120}y AEs hitp:/rjms.iums.ac.ir VAP 5 es V04 ojled VF o9 gl) ._.,Eu.'l'JH ogle alan

20 G105l 9 (3T AY (im0 Sgur 4y B L)] (i ol 2>
Ogud o0 (o 35 AV oSl adsl b oy ylow

Ol 03 @ (Seko dued oSl @ (5y9)bb Sloyd Slasios 1S ye (58 1 2lgl ylog!
khaliliS9@hotmail.com .( Jgtue osiuwm i) o))l 5 3 (Soo aped oSl 331 (£)5)bb Sloys (Slisioss 3 50 o038 1 JulS  J& Soomon

SEIFIE byl gy AN+ sl ol

FXVLES

RET:RVY PR

09,5 a4y ;S5 oaiy] (3ol adllas (ol )3 (2 FFAY Cankld sl b wldye £)9)ll o b oyl (o Mogiow (1930 GuF B2 (o0 )8 9,
O+ 5l yieS g duoyd 03 3l s b olb s X0 s gnalS’ Loy 30las dlacl ogu b (45,2 Vo) JaiS'y (452 Vo) mad (452 V+) (9051
Uiy o 09,550 60 )3 oz | polo o) 4 JUal 51 I3 s sl gl g a3 90l 09,550 s adllas 3y (pgrusliioS 3 00y
A dglie b b il (glaog)S oy (Shals g (055 AV e 05 plodl (lalblie gua 508 09,5 )3 9 8 5l 5 ST (i 5 Mgy
S slmosls 5IUT g ulglS= G ysS b g (S5 (ot 9051 L 4l Sy uilly 3T gl Loy Cilio (clmog)S (o8 (sloedls LT
A edlazwl d)lﬁ] ).Jlj o SPSS N3l ey sl plosl g5 SIS 09@)'] bwgs

299 59)§ Ay d)lf Koz &0)70 JS;"?X ty ‘FSH ‘LH ‘beb.w] (P EIM ‘d)ﬁ)lfb [WFRV s)Lo.u O™ ).laa )I d)l)w u9‘.93 lb&élg.
A 39 Ly bag)S s oS ke i g 0 oSS (puin il 1) (oS5t (@l a5 odel Cawd &) Ko Bl ¢ ppizreds Cail
5 o <0903l G109, O (weliinS B (i (imen A o ooy S (o josisdly o3luil g (e b (nge) iaS 3 (55 o 6 )bsine
g YO sy a0) goil 09,5 o (b (Klols g (035 &Y e ol (AYVOES/Y § LYEISENS JAFIOEF/A L5 &) cudlss (U] S
(<ol oN) 292 5L g BB g 0 (Ao g Zov b ) SS9 (AXIA 5 70 a5 @) o 095 L dglia o (V-7

S (8 il b hlon )3 600k 5 (235 Y Gl dgute 4 e (SS15elS g )3 (i (5Ss S (g3l L (5np s 18 S A
Sy (5 &Y

ol (35 AY CanSlS oy amlined b (L0 lgalS

oM gl s LaciaS )3 oil o Aoddio

[ Downloaded from rjms.iums.ac.ir on 2025-07-18 ]

Ot A5 Qi Ald (yga g st gl
laswogly Ligy 0¥ g yogiwdl (ro b g b yogiasdls
b Jolos Dlounss 5l a5 Wigds 0 0035 (ZP)
Feoogo> a5 Conl o 890 L,_,)_a_, ORI
om‘:’,uj‘)b od—d g 6L‘bu-‘> ).‘ Aoy
MM):) (FRY S LEON - | RS
sloseiz aSbulil (V) s g oLt 555
s3] (SisTed e slaaslis Ly 4S8
OSao Hgmmlised 8 a5 d) oo Al 4 e e
S Gyl g S e ol b sl ol el
e (A) a5l b g Sy o
aS oloy) wad 5oV -YOL) Lawgie () - 4>)
(il 00,5 JLsl |y s 5l a0 YO 5l i

