[ Downloaded from tumj.tums.ac.ir on 2026-06-16 |

o] s

mmmmm

JUS132 0l s (SIS g AL wlwl

oS>

WAVAT/Y 15l st TR NVTA el 2355 )6 >
oA ld Ll fe S Olass St 063 3 5k Ol 2 15 o oJUE 50l IS 2k g i
chdea b e e S L OldesS s Ol s Flow Mediated Dilatation (FMD) OL > 4 il s CLWJ\
235928 Lol an 55,0 L (Letrozole) Jisss 8 abows & (OIS Sass S o 2s) 53 amlin b ol
@ (:jLE.a oS ok Ol poten b 030LL Oy > Human Menopausal Gonadotropins (HMG) _Slesl (s 3L s
A on ISy O3 318 5 g slaaily ol 1 St e IS

30l 35 e a eduSann o 313Uk o 5 S pss bt sl ol 3T g 5 andlas ey S
3 (EMD) Ol & atesly gLl ooy s 3555 Slaskias Sl & WWAASITAL Jlu s o o5 185 Ol oy
s HMG+ J 3353 Oleys o 5 Js3s,3 b Oleys s 03,8 53 5 ol oo & Julls (il 5 (315 55 5
Ao 50T 5 e e ke sls sl Sl UL I e LS

L blosl o3 555 Sl (AFYT) Sl VY 55 5 Ghge (JOVIV) [l V0 55 Js3s,8 05 8 53 Oleys sl claasil
SOl 3ot S Olays (LXO/0) Slaw VO 3 5 Gge Oloys ghyls (OF/0) Slew YA HMGH Js35,9 05,5
LU 5 sl ol o TANOVEVYY 50l sl boos S 5 5 TVA/KYEY e Ghge Jloys S oy S 55 FMD
P= VYD 355 sls me 5 L]

o3l a5 e oL a Jsis ek S a4 sl pnS y Oless p o 0 Sliaoe OB L3 i S ammdi
53 JUST OL 5 Ly 313 5 s gbaaly 3L Sse (S S o 03 s 553U ol e I35 7

WS 3 s s (ol e Dl sl a4 Jaia A b s el b S 5 53 Jasasd s S

JE T Vi N B pot r.sj\.s 3 s> 3 Polycystic Ovary (PCO)

'Ol die
=) i o o
Dles ol op Bl g

"SS5 J s sl itest )T

azlj 5 Sbj 0,8 =)

Sidwsl s ST

o Sy sl ol o ins o Oliyloe

Ol Ol

ol o Sty 0l SCls (5 g b 00,5 T

Ol Ol Ol Sk Al oMl ST

*
(e S5 0Ll Ol ,g5 i shs ok 55

sdSLSls Ologls 5 03 058 ¢ sims 5 Ol sloy
Ol (S5 poke o2l ( S35
CYVAACTAAYY : il

E-mail: nooshin_diba@yahoo.com

FPR YR

pde Sy yoay S oy O s Tl (IS
i Wl el 5 e 5l ik b e (IS Ses
3 Ol SRl 5 el i i glie Joll o5 el 4S5 50 e
e O3 108 550 3 O ot Sl O 2 Ll

el sty s ookl Mo ST 5 ol ok

oo Seslil sl 5 ke S SUs5 L s 5o a0l

S50l dlaml dals &5 5las0 Jw & (b 5o S sl
i i L Lag s 51 00 s 5 e - s (Infertility)
S = s NS S Ol sla S s 450

S s Ol (ghols sl B s g ps adive ol Lias 35l 5

FFS G PFPLF o)loss Ve 0,00 VP91 i s 5hed (K pale oletily o 55 0ACils dloeo

ly

TFG G FPY sladadon oF s lacd Ve 50 i (5l (oSibju psle olStily St sy oaSitily alas I l l ]\/I |


https://tumj.tums.ac.ir/article-1-125-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-16 |

Y¥Y obl&as 4 HLysin LI

I U LTI PO SRS JYCR I ECH [ I EAR USRI
Sl el o e S S 5 S5 2 S0
el comulie o5l O JLis 4 5 355 0 50 e sl Culses
et dad Sl (S35 s i S AY Ol Sl 6l
O s Rl eSS 51 el S sl oS ol el YO 55,9
S 55581 5 NS Kess gl al 4 o sl i
S5 e oty dass A ook 51Tl Sl i IS o
A bl B sl pln S e sl U S 56
S5y ) Al e SRS (OHSS) Ol A Sl i K o
slaul G e 6oL YNV VIV s Al o a5 5 90LS
OF 31 sslizal 5 Mesls (2alS 1) e slS a5 Ly s 508 "yl

