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Abstract
Introduction. Infertility is a major reproductive health problem, and in vitro fertilization (IVF) with
intracytoplasmic sperm injection (ICSI) is widely used to improve conception in infertile couples.
Embryo cleavage rate is an important laboratory indicator of early embryo development, while sperm
morphology may reflect sperm structural and genetic integrity.
Aim: to analyze the association between sperm morphology and embryo cleavage rate in patients
undergoing IVF/ICSI.
Materials and Methods. This analytical retrospective study used medical records of infertile couples
undergoing IVF/ICSI at Dr. Hasan Sadikin Central General Hospital (Bandung) from January 2020
to December 2024. Patients with complete semen analysis based on World Health Organization
(WHO) 2021 criteria and embryo development data up to day 2 post-fertilization were included.
Sperm morphology was classified as normospermia or teratozoospermia, and cleavage rate as rapid,
normal, or slow. Statistical analysis was performed using the Chi-square test, with odds ratios (ORs)
and 95 % confidence intervals (CIs).
Results. A total of 159 records were analyzed. Sperm morphology was significantly associated with
cleavage rate (p = 0.001). Teratozoospermia was found in 97.0 % of rapid cleavage cases, 47.3 % of
normal cleavage cases, and 93.9 % of slow cleavage cases. Teratozoospermia was associated with
higher odds of rapid cleavage (OR = 35.636; 95 % CI = 4.673-271.760) and slow cleavage (OR =
17.261; 95 % CI =3.903-76.340).

MbI IpeIocTaBiIsieM JIaHHYH aBTOPCKYIO BEPCHIO JJisi oOeclieueH s paHHero JA0CTyIa K CTaThe. DTa PyKOIHCh ObLia
NpUHATa K MyOJMKalMKM W NPONLIA MPOLECC PELEH3UMPOBAHUS, HO HE ITPOIIIA IPOLECC PEelaKTHPOBAHUS, BEPCTKH,
NIPUCBOCHUS TIOPSAIKOBOW HyMEpalMU M KOPPEKTYPHI, YTO MOXET IMPUBECTH K PazIM4YMsiIM MEXAy IaHHOW Bepcued u
OKOHYATEeJIbHON OTpelaKTUPOBAaHHOW BepCHEH CTAaThH.
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Conclusion. Sperm morphology is significantly associated with embryo cleavage rate in IVF/ICSI.
Teratozoospermia may be related to altered timing of early embryo cleavage and may serve as an
additional prognostic parameter in IVF/ICSI counseling and laboratory assessment.
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Pesrome

BBenenme. becruioaue sBiseTcsl cepbe3HONM MNpoOIEeMON PEnpOAYKTHUBHOIO 3A0POBbS, W IS
yJIy4IIEHUS] BO3MOXKHOCTH 3a4aThsl y OECIUIOAHBIX Map HIMPOKO MCIIONIB3YETCs IKCTPaAKOPIOpaIbHOE
omnonoTBopenue (OKO) ¢ uHTpanurToruiasMaruyeckol uHbekuuen cnepmarozonnoB (MKCH).
Ckopocth poOsieHusi SMOpUOHA SBISETCS Ba)KHBIM J1a0OpaTOPHBIM HHAMKATOPOM €ro paHHEro
pa3BUTHSA, B TO BpeMsi Kak MOp¢OJIOTHS CHEPMAaTO30MA0B MOXKET OTpakaTh CTPYKTYPHYIO H
TFEeHETUYECKYIO IIEIOCTHOCTh CIIEPMATO30UI0B.

Hesab: nmpoaHaIM3UpPOBaTh B3aUMOCBSI3b MEXAYy MOP(OJOTHE CHepMaTO30HA0B U CKOPOCTHIO
npoOieHust SMOPUOHOB y manueHToB, nmpoxoasamx DKO/MKCH.