Slo by, Colige ;3 el Jolse 51 (S

Assisted  Reproductive) s ,9,L— oS
40 ouds adgi i cuaS (Technology: ART
38 Jgeraygbas Lo i (V=) cunl olKilos]
NS o0 )R omindige eeldimir e S
S59098 550 Lo slne @ az gl b bz (n e g
Ple oy an Jlissl cgzr e JU 5 0
S33d93,50 bl 4z )51 (F-F) el o L]
Ol—zren Lol w)ls 0l slacgsga o
Ao B 008 ln gy il 5 el S
slpod > 5 o> (0-F) oDl oo iz
Sl So i 50 (beieS 18) oDl g
P T Y PR YO U PN

O oo oy b bl ! o 1 ol g ools 1 )8



https://rjms.iums.ac.ir/article-1-4473-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-18 ]

@ 5303k 5 RS WY (liae dgnp 4 ymie ALl i oo (A

S Y CenSs aile b lew o Skl
.09.3

SLIETD)

092° G5 4B o ohles ol
9t Ele Ly ACSD) e ol
o=l ) =S Y cllSls (L8 asll b ails e
Vo) gyl 09,5 dw 4 55 eail  olay axllae
(a2 V0) J Sy (a2 Vo) o (s
g oo, 00 3l i b glepus $al s
asllas o lg yguwlied B o0 00 5l S
5 00, LS aieSonl @ adllas ol was
o b a8 5 ol 5l Sl a5 cols,
Samnd 93 Joo 3 olosl o adlllan (ol o diges
g A asllas Su 8 4 d g Lol acwbe
Vo dged o o Shols e (0 LY islsal
b sl 09 S e gl a2 2

2 3] Gt Sy S K K i
Karma/Gonal j et lawgs ouls J S lawess
Eo i Sl as > pg0 59, 31 a5 F 150 IU
Jo5ded O Blas a5 Jloj .ol plol cogy ool
YO ME Wy oo VTS i A
GnRH (Cetrotide, Merck < 565 L]

G=uy ole; L g o 5lel Serono, Germany)
S Paw bawg laess Fwl il aelsl hCG
=on Jl il (oo a5 O3ls G5k ]
Pregnyl, ) HCG axlg Ve oo bl o Joo
Y#-YY¥ ;| o= 9 3,5 (Organon, Netherlands
plosl B8 sigm Ojlal cou iS5 Sedw el
09> G-y Lbgms 9 W oy 0 ACST

o5 Wb a5 (g b el (o gins
YA 7L <5’L’))‘ O ol plol el ouls ools
2582 3l g OoSwg S pj )3 Swesd
= 09,5 3 gl oz 3l m 093l 0955
095 53 9 )yl damwgi ZP (5,5 5 5l ey
S Sl ol i (S35I58 50 S

AP 55 s V08 o5l OYF 055 15y ySaisjs gle alan

sobiedn g3l Lo A a9t oe (sunaiib
L oBiolejl 4o oo oy (i CotS Sgap
00 B aile s iy sl s 5l eolanl
(V) el a8 5 Oy izl LacaeS 3
sloaS iy oobwl o Lapiz (n e Sl
I S igb o0 Sl 055 (3905850
oyei Ly eir S 5T LT aS 0gds e ke
Yo o,0i b i o @ hos b S39958)90
Wlgi oo etz olb (50,8 Ly LT S0 L,

$s b w8 ,5b cos |, Sl ol
S239058 590 (s 003 SLrptmw plod Lo
)_f.lo ‘_,’JS_W & bl :"Lj‘so Oy
490 slad o 1o o las S olis boes 45
oo G 655 JSB 1SS PVS) sles
PVS 15 50 00 auin a5 cul ools lis Oldlas
L3 &b sl b amdlgin Coul (Koo
aS ol sle céyig pey de (Ve VY) wlL
9= (659,00 Glo,s jo Al LdS sl ans o
30 =S Y Gl Gl Jg ol a8 S
Sy oS Ay CwSs (F) cunl ol o>
CotS b o Jl JLoo 4y aS 0gd oo 3
sy 0 CnSs ol e sl o35 Y YL
bsye (i bspole BYo & Wlgiee (035
Sl szl Jolis (s pole Jalge a5l
delse g iy o yogail (idgag i o>,
N Y TR g (RLIA G IR W TS VRN YO
SIS 0 Jalge b (Saiy OYNiS 4y i
bl gl iz Ul 8l 4 e oS i
Y L ¢ ZP (Hatching) cjois 5L ey jo 0,
So \)_..>1 OY) 00,5 sy 0l ¥
5 LaciaS 8 o, 5 4 ol (5155 050 8,155
e sl pegiadl SIS pas sl gl S
Limdlys ooy 4y JUH 3 g s al> 50 50
o=l Bas (V) 0sd S A Y Cuddge 4 i
sl sl s Lacaad 3 Bis 51 b)) asdlas
2 (859,50 2ln >1,2) PVS I iz
5 =55 Y Ol o S3lelS ado e i