NN

DS il S s 3 5alS S eslinad AL e il
Tos 0l ials T e sl cslins il aile g1 sl
o5 Ll Sl 5 el 5 e 55 RS
& aly gLt Sl eslial b Jgss,d belen | 0T LIS ls ol
=5 o235 .= 3 Flow Mediated Dilatation (FMD) OL =
=5 L S HMG Lol Js5s A L 0l &S S50 55 50
S5 0 e oS il e 550 05 0l Ol SR e
€3 opl 03 S ke Sl iasn GliSel; 5 sk aih Sl ml
e Ohless 3 a5 a2dS glaanllas & a5 b asdlls o5l 55 L
et gl

VPV

Aas e 0L |y UL sl SNl s 4 5 PCOS 4
A3 PCOD s Dis 0L 55 (5550L Ol S35 L8 o U 5L
o =B SSUSS sla i, vy JLL sl IV sl
(FMD) 0L o & aesly glad) oy la iy 0l 51 (S 3l e
Ol ) JUST 5 0L 5 51, Lls 31 S 5 s Jaw 5 a5 AL e
il s e PCO Ol 53 eSSl ol 5 0 (5 Se 3100
sl e (550 lens g el 5o I DDl pl S
Oblssy 53 Oless 5l J3 s Slabas 51 (G Ulse & Ll e
oo 53,8 58 eslatal 5540 Olays @ cwb s g PCOD
doal i Ll Ollas ol OLass 53 (e (SlS 5 aieds
SME Sz S o o 53 amlie &b cpl Baa Ll il 5 8
Human Menopausal L ol ,an J355 -0 L Js35 -0 ds ass
Ol ez pod— L 4,0 Ol,Les ;5 Gonadotropins (HMG)

S sy sl bl Sl oIS 4 el S

Tehran Univ Med J (TUMJ) 2012 July;70(4):242-9

http://tumj.tums.ac.ir

i 80 NS S 53 S oy Bles (555585
(Sl b et b S Ll 53 500, S e
L3 sb o bl 5 (Sael S IDstl (i 5,0 n
Olcasy 3 (53, Shos Pl K 428 PCO T iled o 55 ol 5
o LH Lo gio sl ¢ aro OU5 L anglie 53 Ollay 0l 03 ol
LH e (iolpdl ool oanb s 5l 500b FSH v 5 5YL

b a0 sl ilsdl s e bOss,ul W5 il e

Slalls Ui v SO s 0550l (ylan ol as e

53 L LH sLaedi 18 sl gl FSH W1 31 5 56Les )T (slags 5T
03 S o2 5 55T sl S I LS e sles ad S0 55
e 5l S aloe DV 33,8 ai sl LI IS 5
3 e D5 S LH lalga) 32 (o0 o el ] 530
1 PCO a Slas 0L s 5 sl il (ol 0l 03 (S5
o=l halds das e 5l 3 5 Gaes 80 S de Yk s
O35 Uil b oS 55 oa 5 3ma 503505 55 fok plKn 53 ok
Tl bl & K
Sl 2ol s S 0k b Sl gl Sl eslindl
S S a0l Glual o Sage 5 o0k o g oS
Ol i e 5 1S (AT S ams G i gl bagyls o 5 e B
348 e S5 sV sen 53 15 055 2l 5 sty 5515 )l
53 Ly s 5 93S SLa0yassh it T 3 Sl Bl
G 5l e a0l A AL e Ollen Sl & 50
Il a i dipd e alals F0 5 1S s (IS SKasis i lS
Sl sl ol a5 s gl e s IS 4 Ol e 1Y -Y0
L oS 5 b0 o rhae i slS L 0leys s ey i o
TAN=Yr 05,8 ol aS spis ol (I8 Sass s ST
Ly HMG lejs pss Jast 't o |23 1, PCO & s Oyl
Oldassy Comlo (i I5 PCO gyl oS U5 55 .ol pure FSH
A o me 53 5 Cnl VL La 5 5558 b S o 4 s
Ovarian Hyper Stimulation Syndrome (OHSS) 5 l;sl8d o
ssite & &8 ool (5 S 515 (Letrozole) 55 3 il e
SUT sloran ls ol i e ealinal (g8 S s K o
Lo diS e Ll o0l 1 058 5l e 55T LT Lz ST

SISt Gl e 035 7l S35 o on Sos I 2alS


https://tumj.tums.ac.ir/article-1-125-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-16 |

IS ot 31 s 5oy polead 5 PCOD 0 Miso syl 5ol o 5 ISSa5 a3 el Yy

Lol oo M Gy el YEYF Sl e 43 S s
3 g o bl (PCT ey bl ) 0l (5 5 5400 5 S
YA Cel 2 5 SPSS asli 51 Waasls Jdowd g 4325 (gl Waasls 3
One QHJJL,,):wﬁduﬁu;)ﬁ);qw\.uuu@\
1 O3l by S sLaane 5 b L5, way ANOVA
Olseas P<r/e0 CJ“” A5 4Ll Fisher’s exact test 5.35 Osa3

