 . 

Huszar, G., Sbracia, M., Vigue, L., Miller, D. J., & Shur, B. D. (1997). Sperm 

plasma membrane remodeling during spermiogenetic maturation in men: 

relationship among plasma membrane β 1 ,4-galactosyltransferase, 

cytoplasmic creatine phosphokinase, and creatine phosphokinase isoform 

ratios. Biology Of Reproduction, 56(4), 1020-1024 . 

Jain, T., & Gupta, R. S. (2007). Trends in the use of intracytoplasmic sperm 

injection in the United States. New England Journal of Medicine, 

357(3), 251-257 . 

Javed, A., Mozafari, F., Ashwini, L., & Ganguly, D. (2015). Commentary: 

physiological intracytoplasmic sperm injection (PICSI), an alternative to 

the standard ICSI procedure. MOJ Anat Physiol, 10 . 



 
 
 
 
412                                                 AYAT SAMIR  et al.    

Kato, Y., & Nagao, Y. (2012). Effect of polyvinylpyrrolidone on sperm 

function and early embryonic development following intracytoplasmic 

sperm injection in human assisted reproduction. Reproductive Medicine 

And Biology, 11(4), 165-176 . 

Kovacs, P., Kovats T.ك Sajgo, A., Szollosi, J., Matyas, S., & Kaali, S. G. 

(2011). The role of hyaluronic acid binding assay in choosing the 

fertilization method for patients undergoing IVF for unexplained 

infertility. Journal of assisted reproduction and genetics, 28(1), 4 9-54 .  

Kupka, M. S., Ferraretti, A. P., De Mouzon, J., Erb, K., D'Hooghe, T., 

Castilla, J. A; Strohmer, H. (2014). Assisted reproductive technology 

in Europe, 2010: results generated from european registers by eshre. 

Human Reproduction, 29(10), 209: 2113-2119 

Lee, J., Ryu, M., Bark, S., Lee, H., Jeong, H., & Chung, M. (2013). The 

impact of strict sperm morphology on clinical outcome in couples 

undergoing conventional IVF, ICSI and Physiologic-ICSI (PICSI) 

cycles. Fertility and Sterility, 100(3), S462-S463 . 

Lepine, S., McDowell, S., Searle, L. M., Kroon, B., Glujovsky, D., & 

Yazdani, A. (2019). Advanced sperm selection techniques for assisted 

reproduction. Cochrane Database of Systematic Reviews, 7. 

Majumdar, G., & Majumdar, A. (2013). A prospective randomized study to 

evaluate the effect of hyaluronic acid sperm selection on the 

intracytoplasmic sperm injection outcome of patients with unexplained 

infertility having normal semen parameters. Journal Of Assisted 

Reproduction And Genetics, 30(11), 1471-1475 . 

Matejevic, D., Neudeck, H., Graf, R., Müller, T., & Dietl, J. (2001). 

Localization of hyaluronan with a hyaluronan-specific hyaluronic acid 

binding protein in the placenta in pre-eclampsia. Gynecologic And 

Obstetric Investigation, 52(4), 257-259 . 

McDowell, S., Kroon, B., Ford, E., Hook, Y., Glujovsky, D., & Yazdani, 

A. (2014). Advanced sperm selection techniques for assisted 

reproduction. Cochrane Database of Systematic Reviews, 10 .  

Medicine, P. C. o. t. A. S. f. R. (2015). Diagnostic evaluation of the infertile 

male: a committee opinion. Fertility and Sterility, 103(3), e18-e25 . 

Miller, D., Pavitt, S., Sharma, V., Forbes, G., Hooper, R., Bhattacharya, 

S.; Cutting, R. (2019). Physiological, hyaluronan-selected 

intracytoplasmic sperm injection for infertility treatment (HABSelect): a 

parallel, two-group, randomised trial. The Lancet, 393(10170), 416-422 

 

 . 



 
 
 
 
413                                         J. Product. & Dev., 27(3), 2022                                                      

 

 
 

Mokánszki, A., Tóthné, E. V., Bodnár, B., Tándor, Z., Molnár, Z., Jakab, 

A.; Oláh, É. (2014). Is sperm hyaluronic acid binding ability predictive 

for clinical success of intracytoplasmic sperm injection: PICSI vs. ICSI? 

Systems Biology In Reproductive Medicine, 60(6), 348-354 . 

Nasr-Esfahani, M., Razavi, S., Vahdati, A., Fathi, F., & Tavalaee, M. 

(2008). Evaluation of sperm selection procedure based on hyaluronic 

acid binding ability on ICSI outcome. Journal Of Assisted Reproduction 

And Genetics, 25(5), 197-203 . 

Ní Dhuifin, R., Griffin, D. K., & Moodley, T. (2022). The Efficacy of 

Hyaluronic Acid Binding (HAB) in the Treatment of Male Infertility: A 

Systematic Review of the Literature. DNA, 2(3), 149-171. 