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-4473-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-18 ]

fon s e el (1)

P an o 1ely S o555 )50 (2l Pl 51 8 (C 0)5) CopialiiaS B 70 395 L 93 jg) 0w 10 w315lS G o sl by ) U8

008 )5 S 9,50 0d plonil (eg Se
Shxe oy, ol 5l 9 Yo/l PVP L a3
oyld 50 (1 5l ey ComsSae Sgi 09 0
O 5 o Ad s gt 5 S (50
ZP o g o ails a5 wous )l Can b i
VWV Slho—w S ¥V el caBge o
Job L 5058 9ole 090 )5 Jawsgs (5 o9 ,Sne
oloml a gl o 90 Sow 4 ogil VFA zg0
5 0)ls ZP Elyg—u jl ool g Soe 0
U SR B O T RPN [ [P VR P YW DX gt
o S S o -i3 sl Joil S oS )
s yogiasdly Sl bl ) Js15 5 5 0 4 (il
USC5) 08 0y oy S5 4 b T 5 oy
GI-V5 ciS oo o e B0 L Lo ()
02 07/ CO2 78 @15 a 35 ,950eS01 o g as
b o) 4 JUl Gloj B ogendas a0 YV 4
g LacceS 8 903l 09,5 ,0 i easls 55k
i 5l ey 4 JUsl S i sle Jgil S
Dysbome ;o Ligy anY o 095,50 a5
L R g o e R B
Olgme an Ju3S Ay ais plxl ol Ao e
oo 3 s i pes Shalr S S 5
0dds Jile piz o 00 000 Sl ds o
3 o i coin Uy Sl o 4l
iy i B 0l pe i b e Jll

A

http://rjms.iums.ac.ir

(Y00 x:0liS)5) (B 1)5) (29Kw9,50e (ol el
(Nikon TE & jg0] ey ,Sowe 3l oolazwl b (£)
(et (8,5 L3 w1090 300, Japan)
A_»o)b ‘QHLMS /)é 651” ¢y lew JL.\.’.?
o5lal o2 5 yogluwdl diwd Curdg (ygemlied)é
90 4 liueS 3 ool ol Cud e pogindly (09
4_{6‘43;4_?,&5 . e EARTIN 96&*5%4:5‘*’0
40 Adg yegiwdl o Wjglxe jo laieS 5 S
Fogdl (i Oyglme ;o Sl g &g
Ao adg sy o peglwdl (po slad ;o g 0oy
ma_»rau;rb)owajg_@
J_">L> > aS Gho )0 O yg0 4 uj.a.».’la.».nf)s
u*‘L“" 2 Lasu.u.:- W u»)‘)f oo; Jl:..w‘ |) /P
A NA e 09,5, 4 S235058 550 line

03000l Lo yogiadl 1€ . yguslives 3 AV« b5 6llo
J5=1,5 3 gammlineS 3 20+ Ls glls pl pls
S5m JslS 5 P00 5 ) VU (gmnilinel )3
ol
9 Sliwr 63y 2 Joe Rl i lbe e
e 9 emedS gy EtS Laze 50 9 09
by LacuaS 3 00,5 7,5 ad sl
9 (o b ;o9 Se Vo -1Y) S g S
VO VYot 51 a8 00 eSS S g Se

AP 55 s V08 o5le YF 055 15jly ySalsja pglealan


https://rjms.iums.ac.ir/article-1-4473-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-18 ]

o O 610 (e Sglis les o sl ool
FSH ¢ Jgs0! ol gelans (p=-/5Y) olas L 03,5
92 aibiee 35 (5 p e ile LH

