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ABSTRACT:  

This study investigates the impact of laser-assisted hatching (LAH) on the success of in vitro 

fertilization (IVF) outcomes. As assisted reproductive technologies evolve, innovations like LAH 

aim to improve embryo implantation and pregnancy rates by facilitating hatching through precise 

zona pellucida modification. This paper explores various LAH techniques, including sequential 

zona thinning, laser pulsing and zona drilling and evaluates their effects on implantation, clinical 

pregnancy and live birth rates. A detailed literature review highlights recent findings from global 

studies, while the research methodology describes a clinical investigation involving 80 IVF cycles, 

analyzing laser exposure durations across different age groups. Results indicate that a 4.5 μs diode 

laser exposure significantly improves IVF success rates compared to 2 μs and 8 μs exposures. Age-

related trends were observed, with higher failures in older patients. The study concludes with 

evidence-based recommendations for optimizing LAH protocols. This research contributes to the 

growing knowledge of fertility treatments and provides practical guidance for clinicians and 

embryologists seeking to maximize IVF outcomes. 
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INTRODUCTION:  

Assisted reproductive technologies have transformed fertility treatments in recent decades, giving 

couples and people who struggle to conceive new options. In Vitro Fertilization (IVF) is a popular 

method for fertilizing eggs outside the body and implanting embryos. IVF has been successful, but 

its techniques are being improved to improve success rates. Laser-assisted hatching during IVF is 

one such innovation. Laser-assisted hatching uses precision lasers to open the embryo's zona 

pellucida. This operation helps the embryo hatch, enhancing its chances of implantation in the 

uterus. 

Laser-assisted hatching methods to study their effects on IVF success rates. This research 

examines how laser settings, procedural methods and outcomes including embryo implantation, 

pregnancy success and live birth rates affect each other. Understanding how laser-assisted hatching 

affects IVF outcomes is crucial as demand for more effective fertility treatments rises. This study 

intends to add to assisted reproductive technology understanding and shape fertility therapy in the 

future. To optimize In Vitro Fertilization protocols and improve parenthood prospects, we aim to 
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illuminate the potential benefits and drawbacks of laser-assisted hatching through careful 

examination and analysis. 

1.1. Laser assisted Hatching Techniques  

Laser-Assisted Hatching is a cutting-edge assisted reproductive technology, especially for IVF. 

This advanced procedure uses lasers to carefully open the zona pellucida around the embryo. This 

treatment helps the embryo hatch, which is crucial to IVF implantation. 

The complexity of Laser-Assisted Hatching requires careful consideration of several parameters. 

To maximize precision, practitioners modify laser settings like intensity and duration. Laser kind 

and application method are also crucial for a precise and controlled zona pellucida opening. 

 Sequential Zona Thinning: The zona pellucida is gradually thinning out with the use of a 

laser in this Laser-Assisted Hatching procedure. The procedure is carried out in a structured 

fashion, with the laser being administered at several locations around the embryo's outer 

membrane. The goal of this slow thinning is to make a regulated opening so that the embryo 

can hatch easier later on in its development. Thanks to the laser's pinpoint accuracy, doctors 

may adjust the zona pellucida thickness to suit each embryo's unique anatomy. 

 Laser Pulsing Technique: This method creates micro-openings in the zona pellucida by 

pulsing the laser. Intermittent laser use reduces heat accumulation, enabling a more regulated 

and measured approach. Pulsing creates precise apertures without damaging embryonic 

structures. Maintaining embryo integrity and optimizing hatching circumstances is especially 

beneficial with this strategy. 

 Laser-Assisted Zona Drilling: Lasers generate small holes or perforations in the zona 

pellucida during zona drilling. This method allows for a more direct and concentrated 

intervention, allowing the embryo to hatch. Laser-assisted zona drilling precision reduces 

embryonic structural damage and promotes efficient and regulated hatching. When a targeted 

opening is beneficial for specific embryonic circumstances, Laser-Assisted Hatching 

treatments are more specialized. 

1.2. Impact on Vitro Fertilization Success rates  

Laser-Assisted Hatching approaches' effects on IVF success rates have been extensively 

investigated in assisted reproductive technologies. These methods try to improve embryo 

implantation, a critical factor in IVF success. Impact can be assessed in numerous ways: 

 Improved Embryo Implantation Rates: Laser-Assisted Hatching helps embryos hatch and 

embed into the uterine lining. Laser-assisted hatching may increase implantation rates in 

embryos. These strategies aim to optimize embryo-uterus interaction by controlling zona 

pellucida opening, potentially improving implantation success. 

