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he definition of unexplained infertility includes all sperm or oocyte
dysfunctions, or developmental disorders of fertilization, implanta-
tion, or embryogenesis, that cannot be diagnosed from standard fer-

tility tests. Fifteen percent of all couples are diagnosed with unexplained
infertility.1 Myomas may be detected in 20-40% of all women in the repro-
ductive age and 5-10% of infertile women.2,3 However, in 1-2% of the
women with infertility, myomas are the only abnormal finding.4 Abnormal
bleeding, pain, and compression in adjacent organs constitute the majority
of myoma-related complaints, while the effects of myomas on fertility are
more difficult to identify. Most of the evidence regarding the impact of my-
omas on fertility arises from the studies comparing the prevalence of my-
omas in fertile and infertile women, and those comparing the fertility
outcomes of women with unexplained infertility before and after myomec-
tomy.4,5

There is a clear consensus that submucous myomas have significant
negative impacts on clinical pregnancy and live birth, whereas sub-serosal
fibroids do not unfavorably affect pregnancy outcomes.5-8 However, it is
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more challenging to conclude that intramural my-
omas have adverse effects on fertility and preg-
nancy outcomes. While some studies reported
negative impacts of myomas, several others could
not.9-18 Myoma and unexplained infertility are
thought to have similar pathologies, with the
pathogenesis of both involving inflammatory path-
ways, hormonal imbalances, and genetic alter-
ations. 

The present study proposes to investigate the
effect of non-cavity distorting uterine fibroids on
pregnancy outcomes in patients with unexplained
infertility and undergoing ovulation induction (OI)
with gonadotrophins and intrauterine insemina-
tion (IUI).

MATERIAL AND METHODS 

The study was conducted as a retrospective cohort
trial at the infertility clinic in Kanuni Sultan Sü-
leyman Training and Research Hospital (KSSTRH).
The study was approved by the local ethics com-
mittee (KSSTRH ethics committee, 2/2018) was
done in accordance with the Declaration of
Helsinki.

The medical records of patients who had un-
dergone OI with gonadotropins and IUI between
January 2010 and December 2017 following diag-
nosis of unexplained infertility at our infertility
clinic were retrospectively analyzed.

Women between 18-40 years of age, with a
regular ovulatory cycle, a normal endometrial cav-
ity with bilateral tubal patency as detected using
hysterosalpingography (HSG), and having male
partners with total progressive motile sperm
(TPMSS) counts >5 million/mL were included in
the study.

Female patients with thyroid hormone disor-
ders, hyperprolactinemia and other endocrine dis-
orders, anovulatory cycles, tubal pathology as
detected using HSG, endometriosis, intrauterine
adhesions, polyps, or Mullerian duct anomalies
(uterine septum, T-shaped uterus, etc.), and male
partners with TPMSS counts <5 million/mL were
excluded from the study. The patients with sub-
mucosal myomas, myomas impairing the uterine

cavity, or having a history of myomectomy were
also excluded from the study.

The baseline demographic and reproductive
characteristics of couples were recorded.

The ultrasound images of patients were re-
viewed from their files. Patients with non-cavity-
distorting uterine myomas were identified. The
locations of the myomas, types according to FIGO
classification, sizes, and numbers were recorded. 

Pregnancy was considered as a positive reac-
tion in the β-HCG test performed 14 days after IUI.
Clinical pregnancy was defined as the presence of
fetal heart beat using ultrasonography. Live birth
was defined as the delivery of a viable infant. 

STATISTICAL ANALYSIS

The statistical program SPSS (Statistical Package for
Social Sciences) version 22.0 was used for statistical
analysis of the data. Descriptive statistical tools
(frequency, percentage, mean, standard deviation)
were used. The Kolmogorov-Smirnov test was used
to assess the distribution of data. Comparisons of
the variables with normal distributions were done
using the chi-square test. In univariate analysis,
Pearson‘s chi-square test and Fisher‘s exact test
were used to evaluate pregnancy-related risk fac-
tors. The values of p<0.05 were considered statisti-
cally significant.

RESULTS

A total of 436 patients were included in the study.
A total of 857 IUI procedures were recorded. Non-
cavity-distorting myomas were detected in 6.2% (n
= 27) of the 436 patients included in this study. The
average diameter of myomas in these 27 patients
was found to be 30.6 mm. Five patients had two
myomas, one patient had multiple myomas, and
the remaining patients had only one myoma. Ac-
cording to the FIGO classification, the types of my-
omas ranged from type 4 (6/27) to type 5 (21/27).
There was no difference between the groups in
terms of the age, BMI, baseline TPMSS, and infer-
tility type (Table 1).

