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CLINICAL EFFICACY OF GOSERELIN (ZOLADEX) IN THE TREATMENT OF UTERINE MYOMAS IN
INFERTILE PATIENTS
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Sazetak - U radu je ispitan uticaj goserelin acetata (Zoladex depo) 3,6 mg amp. U cetvoromesecnoj primeni kod pacijentkinja sa
rniomima materice razlicite lokalizacije i velicine, a koje imaju probleme infertiliteta. Istrazivanje je obuhvatilo 30 pacijentkinja
starosne dobi od 22 do 42 godine podeljenih u dye grupe u zavisnosti od volumena mioma i materice. Prva grupa je obuhvatala
pacijentkinje gde volumen mioma nije prelazio 70 ml, a materice 300 ml, dok su drugu grupu cinile pacijentkinje gde volumeni
mioma i materice prelazi ove vrednosti. Goserelin je aplikovan svakih 28 dana, cetiri meseca, uz ultrazvucno pracenje pada volu
mena, dok je kod submukoznih mioma radjena kontrolna histeroskopija. Dobijeni razultati ukazuju na efikasnost goserelina u
smanjivanju volumena mioma i volumena materice za vise od 50% sto odgovara podacima iz literature. Posebno se istice kom
pletno iscezavanje mioma u prvoj grupi koje se krece oko 60%. Pracene su serumske koncentracije FSH, LH i E2 pre i tokom pri
mene goserelina, gde su multivarijatnom analizom varijanse ustanovljene statisticki znacajne razlike. Zabelezene su i nuspojave
ovog leka koje su slicne drugim GnRH analozima.
Kljucne reci; Goserelin + terapijska primena; Miom + terapija lekovima; Neplodnost u zena + terapija lekovima

Summary - This study investigated the efficacy ofZoladex depot 3.6 mg (goserelin acetate) during a 4-month treatment of infertile
patients with uterine myomas ofdifferent size and location. The investigation comprised 30 patients aged 22 - 42 years, distribu
ted into 2 groups regarding uterine and myoma volume. Thefirst group included patients with uterine myomas less than 70 ml and
uterus less than 300 mi. The second group included patients in whom these volumes exceeded the above mentioned values. Zoladex
depot was administered every 28 days for 4 months with ultrasonographic follow-up of volume decrease, whereas patients with
submucous myomas underwent control hysteroscopy. The obtained results point to efficacy ofZoladex in decreasing the volumes
ofboth myomas and uterus by more than 50%, which correlates with literature data. Ofparticular interest is complete disappear
ance ofmyomas in about 60% ofpatients ofthe first group. Serum concentrations offollicle stimulating hormone (FSH), luteiniz
ing hormone (LH) and estradiol (E2) were followed-up prior to and during Zoladex therapy where multivariate variance analysis
showed statistically significant differences. The side effects were recorded and are similar to those ofother GnRH analogues.
Key words: Goserelin + therapeutic use; Myoma + drug therapy; Infertility, Female + drug therapy

Uvod

Miomi materice spadaju u najcesce solidne tu
more reproduktivnog trakta zene. Poznato je da se
sarno u SAD izvodi godisnje 175.000 histerekotmija
i 180.00 miomektomija zbog ove indikacije [1]. Ve
cina autora ocenjuje da se nakon trideset pete godine
zivota zene ucestalost mioma krece 25 - 30%, sto bi
znacilo da svaka peta zena iznad trideset pete godine
ima miom materice [2]. Po svojim karakteristikarna
benignog, ostro ogranicenog glatkomisicnog tkiva
materice, dobija nakon niza razlicitih naziva svoj
pravi naziv "myoma uteri" od strane Virchowa koji
takode opisuje i njegovu histolosku gradu. Velicina i
lokalizacija mioma determinise i simptomatologiju
koja se uglavnom odnosi na nekoliko kategorija:
znaci pritiska tumora (bol, ucestalost mokrenja,

Introduction

Uterine myomas are the commonest solid tumors
of the female genital tract. It is well known that only
in USA, 175.000 hysterectomies and 18.000 myo
mectomies are performed annually due to this indica
tion [1]. It has been established by many authors that
after 35 years of age myomas occur in 25 - 30% of
women, which means that every fifth woman over 35
years of age has a uterine myoma [2]. It is a benign
neoplasm of the uterine smooth muscle tissue, named
variously until it was named "myoma uteri" by Vir
chow, who also described its histology. Size and lo
cation of myomas determines the symptoms which
commonly include several categories: signs of tumor
pressure (pain, frequent urination, constipation), ir
regular bleeding (menorrhagia, metrorrhagia) and re-
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Skracenice
FSH
LH
E2
PRL
PROG
GnRH
KKS
SDK
ARM