Marepunanbl u MeroAbl. B aHamuTHYECKOM pPETPOCIEKTHUBHOM HCCIIEIOBAaHUM HCIIOIb30BAIN
MEIUIUHCKHE KapThl Oecriofubix map, npoxoauBmmx DKO/MKCU B LlenTpanbHoit OonbHHIE
obero npoduiis umeHn qokropa Xacana Cagukuna (bangynr) ¢ saBaps 2020 r. mo nexadps 2024
r. B uccnenoBanue 6bU1M BKIIOYEHBI MAIUEHTHI € TIOJIHBIM aHAIM30M CIIEPMBI HA OCHOBE KPUTEPUEB

Bcemupnoii opranuzanuu 3apaBooxpaderust (BO3) ot 2021 r. u 1aHHBIMH O pa3BUTHU SMOPHOHOB
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10 2-ro JTHA nociie ormtonoTBopeHus. [1o Mopdonoruu cnepmMaTo30u0B BbIACISIN HOPMOCIIEPMHIO
WIH TepaTO300CIEPMHUIO, & CKOPOCTh APOOICHUS KIACCU(PHUIIMPOBATIN KaK OBICTPYIO, HOPMAaIbHYIO
wu MeuteHHy 0. CTaTHCTHYECKUH aHAIN3 IPOBOIHIM C HCIIONB30BAHUEM KPUTEPHS }> C PACUETOM
otHomenus mancos (OL) u 95 % noseputenbHbIX nHTEpBaIOB ().

Pe3yabTaThl. Becero 6su10 npoananusupoBano 159 3ammceit. Mopdosorus criepMaTo30u10B Obliia
3HAYUMO CBsi3aHa cO ckopocThio apooiienus (p = 0,001). Teparo3oocnepmust Oblia OOHApYyKEHA B
97,0% cmy4daeB ObicTporo apobienus, B 47,3% cirydaeB HOpMalbHOTO ApobaeHus u B 93,9% ciaydyaeB
MeJIeHHOTo IpoOienus. Teparo3zoocnepmust Obliia cBsA3aHa ¢ O0JIee BHICOKUMU IIaHCAMU OBICTPOTO
npobnenus (OIL = 35,636; 95 % AU = 4,673-271,760) u memnennoro apoodsenus (O = 17,261;
95 % AU = 3,903-76,340).

3akiouenue. Mopdosorusi criepMaTo30MA0B 3HAYUMO CBSI3aHA CO CKOPOCTBIO JpoOiIeHus
smbOpuonoB npu DKO/MKCHU. Teparozoocriepmusi MOKET OBITH CBSI3aHA C M3MEHEHHEM CPOKOB
paHHero JpoOieHHuss SMOPUOHOB U MOMKET CIYKUThb JOMOJHUTEIbHBIM MPOTHOCTHYECKUM
napameTpoM npu KoHcynbTupoBanuu 1o nosoay IKO/MKCH u npu mabopaTOpHO# OIEHKE.
KioueBble cjioBa: MOpQOJIOTHS CIIEPMATO30UIOB, TEPATO300CHEPMUs, CKOPOCTH JAPOOIJICHUS,
JKCTpaKopropaibHoe  omnoaoTBopeHue, OKO,  uHTpauuTomiazMaTuyeckas  HUHBEKIUS
cnepmarozonoB, UKCH, 6ecruionue

Jas uutupoBanus: Camcyaus U.C., PaxmaBaru A., Opouanau @., [lesu H. B3aumocssszp Mexay
MOp(OJIOTHEH CIepMaTO30MI0B H CKOPOCTBIO Ipo0JIeHrss IMOPHOHOB NPU IKCTPAKOPHIOPATHEHOM
OTLIOIOTBOPEHUH: PETPOCIEKTUBHOE HccenoBaHue. Axywepcmeo, [ unexonozus u Penpodykyus.

2026;[mpunstas pykonucs|. https://doi.org/10.17749/2313-7347/0b.gyn.rep.2026.754.

Highlights OcHOBHBIE MOMEHTBI

What is already known about this subject? Uto yrKe M3BECTHO 00 3TOM TeMe?

