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Abstract
The fertility of women with fibroleiomyoma, classified as benign uterine tumors of mesenchymal origin, can be dif−
ferent from that of women without these lesions. According to many authors, myomas are not a common reason for
primary infertility and are a single main reason for infertility in a very low percentage of patients. However, others
state that the course of pregnancy may be affected by both the size and location of myomas, so whether myomas
have an unfavorable effect on fertility remains open. It is generally believed that location and size play a primary
role in prognosticating lesser or greater negative impact of myomas on conception and subsequently, but not secon−
darily, on the course of pregnancy. Submucosal, intramuscular, and subserous locations are discussed in decreasing
order of significance of impact. A location that distorts the internal anatomy of the uterus and ruins the smoothness
of its surface is compared to the presence of a foreign body in the uterus which, by analogy to the contraceptive effect
of intrauterine devices, may explain its potential anti−procreative impact. Myomas in the muscular wall of the uterus,
so−called intramural myomas, as well as their passage towards the mucosal layer, or primarily submucosal myoma,
may have a significant impact on the still mysterious contractile activity of the uterine muscular coat at the time of
implantation of the embryo and its early developmental stages. A further negative effect of targeting pathological
contractions in the later stages of pregnancy cannot be excluded. Further research is necessary in basic studies to
answer questions on the molecular and genetic mechanisms of myoma development and the associated mechanisms
of infertility or failure to carry a pregnancy to term in the context of investigating therapeutic possibilities, especial−
ly regarding prevention in genetically susceptible individuals. Moreover, further research is necessary for therapies
inhibiting the proliferation of smooth muscle fibers (Adv Clin Exp Med 2009, 18, 2, 107–113).
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Streszczenie
Płodność kobiet, w których macicy istnieją nowotwory niezłośliwe o histologicznym charakterze włókniakomię−
śniaków gładkokomórkowych, klasyfikowanych jako guzy macicy pochodzenia mezenchymalnego może być in−
na niż płodność kobiet bez tych zmian chorobowych. Według istotnej części autorów mięśniaki gładkokomórko−
we nie są częstą przyczyną niepłodności pierwotnej, stanowiąc pojedynczą, główną przyczynę niepłodności w ma−
łym odsetku niepłodnych kobiet. Według opinii innych na przebieg ciąży może mieć wpływ zarówno wielkość, jak
i umiejscowienie mięśniaków, stąd sądzi się, że umiejscowienie i wielkość mięśniaków mają pierwszorzędne zna−
czenie w wyrokowaniu o ewentualnym, mniejszym lub większym, negatywnym wpływie mięśniaków na zaistnie−
nie ciąży i w drugiej kolejności, ale nie drugorzędnej – na dalszy jej przebieg. Umiejscowienie zarówno podśluzo−
we, wewnątrzmięśniowe, jak i podsurowicze są rozpatrywane w malejącej kolejności istotności wpływu. Umiej−
scowienie zaburzające anatomię wnętrza macicy – niszczące gładkość jej powierzchni – jest uznawane za zjawisko
zbliżone do obecności ciała obcego w jamie macicy, co przez analogię do antykoncepcyjnego działania kształtek
wewnątrzmacicznych ma tłumaczyć ich potencjalne przeciwpoczęciowe działanie. Obecność mięśniaków w war−
stwie mięśniowej macicy, tzw. śródściennych – intramuralnych, oraz przesunięcie się, czy pierwotne umiejscowie−
nie podsurowicze może mieć ważki wpływ na wciąż dosyć tajemniczą aktywność skurczową błony mięśniowej
macicy zarówno podczas implantacji zarodka, jak i wczesnych stadiów rozwojowych. Nie jest wykluczony dalszy
negatywny wpływ – wzbudzający patologiczną czynność skurczową – w późniejszych okresach ciąży. Reasumu−
jąc, są konieczne dalsze badania podstawowe, mogące dać odpowiedź na pytanie o molekularne i genetyczne me−
chanizmy rozwoju mięśniaków i wiążących się z tym mechanizmów niepłodności lub niemożności donoszenia cią−
ży, w kontekście możliwości terapeutycznych, szczególnie w aspekcie prewencji u genetycznie podatnych jedno−
stek. Konieczne są również badania terapii spowalniających proliferację włókien mięśniowych gładkich (Adv Clin
Exp Med 2009, 18, 2, 107–113).