- folikulostimulirajuci hormon
- luteinizirajuci hormon
- estradiol
- prolaktin
- progesteron
- gonadotropin rilizing hormon
- kompletna krvna slika
- secer u krvi
- antihemoragicni mehanizam

Abbreviations
FSH
LH
E2
PRL
PROG
GnRH
KKS
SDK
ARM

- Follicle stimulating hormone
- Luteinizing hormone
- Estradiol
- Prolactin
- Progesterone
- Gonadotrophin-releasing hormone
- Complete blood count
- Blood sugar
- Antihemorrhagic factor

konstipacija), iregularno uterino krvarenje (meno
ragija, metroragija) i reproduktivne disfunkcije (in
fertilitet, rani pobacaji, prematuritet, distocija). Hi
sterektomija se pokazuje kao jedino definitivno le
cenje mioma materice. Uterina prezervacija abdomi
nalnom klasicnom miomektomijom ili endoskopskom
miomektomijom jeste alternativa, ali i rizik od po
novljenoghirurskog zahvata te se po literaturnim po
dacima krece oko 50% [3].

Hormonska terapija u lecenju ovog tumora odnosi
se na redukovanje simptoma i velicine mioma u cilju
prezervacije uterusa kod pacijenata kod kojih je u pi
tanju sterilitet kao i kod onih koji na tome insistiraju
ili pak postoje apsolutne kontraindikacije za opera
tivni zahvat, kao i za uvodenje zena u menopauzu, a
u poslednje vreme sve vise kao alternativa u cilju
uvodenja u definitivnu hirursku interveciju koja ce
time dobiti bolji intra i postoperativni tok. Tako se na
trzistu 80-ih godina pojavljuje upotreba GnRH
analoga (gonadotropin releasing hormone analoga)
koji pokazuju efikasnost u redukovanju volumena
uterinih mioma i time i njihove simptomatologije.
Njihovom kontinuiranom primenom u duzini ne vise
od 6 meseci, kako zbog potencijalnih komplikacija,
tako i zbog visoke cene, prelazi se iz prve faze Ieee
nja u drugu fazu: hirurgija ili menopauza. Tako Fili
cori i saradnici 1983. godine prikazuju prvi uspesan
tretman mioma GnRH analozima, te zatim slede
mnogobrojni autori koji prikazuju efikasnu upotrebu
GnRH analoga u resavanju ovog problema [4].

Mehanizam delovanja GnRH analoga na smanje
nje volumena fibroidnih tumora uterusa nije sasvim
razjasnjen. Poznato je da su uterini miomi estrogen
zavisni tumori sa vise estrogenskih receptora sto pot
vrduje njihov porast u velicini tokom trudnoce, kao i
pad tokom puerperijuma ili menopauze. Tako pro
longirano hipoestrogenemijsko stanje izazvano pri
menom GnRH agonista moze dovesti do involucije
ovog tumora. Takode je zapazeno da regresija moze
biti i posledica smanjene koncentracije kako cirkuli
suceg estradiola, tako i EGF (epidermal growth fac
tor) i IGF (insulin growth factor) [5]. Histoloska is
trazivanja ukazuju da kod GnRH tretiranih uterinih
fibroida dolazi do porasta celularne atrofije i nekroze
za razliku od netretiranih tumora, a da pri tom nije
nedena razlika u vaskularnim promenama, edemu i
fibrozi.

productive dysfunctions (infertility, early miscarria
ge, prematurity, dystocia). Hysterectomy is the only
definitive therapy of uterine myomas. Preservation of
uterus by classic abdominal myomectomy or endo
scopic myomectomy is an alternative, but according
to literature data the risk of repeated surgical proce
dure is around 50% [3].