 Enhanced Pregnancy Success Rate: A viable pregnancy is IVF's ultimate goal. Laser-

assisted hatching can improve pregnancy rates when used properly. These methods may 
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improve implantation rates and pregnancy advancement, resulting to more clinical pregnancies 

in IVF couples. 

 Impact on Live Birth Rates: Live birth rates are critical for assessing IVF success. Laser-

assisted hatching may increase live birth rates by improving embryo implantation. This is 

important for couples considering fertility treatments because the objective is a healthy kid. 

 Consideration of Patient-Specific Factors: Laser-assisted hatching may affect IVF success 

rates depending on patient variables. These methods are affected by maternal age, embryo 

quality and infertility factors. To maximize benefits, laser-assisted hatching must be tailored 

to patient profiles. 

 Risk of Multiple Pregnancies: Laser-assisted hatching improves success rates but has 

hazards. Increased implantation rates may increase the probability of multiple pregnancies, 

which can complicate matters for patients and doctors. To optimize IVF success, these risks 

must be carefully managed. 

2. LITERATURE REVIEW  

Wang, Y., et.al., (2023) To comprehensively assess the clinical results of two laser-assisted 

hatching (LAH) procedures on frozen-embryo-transfer (FET) cycles after day 4 (D4). 

Retrospective analysis of 11471 infertile FET patients from January 2014 to October 2018 was 

performed. The 1410 patients who met the inclusion criteria were divided into two distinct groups: 

T-LAH (716 patients) and D-LAH (694 patients). Both groups of patients had similar baseline 

characteristics. Compared to the D-LAH group, the T-LAH group had significantly higher rates of 

implantation and clinical pregnancy (32.73% vs. 29.09%, P < 0.01 and 50.98% vs. 43.95%, P < 

0.01). Though negligible, the T-LAH group had a higher live birth rate (39.11% vs. 36.89%, P > 

0.05). Neither group had significantly different rates of miscarriages, multiple pregnancies, ectopic 

pregnancies, preterm deliveries, or congenital impairments. Higher rates of implantation and 

pregnancy were observed in the T-LAH group compared to the D-LAH group for patients aged 

<35, with a history of unsuccessful cycles and endometrial thickness of 8-10 mm. Compared to D-

LAH, T-LAH improves clinical implantation and pregnancy outcomes in D4 FET patients aged 

<35 with at least one failed cycle or endometrial thickness of 8-10 mm. This work theoretically 

supports clinically individualised infertility diagnosis and treatment. 

Liu, Y., et.al., (2023) No standard technique exists for aided hatching (AH) and data is 

inconsistent. Inconsistencies in clinical practice may explain such contradictions. This study 

examined the use, preferences and variability of AH in clinical practice before embryo transfer 

(AHpET) and biopsy. A 25-question online voluntary survey about AH was distributed via 

newsletters to reproductive facilities between October 2019 and March 2020. Survey participants 

included 192 fertility facilities. These centres employed AHpBP 90.6% [48/53], mainly for 

trophectoderm biopsy 92.2% [47/51]. Only 64.6% (73/113) of centres administered AHpET and 
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UK-based centres applied it significantly less (36.6% [15/41]). Laser pulses are the most used AH 

method, but the strategy varied. ZP drilling was the predominant approach for AHpBP, whereas 

ZP drilling and thinning were used equally for AHpET. ZP manipulation also differed in opening 

size and thinning extension. This is the first representative AH practice survey. AHpBP uses laser-

assisted AH extensively. However, clinical practise varies widely among centres. Future study 

should standardise AH protocols to eliminate clinical variation and determine AH's genuine 

benefit. 

Yang, C., et.al., (2023) examined if blastocoel collapse before vitrification by laser enhances 

buffalo in-vitro-fertilized (IVF) blastocyst cryo-survivability and whether LAH improves 

hatchability of fresh and frozen-thawed IVF blastocysts. The enlarged blastocysts were retrieved 

on Days 6–9 and randomly divided into five groups: Blastocysts were vitrified and thawed without 

treatment, after 15-20 μm ZP thinning opposite the inner cell mass and blotted to remove 

blastocoelic fluid. ZP thinning was done immediately after thawing, fresh blastocysts underwent 

LAH and fresh blastocysts were left untreated. Study results indicate significantly greater 

cryosurvival rates (P < 0.01) for vitrified Day 8 and Day 9 blastocysts in Group 2 compared to 

Group 1. The hatching rates of Day 8 and Day 9 blastocysts in Groups 2 and 3 were considerably 

(P < 0.01) greater than Group 1. The hatching rate of Day 9 blastocysts in Group 4 was significantly 

greater (P < 0.05) than Group 5. In conclusion, LAH increases hatching rates of Day 9 fresh and 

Days 8–9 vitrified blastocysts and artificial blastocoel collapse before vitrification improves 

cryosurvival of Days 8–9 IVF buffalo blastocysts. 