Nijs, M., Creemers, E., Cox, A., Franssen, K., Janssen, M., Vanheusden, 

E.; Ombelet, W. (2009). Chromomycin A3 staining, sperm chromatin 

structure assay and hyaluronic acid binding assay as predictors for 

assisted reproductive outcome. Reproductive Biomedicine Online, 

19(5), 671-684 . 

Novoselsky Persky, M., Hershko‐Klement, A., Solnica, A., Bdolah, Y., 

Hurwitz, A., Ketzin El Gilad, M.; Esh‐Broder, E. (2021). 

Conventional ICSI vs. physiological selection of spermatozoa for ICSI 

(picsi) in sibling oocytes. Andrology, 9(3), 873-877 . 

Oehninger, S. (2011). Clinical management of male infertility in assisted 

reproduction: ICSI and beyond. International Journal Of Andrology, 

34(5pt2), e319-e329 . 

Palermo, G., Joris, H., Devroey, P., & Van Steirteghem, A. C. (1992). 

Pregnancies after intracytoplasmic injection of single spermatozoon into 

an oocyte. The Lancet, 340(8810 ):, 17-18  

Parmegiani, L., Cognigni, G. E., Bernardi, S., Troilo, E., Ciampaglia, W., 

& Filicori, M. (2010). ―Physiologic ICSI‖: hyaluronic acid (HA) favors 

selection of spermatozoa without DNA fragmentation and with normal 

nucleus, resulting in improvement of embryo quality. Fertility and 

Sterility, 93(2), 598-604 

Parmegiani, L., Cognigni, G. E., Bernardi, S., Troilo, E., Taraborrelli, S., 

Arnone, A.; Filicori, M. (2012). Comparison of two ready-to-use 

systems designed for sperm–hyaluronic acid binding selection before 

intracytoplasmic sperm injection: PICSI vs. Sperm Slow: a prospective, 

randomized trial. Fertility and Sterility, 98(3), 632-637 . 

Parmegiani, L., Cognigni, G. E., & Filicori, M. (2010). Risks in injecting 

hyaluronic acid non-bound spermatozoa. Reproductive Biomedicine 

Online, 20(3), 437-438 . 



 
 
 
 
414                                                 AYAT SAMIR  et al.    

Parmegiani, L., Cognigni, G. E., & Filicori, M. (2012). New advances in 

intracytoplasmic sperm injection (ICSI). Advances in embryo transfer. 

InTech, New York, 99-115 . 

Prinosilova, P., Kruger, T., Sati, L., Ozkavukcu, S., Vigue, L., Kovanci, 

E., & Huszar, G. (2009). Selectivity of hyaluronic acid binding for 

spermatozoa with normal Tygerberg strict morphology. Reproductive 

Biomedicine Online, 18(2), 177-183 . 

Van den Bergh, M. J., Fahy-Deshe ,M., & Hohl, M. K. (2009). Pronuclear 

zygote score following intracytoplasmic injection of hyaluronan-bound 

spermatozoa: a prospective randomized study. Reproductive 

Biomedicine Online, 19 (6), 796-801 . 

Worrilow, K., Eid, S., Woodhouse, D., Perloe, M., Smith, S., Witmyer, J.;.  

Elliot, T. (2013). Use of hyaluronan in the selection of sperm for 

intracytoplasmic sperm injection (ICSI): significant improvement in 

clinical outcomes—multicenter, double-blinded and randomized 

controlled trial. Human Reproduction, 28(2), 306-314 . 

Worrilow, K., Huynh, H., Bower, J., Anderson, A., Schillings, W., & 

Crain, J. (2007). PICSI™ vs. ICSI: statistically significant 

improvement in clinical outcomes in 240 in vitro fertilization (IVF) 

patients. Fertility and Sterility, 88, S37 . 

Worrilow, K., Huynh, H., Bower, J., Peters, A., & Johnston, J. (2006). O-

146: The clinical impact associated with the use of PICSI TM-derived 

embryos. Fertility and Sterility, 86(3), S62 . 

Worrilow, K. C., Eid, S., Matthews, J., Pelts, E., Khoury, C., & 

Liebermann, J. (2010). O-017 Multi-site clinical trial evaluating 

PICSI®, a method for selection of hyaluronan bound sperm (HBS) for 

use in ICSI: improved clinical outcomes. Human Reproduction, 

25:20100600 . 

Yagci, A., Murk, W., Stronk, J & ,.Huszar, G. (2010). Spermatozoa bound 

to solid state hyaluronic acid show chromatin structure with high DNA 

chain integrity: an acridine orange fluorescence study. Journal of 

Andrology, 31(6), 566-572 . 

Yovich, J. L., & Stanger, J. D. (1984). The limitations of in vitro fertilization 

from males with severe oligospermia and abnormal sperm morphology. 