O 61 (e Dol sl ST e
Sl puizres wlod Hlis (e lize gla 0g,5
)B)L.’ Szt céJl_’ St 0l o)..\..\...a] Sz
O oD JEe iz g 00l LSS (pkz 00
Jso=) 0=17VA) 09 (LSS el sl S
O3l 8 (gl G (518 (e DS (Y
a) w0y 7S g o 905l sl 09,5 (o
(IYNOES)Y NS08 JAFIOEFA 5 5
o3l g Hge—wlined 3 oS oy o
ALS 00y (6,10 Jae Dol js o gDl

Sl (YOL) (y3e3l 05,5 5o (35 &Y (l5ee
S 9 (V7)o 09,5 L dliie )5 (5)lo (Fno
Ol e e (P<s/+ V) ol ol_ii (+7)
09,5 4 S (Vo 1) 3031 095 50 5 Shl>
SIS (e ek (+7) J S 5 (Ve TIA) s
,(p<‘/. V) Sg )“"‘"‘"’

G5 A g S
3,90 yo dslllas ydol cul e iils 4y g5 L

@ 5303k 5 RS WY (liae dgnp 4 ymie ALl i oo (A

bl hg

Al sl (Slot Lo Gl yol) Loy Waosls
LT s el La sols gl oidle i yg05]
O diils Jlw i aje8 S oS (glaesls
So bty 5T el L cilisee (slaog 5
S e ool gl g (S8 (orded a5l L 485l
b o]z ks JUe i o
sla sols 5IUT ocs solawl dlg- JSwg,S
P 3ot plil 93 SIS (03] Jasgi 5 oS
s ol eolaiul (5,le] ;BT g SPSS 158
WPV SRR RN VX 3 S e

baisl
obas V Jgaz 50 ol SGlS g0 Sledol
Sile s (5,10 (re gl Ll 00 00l
o= 9,0t Lo Jg—b 9 qu)’ e ‘Qlo),o Oy
() Jgo2) Sl 3525 (503l @b (J S 098
09,5 Ay b sl ool aglin ¥ Jga
sl ools oy o olis | Q}Q}T? o oS
JS95 5l Ol ST (gl aS ol lis aalllas
a5l G e J S S o (sl eSS

5 Y sk il b ghlow > ilitee sl 095 53 Sl 900 sl yuie (:0le duglie =V Jgio

b 09,5
Jleis! 1o 505 ; Jys o
<JAYE sEYV/E YVIVESD YO/FEAD Sy oy
\YF YY)\ FEYY/A /Y £0/¥ 55 o
-JoAY V/¥ER/) \AZ 1A SIvEY Syl oo

Gl o &) 1Sl lre Bl ool lgie a4y cleMb

S AY S diilo b lilows 53 09,5 duw oy (b (sla 00 dwolio —Y Jous

b 09,5
Jlas] o 9] o IS e
ark () S Sozs S8 S gign
\- Y- K CaanigS =
a. A a. CneS -
NAYNY YYVS/VeYEVIY  YeSUAFENE SAARNSLLY #(pg/ml) Jgo il
NAdas VIvEss FAEYs oxY/Is #=FSH(mIU/ml)
<[a¥Y¥ AAEA AAEATL FINEY/D [+ LH (mIU/ml
-I¥Y YEYV/Y YAEYY YV/0EA/A #gnel

AP 55 s V08 o5l OYF 055 15y ySaisjs gle alan

Cawl 0 &) (5 SSlo Jlme CBlyzsil lgie 4 leMbls
Kruskal-Wallis ;yge;1 ;| eslisl L

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-4473-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-18 ]

e g 2ol len @

s AY sl dilo b olilew 3 calisee gla o,ﬁwumli;ylpﬂ b odly aplis =Y Jgun

Lo 09,5
Jlas] e 9] o IS e

AR (%) o3l i
Ve AavAY Y. 1 gl o) : S—

v AaYA% . gl 9315 65N gl o351 2 b9

\Q Yo Q. ol giianl oS 1 U A

VAR \YISEYIY a/¥£V/0 AIVEY/S #0155 0 yuw] S5
o+ V- [EEVIY v/¥£o/y Y/YEV/D Tl Koo
-/¥ e YF/§ ARV 2 #odd o)l Sad
-/¥0) o/ EY/0 YIYEE/ v/VES/A srodd St i
<[EYA V-EANE NREN/2 -EV/¥ Titosss Jitzo i