Hormone therapy in treatment of these tumors
tends to reduce the symptoms and size of myomas in
the aim of preserving the uterus in infertile patients,
as well as in those who insist on it, or there are abso
lute contraindications to surgery, as well as onset of
menopause, while recently it is more and more an al
ternative to definitive surgical procedure with better
intra and postoperative course. In the80-ies, GnRH
(gonadotrophin releasing hormone) analogues ap
peared on the market, showing efficacy in reducing
the volume of uterine myomas and so their sympto
matology. Their continual use for no longer than 6
months, due to potential complications and high cost,
leads to the second phase of treatment: surgery or
menopause. That is how Filicori and associates pre
sented the first successful treatment of myomas by
GnRH analogues in 1983. After that a great number
of authors reported about the efficacy of GnRH ana
logues in solving this problem [4].

The mechanism of action of GnRH analogues on
reducing the volume of uterine ·fibroids has not been
completely explained. It is well known that uterine
myomas are estrogen-dependent tumors with several
estrogen receptors, which is confirmed by their
growth during prenancy and decrease dunng puerp~

rium or menopause. Thus, prolonged hypoestrogemc
state caused by GnRH agonists may lead to involu
tion of tissue tumors. It has also been noted that re
gression may be the consequence of decreased
concentrations of both circulating estradiol and epi
dermal growth factor (EGF) and insulin-like growth
factor (IGF) [5]. Histologic examinations revealed
that in uterine fibroids treated by GnRH there IS an
increased cellular atrophy and necrosis, in contrast to
nonuterine tumors, but at the same time there is no
difference in vascular changes, edema and fibrosis.
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Goserelin acetat (Zoladex depo) 3,6 mg jeste sin
tetski dekapeptid GnRH analoga koji svojim di
rektnim dejstvom na hipofizu dovodi do prologiranog
hipoestrogenemijskog stanja koje moze dovesti do
skvrcavanja tumora [6]. Dobro je poznat dvostruko
dozno zavisni efekat GnRH analoga na hipofizu, gde
male doze aktiviraju gonadotropne celije, a vece doze
postepeno blokiraju hipofizu i time reverzibilno su
primiraju gonade, sto je i omogucilo njihovu klinicku
primenu poznatu kao "metod medikamentozne kas
tracije". Tako se primenom goserelina nakon prvo
bitne stimulacije i porasta nivoa FSH i LH, a time i
estradiola u prvih 24 h, dolazi do brzog izostanka
odgovora na sledecu stimulaciju, tzv. pojavu desenzi
tacije ili "down regulacije" hipofiznih GnRH recep
tora koji svoj maksimum supresije dostizu 21 dan od
momenta aplikacije leka. Time se postizu postmeno
pauzalne vrednosti estradiola i zadrzavaju tokom
sestomesecnog tretmana ovim lekom. Razliciti autori
prikazuju svoje rezultate sestomesecnog tretmana
goserelinom (6 depo 3,6 mg inj.), nakon cega sledi
hirurska procedura koja se pokazala mnogo kvalitet
nijom za pacijenta kako u signifikantno kracem traja
nju operativnog zahvata, tako i u manjem intraopera
tivnom gubitku krvi, manjoj potrebi za nadoknadu
krvi, kracem hospitalnom boravku i manjem broju
postoperativnih komplikacija [7].

Cilj rada bio je ispitivanje uticaja goserelin amp.
3,6 mg u cetvoromesecnoj primeni kod pacijenata sa
dijagnostokovanim miomom materice razlicite veli
Cine i lokalizacije, potom odredjivanje serumskih
koncentracija FSH, LH i E2 pre i tokom primene
leka, evaluacija rezultata, te izvodenje zakljucaka 0

njegovoj ciljanoj i opravdanoj upotrebi.

Materijal i metode

U istrazivanje je ukljuceno 30 pacijenata sa prob
lemima infertiliteta i dijagnostikovanim uterinim mio
mom. Kod odabranih pacijenata prethodno je uzeta
anamneza, podaci 0 dosadasnjem lecenju, uradeni gi
nekoloski i ultrazvucni pregledi, kod pojedinih i his
teroskopija, te uzeta paleta laboratorijskih (KKS,
SUK, AHM, urin) i biohemijsko-hormonskih analiza
(lipidni status, FSH, LH, PRL, E2 i PROG). Tera
pija goserelin amp. 3,6 mg zapoceta je neposredno
nakon zavrsene menstruacije, te nastavljana u razma
cima od 28 dana cetiri meseca, i to subkutano 2-3 em
ispod pupka, uz prethodnu lokalnu infiltraciju lidoka
ina 1%. Ultrazvucno je pracen pad volumena rnioma i
uterusa, a kod pacijenata sa submukoznim miomima
nakon terapije uradena kontrolna histeroskopija. U
radu je koriscen ultrazvucni aparat ALOKA SSD
1200 i vaginalna sonda od 3,5 MHz. Volumen mio
rna je izracunat po formuli 4/3 1t~. Takode je kon
trolisan i hormonski status (FSH, LH i E2) tokom
terapije. Zabelezene su i nuspojave ovog leka. Rezul
tati su statisticki (t-test, MANOVA - ponovljena me-