A as S L s 61\"@""@“‘

STY S was o JalS slaesls Ly - 08 ¢ game 3

05,5 55 (L¥¥/Y) & Y8 ;s Letrozole+ HMG o3, 5 ;5 (/00/4)
AN ey s ite ez (IVE/F) Slaw ¥Y L S 515 Js5s 4
(O Jlag dew LS 5 i sdys o LS (YY) Sl Y s
CLOVIVY Sl VO 53 Js3s,3 05,5 55 Oless gl . imils oobs
03,5 L BLI 53 35550 o SO (LFYY) Sl VY 3 5 b5
Dlaws V0 s 5 3858 Olays (2OY/0) sl VA s Letrozole+ HMG
ol adlas 3 s et e K3 Ol (LF0/0)
YEINESIY sdl sy Came 53 BMI :80Le 5 Jl Y£/AYED
L3l ls tme Sl o8 LBMI 5 e b5 Lacs S 5p
5 TVAFEAD andllas 5,550 Cmax L3FMD o Sols (P>4/40)

(Ls,s) Letrozole+ HMG Letrozole
A
Ve % ENY
i
76Y/R
& A a'7A)
.
7% ¥/
Y.
Y I
\ I
5500 5,
Sl

3 HMG + JJJ’}}J e};f\gd}j}jj a};)é "élﬁ‘)b @b Ay 20 2\ —J‘;}«J

Sl sl

A ISy O3 S s

S N 2D

Al e S s el sl b Llslls g5 3 allae
pode oisls I anaS 51 ALl 5 cogas 5l b
555 0blo (kL S e w ediSans e 33 s OLg Sy
(25,5 Pl YA Sl s O, e

VoY0 o e =) Dl 2 Dol Al s bl
0 5ol =¥ 3l 4y 4 56 L adsl 65 5L6 =Y il als
S ot (S aaliy (S5 L (AUD gl oy J5Hs S
33 Dl a5 1S Ly 0lays & gely pds —F Bl axdls Oless
eSOl s 4 Mo O jlay

il ool e =Y s sl s iz 2 sk
Oz o355 ol (SeoVb gon o gial g 53 58 sli]
Slcns Slagilen =Y ol 55T b s wls o e b 65 a0L0
ol Cawles Y IS 5 a0 OIS el b
e S 5 Jais A

Siloliaa odiS Jgdse gla ate Olye 4 Olley e s BMI
2 5 ddesls BLS AT Lrays, T 205 53 Ohlen 4 LU
3yl adllas 4 U S e el s (oS5 Culo) &S Jose
FMD, 5 sy s 5338 BMI 5 03 (035 w2 «Ollow 31005
sdS e sl fas a LSl il 5 1S 5w SFBS
I gl b 5 s (535500 5 0L amasiie oS s ate
el G (6 5 gmpelS 4l ol o (Bslas 5k 4 Obley
L Oleys Co =Y Letrozole b gleys Cmi =) 1o S g5 4 dolas
s, Gals sl os ,—S . La_s (e Letrozole+ HMG
Sl 4 aslale S £ 90 3l (Letrofem: Iran Homone Co.)
N s Gl pss 05,5 5 OMg Jsles &l35,5 208 53) 555 =4
Jalrs ailys; 2ds 53) 5ss iy Do &0 (Seb (S p s 555
5 pion slass, S HMG JSlae 3,5 5 Lo a0 5L s (Omg
O S g S Ve 555 53 A il (SeB [Se g
4SS Soe 03 5ol ¢L_>.='.\ (Medison -Korea-7.5 MH) JL.jl,

SOhase 3,55 HCG 10.000 J gl 35 Y0mm 31 55,55 J,500 3

FES G PFPF o)lass Ve 0,00 I FE) i sshed K5 pple olitily o 55 0dCiils aloeo


https://tumj.tums.ac.ir/article-1-125-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-16 |

YYo IllEes o GLodin LS

o B3 350 5o 1y sl 55l e A 0BLIPCO Ok s
5 o LS e s U el sl e Slsis JLST gl
OOl ol ey ol s SV La k5 As )l s
5 dsis, B eS8 55 NS o Olgs 1p3 2550 ls fne
HMG 05 Sl a5 958 L3 ime 55 HMG ol s J 5558 05,5
oslital 5 ol ol (oIS S j3 Cudb s 5 i i3l Esls
23 L5 el ol sl g sa | lie S 0t 53
Ale VLG oam 3L Jsees S 53 o 53 FMD wlie ml
M= Y20 s Kravariti 5 Y+ V) ;> Wenner 5 Y++¥ 5 Orio