Słowa kluczowe: płodność człowieka, prokreacja, ciąża, mięśniaki macicy, straty ciążowe. 



The title of this article implies the thesis that
the fertility of women with fibroleiomyomas, clas−
sified as benign uterine tumors of mesenchymal
origin, is different from that of women without
such lesions and that their fertility may, or should,
be affected by their removal. Thus the first ques−
tion involves the prevalence of the condition
among women for whom procreation is a signifi−
cant aim at a certain moment of life. According to
a basic textbook in gynecology, Novak’s Gyne−
cology” edited by Jonathan S. Berek [1], myomas
are not a common reason for primary infertility
and a main single reason for infertility in a very
low percentage of infertile patients. In a report
cited in this textbook, 27% of women who under−
went myomectomy for various reasons mentioned
infertility as their primary problem. According to
the author of the chapter, Paula J. Adams Hillard,
although miscarriage or complications in pregnan−
cy do occur in women with myomas, the majority
of patients do not develop any complications dur−
ing pregnancy and labor.

According to Katz, Dotters, and Droege−
meuller [9], myomas are the reason for 10% of
complications in pregnancy. The course of preg−
nancy may be affected by both the size and the
location of myomas. Charles Zaloudek and
Michael R. Hendrickson [21] claim that tumors of
the leiomyoma type are the most common uterine
tumors, diagnosed clinically in 20–30% of women
above 30 years of age and in 75% of hysterec−
tomies performed for various indications. Myomas
are most commonly observed in middle−aged
women, although the youngest patient reported by
the authors was 13 years old. They are also more
common (about 3 times) in black women [21].
According to Donnez and Jaodul [5], the incidence
of leiomyomas is higher, i.e. 20–50% of women,
most commonly in the late reproductive period,
assuming 34 years as the borderline for the late
reproductive period. Jeffrey B. Russell and Ed−
ward A. Trott [13] claim arbitrarily that maintain−
ing the ability to procreate is the main conserva−
tive indication for myomectomy in women of
reproductive age. Thus a close look into the prob−
lem of fertility prior to and after myomectomy
seems to be of primary significance in evaluating
this therapeutic modality.

Donnez and Jadoul [5], on the basis of
a review of 106 reports from 1988–2001, claim
that the prevalence of myomas in infertile women
in whom all other reasons for infertility have been
excluded may be assessed at 1 to 2.4%. What is
interesting is that the authors of the review of
reports on the possible effect of myomas on infer−
tility did not reach an unambiguous and binding
answer and, as they say, whether myomas have an

unfavorable effect on fertility remains open.
According to them this is due to the lack of
methodologically faultless prospective studies
providing a clear answer to whether myomas
affect infertility. At this point a digression seems
worthwhile as to whether it is at all possible and
whether the biological variability and specificity
of individual development do not preclude a reli−
able, unambiguous answer. Indeed, this huge vari−
ability may explain the cases of carrying healthy
fetuses to term in abdominal ectopic pregnancies,
and although the number of cases is low, they
allow the statement that even extremely unfavor−
able environmental conditions do not preclude the
development of a conceived human life. Every
practicing gynecologist is able to quote case histo−
ries in which, according to the principles of the
anatomy and physiology of the female reproduc−
tive system, pregnancy should neither occur nor
develop, and yet a healthy child is born. Let us
therefore analyze the problem of women’s fertility
prior to and after the surgical excision of myomas
from the uterus with humility to and respect for the
forces and possibilities of nature and the widely
understood biology of procreation.

Referring again to the paper by Donnez [5],
the author poses a question which becomes the key
question in investigating the effect of myomas on
fertility: if we diagnose myoma in a woman with
reproductive problems, can we conclude that there
is a direct relationship between the myoma(s) and
infertility and that their removal shall restore the
reproductive ability in the woman?” This question
remains unanswered, and the author’s own opin−
ion requires an extensive review of literature.