Zoladex depot 3.6 mg (goserelin acetate implant)
is a synthetic decapeptide of GnRH analogue which
directly affects the hypophysis and causes a prolon
ged hypoestrogenic state which leads to tumor shrin
kage [6]. Double-dose dependent effects of GnRH
analogues on hypophysis are well known - little do
ses activate gonadotropic cells, whereas greater do
ses gradually block the hypophysis and thus reversi
bly gonadal suppression. That is why their clinical
application is known as a "method of medical castra
tion". After initial increase of FSH and LH le-vels
and thus estradiol in the first 24 hours, use of Zo
ladex causes fast lack of response to the next stimu
lation - so called desensitization or "down-regulati
on" of hypophyseal GnRH receptors and their maxi
mal suppression occurs on 21st day from drug ad
ministration. This causes postmenopausal values of
estradiol, which are prolonged by a 6-month Zoladex
treatment. Numerous authors have presented their re
sults obtained by 6-month Zoladex therapy (6 depot
3.6 mg, s.c. monthly) which is followed by a surgical
procedure which has proved to be much better for the
patients due to a significantly shorter surgery, less
intraoperative blood loss and less need for blood re
placement, shorter hospital stay and less postopera
tive complications [7].

The purpose of this study was to investigate the
efficacy of Zoladex depot 3.6 mg during a 4-month
treatment of patients with diagnosed uterine myomas
of different size and location; follow-up of serum
concentrations of FSH, LH and E2 prior to and dur
ing Zoladex therapy; evaluation of results and mak
ing conclusions about its targeted and justified use.

Material and methods

The investigation comprised 30 infertile patients
with diagnosed uterine myomas. Patients included
into this investigation underwent a thorough exarru
nation starting with anamnestic data on previous
treatments, gynecological and ultrasound examina
tions, in some cases hysteroscopy was performed, as
well as a great number of laboratory examinations
(KKS, SUK, AHM, urine) and biochemical-hor
monal analyses (lipid status, FSH, LH, PRL, E2 and
PROG). Zoladex depot 3.6'mg. therapy started after
completed menstruation and was administered every
28th day during 4 months subcutaneously 2 - 3 em
below the umbilicus with previous local infusion of
1% lidocaine. Volume decrease of myomas and ute
rus was followed-up ultrasonographically, whereas
after therapy patients with submucous myomas un
derwent control hysteroscopy. All patients were ex
amined using a sonographic scanner (ALOKA SSD
1200) and a 3.5 MHz vaginal probe. The myoma vo
lumes were calculated after the formula 4/3 1t~. Hor
monal status was also followed-up during therapy
(FSH, LH, and E2) and side effects were established.
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renja, Sefeov test kontrastiranja) i graficki obradeni
programskim paketom Statistica for Windows 5.1.

Rezultati

1. mesee 2. mesec 3. mesec 4. mesec

1st month 2nd month 3rd month 4th month

100
Pre terapije

Before
teratment

250

Results of investigation were statistically analyzed
(t-test, MANOVA for repeated measu~es, Scheffe
test for multiple comparison) and graphically proc
essed by means of Statistica for Windows 5.1.

Results

Slika 2. Volumen materice tokom cetvoromesecne terapije (I
grupa)
Fig. 2. Uterine volume during a 4-month treatment (Group I)

Volume decrease of myomas and uterus during a
4-month Zoladex depot 3.6 mg therapy is presented
in Figures 1-4. Graphic representations clearly show
a statistically significant decrease m volume of both
myomas and uterus in both groups of patients: m the
first group t=3.02; p<O.Ol and in the second group
t=2.82; p<O.Ol.