YWY

cNVUie o s bl Lolei o 7 s PCOS 3 1y Ik 5T

ps Y+ o) > Mather 5 Y++V ;5 Beckman s Peretz Jile s

Zz YY-Y¥

G J a4 Llesls 5158 PCO 31, _Bs,e I
s S s 345 Og i gl C)la_.ﬂ L FMD bL3,l o
OT LS 3 aab e 55 A0l 5T 5 035,01 Sl sdias slgein
e s T alS d agb sl pl S e s axdlae
05 53 I a5l s Shas 55 4y e 1) O 2 g b Ol
n)‘}_f t_: J_g)'jjﬂ n)_)f): }:.AJJ\JT Sl wuﬂm..).;.:b& 4...::[;“
55 sl Cals s il sl 31 S 6w b 5 Letrozole+ HMG
oj;)>ﬂj.,\j Cales J‘“;'L’Lf‘("@" 6\4&.:..”0 6)))[{‘5 L;\J”;MY
Colbs Sk a3 V/FEY/0 Olles 03,5 55 5 IANEVY J 28
“Mitwally ax)lze BL JJA}.LJ Sl ] JJLIZ:J ojjf BE JI.a}Ju“
5 /A T Atay alas 55 5 A/Y T Al-omvani axllles s 5 LA/«
S S ARVl “Elnashar a4 slas ;3 /A/) “Badway aslas
‘)‘J_.;JJ).A u_\";-ijo.ALAQLAJ) o@ u,"v‘)é U'.’“J‘L‘" ol 0
Y glaaallas ST 53 oS ool S5 0LLE 3L o A3 slaasllas
o3l Y/Omg 555 55 Jsss,9 5l Laol Badaway axllas > 4
Colies Julidl 51 SUsaS 55 0mg Lo aslas 595 Ll os S
SYer¥ s 0rio Jsle L3 glaasdlas o il o sl
o bl 4 g = Y++0 ,5Meyer s Diamanti-Kandarakis
Ls 40 ya o 3 RPUSIRCINT NS izl Lo andlae FeS
Osls QLas (gl Jldde cpl &S 5 el as S L3 ;3 P<e/00 5 /AD
}"\_‘;Lfgf Ls.%[s J)LS n}‘)f_gobl.a.:{ ajﬁ&ﬁFMD BL CJ}UJ/Y

sl 035 3LS 5 SHMG &l S o) ¢l O3l oo

Tehran Univ Med J (TUMJ) 2012 July;70(4):242-9

http://tumj.tums.ac.ir

3 A/ O£Y aadllas 350 Cmer 3 el s Sl
Letrozole+ o5,5 ;5 5 VYA Jsi5,3 05,5 53 FMD . Sle
355 ls e (glel B 51 Gl ol s 5 1YA/ARA HMG
Gy Sless ml D Loes S 3 FMD S L(P=+/AYY)
o) 2 TANOVAEVIY 3550l L Ly o5, S 53 5 04/ YN
(P=tVAY) 350 s ome (bl Bl 51 bl

055 53 3 INYEVY Js5s ,F oy S 55 el Culbi s
05,5 53 e sl b 54 A/SEY/0F HMG L of en Js35 3
Sl ol s A/AEY/A G gels 0y S g 5 TASEVY 5B s
L os, S 53 FMD 00 (P=+/254) 555 Jls e bl Bl
el 3 38 500 @B Loy S 5o s 1IN el s i g
AP=2 /YY) 355 s pme (golel Bl 5l adlastl b 54 LYV /044
3 Letrozolet HMG o5, 5 b Jsis,9 05,5 55 Slays b 4 lis
ol ool VSl ged 3 Sl sl

Sow

.

sorlg =% 053 S Flow Mediated Dilatation (FMD)

3, 8hes w2l Gl gl SISO 5l gl
S 5 OmeliSs 2Ll 53 FMD bl sl e JULs T
Bll 5 psbisl Jaw 5 AeS) S5 b 5 s 4 e Sl
OF Olsme 5 o3lmdl Ll Gg e O pmnlidhs S Gl glaamals

= =z . . FEERLY .

ajJ.S L_vd})jj_ﬂ ajjj BE) JLA)J 6b 4,...11.0.4 Dy P ol
5550 JWS 5051 JMest| , PCOS I FMD Laws 5 Letrozole+ HMG
Laol PCOS Olays 45 (slagils FMD ol aalllas 3 ol ey
Sl Olys 4 SPCOS L glagils 5o 5 LV/FYEA/PY 55 5850
Lol a3l Jav 5 LAAOVEV/YA LaOT FMD Ol jee 55l
Olags s (3840l o 81 5> JS(,S FMD o lasglis slael -l .Jisjf
I s e Sl gLl oS 51 2alS 4 bles Lol s
4205 A5l ) B Ll ) e a5 S (e
S Jal ol VJYA:SJJ:A.:QJJ e BRI

l{a)JfJJ\)FMDQJLﬂ &Qj)‘wb)JPCOﬁGQHMAJﬁ


https://tumj.tums.ac.ir/article-1-125-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-16 |