Infertility affects many couples worldwide, and in
vitro fertilization with intracytoplasmic sperm
injection (IVF/ICSI) is a widely used assisted
reproductive technology for managing infertility.

becruiogme  3aTparuBaeT  3HAYMTENHLHOE  YHCIIO
CYyHPYKECKUX nap BO BCEM Mupe, n
AKCTPaKOPIOPATHHOE OTUIOZIOTBOPEHHUE c
HHTPALUTOIIa3MAaTUYECKOMN HHBEKINER
CIIEpPMAaTO30U/I0B (BKO/MKCH) HIMPOKO
NpPUMEHSETCd  KaKk  METOJ  BCIIOMOTraTelbHBIX
PENPOTYKTUBHBIX TEXHOJOTHH.

IVF success is influenced by multiple factors,
including sperm quality, oocyte quality, embryo
development, endometrial receptivity, and patient
characteristics.

Yenemnocts OKO 3aBHCHUT OT MHOTHX (akTOpOB,
BKJIIOYAsl KadyeCTBO CIIEPMBI, KauyeCTBO OOLUTOB,
pa3BuTHE AMOPHOHA, PELENITUBHOCTh SHAOMETPHUS U
XapaKTEePUCTHUKH MAIEHTOB.

Sperm morphology may influence fertilization and
embryo development through its association with
oocyte penetration, DNA integrity, oxidative stress,
and early embryonic cleavage.

Mopdoiorus criepMaTo30U0B MOXKET BIHATH Ha
OIJIOAOTBOPEHUE U pa3BUTHE SMOPHOHA Yepe3 CBS3b
¢ TmneHerpauued oonuta, 1enoctHocthio JIHK,
OKCUIATUBHBIM CTPECCOM U paHHUM JIpO6HeHI/IeM
SMOpHOHA.

What are the new findings?

YT0 HOBOTO JAET CTAThA?

This study evaluates the association between sperm
morphology and cleavage rate among IVF patients

B wuccnemoBaHMM  OLIEHWBAETCS  CBSI3b  MEXAY
Mopdomorueli  CepMaToO30MIAOB M 4aCTOTOMH
Jpo0JieHUs] S3MOPHOHOB Yy TAIMEHTOB, MPOXOJISIINX
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undergoing ICSI at Dr. Hasan Sadikin Central
General Hospital, Bandung.

OKO c¢ mnpumenenuem WKCU B IlentpansHoii
OonpHUIIE 001Iero MPodIIIT IMEHN TOKTOpa XacaHa
Canukuna B bannyHre.

The study classifies sperm morphology as normal or
abnormal and cleavage rate as high or low, allowing
focused analysis of their relationship.

B pabote Mopdoorus CIIepMaTo30UI0B
Kiaccudumpyercs KaK HOpMaJIbHAs WITH
[aTOJIOTHYECKasi, a dacrora ApOONeHHMs — Kak

BBICOKasA WM HH3KasA, 4YTO IO3BOJJIACT MPOBECTU
HeJ’IeHaHpaBJ’IeHHLIfI aHaJIN3 UX B3aMMOCBA3H.

The findings may clarify whether sperm morphology
remains clinically relevant for predicting early
embryo cleavage after ICSI.

[Monmy4yeHHble  pe3ynmbTaThl  MOTYT  YTOYHHTH,
coxpaHser JM  MOP(DOJOTHS  CHEPMaTO30H/I0B
KJIIMHUYECKYIO0 3HAYMMOCTh KaK MPEAUKTOP PaHHETO
npo6nenwus smopuona mocie MKCH.

How might it impact on clinical practice in the
foreseeable future?

Kak 3T0 MOXXeT NOBIUATH HAa KINHUYECKYIO
MIPAaKTUKY B 0003puMoM Oyaymiem?

The results may help clinicians consider sperm
morphology as an additional prognostic parameter in
IVF/ICSI counseling and treatment planning.

Pesynapratel  uccienoBaHMs =~ MOTYT — IIOMOYb
KIMHALUCTAM paccMaTpuBaTh MOpPGOIOTHIO
CIIEpPMAaTO30UI0B KaK JOTIOJTHUTENbHBIN

MPOTHOCTUYECKUI TTapaMeTp MPpH KOHCYIbTHPOBAHUH
u aaupoBannu IKO/MKCH.