The hormonal profile of patients and hormone
concentrations in blood during Zoladex therapy were
established by Elisa test, for the following hormones:
FSH, LH and E2. These concentrations were evalua-

According to the purpose of this research, a s~

tistical analysis of obtained results was performed m
30 patients.

The investigated patients were 22 - 42 years of
age. The average age ~as 3.1 year~. Outof 30 pa
tients, there were 13 with pnmary infertility and 17
with secondary infertility. " .

Of 17 patients with secondary infertility, 6 pa
tients had one child after which uterine myoma was
diagnosed, while 9 patients had more than two spon
taneous miscarriages and 2 patients had one sponta
neous miscarriage. Out of 30 patients, 5 had subse
rous myomas, 10 had intramural myomas, and 7 had
submucous myomas, whereas 8 patients had seve~al

myomas of combined location. In order t? establish
the efficacy of Zoladex, patients were divided into
two groups. Group I: patients with uterine myomas
less than 70 ml (volume was calculated after the
above-mentioned formula) and uterus less than 300
ml, regardless of myoma location. N = 20. Group II:
Patients in whom the volumes of myomas and uterus
exceeded 70 ml and 300 ml, respectively. N= 10.

1. mesee 2. mesee 3. mesee 4. mesee

1st month 2nd month 3rd month 4th month

50
45
40
35
30
25
20
IS

10
5
o

Pre terapije

Before
teratment

Slika 1. Volumen mioma tokom cetvoromesecne terapije (I
grupa)
Fig. 1. Myoma volume during a 4-month treatment (Group I)

Kao sto je graficki prikazano na prethodnim sli
kama uocava se statisticki znacajan pad volumena
miom'a i volumena materice u obe grupe pacijentki
nja - u prvoj grupi pacijenata t = 3,02; p<O,OI i u
drugoj grupi t = 2,85; p<O,Ol.

Hormonalni profil pacijentkinja i kretanje koncen
tracija hormona u krvi tokom terapije goserelinom
odredivan je Elisa testom, i to za sledece hormone:

Prema definisanim ciljevima istrazivanja izvrsena
je analiza i statisticka obrada prikupljenih rezultata
kod 30 pacijentkinja. . .

Ispitivane pacijentkinje bile su u starosJ?oJ dobi
22-42 godine. Prosecna starost je bila 31 godina.

Od ukupno 30 pacijentkinja kod 13 se radi 0 pri
mamom bracnom sterilitetu, dok kod 17 0 sekundar
nom bracnom sterilitetu.

Od ukupno 17 pacijentkinja sa dijagnozom se
kundamog steriliteta 6 pacijentkinja ima jedno dete
nakon cega su registrovani uterini miomi, dok je 9
pacijentkinja imalo u anamnezi vise od dva spon~tna

pobacaja a 2 pacijentkinje jedan spontam pobacaj.
Od ukupno 30 pacijentkinja kod 5 pacijentkinja

nadeni su iskljucivo subserzni miomi, kod 19 isklju
civo intramuralni miomi, kod 7 submukozni nuomi,
dokje kod 8 pacijentkinja postojalo vise mioma kom-
binovane lokalizacije. . .

Pacijentkinje s~ podeljene u dye grupe ra~1 boljeg
prikaza efikasnosti leka: I grupa - pacijentkinje kod
kojih miomi ne prelaze vo1umen od 70 ml izracunat
po datoj formuli, a materica ne prelazi volumen od
300 ml, bez obzira na loka1izaciju mioma. N=20; II
grupa - pacijentkinje kod kojih miomi prelaze volu
men od 70 ml i materica prelazi 300 ml N=10.

