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Abstract
lrrlbrtility is a common probie rr around the wolld . Aboul one in six of all couples have some
ploblenr in getting pregnant and thar includes some trying for a second or subsequent baby\'r .

'fhe nrost common causes of it is ovulation defects anti the fbmous treatment ol this cause is by
o,,,r:lation induction drugs especially clomiphene citrate which used for long period , but this
treatment is not. without side eflects and one of the side effects is ovarian cyst . The aim of ftis
study is 1o assess thc eflect oi oral contraceptive pills , provera tablets (medroxyprogesterone
acetate tablels) and expectant management in the resolution of ovarian cysts induced by
clomiphene citrate ovulation induction .Snrdy design : a prospective ,randomized study

.setting: patients complaineci oiovarian cysl more than 2.-5 mrn were diagnosed by ullrasound
alier clorriphene citrate ovulaiion induction and randomized into 3 groups . Group ( 1 )
received oral contraception , group ( 2 ) received oral progesterone tablets treatnent and

group ( 3 ) had expectant man.igcmcnt. Iiolloiv up of patients were done monthly by ultrasoLtnd
and rcsolution of cyst lvas observed as a ntain otlt come n.]easure .
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lntroduction
Episodes of infertility w![l be experienced

by 25 % of women during their
reproduction y"ars(t)and approximatelY 10-

iior'o are effected by infertility!'r There are

n']any causes. of it and ovtrlation defects

rvill be 40% ('r .The first drug of choice in
i.ht-- treatment is chonripiiene citrate

ovulation induction .lt is noiv more than 40

years ago that Greenblaft ilrsl report€d a

new compound ,the anti-estrogen MRL-4i'
capable of inducing ovulation for
anovulalory n'ontetl. It is an orally
administered , non steroidal irgent which

induce ovulation in an cvuiatory women tn
sclected cases 

(l) .lt is chemical structure is

2-lp^ ( Z- chlonc - 1,2 - diphyl - vinyl )

phenoxy I triethylamine citrate (l:i) . It has

the molecular formula

C26H28C lNO.C6HtiO7 and its tnolecular

weight 598.09 lts action through

inr:reasing out put 01' PituiiarY
gonadotropins , rvhich in turn stimulate of

thc maturation and increase the activitl of
thr: ovarian follicles and stlbsequent

development and functjon of the corpus

luteum Antagonism of competitive

inhibitor of endogenous estrogcn play role

in the action o1'clomiphene citrate in the

pituitary. Clomiphene citrate is inCicated

for the treatment of ovarian dyst'unction in

women desiring pregnancy who meet the

conditions described below :

l. Patients who aie not Pregnant.
2. Patients without ovarlan cYSt

because of fulther enlargement of
ovarian cYst maY occur during

treatment.
3. Patients without abnormal uterlne

bleeding.
4. Patients lvith nomral liver firnction .

In addilion patienls selected for clomiphene

citrate treatment should be evaluated in

regard to the following ;

l. Estrogen levels
2. Primary pituitary or ovarian failure .

3. Endon]etriosis
carcinor.ua.

or endometrial

5. Utcrine fibroids .

Ovr"rlation rate after clomiphene citrate

ovulation induction is 800/0, pregnancy rate

is 30% , multiple pregnancy rate is 7.98% 
'

twin pregnancy "aie is 6.9ya , triplet
pregnancy rate is 0.5% , quadruplets

piegnansy rate is 0.3% and quintuplet

pregnancy rate is 0.1% .

The possible side effects of clomiphene
citrate ovulation induction treatment are :

Dermatologic : acne , allergic reaction ,

erythema multiiornte , erythema nodosum ,

hypertrichosis , ltruritus .

Central nervous system : migraine

headache , paresthesia , seizure , stroke ,

syncope.
Psychiatric : anxiety , irritability, mood

changes, psychosis .

Visual disorders ; abnonnal

accommodation cataract , eye Paln ,

macuiar edema, optic neuritis ' photopia '
posterior vitreous detachment , retinal

hernorrhage , retinal thrombosis , retinal

vascular spasm , temporary loss of vision .

Cardiovascular : anhythmia, chest pain,
edema , hypertension , PalPitation.,
phlebitis , pulmonary embolism , shodness

ofbreath , tachycardia, thrombophlebitis .