IS ot 31 s 5oy polead 5 PCOD 0 Miso syl 5ol o 5 ISSa5 a3 el Y

33 Jsisrd es,S ol addliae 53 sl (A8 s
LUS,IFMD 5 (g,d 8 Sass o0 s Letrozolet HMG auslis
el Quintero Lo 55 YooV Jle 5o glaslllas 515 QLS (5515 e
e Sl 55 0 s 5538 b amlis 53 1y Jsss 4 &8 A
I35, L amlie 53 (o5 5 90lS g sl w5305 15 e
0> (Sl Ol o8 Llas o 0L bl 555 lis 53 (55 bl dow)
Al e e B s3Il 4 s A L e
SR S o S 53 (Sl Ol (o) 1 a3l
4o s 1y asls S 5 50 Bedaiwy s Healey 558 o v 55 ol
aBat

Sabs LS IVF Oleys s School craft axdlas s

):'/.Y’VJFSH e}_)_fjbl/.a\‘jeéj_g)\sd_;:u o}:_.ij:‘.g d.{l.nb-

A_VIL_A‘UJUQAJJW.C,M‘ Py e &)b’gFSH o\ﬂ@d}jjﬂ ojjg

s p a8 15 ds55 0058 55 a8 Sl sy b Hles
Olyee 351 ol yon oo b sl 5 Sl L badsT a5 53 0lays
poe S OS5 U3l ol w35 )4/ VEF/8A Lao] FMD
o Ml e 2l s Gl slS 4 pslie aeS L Oless

S G Ko 53 s 5 53US el sen J 55 3 6510
05,5 53 e gdT Calis 035 St 4 s L 5 Al

S 53 48 Olslew o sax 53 SU Ol 40 2> Letrozolet HMG
O s ol am g BB dses awe S S5 il s il ol
s Jaiad e sdS g pslde S L Ol o 4 Sl
So 2 53 oS 3lS Lol en Js3a8 o3l a4 il g e oles

AL e S

I35, 05,5 55 US| 0L, Jls 1S 5 s sbaail o
ol mme Sl ol 4 35 DL o 5 aslE LS 5 s

5l Letrozole+ HMG o5 3 5 a3l Cuslies ke 5,005 5 4
a5 ol bl 5l 50 nl s 2 St dsis A es S
Y8 5 g gl 15 (100/2) Slag: YT aslliae 550 3131 IS 5
Shestarwl L sl 8) 5s iu s Ol s s Hls (AFFY) Sl

055 YV 518 A oy 1O/ b 4o Ol e Letrozole+ HMG

Shesls ol Gl osgs 8 Y8 51 80w TOVIY Js55 3 65 S

Ul Calies 055 5 e a5 b s Ll gme (g bl Bl
Olew Sosax 53 SKl Ol 40 2> Letrozolet HMG o3 5 53

ar g Job daecs i IS S5l Ao Ll Sl S s e

ol adlae 3 tags 5s o e iS Bgdske pate (glulien
Olylas 03,5 55 5 i YENOEYs 28 65,8 5 s S0lio
0l (Gilobien cpuw Bl 5les S o5 ol aS 55 Il YV/V e/ 08
Ollew o5, BMI o 55 sas LS s L (gl e sl
3l aS o3y kg/m' YENVYRY/FY J =S o5 S s kg/m' YF/VELE/F
sy edld (gilalien 05, 3 55 Shess e 5 U5y Bl
> Requena 5 Y++# ,5Baysoy 5 Y++0 ;3 Meyer 4l SYlie
O3 53 oy ialsl b Lo, FMD 2alS 51 4S 5505 3505 Yo oA

VI Aas e o PCO 4 Mo

) Lo r i 5o b i )

SASS e S 5 dites 4l 05 S 53 e S [ 358 0
el 4y 3 e el S 3lulien LBMI 5 e

s asdllas PCOS 3 JUG 50T 5, Shas Ml 55 3l I

I, PCOS )5 3l &l s Yer) ;s Mather 5 Y+ ¥ s Rotterdam

doas e olis JWS 50T s, Shae M1 L

VASYY

BE Ao s U_i‘
354 Yv+0 y>Kravariti 5 Y++¥ ;5 Tarkun 5 Orio gl sa slas

WA SYY .

3.5 53 BMI Cgr 51 Lo aalllan 53 Ll
S5l 05,5 53 ;3 FMD el 4 LS 5 s o (g5lulien
FMD Lo 55 L 5T VBl 2l 53 Meyer . cudlls (s 15 sine
S 6J§{J Slaenllas W”.b; o alis PCOS L Gl 0L s |
b 5 Bl PCO 4 Sls OB 53 1, FMD M| ol s 4S5
L Jssn g 05,5 0 Gl s amslie WV ST STV A

Sy 331 S 55 (s IS s G =5 s Letrozolet HMG o5 S

(IFEN) oy Y9 5 G50l (shols (L00/2) Sl YT 4 alllas
ol o 4 HMG 31 eslarwl L sl 81 55 s Oleys i 5l
03,5 55 5 XY 5l BN o TOY/O o ge Ol ys Js35 A
Sy ol ceulessy 8 Y8 51 80 oy TOVIV J 55,3
5 s e (bl Ll
Ol S YooV 5 Yoo # j5Baysoy s Gregoriou gL _aa«llas
o O e L s 558 b anlis 53 Js5580 e oS das oo
T sl Ol Sl Sl 5 b 5 esla e
el 5 SO 55 1y e slS S5 s el ST 3 4 Js5s 3
o=l S el e ) L;JSJJ?JFJ Slas s s e
ol L e 035l o 5 035 SUSLa g1 oS les 5503

O S el T 31 51 0155 s S 5 op 5 5,50 o0

FES G PFPF o)lass Ve 0,00 I FE) i sshed K5 pple olitily o 55 0dCiils aloeo


https://tumj.tums.ac.ir/article-1-125-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-16 |

YV Safdarian L. et al.