Smanjivanje volumena mioma i materice tokom
cetvoromesecne terapije goserelin amp. 3,6 mg pri
kazano je na slikama 1-4.
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Slika 5. Prosecne serumske koncentracije FSH i LH tokom
cettvoromesecne primene goserelina (strelice oznacavaju apli
kaciju goserelina)
Fig. 5. Serum concentrations ofFSH and LH during a 4 month
treatment with Zoladex (arrows indicate aplications of Zo
ladex)
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Slika 6: Prosecna serumska koncentracija estradiola tokom
cetveromesecne primene goserelina (strelice oznacavaju apli
kaciju goserelina)
Fig. 6. Serum estradiol concentrations during a 4 month treat
ment period with Zoladex
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ted 5 times: the first analysis was performed on the
third day of the cycle (basal value), the first subcuta
neous mjection of Zoladex was administered on the
5th day of cycle; the second analysis was performed
two weeks after the first Zoladex administration' the
third analysis was performed two weeks afte; the
second Zoladex administration; the fourth two weeks
after the third administration and the fifth hormonal
analysis was performed after the fourth Zoladex ad
ministration. Zoladex was administered monthly
every 28 days. Figures 5 and 6 show the moments of
Zoladex administration as well as average serum
concentrations of FSH, LH and E2 during the
4-month therapy. Multivariate variance analysis for
repeated measures (3 dependant variables/5 levels of
repeated measures) showed that there was a statisti
cally significant difference (p=O.OOOOO I - Table la)
regardmg serum levels of all three examined hormo
nes prior to, during and following Zoladex therapy,
ESTRADIOL
(pglml)
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Slika 4. Volumen materice tokom eetvorornesecne terapije (Il
grupa)
Fig. 1. Uterine volume during a 4-month treatment (Group II)
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SlikaJ. Volumen mioma tokom cetvoromesecne terapije (Il
grupa)
Fig. 3. Myoma volume during a 4-month treatment (Group II)

F~H, LH i E2. Koncentracije ovih hormona su odre
divane pet puta: prva analiza je sprovedena treci dan
ciklusa (bazalna vrednost), nakon cega je sledila I
ampula goserelina peti dan ciklusa, druga analiza
dve nedelje nakon prve ampule goserelina, treca ana
hza dye nedelje nako~ druge ampule goserelina, cet
,:rta analiza dve nedelje nakon trece ampule gose- re
hna 1 J?eta analiza hormona nakon cetvrte ampule
goserelina.vR~Z:ffiak izmedu datih ampula goserelina
je 1200Sl0 cetm nedelje. Graficki je prikazan streli
com momenat davanja goserelina kao i prosecne se
rumske koncnetracije FSH, LH i E2 tokom cetvo
romesecne primene goserelina (slika 5 i 6).

M~ltlvanJat;na analiza vanJ.anse za ponovljena
me~enJa (3 zavls.ne varijable/S mvoa ponovljenih me
r~nJa) pokazala je da postoji statisticki znacajna raz
h~a (p=O,009001 [tabela l.a)) u prostoru serumskih
mv?a sva tn. pos~atrana hormona pre zapocete te
rapije goserehnom 1 u toku njegove primene.

FSH
LH
(mIU/ml)

8

7

6

5

4

3

2
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0,100163 13.47562 12 18 .000001

Wilksova Lambda Raovo R df 1 df 2 P
Wilks Lambda Raos R

*istaknute su statisticki znacajne razlike
*statistically significant differences

Tabela La. Multivarijatni F (Wilksova Lambda) - ukupni
Table 1.a. Multivariate F (Wilks Lambda) - total

*istaknute su statisticki znacajne razlike
*statistically significant differences

Tabela 3.b. Shefeov test: zavisna variabla LH
Table 3.b. Schef[e test: dependent variable LH
Merenja {I} {2} {3} {4} {5}

measurements 8.606667 2.056667 1.770000 1.35667 1.286667

o{l}

1 {2} .000000

2 {3} .000000 .991114

3 {4} .000000.798827 .965282

4 {5} .000000 .735775 .939506 .999965

{I} {2} {3} {4} {5}
8.634000 3.150000 2.866667 2.470000 2.346667

This study presents results of a 4-month therapy
with Zoladex depot 3.6 mg (subcutaneous applica
tion) in treatment of uterine myomas of different size
and location in 30 patients with primary or secon
dary infertility.

*istaknute su statisticki znacajne razlike
*statistically significant differences

Discussion

We have also investigated if there were statisti
cally significant differences regarding each hormone
separately. Our results showed that differences re
garding serum concentrations of FSH and LH prior
to and during Zoladex therapy were also statistically
significant (Table 2). Scheffe test revealed that there
was a statistically significant difference in serum lev
els of FSH and LH between the first analysis (prior
to Zoladex therapy) and all other analyses (Tables
3a and Table 3b). Differences in serum levels of
these two hormones evaluated during Zoladex ther
apy were not statistically significant (Table 3a and
Table 3b).