5555 S L 3 IS ] 85 35 Jlato
Oy O g o edsr SRS el S 8
ZP J 2l o) somw bams Gl oo acieS )8
ran dlnes slo pagtdl gl 45 WS oy
aS ol s 10 Lo asdlae .(VY-YA) 09 aale>
2 Nl ee i slo JoilS g a8 2y >
Sl ooldl glasl o35 aY ki a5 (6900
o3 oSl 3 Y S 4
lacies b ol (Son aSuijok (nl 2 (&2
Tor> 9 2l (S s Salul 55> 5
Wlgee (reSS Al Jole o lacieS 5 ()l
2 e sl Sl i jea Sl
o3lasl (V) 35l pg oo 0By (G >l o
gtz sl LT LT 45 6,00 ol o lacuiad 3
5 0052 Sldl 36 a5 ol by artes Jskes o
3y o0 IS 4 oee )l (Sojelg Sl en
EF RSO NN
Sgetr b ol o ygmnliind 3 XD 51 i b 10
5O Qo0 ka3 4 (VA) el ooy adb mlis o
Lo leiced 3 Bl wyod (yguwlined )8 0150
Siedg il gang odd iz ol Sgng 4 et
S Gl @l g e CokeS Sgue 5o K00
sbe g lomal shlo Yo omo (i (ol 1
Fh ) e O3 00 48 Sl 6508
ools s K5 san] addllas SO o ol aslu]
RS IFERILISWOUNRT v ov) PRV PY RN SUONPL W
5 45205 Gl 5 8 4 o a3

http://rjms.iums.ac.ir

Cawl 0 )] (4, SSlo Jlme CBlyzuil lgie 4 leMblaes
Kruskal-Wallis g0l ;1 eolizul b

CanSl 9)l50 59) » Sz 2y > HSU
Sad aS ool lad ldlae w0 g035 Y
55 Y Jlizl wlgi oo geasliindp 6551
lpieS )8 () a0 18 30 cou | Ll i
Sz b bl jo 5 0asSTy O 50 4wl o
SleSo o wbasd 59 5 (g0 Lo pogiadly
ool plid (L8 oldlas .(VF) wil b jogadl
slaccad B U o b awslie o g0 5]
L o Jlil Jlis @ (Shol> Glie 5 (5255
Sl AV 51 ) YUy (pgasliins 3 5o
Jelws J5 sloss (puizman (V0 L)) Cl 0l
aieS B slo s 5las cwgod sla
OF) caol ot o)155 5 el jlaws ouls sl
Lacced 8wy Pzl ole! oY 5l S
O LU )l olocusl b 5lgudS jemme 5o Lol jgua

al> o sl gz bl plas cunla Jol
Al 0 (5,9,—o (Compaction) So,—i8
oo 0 ailys o (o ,-a8 Bl 5l lacaad 3
A5 40 g 00,5 obw! Bl b pegwdl Jlasl
INET A - )..ul_: Cod |y i (S0 a8 anl 8
0d=; il 8l a yomie Wl oo lacies 8 g5
O wleed Slaes olidl alawly & i faile
e 95 gl LS| ls Sl sk
S8y e 3l A e o)y Jlais] laaeS 8
pyo— S5 TS ahuly 4 dlues pogiudly

AP 55 s V08 o5le YF 055 15jly ySalsja pglealan


https://rjms.iums.ac.ir/article-1-4473-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-18 ]