It is generally believed that the location and
size of myomas play a primary role in prognosti−
cating their lesser or greater negative effect on
conception and subsequently, but not secondarily,
on the course of pregnancy. Submucosal, intra−
muscular, as well as subserous locations are dis−
cussed in decreasing order of significance of the
effect. A location that distorts the internal anatomy
of the uterus and ruins the smoothness of its sur−
face is compared to the presence of a foreign body
in the uterus, which, by analogy to the contracep−
tive effect of an intrauterine device, may explain
its potential anti−procreative effect. The presence
of myomas in the muscular wall of the uterus, so−
called intramural myomas, as well as their passage
towards the mucosal layer, or primarily submucos−
al myoma, may have a significant effect on the still
mysterious contractile activity of the uterine mus−
cular coat at the time of implantation of the
embryo and its early developmental stages. A fur−
ther negative effect of targeting pathological con−
tractions in the later stages of pregnancy cannot be
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precluded. Pathological contractions of the muscu−
lar coat of the uterus may entail an unfavorable
profile of migratory activity of the sperm. Normal
development of the deciduous membrane, espe−
cially its vascular element, is the main condition
for nidation, which plays a significant role in the
development of vascular connections between the
maternal circulation and the intervillous space of
the placenta and its functional efficacy. This aspect
of decidual development may be severely affected
by the presence, number, and size of myomas
which destroy the decidual base, evoke an inflam−
matory reaction and secretion of vascular active
factors, or else increase the androgenicity of the
decidual environment.

Rock [12] suggests a multi−layered character
of disorders leading to infertility in women with
myomas. In such cases they point to increased
occurrence of anovulatory cycles, disturbances in
sperm migration and mobility consequent to
increased intrauterine surface and its distortion
(sometimes significant), a mechanical barrier in
the uterine cervix canal, and parietal portion of the
fallopian tube. Interference of prostaglandin−
induced abnormal contractile activity of the uter−
ine muscular coat around a myoma with its normal
contractions may play an important role which is
difficult to assess. Other disorders may originate
from endometrial changes on the surface of sub−
mucous myomas or protruding intramural
myomas, such as atrophy, ulceration, focal hyper−
trophy, or polyps. Vascular lesions, such as venous
stasis, varicose dilatation, and disturbed blood
flow, have antinidative and anti−procreative
effects. Moreover, the presence of myomas often
accompanies adnexitis and the formation of adhe−
sions.

A report published by Bulletti [2] explicitly
confirms the negative effect of the presence of
myoma on conception. In a prospective random−
ized trial the author showed that the number of
pregnancies is statistically lower in women with
myomas than in those without these tumors (11%
vs. 25%) and myomectomy significantly increases
the pregnancy rate (42%) compared with infertile
women without myomas (25%).

Therefore, does myomectomy really increase
the chance to conceive and carry the fetus to term?
Donnez [5] reviewed 46 retrospective studies on
the problem from the1990s. The discrepancy in
the results is fairly significant, as the pregnancy
rate after myomectomy ranged from 9.6 to 77%,
regardless of the surgical method. What is inter−
esting is that a wide range of results is still
observed when the patients are differentiated
according to the surgical modality. Hysteroscopic
myomectomy, involving submucosal myomas and

those embedded to 1/3 in the muscular coat, result−
ed in pregnancy rates of 16.7 to 77%. Laparo−
scopic or abdominal myomectomy produced preg−
nancy rates ranging from 9.6 to 75%. The calcula−
tion of a global pregnancy rate for various surgical
procedures performed by Donnez [5] on the basis
of collective analysis of the 46 literature reports
was an attempt to organize the data. Thus for hys−
teroscopy the global pregnancy rate was 45% and
for laparoscopy and laparotomy 49%, which gives
a common rate for all the surgical procedures in
the area of 48%. To extrapolate the result further,
this means that about one out of two women
regained fertility after surgical myomectomy. This
is a fairly spectacular conclusion, definitely in
favor of surgical treatment. 