Multivariate variance analysis for repeated meas
ures showed that there was a statistically significant
difference (p=O.OOO - Table 2) in E2 serum level
prior to and during Zoladex therapy. Scheffe test
showed that there was a statistically significant dif
ference regarding E2 serum level between the first
analysis (prior to Zoladex therapy) and all the other
analyses (Table 3c). Differences in serum levels of
this hormone during Zoladex therapy were not statis
tically significant (Table 3c).

Adverse events during therapy are presented in
Table 4. It must be pointed out that 36.6% of pa
tients had withdrawal bleeding after the first admini
stration of Zoladex in the interval from the 17th to
28th day. Hypersensitivity to this drug was not re
corded (Table 4).
Tabela 3.a - Sefeov test: zavisna variabla FSH
Table 3.a - Scheffe test: dependent variable FSH

o {I}
1 {2} .000000
2 {3} .000000 .990309
3 {4} .000000 .795547 .966112
4 {5} .000000 .675516 .912594 .999623

p

.000000

.000000
o

Varijabla MS efekat MS greska F (dfl,2)
variable MS effect MS Error 4,116
FSH 213.74 4.1506 51.49588
LH 296.04 4.4468 66.57380
E2 49193.73 996.1970 49.38153

Tabela Lb. Aritmeticke sredine serumskih nivoa FSH, LH i
E2 po merenjima
Table 1.b. Mean serum concentrations o[FSH. LH and E2

Raovo RlRaos R (12,18)=13.48; p<.OOOO
Merenje/measurement FSH LH E2

o 8.634000 8.606667 106.8200
1 3.150000 2.056667 28.3040
2 2.866667 1.770000 16.1133
3 2.470000 1.356667 12.7633
4 2.346667 1.286667 12.5167

Merenja {I} {2} {3} {4} {5}

measurements 106.8200 28.30400 16.11333 12.76333 12.51667

o{I}

1 {2} .000000

2 {3} .000000 .692557

3 {4} .000000 .461153 .996574

4 {5} .000000 .444491 .995488 1.000000

Tabela 3.e. Sefeov test: zavisna variabla E2
Table 3.c. Scheffe test: dependent variable E2

*istaknute su statisticki znacajne razlike
*statistically significant differences

Sefeov test kontrastiranja pokazao je da postoji
statisticki znacajna razlika serumskih nivoa FSH i
LH izmedu prvog merenja (pre primene goserelina) i
svih ostalih merenja (tabela 3.a i tabela 3.b). Razlike
serumskih nivoa ova dva hormona merenih u toku
primene goserelina nisu statisticki znacajne (tabela
3a i tabela 3b).

Multivarijatna analiza varijanse za ponovljena
merenja pokazala je da postoji statisticki znacajna
razlika (p=O,OOO [tabela 2]) serumskog nivoa E2 pre
zapocete terapije goserelinom i tokom njegove pri
mene. Sefeov test kontrastiranja pokazao je da pos
toji statisticki znacajna razlika serumskog nivoa E2
izmedu prvog merenja (pre primene goserelina) i svih
ostalih merenja (tabela 3c). Razlike serumskih nivoa

Posebno je testirano da li je doslo do statisticki
znacajne razlike za svaki od hormona posebno.
Rezultati pokazuju da su i razlike u okviru serumskih
koncentracija FSH i LH pre i tokom primene gosere
lina, takode statisticki znacajne (tabela 2).
Tabela 2. Glavni efekat Zoladexa (ponovljeni faktor)
Table 2. Main effect q[Zoladex (repeated [actor)
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Conclusion

Zoladex depot 3.6 mg proved to be an efficient
drug in the treatment of uterine myomas of different
size and location, and thus in treatment of infertility,
as well as a good preparation for quality surgical
procedures.

6 (20%)

4 (13,3%)

11 (36,6%)

22 (73,3%)
5 (16,6%)

Broj pacijenata
no. ofpatients

Tabela 4. Nuspojave tokom terapije
Table 4. Side effects during treatment
Nuspojave tokom terapije
Side effects during treatment
Probojno krvarenje/withdrawal bleeding
Valunzi vrucine i znojenja
Hotflushes and sweating
Suvocavagine/vaginal dryness
Promene raspolozenja u formi depresije
Mood changes including depression
Uvecanje i nadutost dojki
Increase in breast size
Povisenje arterijskog krvnog pritiska
Hypertension 5 (16,6%)
GlavoboIje/headaches 8 (26,6%)
Opadanje kose/hair loss 1 (3,33)