5303k 5 RS WY (liae dgnp 4 ymie ALl i oo (A

4o aS ol lis dsllas (pl Ll (YO) 5,105 54>
Al 38 Ay S aslw 4 s Jlles
305 3L sl i 5l eolaiul all Yge Wlgs oo
s sl Jsbo b i Gl oo a5 ZP
2 o= JLasl s 155 d5l,5 sls Jolow atox
Gl oy Loyl of, (Koo 5l SsSl; Al e
Golgion sla ol 51 SO .OVY) cl ol L o0l
Sl oo gy Gl g BV 850 0
S ol 45 b aibign e ool 5o Ji
plosil aw b 90 59, 50 (i JUl ST 25T 5o
o sle JolS g eS8 3529 5 058 o
5| S5 5] s sk 4 e g oo
=l 9 (Soid Cpz o5 Wgd (Joho oS
gor= B OA) el 6592 (955 (o
ol an e i gle il 5 g eS8
Al A cnl gl oo (gn3F Y il
o9y S ez 2l (i by, &5 b
2l o0 25 plal Csyd ST g 009y ez lys
aloz jlosd i 4o ol sl 4 e
Sl (pl S 0 )lg iz 4y Wilgh co a5 o lganns]
9 ol (Sla yogiwdly 4y 8,95 15 L Wilgs 0 a5
ol e gl (25 by e 3 e
A sl 9y Ol Crifge 09 L pegi Dl
L olwlad iz g ol diily caws & )lgs
by rl shS S g e el 4 08 4
ol el e 3 dlos> 5 o Grizren it
SiS5 ol bl sl Sy S0 5l ey,
ail by o lom gl a5 lo)lS ol 4o il oo
2k anss ol wd polas (S A Cwss
S —ogas )'| oolai__wl o9 & C)_'a.a )_$T
9 Sl o (Time-lapse) SciuS'48,90
L i ailys (o a5 S0 onl 5l (nSeesg
ol 3l adlys (oo dilad QBN (50 coleS
Al olhlews cpl leys yo sui!l sla IS
e e @Sy S 2l >
L ohbon po (Sl 5 (o35 4 Glie S50t
s 555 o ta3F 4y LE e Ss
0055 Loy LT a8 w8 wub o e 5l ot
3 Sl @l Sete 4 e Wl oo
e a3 L 050 (559,b SWS sle 4 >

AP 55 s V08 o5l OYF 055 15y ySaisjs gle alan

ol oo las 1y el gigugl jasls a5 b
(sl oo,y 490 slad o i sl gl .(09)
T st sl o lamal )l (S
o=l aSailesls flis g,slwl s ol allas
Gl T Sl an by e b LSl
sl o sle s g o als Jolds aSaiun
Jokw Wlg; bl 51 L e Uy 4y ¢ Sz
a9 9= ZP Gl sl as s Uy S sl
g_s-i'.'. (\ o= \) ol odu—u 6‘ 09,5 499 6l_«43
oy e B ol 6l olerin Jle 5l S0
S slo JglS (o 55 G 3l el
o) Seng Miao o yizmen (V4) dipo oo oyl |,
O9y= 20 3 sl Sesu aSaiosls lis
sl Jgil 3 asaileols lis 50 Slew> Slalllas
A4S aes eglsesS slo Jobu plea (25
sbad Bl 4 ZP LSle yog ormd e Lo
Sedt a5 WL (YY) ol ol gl 03,5 599
Ol g o iz 4 oS g 09 e )b
Lo jogicdly HLuS™ 50 Uy 5 adlaie jo by Jil 5
Ll 5 2 Y lime il gt e il
Sl ooty (5155 b Joil 5 cnl Hed> Lo &
Bi> adllas ol o b ldas 51 S .(YY)
325 plgme @ U ) 50 o235 sl Jgil,5
S 09 e (285w See aley >
Jslse an (o038 a¥ cnSl BYS n 5 e
ol o e 53,5 o i
Lgy an¥ jo Plisl iz (m9)99,5 sl
=S AY 0 wily e e CllS jo S
30 a8 Sl oals i Slallas .(VY) aiil e
Y Gl eml CodtsS b i Jlisl O g0
(TP wboo o5 2y BB lie 4 (255
03y oyl a5 Slilews (gl SSG ol 5l eolaul
DBl Sge wlgicad w293 (ST e s
sl e e b 5,0 Glilews sl Ghs, cn! e
aS ol ool i g o83 18 colawl 5,90
IS 5 w03l 05,5 (et SIS (Sre IO
ol aloz 5l (559, SeS Sl b )

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-4473-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-18 ]

implantation. Fertil Steril. 1999;71(5):836-42.

10. Dandekar P, Aggeler J, Talbot P. Structure,
distribution and composition of the extracellular
matrix of human oocytes and cumulus masses. Hum
Reprod. 1992;7(3):391-8.