Sl L a8 b e Olagls 5 063 4ty 55k o553 LS,
S S WA L A00 IS L s |l O (S ke o851

References

10.

12.

13.

15.

Speroff L, Fritz M, editors. Clinical Gynecologic Endocrinology
and Infertility. 7" ed. Philadelphia, PA: Lippincott Williams and
Wilkins; p. 1097-132.

Buckley MM, Goa KL. Tamoxifen. A reappraisal of its
pharmacodynamic and pharmacokinetic properties, and
therapeutic use. Drugs 1989;37(4):451-90.

Balen A. Pathogenesis of polycystic ovary syndrome: the
enigma unravels? Lancet 1999;354(9183):966-7.

Kettel LM, Roseff SJ, Berga SL, Mortola JF, Yen SS.
Hypothalamic-pituitary-ovarian response to clomiphene citrate
in women with polycystic ovary syndrome. Fertil Steril
1993;59(3):532-8.

Franks S, Adams J, Mason H, Polson D. Ovulatory disorders in
women with polycystic ovary syndrome. Clin Obstet Gynaecol
1985;12(3):605-32.

Bao SH, Sheng SL, Peng YF, Lin QD. Effects of letrozole and
clomiphene citrate on the expression of HOXA10 and integrin
alpha v beta 3 in uterine epithelium of rats. Fertil Steril
2009;91(1):244-8

Topipat C, Choktanasiri W, Jultanmas R, Weerakiet S,
Wongkularb A, Rojanasakul A. A comparison of the effects of
clomiphene citrate and the aromatase inhibitor letrozole on
superovulation in Asian women with normal ovulatory cycles.
Gynecol Endocrinol 2008;24(3):145-50.

Guzick DS, Carson SA, Coutifaris C, Overstreet JW, Factor-
Litvak P, Steinkampf MP, et al. Efficacy of superovulation and
intrauterine insemination in the treatment of infertility. National
Cooperative Reproductive Medicine Network. N Engl J Med
1999;340(3):177-83.

Kemmann E, Jones JR. Sequential clomiphene citrate-
menotropin therapy for induction or enhancement of ovulation.
Fertil Steril 1983;39(6):772-9.

Jarrell J, Mclnnes R, Cooke R, Arronet G. Observations on the
combination of clomiphene citrate-human menopausal
gonadotropin-human chorionic gonadotropin in the management
of anovulation. Fertil Steril 1981;35(6):634-7.

. Lu PY, Chen AL, Atkinson EJ, Lee SH, Erickson LD, Ory SJ.

Minimal stimulation achieves pregnancy rates comparable to
human menopausal gonadotropins in the treatment of infertility.
Fertil Steril 1996;65(3):583-7.

Fujii S, Fukui A, Fukushi Y, Kagiya A, Sato S, Saito Y. The
effects of clomiphene citrate on normally ovulatory women.
Fertil Steril 1997;68(6):997-9.

Hsu CC, Kuo HC, Wang ST, Huang KE. Interference with
uterine blood flow by clomiphene citrate in women with
unexplained infertility. Obstet Gynecol 1995;86(6):917-21.

. Laufer N, Pratt BM, DeCherney AH, Naftolin F, Merino M,

Markert CL. The in vivo and in vitro effects of clomiphene
citrate on ovulation, fertilization, and development of cultured
mouse oocytes. Am J Obstet Gynecol 1983;147(6):633-9.
Ransom MX, Doughman NC, Garcia AJ. Menotropins alone are
superior to a clomiphene citrate and menotropin combination for
superovulation induction among clomiphene citrate failures.
Fertil Steril 1996;65(6):1169-74.

Tehran Univ Med J (TUMJ) 2012 July;70(4):242-9

http://tumj.tums.ac.ir

17.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

.CMV_:J)l_E.TJ\‘j‘JJQJ'_:JFMD)A C)jl_r.u" fJ_G}uﬁLAL_’-

S5 sy 53 aemlis” asboll Jool> dla -l ol Kl

. Carmina E, Orio F, Palomba S, Longo RA, Cascella T, Colao A, et

al. Endothelial dysfunction in PCOS: role of obesity and adipose
hormones. Am J Med 2006;119(4):356.¢1-6.
Orio F Jr, Palomba S, Cascella T, De Simone B, Di Biase S, Russo
T, et al. Early impairment of endothelial structure and function in
young normal-weight women with polycystic ovary syndrome. J
Clin Endocrinol Metab 2004;89(9):4588-93.

. Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus Workshop

Group. Revised 2003 consensus on diagnostic criteria and long-term
health risks related to polycystic ovary syndrome. Fertil Steril
2004;81(1):19-25.

Kazmierski M, Michalewska-Wtudarczyk A, Krzych LJ, Tendera M.
Diagnostic value of flow mediated dilatation measurement for
coronary artery lesions in men under 45 years of age. Cardiol J
2010;17(3):288-92.

Wenner MM, Taylor HS, Stachenfeld NS. Endothelin B receptor
contribution to peripheral microvascular function in women with
polycystic ovary syndrome. J Physiol 2011;589(Pt 19):4671-9.
Kravariti M, Naka KK, Kalantaridou SN, Kazakos N, Katsouras CS,
Makrigiannakis A, et al. Predictors of endothelial dysfunction in
young women with polycystic ovary syndrome. J Clin Endocrinol
Metab 2005;90(9):5088-95.

Beckman JA, Goldfine AB, Dunaif A, Gerhard-Herman M, Creager
MA. Endothelial function varies according to insulin resistance
disease type. Diabetes Care 2007;30(5):1226-32.

Peretz A, Leotta DF, Sullivan JH, Trenga CA, Sands FN, Aulet MR,
et al. Flow mediated dilation of the brachial artery: an investigation
of methods requiring further standardization. BMC Cardiovasc
Disord 2007;7:11.

Mather K, Anderson TJ, Verma S: Insulin action in the vasculature:
physiology and pathophysiology. J Vasc Res 2001;38(5):415-22.
Meyer C, McGrath BP, Teede HJ. Overweight women with
polycystic ovary syndrome have evidence of subclinical
cardiovascular disease. J Clin Endocrinol Metab 2005;90(10):5711-
6.

Meyer C, McGrath BP, Cameron J, Kotsopoulos D, Teede HJ.
Vascular dysfunction and metabolic parameters in polycystic ovary
syndrome. J Clin Endocrinol Metab 2005;90(8):4630-5.

Tarkun I, Arslan BC, Cantiirk Z, Tiremen E, Sahin T, Duman C.
Endothelial dysfunction in young women with polycystic ovary
syndrome: relationship with insulin resistance and low-grade chronic
inflammation. J Clin Endocrinol Metab 2004;89(11):5592-6.
Diamanti-Kandarakis E, Alexandraki K, Protogerou A, Piperi C,
Papamichael C, Aessopos A, et al. Metformin administration
improves endothelial function in women with polycystic ovary
syndrome. Eur J Endocrinol 2005;152(5):749-56.

Paradisi G, Steinberg HO, Hempfling A, Cronin J, Hook G, Shepard
MK ,et al. Polycystic ovary syndrome is associated with endothelial
dysfunction .Circulation 2001;103:1410-15.

Mather KJ, Verma S, Corenblum B, Anderson TJ. Normal
endothelial function despite insulin resistance in healthy women with
the polycystic ovary syndrome. J Clin Endocrinol Metab
2000;85(5):1851-6.


https://tumj.tums.ac.ir/article-1-125-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-16 |

31.

32.

33.

34.

35.

36.

Comparing two ovulation induction methods by brachial artery sonography in infertile women with PCOD YYA

Worboys S, Kotsopoulos D, Teede H, McGrath B, Davis SR.
Evidence that parenteral testosterone therapy may improve
endotheliumdependent and -independent vasodilation in
postmenopausal women already receiving estrogen. J Clin
Endocrinol Metab 2001;86:158-61.

Mitwally MFM, Casper RF. Single dose administration of the
aromatase inhibitor, letrozole: a simple and convenient effective
method of ovulation induction. Fertil Steril 2001;76(Suppl
1):594-S95.

Al-Omari WR, Sulaiman WR, Al-Hadithi N. Comparison of two
aromatase inhibitors in women with clomiphene-resistant
polycystic ovary syndrome. Int J Gynaecol Obstet
2004;85(3):289-91.

Atay V, Cam C, Muhcu M, Cam M, Karateke A. Comparison of
letrozole and clomiphene citrate in women with polycystic
ovaries undergoing ovarian stimulation. J Int Med Res
2006;34(1):73-6.

Badawy A, Abdel Aal I, Abulatta M. Clomiphene citrate or
letrozole for ovulation induction in women with polycystic
ovarian syndrome: a prospective randomized trial. Fertil Steril
2009;92(3):849-52.

Elnashar A, Fouad H, Eldosoky M, Saeid N. Letrozole induction
of ovulation in women with clomiphene citrate-resistant
polycystic ovary syndrome may not depend on the period of
infertility, the body mass index, or the luteinizing
hormone/follicle-stimulating hormone ratio. Fertil ~ Steril
2006;85(2):511-3.