Musculoskeletal : arthralgia , back pain ,

myaigia.
Hepatic : transaminases incrEased .

hepatitis.
Neoplasms : liver ( hepatic halna

giosarcoma , iiver cell adenoma

hepatocellular carcinora ) ; breast (

fibrocystic disease and breast carcinoma ) ;

endometrium ( endometrial carcinoma ) ;

nervous system ( astrocytoma , pituitary

tumor , prolactinoma , neurofibromatosis ,
glioblastoma multiforme, brain abcess );
ovary ( luteoma of pregnancy , dermoid

cysl of the ovary , ovarian carcinoma ) ;

trophoplastic{ hydatiform mole

choriocarcinoma ) ; miscellaneous (
melanoma , myeloma , perianal cyst , renal

cell carcinoma , hodgkins lymphorna ,

tongue carcinoma, bladder carcinoma );
and neoplasms of offsPring (

neuroectodermal tumor , thyfoid tumor ,

hepatoblastoma and l;,mphocyric leukemia

).4. Impediments to Pregnancy
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G,enifou inary : endonietrios;s , ovarian
cyst ( rivariarr enlargelnetlt or cyst could be
complicated by adnexai torsion ), ovarian
hemorrhage, tubal pregnancy and uterine
hemonhage .

Body as a rvhole :

weakness.
fever , tinnitus .

Ofher : Ieukocytosis. thyroid Ljisorder.
Dose of treatnrent should begin witli 50 rng
daily ( i tabiet ) for' 5 days lrom day 2 of
cycle If no ovulation the iiLrse wiil
inr:reased gradually to i00 mg daiJy in the
second cycie and the total dose should not
be more 200 mg / day . It is recommended
that the patient be exan:ined for pregnancy .

ovirian enlargemeni , or cyst formation
bel.ween each treatment cycle (s 6,7lOne

cornpiication of clomiphene citrate
ovulatir.rn induction is ovarian cyst. Th€
maragement of it is by follow up with or
wilhout treatment but in the oractice
hcrmonal tirerapy is become a wide
acceptecl managetnent especialll, oral
contraception tor Many studies suggest
these typc oi ovarian c.ist can be lesolved
spontaneo$sly and not reiated to the use of
oial contraception oi' 'rhe honnonal
treatlnent is unnecessan in cases rvith
functional ovarian c;,,sts 't10).But in the
practice its becarne acccpted that
progesterone tablets oi oral contraceptive
pills as a treatment of functionai ovarian
cysts especially those induced by ovulation
induction. The aim of this studv is to
observe the resolution of ovarian cyst in
women rvho were treated with clorniphene
citrate o!ulation induction anC tr: find
which modalities of treatinent such as orai
conhaception provefa tablets
(medroryprogesleione acetate tablets) and
exp!'ctant management is efl'ective in the
tieatmelit of such type of cvarian cysts ,

Material and methods
This study is a prospective ,randomized
study and it lvas performed in infertilit;'
clinic of Tikrit Teaching Hospital . through
the period beti,veen jLrne-200,1 to .iune-
2001i . lhe study protocol was apprcved by
the scier.rtitlc oommittee of f ikrir