Improved understanding of sperm morphology and
cleavage rate may support better embryo assessment
and optimization of laboratory sperm selection
strategies.

Bonee rnyOokoe TNOHUMAaHUE CBSI3U  MEXIY
Mopdomornelr  ciepMaTo30MAOB M YAacTOTOH
OpoOJeHusT MOXeET CrocoOCTBOBATh yIYUILICHHIO
OIIEHKH 3MOPHOHOB M ONTHMU3AIINHU J1a00paTOPHBIX
CTpaTeruii orbopa cepMaTo30HMI0B.

The study may provide local evidence to guide
reproductive specialists in improving IVF outcomes
among infertile couples.

HccnenoBanue MOXKET NPENOCTaBUTH JIOKAJIBHBIE
JlaHHbIE, TIOJIE3HBIE JUISI PENPOAYKTOJIOTOB IIPU
pa3paboTke MOIXO0JI0B K MTOBBILIEHHIO

spdextuBHOCTH DKO y OecIOAHbIX map.

Introduction / BBeaenue

Infertility is a reproductive health issue affecting approximately 8-12 % of couples
worldwide. One of the commonly employed methods to address infertility is assisted reproductive
technology, such as in vitro fertilization (IVF) [1]. Several indicators can determine the success of
IVF, including sperm motility, blastocyst development rate, fertilization rate, embryo development
rate, implantation rate, and cleavage rate [2]. According to the European Society of Human
Reproduction and Embryology (ESHRE), cleavage rate is an important indicator because it reflects
how well the culture system supports cell division, assesses the embryo’s growth potential, and
detects contamination within the culture [2]. One factor that can influence cleavage rate is sperm
quality, particularly sperm morphology [3].

Normal sperm morphology indicates a well-structured sperm suitable for fertilization,
whereas abnormal sperm morphology is often associated with impairments in fertilization and
embryo development processes [4]. Good sperm morphology is linked to a reduced risk of genetic
material damage, as sperm genetic integrity plays a crucial role in embryo cleavage [5]. Several
studies have demonstrated that sperm with abnormal morphology tend to have difficulties penetrating
the oocyte, which can adversely affect cell division and the quality of resulting embryos [6, 7]. Poor

sperm morphology is associated with DNA damage that leads to chromosomal misdistribution,



resulting in aneuploidy and cleavage arrest at the 8-cell stage [8]. Additionally, sperm with abnormal
morphology exhibit reactive oxygen species (ROS) levels 2.5 times higher, which can reduce
blastocyst formation by 34 % [9].

Sperm quality can be influenced by several factors, including motility, sperm count, as well
as external factors such as lifestyle and medical conditions of the male partner [4]. In IVF procedures,
the selection of the best sperm is performed using specific techniques such as swim-up or density
gradient centrifugation to enhance the likelihood of successful fertilization [10]. A previous study
conducted in Cleveland in 2011 found no significant difference in cleavage rates between patients
with poor sperm morphology (98 %) and those with normal sperm morphology (99 %) undergoing
intracytoplasmic sperm injection (ICSI) [3]. Conversely, a study conducted in India in 2023 reported
different findings, where subjects with normal sperm morphology had a higher average cleavage rate
(68 %) compared to those with abnormal morphology (54.4 %) [11]. Therefore, it remains a subject
of debate whether selecting sperm with optimal morphology during IVF procedures significantly
improves cleavage rates.

Aim: to analyze the relationship between sperm morphology and cleavage rate in patients

undergoing IVF, serving as a reference for determining management strategies in infertility cases.
Materials and Methods / MaTepuaJjbl 1 MeTOIbI