The effect of other factors on the pregnancy
rate after surgical treatment of uterine myomas
which may interfere with those closely associated
with the presence of myomas as such and concern−
ing features which undoubtedly affect the rate of
regained fertility, such as their number, size, and
location and, finally, the technical conditioning of
the therapeutic modality, cannot be underestimat−
ed. These factors include the age of the woman and
other factors decreasing fertility, especially male
infertility. Age over 35 and the coexistence of fal−
lopian tube or ovarian factor significantly decrease
the pregnancy rate. The fairly arbitrarily assumed
age of 35 as that which is past the reproductive
prime of life (due, among others, to increased
genetically conditioned reproductive failures) was
not confirmed in the study by Fauconnier and col−
leagues [8], in which a slight decrease in fertility
was observed only in women past 40 years of age.
There are also reports which question the role of
age, raising the problem of duration of infertility
before and after myomectomy; thus Vercellini [19]
claims that a duration of infertility exceeding two
years significantly reduces the pregnancy rate. The
reports on the number of excised myomas are also
highly discrepant, from those attributing basic sig−
nificance to the factor to those completely disre−
garding the number of removed myomas [5]. The
situation concerning the location of myomas is
very similar, from disregarding the factor to
emphasizing poorer prognosis in the case of large
myomas located on the posterior uterine wall.
Correction of the deformity of the uterine cavity by
means of myomectomy would result in an
increased pregnancy rate [4]. Other authors have
not found any connection between deformities of
the uterine cavity and the rate of success in preg−
nancy; however, they observed that the presence of
abnormal uterine bleeding as an indicator of the
presence of myomas significantly improves fertili−
ty after their removal [5]. 
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However, all the cited reports have one com−
mon fault which makes a reliable comparison of
the significance of myomectomy and the interfer−
ence of other factors which may markedly affect
the fertility of the studied patients impossible,
which is the ethical unfeasibility of creating a reli−
able control group consisting of women who have
all the unfavorable factors but who do not have
myomectomy. The real duration of infertility prior
to myomectomy as well as the time when the
reproductive trials were undertaken after myomec−
tyomy are other influential factors since, as men−
tioned by Dessole [4], the highest reproductive
success is achieved 7.5 ± 2.6 months after myomec−
tomy, which would suggest recommending early
reproductive trials after surgical treatment.

Modality of Surgical
Procedures 
and Its Influence 
on Fertility
The standard management of submucosal

myomas includes hysteroscopic myomectomy
using various techniques of myoma destruction.
The basic techniques involve resectoscopy,
Nd:Yag laser, or other destruction techniques
using high voltage. Depending on the degree of
myoma penetration into the deeper muscular lay−
ers of the uterus, the use of a two− or even three−
stage procedure with laparoscopic assistance
sometimes seems necessary. The use of GnRH
agonists is advocated to reduce the myoma vol−
ume. Transhysteroscopic myomectomy was dis−
cussed by Varasteh [18]), who compared infertile
women with a normal uterine cavity and women
after hysteroscopic myomectomy, demonstrating
a statistically significant effect of excision of
myomas exceeding 2 cm. The increased pregnan−
cy rate after myomectomy of tumors > 5 cm in
diameter (pregnancy rate: 57%) in comparison
with removal of smaller myomas (< 5 cm, preg−
nancy rate: 23%) is an interesting fact which
seems to confirm the negative role of myomas in
distorting the anatomy of the uterine cavity. This
leads to a concise conclusion: a large myoma cor−
responds to significant distortion of the uterus and
the whole structure and a smaller myoma to less
distortion, hence a spectacular improvement in
fertility after removal of a larger obstacle [5].

Pregnancy rates after laparoscopic and laparo−
tomic myomectomy are similar, i.e. 16.7–73.1%
after laparoscopy vs. 9.6–75% following an open
surgery. Therefore, are there any other factors that
would substantiate preferential indications for

laparoscopy or laparotomy? In Seracchioli’s report
[14], the only randomized study investigating the
problem, there were no statistically significant dif−
ferences in cumulative pregnancy index two years
after myomectomy (in every analyzed approach
and modality of myomectomy), with 41.75% for
laparoscopy and 47.7% for laparotomy. Moreover,
the myoma recurrence rate did not differ signifi−
cantly between the two methods (21.4 vs. 20.3%).
Vercellini et al. [20], on the basis of a review of
27 reports published in 1982–1996, four of which
were excluded due to methodological limitations
and the remaining ones did not have a comparative
character (only nine of them were prospective
studies), found that the cumulative pregnancy rate
in 138 investigated women on 12−month follow−up
was 57% (95% confidence interval: 48–65%). The
interval between myomectomy and conception
was 8 months on average, with deviation to 20
months. The conception rate ranged from 58–65%
in three studies including only women with intra−
mural and/or subserosal location and 53 and 70%,
respectively, in two reports involving patients with
submucosal myomas. The recurrence rate evaluat−
ed on the basis of 13 reports ranged from 4–47%.