The obtained results point to efficacy of this drug
in decreasing the volume of both myomas and uterus
by more than 50%, which correlates with results of
numerous authors [8]. Higher efficacy of this drug
was established in patients with smaller volume myo
mas (up to 70 ml) and uterus up to 300 ml, where
complete disappearance of myomas occurred in 60%
of patients. This has been confirmed by control hys
teroscopy and ultrasound, being of particular impor
tance in solving problems of infertility. In patients
with myomas exceeding 70 ml and uterus 300 ml, the
rate of decrease was slower, there was no complete
disappearance of myomas, but Zoladex also proved
to be efficient due to volume decrease by about 50%
from the initial value which is important for patients
fulfilling the condition for the second phase - surgical
procedure of myomectomy or possibly hysterectomy.

Out of 10 patients from this group, 6 patients un
derwent myomectomy, I patient hysterectomy, whe
reas 3 patients refused surgery. Multivariate variance
analysis of serum concentrations of FSH, LH and E2
showed a statistically significant decrease of these
concentrations two weeks after first administration of
Zoladex and remained unchanged during 4 months of
therapy. The menstrual cycle resumed 46 days follo
wing the last application of Zoladex on average. Side
effects of this therapy correlate with literature data
and are similar to other GnRH analogues [9]. With
drawal bleeding occurred in II patients (36.60%)
and might be the consequence of slow hormonal sup
pression and remains an issue for future investi
gations.

ovog honnona merene u toku primene goserelina nisu
statisticki znacajne (tabela 3c).

Nuspojave tokom terapije prikazane su u tabeli 4.
Treba naglasiti da je 36,6% pacijentkinja imalo pro
bojno krvarenje nakon prve ampule goserelina u raz
maku od 17. do 28. dana. Osetljivost na ovaj lek nije
zapazena (tabela 4).

Diskusija

U radu su prikazani rezultati cetvoromesecne te
rapijegoserelin amp. 3,6 mg u subkutanoj primeni na
postojece rmome materice razlicite lokalizacije i ve
licine kod 30 pacijentkinja sa problemima primarnog
iii sekundarnog steriliteta.

Dobijeni rezultati prikazuju efikasnost ovog leka
u smanjrvanju volumena, kako mioma tako i ma
terice, za vise od 50%, sto se slaze sa rezultatima
raznih autora [8]. Prikazana je bolja efikasnost ovog
leka kod p~cijentk~nja sa man.~im volurnenom mioma
(do 70 ml) I matence (do 300 ml) gde je u 60% doslo
do kompletnog iscezavanja mioma, potvrdeno kon
trolnim nalazima histeroskopije i ultrazvukom, sto ce
imati udela u resavanju problema infertiliteta. Kod
pacijentkinja gde su miorm prelazili 70 ml I materica
300 ml volumena, stopa pada je sporija, nema kom
pletnog iscezavanja mioma, ali se goserelin takode
pokazao efikasnim jer je doslo do smanjivanja volu
mena za oko 50% od pocetne vrednosti, sto za te
pacijente predstavlja ulazak u drugu fazu hirurske in
tervencije miomektomije iIi eventulano histerektomi
je. Od 10 pacijenata ove grupe kod 6 pacijenata je
uradena miomektomija, kod jedne pacijentkinje his
terektornija a tri pacijentkinje su odustale od opera
tivnog zahvata. Multivarijatna analiza varijanse se
rumskih koncentracija FSH, LH i E2 pokazala je sta
tisticki znacajan pad ovih koncentracija dye nedelje
nakon ordinirane prve ampule goserelina, i na tim
nivoima se odrzavala tokom cetvoromesecne terapije.
Menstrualni ciklus je uspostavljen u proseku 46. dan
nakon poslednje ampule goserelina. Nuspojave nas
tale u toku ove terapije slazu se sa podacima iz lite
rature i slicni su sa ostalim GnRH analozima [9].
Probojno krvarenje koje se javilo u 11 pacijentkinja
(36,60%) moze biti posledica sporije honnonske su
presije sto moze biti predmet sledeceg istrazivanja.

Zakljucak

Goserelin 3,6 mg pokazao se kao efikasan lek u
terapiji mioma matence, razlicite velicine i lokali
zacije, te time ima udela u resavanju problema infer
tiliteta, iii predstavlja dobru pripremu za sto kva
litetniju hirursku intervenciju.
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