Research tasks / 3axaun ncciaenoBanus
The research tasks of this study are as follows:
1. to describe the distribution of cleavage rates (rapid, normal, and slow) among embryos
produced from IVF-ICSI procedures at Dr. Hasan Sadikin Central General Hospital;
2. to analyze the statistical association between sperm morphology categories and cleavage rate
groups using the Chi-Square test;
3. to determine the odds ratio (OR) of experiencing rapid or slow cleavage in patients with
teratozoospermia compared to those with normospermia, with a 95 % confidence interval
(CD).
Study design / /Iu3aiin uccjienoBanus
This study is an analytical retrospective study. The research was conducted to analyze the
relationship between sperm morphology and cleavage rate in infertile couples undergoing IVF
programs at Dr. Hasan Sadikin Central General Hospital. Data collection was performed using
medical records obtained from the period of January 2020 to December 2024.
The study population consisted of all infertile couples undergoing IVF treatment using ICSI
method at Dr. Hasan Sadikin Central General Hospital who met the inclusion and exclusion criteria.
Data were collected using a whole sampling method, followed by selection based on inclusion and

exclusion criteria to obtain a sample with the desired characteristics.



Inclusion and exclusion criteria / Kpurepuu BKJIIOUEHHS U UCKJIIOYEHUSI

Inclusion criteria: infertile couples undergoing IVF with the ICSI method, availability of
complete sperm analysis data including morphology parameters based on the manual laboratory
examination according to WHO 2021 guidelines, and availability of embryo development data up to
day 2 post-fertilization (cleavage rate).

Exclusion criteria: patients with medical conditions that could affect IVF outcomes, such as
genetic disorders or chromosomal abnormalities.

Study methods / MeToabl ncciie1oBaHus

Samples were selected using consecutive sampling according to inclusion criteria: complete
semen analysis including sperm morphology based on WHO 2021 criteria and available embryo
development data to assess cleavage rate; patients with genetic or chromosomal disorders will be
excluded. Sperm morphology, categorized as normal or abnormal, is the independent variable, while
cleavage rate, categorized as high (> 80 %) or low (< 80 %), is the dependent variable.

Statistical analysis / CtaTucTnyeckuii anaiaus

Data were analyzed using SPSS version 26.0. Descriptive statistics were used to summarize
the baseline characteristics. Numerical variables were presented as mean =+ standard deviation,
median, and range, while categorical variables were presented as frequencies and precentages. The
association between sperm morphology and cleavage rate was analyzed using the Chi-square test or
Fisher’s exact test when the assumptions of the Chi-square test were not met. Binary logistic
regression was performed to control for potential confounders. A p-value < 0.05 was considered
statistically significant.

Data confidentiality / KonguaeHunaabHOCTh JaHHBIX

To ensure data confidentiality, all patient data were anonymized. Access to the dataset was
restricted to the research team, and electronic data were deleted from the researchers’ repository

within five years after the completion of the study.
Results / Pe3yabTaTbl

There are 159 data recorded and has been screened from the patient's registry at Dr. Hasan
Sadikin General Hospital, the characteristic is shown in Table 1. The mean age for the female patients
is 33.56 = 4.153 years and the mean age for male patients is 36.29 + 51.62 years. The mean for body
weight is 60.05 = 6.301 kg, the mean height is 1.55 = 0.047 sm, and the mean body mass index is
24.97 + 3.235.

Table 1. Research patient's general characteristic.

Taoauna 1. OOmas XxapakTepucTUKa MalMEeHTOB, yYaCTBOBABIINX B HCCIICIOBAHUHU.

Variable / IToka3aTtejn N=159

Female age, years / Bozpact :kenimu, jer



Mean + SD 33.56 +£4.153
Median / Mennana 33.00
Range / JInanazon (min—max) 27.00—42.00
Male age, years / Bozpact myskaun, Jjiet

Mean = SD 36.29 +5.16
Median / Menana 35.00
Range / /Inanaszon (min—max) 30.00-55.00
Weight, kg / Macca Tena, kr

Mean + SD 60.05 +6.301
Median / Menana 59.00
Range / /Inanaszon (min—max) 48.00-71.00
Height, m / Poct, m

Mean = SD 1.55+0.047
Median / Menuana 1.55
Range / /Inanaszon (min—max) 1.48-1.67
Body mass index / Minjiexe maccnl Tesa

Mean = SD 24.97 +3.235
Median / Menuana 24.14
Range / /Inanazon (min—max) 19.57-32.41

The comparison of association between sperm morphology and cleavage rate is shown in
Table 2. In the rapid cleavage group, patients with normal sperm morphology accounted for 1 case
(3.0 %), while those with Teratozoospermia comprised 32 cases (97.0 %). In the normal cleavage
group, patients with normospermia numbered 49 cases (52.7 %), and those with teratozoospermia
totaled 44 cases (47.3 %). In the slow cleavage group, patients with normospermia were 2 cases (6.1
%), whereas teratozoospermia cases amounted to 31 (93.9 %).
Table 2. Comparison or association between sperm morphology and cleavage rate.