Journal of In Vitro Fertilization and Embryo Transfer, 1(3), 172-179 . 

Zini, A., Boman, J. M., Belzile, E., & Ciampi, A. (2008). Sperm DNA 

damage is associated with an increased risk of pregnancy loss after IVF 

and ICSI: systematic review and meta-analysis. Human Reproduction, 

23(12), 2663-2668 . 

 



 
 
 
 
415                                         J. Product. & Dev., 27(3), 2022                                                      

 

 
 

مقارنة بٍن الحقن المجهري الفسٍىلىجً والحقن المجهري الحقلٍدي 

 وجأثٍره على جكىٌن الكٍسة الأرٌمٍة , ججربة عشىائٍة مسحقبلٍة

. 

 كامل آٌات سمٍر
1
كامل  احمد محمد , مؤمن 

2
الفقً  عبد الغفاربهجث  

1
 

1
ٍا انحٌٍٕح , انحٍٕاٍَح , يعٓذ تحٕز انُٓذسح انٕساشٍح ٔانركُٕنٕج انثإٌذكُٕنٕجٍاقسى 

 جايعح يذٌُح انساداخ , يذٌُح انساداخ , يصش.
2

, كهٍح انطة , جايعح أسٍٕغ , يصش قسى أيشاض انُساء ٔانرٕنٍذ  

 

 الملخص:

إخرٍاس انحٍٕاَاخ انًٌُٕح  انُاظجح انزي ذحرٕي عهً أقم َسثّ فً ذكسٍش انًادج  

ي إنً حذٔز انحًم, حٍس انٕساشٍح أْى انعٕايم انرً ٌعرًذ عهٍٓا ذكٌٍٕ أفعم أجُّ ذؤد

أٌ انًشظً انزٌٍ ٌعإٌَ يٍ ذكسٍش انًادج انٕساشٍح ٌؤدي ْزا انً ذأخش فً حذٔز 

 .انحًم انطثٍعً, فشم عًهٍاخ انحقٍ انًجٓشي, ٔأٌعا ذكشاس الإجٓاض

يشٌط خاظعٍٍ نهحقٍ انًجٓشي  51يشٌط, يُٓى  111 ذًد ْزِ  انذساسح عهى 

غزائً ٌحرٕي عهً حًط انٍٓانٕسٍَك ًٌكٍ يٍ  انفسٍٕنٕجً ٌٔرى رنك تأسرخذاو ٔسػ

خلانح يعشفح انحٍٕاٌ انًُٕي الأقم فً ذكسٍش انًادج انٕساشٍح رنك نرحسٍٍ جٕدج الأجُح 

يشٌط خاظعٍٍ نهحقٍ انًجٓشي انرقهٍذي, ذقم أعًاس انسٍذاخ  51ٔحذٔز انحًم, ٔ

ٕساشٍح ْٕ % فً ذكسٍش انًادج ان 35سُح, ٔكاٌ نهزكٕس راخ َسثح أكثش يٍ  39عٍ 

 .انعايم الأساسً فً انذساسح

ٔقذ ٔجذ أَّ لا ٌٕجذ فشٔق احصائٍح  تٍٍ انًجًٕعرٍٍ فً كلآ يٍ عذد انثٌٕعاخ  -

ٔانثٌٕعاخ انًخصثح ٔيعذل الإخصاب يقاسَح تًشظى انحقٍ انًجٓشي انرقهٍذي 

 ٔلا ٌظٓش فشق كثٍش تٍُٓى فً يعذل الإَقساو.

م  انخاظعٍٍ نهحقٍ انًجٓشي كًا أظحد اٌ صٌادج َسثح انًشظً انحٕاي -

انفسٍٕنٕجً كاٌ نذٌٓى دلانح احصائٍح يع كلآ يٍ ذكٌٍٕ انكٍسح الأسًٌٍح, صٌادِ 

%((, 88)22َسثّ الإَغشاس,  ٔنذٌٓى  َسثح عانٍح فً اكرًال انحًم تُسثّ )

%(( ٔيعذل إجٓاض يشذفع 65) 13يقاسَح تحالاخ انحقٍ انًجٓشي  انرقهٍذي )

%(( يقاسَح تحالاخ انحقٍ 35) 7ي انرقهٍذي )فً حالاخ انحقٍ انًجٓش

 %((.  12)3انفسٍٕنٕجً )

ذٕصً ْزِ  انذساسح إنً إسرخذاو انطشق انغٍش ذذاخهٍّ لإخرٍاس أفعم  الحىصٍه: 

انحٍٕاَاخ انًٌُٕح الأقم َسثح فً ذكسٍش انًادج انٕساشٍح تئسرخذاو ذقٍُح انحقٍ انًجٓشي 

    ٔفشم يحألاخ انحقٍ انًجٓشي.  انفسٍٕنٕجً  فً حالاخ الإجٓاض انًركشس

 