University --College of Medicine .Ninety
patienrs \yiti't ovarian cyst more than 2.5 cm
a11er cloiniphene citrate ovu lation
induction(tab contain 50 mg of clorriphene
citrate-Aventis) lor ovulation cause of
infertility were diagnosed by vaginal
ultrasound( Evti.5ivIH2/Rl3 -DP tl00 Plus
IJitrasonic diagnostic image-Mindray) by
taking the largest cross section and
averaging the 2 perpendicular diametcr
measulements The ovarian cyst was
diagnosed either at monitoring for follicuJar
gror.r.th and ovulation at day l2-14 of
clomiphene citrate treated ct,cle (a) or in the
beginning of next cycle when the menstrual
period delayed or the c1,cle becarne
irregular. The involved patients had normal
basal ultrasound at day 5 of the cycle to
exclude presence of an_y ovarian cyst
.norn:al basal serum hormones of FSH(
tbliicle-stimulating hormone),
LH(luteinizing hormone), Prolactin (all at
day 3 ofthe cycle),normal semen analysis
tbr the husband and normal
hysterosalpingogram for the patient more
than three years ini'ertilitv. Informed
consent was taken fiom each patient. 1'hose
patients were randomized in three groups
.Thidy patients were assigned for group (l)
and lecejved oral contfaceptive
pills(Miclogynon ED and f'errous fumarate
containing levonorgestre! 0.15 and
ethinylestradiol 0.03 nrg-Shering) .Thirty
patients were assigned for group (2) and
received provera tablets (5 mg of
medroxyprogesterone actate- pharmacia)
Thirty patients were assigned for group (3)
and managed expectantly (only they were
received me{bnamic acid on need when
there is pain).We observed the details of
cyst such as size ,diameters and which
ovary was involved whether left or right or
bilateral . Follow up of patients was done
for each patient every month at day 5 ofthe
cycle by rrltrasound to observe the time
needed for the resolution of cyst fbr each
group as the main outcome measure
.Statistical analysis: Statistical analysis of
data were done using SPSS rnanager
system version 1 0. The level of significance
was 0.05 .

Results
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'Ilrere was no significant differences
between thrce groups in the resolution time
of ovarian cyst . The size of clst was lrot
depend o;r the dose of ovrilation induction
and the tirne of resolution of it was not
depend on the size of ovarian cyst .

Conclusioir
The ovarian cyst induced by clomiphene
citrate ovulation induction can be managed

by expectant management and the clinical
practice of using oral contraceptive pills or
pro!;era tablets (medroxyprogesterone

acetate tablets) were not necessary but
f'urther larger studies are needed to confimr
these results .

Results
From 90 pati€nts initially enrolled in the
study only 72 patients weie followed up in
the study because 5 patients in group (1 ,2 )
rvere lost to follow up and 8 patients were

lost to fbllow up in group (3) and 2 patients
rvere not completed the study in group I

and2.Figurel:

90 patients = enrolled

Group I =30 patients

5 patient. lost to
follorv up

24 patients compl€t(
the study

1 patient become
pregnant lvith
ovarian cyst

Group2=30patients

5 patients lost to
follow up

24 patients conlplete
the study

1 patient had
surgery for
ovarian cyst
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Baseline characleristics c.rf wonen
according to treatment allooation are shown
in,table (l). the mean +SD age ofgroup (

1:?,11 i, (27 .28 +7.8) ,(28,s6 i7.7)
(27.7+7 .4) years for each group
respectively- Job, residency and intbrtility
type are shown in table (l).The mean *SD

Table (l):- llaseline characterislics of women

infertility period for group (1,2,3) is (2.56a
1 .9),(2.52*1 .2),(2.3+ I .5) years for each
group respectively. All these results were
statistically not signifi Cant.

accordiug to tr€atment allocation.

13 i 61.1

12 | 16.7

*not significant difference a;n,rrri1he stucly g,outi
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P value=0.001 (significant belween three groups )
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Table(2) shows that the yotrng age palients

-<20 
rvith low parity and patienls age >31

with -: 3 child is associated with
significant appearance of ovarian cyst after

clomiphene cil.rate ovulation induction.T'he

msnn +SD of cysl size in grotrp (1,2,3) is

Table (4) shows the relatiorr of dose of
clorn iphene cifate with the diameler of cyst

and this sirows there is no relation between

(4.4+t .4),(4.44*,t.3)"(4.5s I .5) cm

respectively and the site of ovary which
was involved by the cyst in the three groups

are shown in table (3) . All these results

were statistically not sign ilicant(p
value=0.984).

them and no statistical differencas betwoen

three groups .

Table {4)r Relation of ovarian diameter with the dose

P value= 0.98i(not significant between grotrp 1.2,3 )
*tab.:tablets=50 rrg of clorniphene citrate
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l'able (5) shows the relation of cyst
diameter with resolr.rtion tilne and there is

no relation between them, ther.e is no
statistical differences befween thfee groups

4.5+1 5

significanl dil'ferences between three
groups.

clomiphene cilrate ovulatjon induction rray
held as the ovulation chances succcss wiil
decrease. (ir'l?r3) 