Ta6auna 2. CpaBHEeHHE WM B3aUMOCBSI3b MEXIy MOP(OJIOTHEH CIepMaTO30UI0B U CKOPOCTHIO

TpOOIeHUSI.
Cleavage rate, n (%) / Cxopocts apodienusi, n (%) p value
Variable Rapid Normal Slow
ITepemennas bbicTpas HopmaubHas Mensiennas 3HayeHue
n =33 n=93 n =233 p

Sperm morphology / Mopdoaorus cnepmMaTo3onios
Normospermia / 1(3.0) 49 (52.7) 2(6.1) 0.001
Hopmocniepmust
Teratozoospermia / 32 (97.0) 44 (47.3) 31(93.9)
Teparo3oocnepmus

Note: for categorical data, the p-value is calculated based on the Chi-Square test with alternative tests of Kolmogorov-
Smirnov and Fisher's Exact test if the assumptions of the Chi-Square test are not met. The significance is determined
based on a p-value < 0.05.

np“l\lc‘[al[ﬂcf JJI KaTCropruaJbHbIX JaHHBIX 3HAYCHUE P paCCYUTAaHO HAa OCHOBE KPHUTCPUL Xz, a B ClIy4yac HeCO6J[I*OU.€Hl/IH
IPEANONOKEHUH KPUTEPHS ¥> — C TIOMOILBIO AlbTEPHATUBHBIX KpuTepueB Koamoropopa-CMUPHOBA U TOYHOTO KPUTEPHUSI

Ouiepa. 3HaUUMOCTb pa3auyuuil onpeaeseHa npu 3Hadenuu p < 0,05.



For categorical data analysis in the above table, the Chi-square statistical test was applied to
evaluate sperm morphology. The results revealed a statistically significant p < 0.05 for the sperm
morphology variable. This indicates a significant difference in proportions between sperm
morphology categories across the cleavage rate groups. Thus, it can be concluded that sperm
morphology distribution varies significantly among the cleavage rate cohorts.

In the Rapid Cleavage group, patients with sperm morphology categorized as
teratozoospermia accounted for 32 cases or 97 %, while those with normospermia accounted for only
1 case or 3 %. In the Normal Cleavage group, patients with teratozoospermia were 44 cases or 47.3
%, and those with normospermia were 49 cases or 52.7 %. To analyze the categorical data in the table
above, a Chi-Square statistical test was employed to assess sperm morphology. The statistical analysis
revealed that the p-value for the sperm morphology variable was less than 0.05 (p < 0.05), indicating
statistical significance. Therefore, it can be concluded that there is a statistically significant difference
in the proportion of sperm morphology between the Rapid Cleavage and Normal Cleavage groups
(Table 3). The odds ratio further suggests that patients with teratozoospermia are 35.64 times more
likely to experience rapid cleavage compared to patients with normospermia, with a 95 % confidence
interval of 4.67 to 271.76.

Table 3. Comparison and odds ratio (OR) of sperm morphology in rapid and normal cleavage rate.
Tabéanuna 3. CpaBHenue u otHoueHue mancos (OLI) mopdonoruu crepmMaro3oua0B MpU OBICTPOM

U HOpMAJIbHOM Z[pO6H€HI/H/I.