11. Sathananthan A. Ultrastructure of the human
egg. Human Cell. 1997;10(1):21-38.

12. Simon A, Laufer N. Assessment and
treatment of repeated implantation failure (RIF). J
Assist Reprod Genet. 2012;29(11):1227-39.

13. Halvaei I, Khalili MA, Razi MH, Nottola SA.
The effect of immature oocytes quantity on the rates
of oocytes maturity and morphology, fertilization,
and embryo development in ICSI cycles. J Assist
Reprod Genet. 2012;29(8):803-10.

14. Alikani M, Cohen J. Patterns of cell
fragmentation in the human embryo in vitro. J
Assist Reprod Genet. 1995;12 (Suppl.):28s.

15. Racowsky C, Stern JE, Gibbons WE, Behr B,
Pomeroy KO, Biggers JD. National collection of
embryo morphology data into Society for Assisted
Reproductive  Technology  Clinic = Outcomes
Reporting System: associations among day 3 cell
number, fragmentation and blastomere asymmetry,
and live birth rate. Fertil Steril. 2011;95(6):1985-9.

16. Hardy K, Stark J, Winston RML.
Maintenance of the inner cell mass in human
blastocysts from fragmented embryos. Biol Reprod.
2003;68(4):1165-9.

17. Sathananthan H, Bongso A, Ng SC, Ho J,
Mok H, Ratnam S. Ultrastructure of
preimplantation human embryos co-cultured with
human  ampullary  cells. Hum  Reprod.
1990;5(3):309-18.

18. Alikani M. The origins and consequences of
fragmentation in mammalian eggs and embryos. In:
Elder K, Cohen J, editors. Human preimplantation
embryo selection. London: Informa Healthcare;
2007. p. 51-78.

19. Eftekhari-Yazdi P, Valojerdi MR, Ashtiani
SK, Eslaminejad MB, Karimian L. Effect of
fragment removal on blastocyst formation and
quality of human embryos .Reprod BioMed Online.
2006;13(6):823-32.

20. Van  Blerkom J.  Occurrence  and
developmental consequences of aberrant cellular
organization in meiotically mature human oocytes
after exogenous ovarian hyperstimulation. J
Electron Microsc Tech. 1990; 16(4):324-46.

21. Miao Y, Kikuchi K, Sun Q, Schatten H.
Oocyte aging: cellular and molecular changes,
developmental potential and reversal possibility.
Hum Reprod Update. 2009;15(5):573-85.

22. Rankin T, Talbot P, Lee E, Dean J. Abnormal
zonae pellucidae in mice lacking ZP1 result in early
embryonic loss. Development. 1999;126(17):3847-
55.

23. Farhi J, Nahum H, Weissman A, Zahalka N,
Glezerman M, Levran D. Coarse granulation in the

http://rjms.iums.ac.ir

e g 2ol len @

30 0)lge jo SaST ol A 09l oo Slgiien
g pll 55 558 5l S sl a5 2 ale

P g g

Sl 009 (65550 4ol LL 5l e allde )
Fmo 9 Co pae il Sl (2l laul)
9,80 35 y0 5 Joe oy pole 0uSiingly @ e
alllas cpl yo a5 il plad 5l izren 5 03
Dgi oo ploul Glo,a8 JleS wis,S &S

&lw

1. Khalili MA, Razavi V, Mardanian F,
Esfandiari N. The predictive value of pronuclear
morphology screening on embryo development and
pregnancy outcome in ART cycles. Mid East Fertil
Soc J. 2008;13(1):44-51.

2. Halvaei I, Khalili MA, Safari S, Esfandiari N.
Ongoing  Pregnancies  following  Cosmetic
Micromanipulation of Preimplantation Embryos in
Patients with Implantation Failure. Case Rep Med.
2015;2015.

3. Cummins J, Breen T, Harrison K, Shaw 1J,
Wilson L, Hennessey J. A formula for scoring
human embryo growth rates in in vitro fertilization:
its value in predicting pregnancy and in comparison
with visual estimates of embryo quality. J Assist
Reprod Genet. 1986;3(5):284-95.