Valkova, L., et.al., (2023, June) Human embryo cryopreservation is used in assisted reproductive 

technologies. Assessing all approaches to improve embryo survival, pregnancy and live birth rates 

is crucial. This study examines the effects of artificial collapse on vitrified blastocyst survival and 

aided hatching on clinical pregnancy rate after frozen embryo transfer. We also give statistically 

significant data showing that combining these methods improves frozen embryo transfer 

pregnancy rates. This study's methods may help embryologists enhance assisted reproductive 

technology outcomes.  

Ilina, I. V., et.al., (2023) explored controlled hatching in mouse blastocysts using femtosecond 

laser pulses for zona pellucida (ZP) drilling. Microdissections were done near the trophoblast or 

inner cell mass (ICM) using a femtosecond laser with precise parameters to create ZP apertures. 

The holes measured 4.5 to 8.5 μm and were accompanied by longitudinal incisions to determine 

hatching initiation. Femtosecond laser-assisted ZP drilling at the early blastocyst stage raised 

hatching rates to 100% without embryo entrapment. Both experimental groups hatched faster than 

controls. In vivo and in vitro implantation rates were similar and not statistically significant. This 

study found that blastocyst-stage femtosecond laser microsurgery of ZP is fast and safe, allowing 

controlled hatching through a small incision without compromising embryo viability. 
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3. RESESRACH METHODOLOGY  

3.1. Research design  

Putting together your investigations From July 3, 2016, until November 10, 2017, scientists at the 

Kamal al-Samarrai Expert Medical clinic of Fertility and IVF-Baghdad did this review. Eighty 

couples who couldn't imagine subsequent to utilizing ICSI were ultimately successful. There were 

three unique laser openness spans (2, 4.5 and 8 μs) and two age gatherings (20-30 and 30-40 years) 

of ladies. These men couldn't imagine.  

Using a 1.48nm noncontact diode laser, manipulation lasted 2, 4.5 and 8 µs. The hole size in the 

embryo's zona varied from 6-20 µm, based on laser duration and embryo thickness. This work uses 

Octax Microsoft GmbH's EyeWare image and archiver. The application controls Octax Laser Shot 

and other microdevices. Data transport is Octax Eyeware's specialty. 5 pages about software. 

Image, video, report, database, quick fix. Octax Laser Shot's website allows live camera and laser 

parameter manipulation. Data page stores patient measurements. 

Patients going through in vitro fertilization or intravascular stoning at Kamal AL-Samaria were 

surveyed. All couples who couldn't imagine went through an extensive assessment that 

incorporated a full clinical history, gynecological and general tests, a fundamental pee 

investigation of the mate, chemical testing, a transvaginal ultrasound, a hysteroscopy or 

laparoscopy to check for uterine openings and tubal patency and a pelvic neurologic test. All of 

the ones who couldn't consider in our audit had male clarifications. Patients going through in vitro 

fertilization or intracytoplasmic sperm infusion got controlled ovarian excessive touchiness 

(otherwise called extensive or antagonistic sentiments). 

Extended gathering: Ovarian excitement with recombinant FSH or HMG on day two of the 

accompanying cycle, GnRh association on day 21 of the past cycle and proceeded with feeling 

until 2-3 follicles arrive at 16-18 mm, endometrial thickness surpasses 8 mm, hormonal assessment 

(E2 LH) gives HCG and trans vaginal ultrasonography recuperates oocytes following 34-36 hours. 

Start ovarian excitement on day 2 (CD2) of the cycle with recombinant FSH, LH and HMG 

(follitrip, gonall f®, menegon ® 75 IU) and go on until day 5-6 of the decent show or until 2-3 

follicles 13-14mm and E2 300-400. From that point forward, start a main adversary imbuement 

(cetrolics® or orgalics® 0,25 mg subcutaneous) until HCG is reached. Recuperation of 

transvaginal ultra-oocytes 

An ovum goal needle (Cook®, Australia) takes FF from the two ovaries, initiating with the right 

and afterward the left, to gauge cumulus oocyte complex amount and quality. To eliminate blood 

from the follicular suction, reviewed oocyte-cumulus edifices are washed with flushing media and 

set in drops of general IVF medium finished off with mineral oil in a hatchery at 5-6% CO2 at 

37°C, 95% stickiness 

3.2. Oocyte and sperm preparation and fertilization evaluation are discussed. 
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Four to six hours after oocyte objective, an embryologist infuses sperm into the cell's inside. 