Cleavage rate, n (%)

0,
CkopocTh apobaenns, n (%) OR (95 % CI) p value

Variable Rapid Normal OIII (95 % JIN) 3nauenne
ITepemennasn
BeicTpas HopmaibHas p
n =233 n =93
Sperm morphology / 35.636 0.001
Mopdo.iorus (4.673-271.760)
CIepMAaTOo30H/10B
Normospermia / 1(3.0) 49 (52.7)
Hopmocniepmust
Teratozoospermia / 32 (97.0) 44 (47.3)
Teparo3oocnepmust

Note: for categorical data, the p-value was calculated using the Chi-Square test, with the Kolmogorov-Smirnov test or
Fisher's Exact test as alternatives when the Chi-Square test's assumptions were not met. Statistical significance was
determined at a threshold of p < 0.05.

Hpumeqaﬂue: JJI1 KaTCTOPHUAJIbHBIX JaHHBIX 3HAYCHUEC P PACCHUTAHO HA OCHOBE KPHUTCPU XZ, a B CJIydae HGC()6HK),I[CHHFI
l[pe;lllOJlO)KeHM[:’I KPpUTEpUs XZ C IOMOIIBIO AJIBTCPHATUBHBIX KPUTCPUCB KOJIMOI‘O]’)OB&-CMHDHOBR 1 TOYHOI'O KpUTCpU

@umepa. 3HAYMMOCTb pa3Inuuil onpeeneHa npu 3HaueHuu p < 0,05.



In the Slow Cleavage group, patients with sperm morphology categorized as teratozoospermia
accounted for 31 cases or 93.9 %, while those with normospermia accounted for 2 cases or 6.1 %. In
the Normal Cleavage group, patients with teratozoospermia were 44 cases or 47.3 %, and those with
normospermia were 49 cases or 52.7 %. To analyze the categorical data presented in the table above,
a Chi-Square statistical test was employed to assess the variable of sperm morphology. The statistical
analysis indicated that the p-value for the sperm morphology variable was less than 0.05 (p < 0.05),
signifying statistical significance. Accordingly, it can be concluded that there is a statistically
significant difference in the proportion of sperm morphology between the Slow Cleavage and Normal
Cleavage groups (Table 4). The odds ratio further indicates that patients with teratozoospermia are
17.26 times more likely to experience slow cleavage compared to patients with normospermia, with
a 95 % CI of 3.90 to 76.34.

Table 4. Comparison and odds ratio (OR) of sperm morphology in slow and normal cleavage rate.
Ta6auua 4. CpaBuenue u otHomenue maHcoB (OLL) mopdonoruu crnepmMaTo30UI0B MpU

MCIJICHHOM W HOpMaJIbHOM }:[pO6J'I€HI/II/I.

Cleavage rate, n (%)

Cxopoctb apodJenusi, n (%) OR CI95 % p value
Variable Slow Normal Ol (95 % ANU) 3naueHue
Mensiennas HopMmaubHas p
n =33 n =93
Sperm morphology / 17.261 0.001
Mopdo.iorus (3.903-76.340)
CIepMAaTOo30M/10B
Normospermia / 31(93.9) 44 (47.3)
Hopmocnepmus
Teratozoospermia / 2(6.1) 49 (52.7)
TepaTozoocniepmus

Note: for categorical data, the p-value was calculated using the Chi-Square test, with the Kolmogorov-Smirnov test or
Fisher's Exact test as alternatives when the Chi-Square test's assumptions were not met. Statistical significance was
determined at a threshold of p < 0.05.

“pﬂMC‘lallHCf JJI KaTCropruaJbHbIX JaHHBIX 3HAYCHUE P paCCYUTAaHO HAa OCHOBE KPHUTCPUL Xz, a B CJIy4ac H6C06J[}OU,€HMH
l[pe,LIIIOJlO}KeHM[:’I KPpUTCpUs XZ C IOMOIIBIO AJIBTCPHATUBHBIX KPUTCPUCB KOJIMOI‘O]’)OB&-CMHpHOBa 1 TOYHOI'O KpUTCpU

®duniepa. 3HAYMMOCTh PA3IMUKK orpezesneHa npu 3HaueHuu p < 0,05.
Discussion / O0cy:knenue

The findings of this study demonstrate a statistically significant association between sperm
morphology and cleavage rate in patients undergoing IVF, as evidenced by the Chi-square test results
(p <0.05). The predominance of teratozoospermia in both the rapid cleavage rate (97,0 %) and slow

cleavage rate (93.9 %) groups, compared to the more balanced distribution in the normal cleavage



rate group (52.7 % normospermia vs. 47.3 % teratozoospermia), suggests that abnormal sperm
morphology may compromise the timing and quality of embryo division.