Although 50 mg /day is
the recomrnended dose in the first cycle, a

meta -analysis oi l3 pLrblished reports
suggest that anly 460k with respond to this
dose with ovulation ,a further 21o/, will
respond to l00mg and another 8% will
ovrlate with 150 mg/day. So high eiose or
starting dose with 100 rng/day is
unnecessary especially in yoLrng agc
\vomen or mLrltiparous women beoause the
appearance of ovarian cyst is high in these
palients in our sludy and this may be due to
high activity ofthe ovarian hormones. So if
there is no ovulation at 50 mg/day we can
use a higher dose 1o decrease the incidence

one patient not complete the study from group (l and 2).
P value= 0.865(not significant between group 1,2,3)

'Iable (6) shows the resolution time of
cyst in gfoup( 1,2,3), l'here was no

Table

P value* 0-971(not significant between group 1,2,3 )

Discussion
Benign ovarian cysts are cotnnlon .

frequentll, a symptomatic aud olien
resolved spontaneoLrsly. Physioiogical cyst
is a comnron type of benign ovarian cyst
and they are occasional complication o1'
ovulation induction , when they are
commonly muliiple. (l)Ovarian 

cyst is one
complications of clonriphene citrate
ovulation induction and it is a horrible
event to the patient who waits for ovulation
and pregnancy So tlris conrplication
should nranage probably becausc there is a

negative effect on ovulation induction

9gq9_c!ally in IVF and GIFT cycles .rll 'r rlil he basal rrltrasound is ver;
important k' exclude any basal ovarian cysr
beforc ovirlation indLrction because

l7l
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of ovariall cyst after clon1iphene cltrate

nvulation induction in those patlenis
(t)iltrere is different studies aboul

managerient cf functional ovarian cyst and

especially those induced by ovulation

incluction , spanos ( 1973 ) found that

suppression of pituitary gonadotropins for

6 rveeks by hormones r'vas enough.,.to

legless physiological ovarian cyst

Regartiing progesterone treatment !vhich

becarne an accepted clinical practice bi'

soi-ne doctors ,there is ferv studies about it
and ntost of theses studies depend on

natural progesterorle cream or intravaginal

application oi progesterone cream that

provides higher doses u'here needed in

cases of enriometriosjs, fibroiCs arrd ovarian

cysts. The signaling mechanism that shuts

ofi ovulation in one ovary each cycle is thc

production of progesterone in the other. if
su fficient tt.r[tttal pl oge'ler(\nr is

supplemented prior to c..rvulation, LH levels

are inhibited and both ovaries tliink the

other one iras ovulated, so regular ovulation

does not occur. l'his is the same efftct as

c,.;ntraceptive pills. Similarll' the high

estriol and progesterone throughoui
pregnancy successfully inhibit ovarian

activil'for nine months. 'l'heretbre, adding

natural progesteione from day l0 through

26 of the cycle srtpprcsses l,H and its
iutein!zing effect. ['hr-rs, the ovarian cysl

r.vill not be slimulated irill ver; likell'
shrink and disappear rvithout further

treatme nt 
(1-' r6). But other studies for"rnci that

hcrrnonal lreatmenl is not necesslrr in

cases with functional ovarian cysts afier

orulation inductiorr anil the rate 01-

disappearance of f'unctjonal ovarian cyst

was not eff'ected by horrnonal therapy ald
di:;appea| spontarleousi]' by either

reabsorption of ihe c)/si fluid ol silent

ruoture rvithin 4-8 rvecks of initial
diagnosis 

(e l0'17'18). these tesuits agree lvith

our tesults lvhich shorved that tlre time of
resolution of ovarian cyst is the sarne for
three modalilies of ireatnlenl and its
irrespective to the cyst diameter .l'rvo
palienls lvere excluded from the corrpletion

ol the study because th!: first one needed

surgery because the diagnosis r'vas found to

be rorsion ovaritn,cysir and the second one

became pregnant. "* -'

Conclusion
Ovarian cysts treatment induced by

clomiphene citrate ovulation induction is

not affected by hormorral

therapy(progesterone treatment) and

expectant management and follow up by

uitrasound is necessarl' because resolution

of these cyst rvill occtll'

spontaneously.Fttrther larger studles are

needed to confirm that resolution of ovarian

cyst induced by clomiphene citrate

ovulation induction lvill occur

spontaneously.
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