Masturbation into a dry, clean and sterile dish is utilized to gather sperm from the patient's spouses 

following 2-5 days of requirement. From that point onward, it's shipped off the lab to be cooled in 

an incubation facility at 37◦c for thirty minutes. Extraction of azoosperm from azoospermic 

partners' gonads, epididymis, or Vas deferens was finished with incredible consideration. 

Following oocyte recuperation, cumulus crown cells were taken out during joined oocyte 

development. Oocytes that were prepared for microinjection were those that had previously shed 

their essential polar body, gone through enzymatic (hyaluronidase) and mechanical treatment and 

had been carefully analyzed for trademark changes. 

Fertilization is affirmed when inserted oocytes show two pronuclei (2PN) 12-17 hours after 

microinjection. Figure out how fertilization rate is impacted by this situation: 

FR% = (number of fertilized oocyte/Total number of injected oocyte) *100 

 Statistical analysis 

Fisher precise test, chi square test and discrete factors shown utilizing their number and rate were 

used to show the information. At the point when the result can be separated into two double levels, 

paired calculated relapse examination is utilized to figure the odd proportion (OR) and their 95% 

certainty spans. In the event that reasonable, a likelihood map is utilized to show the relationship. 

The factual examination was performed utilizing SPSS 20.0.0 and GraphPad Crystal 7.0 

programming. A p esteem was considered huge on the off chance that it was under 0.05. 

4. DATA ANALYSIS AND RESULTS  

A breakdown of the results of in vitro fertilization (IVF) divided into two age groups: 20–30 years 

and 30–40 years. There were 80 IVF cycles performed, of which 50 were in the 20–30 age range 

and 30 in the 30–40 age range. The results are categorized as "Success" and "Failure." Notably, 

compared to the 20–30 age group (54%), the 30–40 age group shows a greater rate of failures 

(83%) indicating a possible age-related influence on the success of IVF. The computed p-value of 

0.320, however, suggests that there is no statistically significant difference. To fully comprehend 

the observed results and their significance for maximizing IVF success rates across various age 

cohorts in Table 1, more investigation and evaluation of other factors, such as underlying 

reproductive difficulties and health concerns, are important. 

The following table summarizes the results of in vitro fertilization (IVF) treatments at varying 

diode laser (1.48µm) exposure times: 2 µs, 4.5 µs and 8 µs. After 80 IVF cycles were performed, 

of which 20, 25 and 35 were exposed to diode lasers for 2 µs, 4.5 µs and 8 µs, respectively, the 

results are classified as "Failure" or "Success." The p-value of 0.020 indicates that there is a 

statistically significant variation in the success rates among the exposure durations. When 

compared to 2 µs (25%) and 8 µs (37.15%), the 4.5 µs exposure length has the highest success rate 

(52%) and stands out. On the other hand, the failure rates show an inverse pattern, with the lowest 
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failure rate (48%) occurring at 4.5 µs exposure length. These results highlight the possible 

influence of laser parameter optimization on assisted reproductive technologies by indicating that 

the length of diode laser exposure at 4.5 µs may be linked to increased IVF success rates. For 

improved results in IVF treatments, more research into the underlying mechanisms and patient-

specific characteristics is necessary to improve and customize diode laser regimens. 

5. CONCLUSION: 

Laser-assisted hatching represents an important refinement in assisted reproductive technology, 

with the potential to improve embryo implantation and pregnancy outcomes. This study shows that 

optimizing laser parameters—particularly using a 4.5 μs diode laser pulse—can enhance IVF 

success rates, particularly in women under 35 and those with previous failed cycles. Although 

patient age and embryo quality remain critical factors, tailoring LAH techniques can provide 

measurable benefits. The findings indicate that younger patients (20–30 years) may benefit from 

shorter exposure times (2 μs), while older patients (30–40 years) could consider slightly longer 

exposures (8 μs) as a second option. Despite promising results, LAH is not without limitations; 

risks such as multiple pregnancies and procedural variability require careful consideration. Larger 

randomized studies, protocol standardization and integration of patient-specific factors will further 

refine LAH’s role in fertility treatment. Overall, LAH is a promising adjunct to IVF when applied 

judiciously, offering hope to couples and individuals seeking effective fertility solutions.  
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