The results from this study partially contradict earlier studies, such as the 2011 Cleveland trial
reporting no significant cleavage rate differences between normal and abnormal sperm morphology
groups. In this study, they analyze 235 women and found no difference in fertilization rate and
pregnancy rate in group A (0—2 % normal morphology) and group B (5—13 % normal morphology).
They also found that significantly fewer embryos from Group A had undergone compaction compared
to Group B embryos (p = 0.0007). But in Day 5, Group A blastulation was 34,0 % compared to group
B 38,0 % blastulation (p > 0.05). This study concluded that blastulation rates were not significantly
different even though compaction rates showed a delay in Group A [3]. In contrast, this study
resonates with findings from the 2023 Indian study, which observed superior cleavage rates in
normospermic samples. In this study, it was found that the cleavage rate was higher in subjects with
normal sperm morphology at 3,0 % (67.94) compared to 2,0 % (60.87) and 1,0 % (54.38). The study
also employed the Cramér’s V test to assess the strength of the correlation between sperm morphology
and cleavage rate. A Cramér’s V value of 0.714 was obtained, indicating a strong correlation between
sperm morphology and fertility rate. Furthermore, this correlation was reinforced by the finding that
a higher proportion of normal sperm morphology was associated with an increased average cleavage
rate [11].

Several factors may explain why this phenomenon occurs. The first is the morphology of the
acrosome structure. The acrosome plays a crucial role in the structural changes that occur when sperm
encounters the oocyte. These processes include capacitation, the acrosome reaction, and the release
of enzymes. If the acrosome is improperly formed, these processes cannot proceed effectively,
thereby preventing fertilization. The shape of the sperm head is also important for recognition and
binding to the zona pellucida of the oocyte. Sperm with abnormal head morphology are less likely to
be recognized by the oocyte, hindering the fusion between the acrosome and the zona pellucida [12,
13]. Poor sperm morphology may also reflect DNA fragmentation within the sperm nucleus. This
occurs due to failure in the repair of nuclear DNA during the spermatid stage. Sperm exhibiting large
residual cytoplasm are associated with increased DNA strand breaks and elevated ROS production
[14]. A study conducted in Bulgaria found that defects in the sperm head are associated with late-
stage embryo development, defects in the neck (midpiece) correlate with intermediate embryo
cleavage, and tail defects are related to early stages of embryo development. Additionally, sperm with
head defects have been linked to delayed blastocyst formation (t9—tHB) [15].

This study’s retrospective design limits causal inference, and confounding variables such as
female age, ovarian response, or embryological techniques were not controlled for. The unusually

high standard deviation in male age (36.29 + 51.62 years) warrants scrutiny, as it may reflect data



entry errors or sampling bias. Future prospective studies with larger cohorts and standardized

protocols are needed to isolate the impact of sperm morphology while accounting for female and

procedural factors. Additionally, extending follow-up to later developmental stages (e.g., blastocyst

formation or live birth rates) could clarify whether cleavage rate discrepancies translate to clinically

meaningful outcomes.

Conclusion / 3ak/rouenue

There is a statistically significant association between sperm morphology and cleavage rate

in patients undergoing IVF treatment. Specifically, the distribution of sperm morphology categories

(normospermia vs. teratozoospermia) differs significantly across the rapid, normal, and slow cleavage

rate groups. The rapid cleavage rate group exclusively consisted of patients with teratozoospermia,

while the normal cleavage group had a more balanced distribution, and the slow Cleavage rate group

was predominantly teratozoospermia as well. This suggests that abnormal sperm morphology

(teratozoospermia) may be linked to impaired or delayed embryo cleavage, which could potentially

affect IVF outcomes.
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