Another question that should be asked con−
cerns the effect of myomectomy and the resulting
scarring on the course and termination of pregnan−
cy. The miscarriage rate becomes undoubtedly
lower [5]. The number of serious placental com−
plications concerning the quality of placental
attachment to the decidua has not been discussed
in the literature on the subject; however the prob−
lem of scar rupture has been emphasized frequent−
ly, for example in several reports quoted by
Donnez and Jadoul (seven reports from 1992–
2000), while similar reports concerning laparo−
tomic myomectomy are missing, which does not
constitute convincing evidence of the advantage of
this myomectomy modality [7]. The approach to
termination of pregnancy is also differentiated,
ranging from a compulsory cesarean section to
a more analytical and tranquil approach in which
cesarean section is not a panic axiom.

The question of myomas and the technology
of assisted reproduction is associated with a num−
ber of specific problems which make an interest−
ing subject for discussion on myomas and implan−
tation rate. The techniques of assisted reproduc−
tion constitute an excellent model to evaluate the
conception rate as they exclude the masculine and
fallopian factors as possible reasons for failure in
implantation [5]. They also exclude the effect of
myomas on sperm migration or transport of the
egg cell. Donnez and Jaodul [5] based their study
on seven reports analyzing the outcomes of IVF in
women with untreated myomas and women with−
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out this disorder. Distortion of the uterine cavity
by myomas resulted in a pregnancy rate of only
9% compared with 29% in women without distort−
ed uterus and 25% in women without myomas.
These figures confirm the belief that it is not the
presence of myomas as such, but their location that
has a significant effect on reproduction. However
another report by Eldgar−Devy et al. [6] showed
a significantly lower pregnancy rate in women
with submucous and intramural myomas, even if
no distortion of the uterine cavity was noted,
amounting to a 16.4% pregnancy rate and a 10%
implantation rate, with 30% rates in control
women. Only subserosal myomas did not consti−
tute a risk factor in this report. Other authors of
similar reports (quoted in [5]) went as far as to
assert that the presence of myomas, even up to 7 cm
in diameter, does not affect the pregnancy rate
unless they distort the uterine cavity. Surrey and
colleagues [16] supported this statement and
claimed in their retrospective report that the rate of
live deliveries after IVF is not decreased even
when the patient has intramural myomas with
a diameter less than 7 cm unless distortion of the
uterine cavity was found on hysteroscopic evalua−
tion. According to Rackow and Arici [11] there are
techniques and methods which enable reducing the
volume of myomas or excessive intrauterine
bleeding, but myomectomy remains a standard
therapeutic procedure in treatment in view of
future fertility. Embolization of the uterine arter−
ies, which was described in numerous reports, was
shown to be burdened by a number of serious
complications compared with laparoscopic myo−
mectomy. According to the above authors, certain
hope may be associated with a new technology of
myoma ablation with a focused beam of ultra
waves under nuclear magnetic resonance control.
According to Rackow and Arici [11], the location
of myomas as well as their size are still the most
important factors determining the effect of
myomas on the course and outcome of IVF proce−
dures. Any distortion within the uterine cavity
induced by myomas significantly limits the final
outcome of IVF, being at the same time an undis−
putable indication for myomectomy. Myomec−
tomy should also be undertaken in patients with
large myomas and in those with unexplained cause
of IVF failure, i.e. if they have myomas.

The notion of size of a myoma needs defining,
especially if they are termed large”. Li, Mortimer,
and Cook [10] used microsurgical techniques to
remove myomas, which is worth emphasizing, and
classified the myomas as large if the uterine size
corresponded to 12 weeks of pregnancy or when
the diameter of a single myoma exceeded 5 cm.
Small myomas were those in which the size of the