37.

38.

39.

40.

41.

42.

43.

Gregoriou O, Vlahos NF, Konidaris S, Papadias K, Botsis D,
Creatsas GK. Randomized controlled trial comparing superovulation
with letrozole versus recombinant follicle-stimulating hormone
combined with intrauterine insemination for couples with
unexplained infertility who had failed clomiphene citrate stimulation
and intrauterine insemination. Fertil Steril 2008;90(3):678-83.
Baysoy A, Serdaroglu H, Jamal H, Karatekeli E, Ozornek H, Attar E.
Letrozole versus human menopausal gonadotrophin in women
undergoing intrauterine insemination. Reprod Biomed Online
2006;13(2):208-12.

Requena A, Herrero J, Landeras J, Navarro E, Neyro JL, Salvador C,
et al. Use of letrozole in assisted reproduction: a systematic review
and meta-analysis. Hum Reprod Update 2008;14(6):571-82.
Quintero RB, Urban R, Lathi RB, Westphal LM, Dahan MH. A
comparison of letrozole to gonadotropins for ovulation induction, in
subjects who failed to conceive with clomiphene citrate. Fertil Steril
2007;88(4):879-85.

Healey S, Tan SL, Tulandi T, Biljan MM. Effects of letrozole on
superovulation with gonadotropins in women undergoing
intrauterine insemination. Fertil Steril 2003;80(6):1325-9.

Bedaiwy MA, Forman R, Mousa NA, Al Inany HG, Casper RF.
Cost-effectiveness of aromatase inhibitor co-treatment for controlled
ovarian stimulation. Hum Reprod 2006;21(11):2838-44.

Schoolcraft WB, Surrey ES, Minjarez DA, Stevens JM, Gardner DK.
Management of poor responders: can outcomes be improved with a
novel gonadotropin-releasing hormone antagonist/letrozole protocol?
Fertil Steril 2008;89(1):151-6.

FE L FFPF o)lad Ve 0,00 ) i s hed (KCop pale olCiils o iy 0aCiils aloeo


https://tumj.tums.ac.ir/article-1-125-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-16 |

mmmmm

I ( ] ]\/ I | Tehran University Medical Journal, July 2012; Vol. 70, No. 4: 242-249

Original Article

Comparing two ovulation induction methods by brachial artery
ultrasonography in infertile women with polycystic ovary syndrome

Lili Safdarian M.D."
Nooshafarin Satari Dibazar
M.D.""

Arash Ahmadzadeh M.D.?
Batool Ghorbani yekta Ph.D.?

1- Department of Gynecology,
Shariati Hospital, Tehran
University of Medical Sciences,
Tehran, Iran.

2- Department of Radiology,
Shariati Hospital, Tehran
University of Medical Sciences,
Tehran, Iran.

3- Department of Physiology,
Tehran Medical Branch Islamic
Azad University, Tehran, Iran.

*
Corresponding author: Department of

Gyncology, Shariati Hospital, Jalal Al

Ahmad High way, Karegar Ave.,

Keshavarz Blvd., Tehran, Iran.

Tel: +98- 21- 88021834

E-mail: nooshin_diba@yahoo.com
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Background: Endothelial dysfunction can influence fertility rate in women with
polycystic ovary syndrome (PCOS) as flow mediated dilatation (FMD) is impaired in
patients with the disease. The aim of this study was to compare two methods of
ovulation induction by letrozole or letrozole plus human menopausal gonadotropins
(HMGs) in infertile women with PCOS who were resistant to clomiphene citrate based
on brachial artery ultrasound findings.

Methods: In this double -blind randomized clinical trial, 59 infertile women who had
the inclusion criteria for PCOS were evaluated in the Infertility Clinic of Shariati
Hospital in Tehran, Iran in 2010-2011. The patients were assigned to two letrozole and
letrozole plus HMG groups and were evaluated for FMD in the brachial artery by
transvaginal ultrasonography. Later, the values were recorded and analyzed statistically.
Results: In the letrozole group, infertility treatment was successful in 15 (57.7%) but it
failed in 11 (42.3%) patients. In letrozole plus HMG group, the treatment was successful
in 18 (54.5%) while it failed in 15 (45.5%) patients. The mean FMD values in the groups
with successful and unsuccessful treatment results were 19.42+10% and 18.57+7.2%,
respectively, but the difference was not statistically significant (P=0.712). Moreover, the
average endometrial thickness in groups with successful and unsuccessful treatment
results were 8.4+1.3 mm and 9.8+3.9 mm, respectively but the difference was not
significant either (P=0.06).

Conclusion: In infertile women with polycystic ovary syndrome that are resistant to
clomiphene, letrozole or letrozole combined with gonadotropin can be equally effective

for ovulation induction.

Keywords: flow mediated dilatation, human menopausal gonadotropins, letrozole,

polycystic ovary syndrome.
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