4. Mizobe Y, Oya N, Iwakiri R, Yoshida N, Sato
Y, Miyoshi K, et al. Effects of early cleavage
patterns of human embryos on subsequent in vitro
development and implantation. Fertil Steril.
2016;106(2):348-353.

5. Racowsky C, Ohno-Machado L, Kim J,
Biggers JD. Is there an advantage in scoring early
embryos on more than one day? Hum Reprod.
2009;24(9):2104-13.

6. Halvaei I, Khalili MA, Razi MH, Agha-Rahimi
A, Nottola SA. Impact of different embryo loading
techniques on pregnancy rates in in vitro
fertlization/embryo transfer cycles. ] Hum Reprod
Sci. 2013;6(1):65.

7. Antczak M, Van Blerkom J. Temporal and
spatial aspects of fragmentation in early human
embryos: possible effects on developmental
competence and association with the differential
elimination of regulatory proteins from polarized
domains. Hum Reprod. 1999;14(2):429-47.

8. Jurisicova A, Varmuza S, Casper R.
Programmed cell death and human embryo
fragmentation. Mol Hum Reprod. 1996;2(2):93-8.

9. Alikani M, Cohen J, Tomkin G ,Garrisi GJ,
Mack C, Scott RT. Human embryo fragmentation in
vitro and its implications for pregnancy and

AP 55 s V08 o5le YF 055 15jly ySalsja pglealan


https://rjms.iums.ac.ir/article-1-4473-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-18 ]

@ 5303k 5 RS WY (liae dgnp 4 ymie ALl i oo (A

AP 55 s V08 o5l OYF 055 15y ySaisjs gle alan

perivitelline space and IVF-ICSI outcome. J Assist
Reprod Genet. 2002;19(12):545-9.

24. Coughlan C, Ledger W, Wang Q, Liu F,
Demirol A, Gurgan T, et al. Recurrent implantation
failure: definition and management. Reprod
BioMedi Online. 2014;28(1):14-38.

25. Halvaei I, Khalili MA, Esfandiari N, Safari S,
Talebi AR, Miglietta S, Nottola SA. Ultrastructure
of cytoplasmic fragments in human cleavage stage
embryos. J Assist Reprod Genet. 2016;33(12):1677-
1684.

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-4473-fa.html

Original Article http://rjms.iums.ac.ir

[ Downloaded from rjms.iums.ac.ir on 2025-07-18 ]

Cosmetic microsurgery improves implantation and pregnancy rates in
patients with history of implantation failure
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Abstract

Background: To evaluate the effect of fragment removal and coarse granulation removal
from the perivitelline space (cosmetic microsurgery) on rates of implantation and pregnancy
in patients with a history of implantation failure.

Methods: Thirty intracytoplasmic sperm injection cycles with etiology of male factor and
history of implantation failure were included in this prospective randomized study. The
patients were divided into three groups of experiment (n=10), sham (n=10) and control
(n=10). Embryos with >10% and <50% were entered the study. In the experiment group,
fragments and coarse granules were removed from embryos before transfer into the uterus. In
the sham group, laser assisted zona hatching was performed and in the control group no
intervention was done. Implantation and pregnancy rates were compared between different
groups. SPSS was used for data analysis. One-way ANOVA and Kruskal-Wallis tests were
used for evaluating numerical data and categorical data were compared between the groups
using chi-square test.

Results: No significant differences were seen in terms of age, duration of infertility, serum
estradiol, LH, FSH, ovulation induction protocol between the three groups. Also, the number
of retrieved oocytes, metaphase Il oocytes, fertilized oocytes, embryo formation rate and
transferred embryos were similar between groups. Fragments pattern (localized or diffused),
size and degree of embryo fragmentation (14.5+4.9%, 24.6+5.6% and 21.5+4.3%, in
experiment, sham and control groups respectively) were similar between groups. However,
the rates of implantation and clinical pregnancy in the experiment group (35% and 70%,
respectively) were significantly higher compared with the sham (10% and 30.8%,
respectively) and control (0% and 0%, respectively) groups (p<0.0001).

Conclusion: The cosmetic micromanipulation of human embryos at the cleavage stage
improves rates of implantation and pregnancy in patients with previous history of failed
implantation.
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