uterus did not exceed a 10−week pregnancy and
a single myoma had a diameter < 5 cm. The size of
myomas ranged from 1–17 cm and the size of the
uterus ranged from a massive enlargement to a size
corresponding to a 20−week pregnancy, with
a mean size of a 14−week pregnancy. Assessing the
effect of surgical treatment of myomas on fertility,
the authors evaluated 51 women with a reproduc−
tive history of 40 pregnancies. Before surgical
treatment, 19 women lost 24 pregnancies. Follow−
ing myomectomy, out of 51 women on surgical
treatment, 29 women spontaneously conceived 33
pregnancies. Summing up, the outcomes of myo−
mectomy undertaken by Li and colleagues [10]
demonstrate that the miscarriage rate was statisti−
cally significantly lower, i.e. 24%, than before
myomectomy, when it was 60%. According to Li
and colleagues, the location, number, and size of
myomas as well as the size of the uterus prior to
myomectomy seem to have no significant effect
on the conception rate. What should be stressed,
the pregnancies carried to term in the material of
the above authors were terminated by vaginal
delivery in 6% and only in 38% by cesarean sec−
tion. In this latter group the women in whom
cesarean section was indicated for fear of the safe−
ty of the scar after myomectomy constituted
a small percentage. This concerned women with
a scar involving the whole thickness of the uterine
wall (3 women).

The number of present and removed myomas
and its effect on conception rate has aroused cer−
tain discussion, and still does. In his report, Sudik
[15] demonstrated a statistically significantly
lower pregnancy rate in women who had more
than five myomas removed in comparison with
those who had a lower number of removed
myomas (15.4% vs. 65.5%). It is worth remem−
bering that the myomectomy incision site on the
surface of the uterus is significant for the potential
formation of postsurgical adhesions and the effect
is especially unfavorable with an incision of the
posterior uterine wall compared with the anterior
wall and the uterine fundus. Myomectomy proce−
dures are therefore also associated with searching
for ways and methods that would prevent the for−
mation of adhesions [10]. Tsuji et al. [17] thus
point to a high efficacy of a hyaluronic acid cellu−
lose derivative as an anti−adhesive barrier com−
pared with other protecting products. 

Reports evaluating the effect of myomas on the
outcome of artificial procreation with respect to
their presence as well as localization and the effect
on conformation of the endometrial cavity space
are contradictory. Donnez and Jadoul [5] list poten−
tial reasons for this situation. First one should note
and appreciate the differentiation of the pregnancy
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rates also in the control groups among different
authors which, apart from a certain slight differen−
tiation in the study methods, indicates the large role
of biological variation in procreative conditioning.
Secondly, evidence coming from retrospective
studies based on small material samples is of low
value. Thirdly, the significant differences observed
among various study groups question a proper
evaluation of cases qualified for investigation.
Especially unclear is the problem of the precise
location of myomas. However, in the final opinion
it should be assumed that submucosal and intra−
mural myoma location, i.e. that which distorts the
architecture of the uterine interior, disturbs implan−
tation and decreases the pregnancy rate in women
subjected to IVF procedures [5, 7].

There are opinions, contradictory to evidence−
based medicine, on a lower value of the post−
laparoscopic myomectomy scar, which raise the
aspect of lower value of the scar after electrosurgi−
cal (or associated) techniques of hemostasis and
difficulties associated with the value of laparo−
scopic suture. These rather deductive statements
do not fully take into consideration the same
haemostatic techniques and myoma removal in
transhysteroscopic myomectomy in which sutures
are not used at all. The observations stress once
again the necessity for reports which, using the
principles of EBM, would show the effective tech−
niques and eliminate the doubtful ones.

In conclusion, and primarily basing the conclu−
sions on EBM, the role and significance of myomas
in the uterus of women of reproductive age remain
unclear and arouse controversy. Only the elimina−
tion of submucosal myomas prior to IVF proce−
dures seems to be less controversial as there is
abundant evidence indicating a higher rate of suc−
cess of these procedures following myomectomy.
The satisfactory pregnancy rates after myomectomy
prove the important role of myomas as a cause of
infertility. At the same time, the observation of
almost identical pregnancy rates regardless of the
surgical modality undertaken, i.e. hysteroscopic,
laparoscopic, or laparotomic, is extremely interest−
ing. However, as claimed by Donnez and Jadoul
[5], it should be explicitly stressed that the studies
evaluating these methods did not include control
groups of women who were not subjected to surgi−
cal procedures. Further research is thus necessary
both in the field of basic studies, which should
answer questions on the molecular and genetic
mechanisms of myoma development and the asso−
ciated mechanisms of infertility or failure to carry
a pregnancy to term, as well as investigation of the
therapeutic possibilities, especially in the aspect of
prevention in genetically susceptible individuals or
in the therapeutic range, inhibiting the proliferation
of smooth muscle fibers.
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