On the third day of the menstrual cycle, levels
of FSH and E2, antral follicle counts, and size of the
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largest dominant follicle were similar between
groups (Table 1). There was no difference between
the groups in terms of the initial gonadotropin dose
and the period of gonadotropin administration.

Rates of pregnancy following OI-IUI were ob-
served to be 3.7% and 26.6% in subjects with or
without uterine fibroids, respectively (p=0.008). The
rates of clinical pregnancy were 3.7% and 20% in
subjects with uterine fibroids and without fibroids,
respectively (p=0.034). The rates of live births in
subjects with or without uterine fibroids were 0%
and 13.9%, respectively (p=0.037) (Table 2).

In multivariate logistic regression analysis, the
effect of uterine myomas on pregnancy was statis-
tically significant (p<0.05) (Table 3).

DISCUSSION 
There is no clear consensus about the effects of
non-cavity-distorting uterine myoma on concep-
tion and gonadotropin-IUI cycles. In this study, we
observed that the rates of conception, clinical preg-
nancy, and live birth were significantly lower in
the subjects with unexplained infertility and non-
cavity-distorting uterine myoma, compared to the
controls without myomas.

Approximately 5% to 10% of patients present-
ing with infertility have one or more myomas.4

However, when all other causes of infertility are
excluded, myoma is observed in only 1% to 2% of
the infertile women.4,19 Our findings of the pres-
ence of myoma in 6.2% of the cases with unex-

Fibroid (+) (n=27) Fibroid (-) (n=409) p value

Female age (years) 32.1 ± 3.8 29.0 ± 4.4 <0.001

Male age (years) 32.5 ± 2.9 31.9 ±4.7 0.466

BMI (kg/m2) 23.8±3.0 24.4±3.3 0.403

Duration of infertility (years) 4.8±3.3 4.0±2.6 0.150

Infertility type (%)

Primary 20 327
0.680

Secondary 7 92

FSH 7.3± 2.2 6.9± 1.9 0.392

E2 50.8 ± 20.8 53.4±34.5 0.706

AFC 9.1±3.4 9.7±4.0 0.477

DF diameter (mm) 17.2±1.4 17.4±1.7 0.637

Baseline TPMSC-(million) 29,7±19,7 18,5±25,02 0.751

Postwash TPMSC (million) 17,1±15,4 22,1±23,01 0.276

Starting gonadotropin dose 57.2±17.8 53.2±17.4 0.274

Total cycle day 7.9±2.1 8.7±3.0 0.191

TABLE 1: Demographic and reproductive characteristics.

FSH: Follicle stimulating hormone; E2: Estradiol; AFC: Antral Follicul count; DF: Dominant follicle; BMI: Body mass index; TPMSC: Total Progressive Motile Sperm count. 

p<0.05 is considered statistically significant. Data are expressed as mean (± SD) or proportions (%).

Fibroid (+) (n=27) Fibroid (-) (n=409) p value

Conception 1/27 (3.7) 109/409 (26.6) 0.008

Clinical pregnancy 1/27 (3.7) 82/409 (20) 0.034

Abortus 1/1(100) 50/109 (45.8) 0.413

Ectopic pregnancy 0/1 (0) 2/109 (1.8) 0.880

Live birth 0/27 (0) 57/409 (13.9) 0.037

TABLE 2: Pregnancy outcomes after OI-IUI.

Data are expressed as number of subjects/total number (proportions). 

p<0.05 is considered statistically significant.



plained infertility were compatible with those re-
ported in the literature.4

The effects of myomas on fertility are best as-
sessed in studies comparing outcomes of in vitro
fertilization (IVF) in women with and without fi-
broids since the effects of IVF and other con-
founding factors affecting fertility can be
controlled. Numerous studies have examined the
effects of varying size and location of myomas on
fertility. There is a general consensus that submu-
cous myomas and myomas disrupting the contours
of the endometrial cavity have significant negative
effects on clinical pregnancy and live-birth rates,
while sub-serous myomas do not have any nega-
tive effects on IVF outcomes.9,10,20 However, the
findings of studies investigating the effects of non-
cavity-distorting uterine myomas on IVF outcomes
are inconsistent. Hart and colleagues reported a sig-
nificant reduction in clinical pregnancy and live
birth rates in women with intramural myomas
measuring less than 5 cm (median diameter 2.3 cm)
compared to women without intramural myomas.12

In contrast, Check et al. indicated no difference in
terms of clinical pregnancy and live birth rates in
cases with non-cavity-distorting myomas measur-
ing ≤5 cm.17 In a meta-analysis involving 19 studies,
Sunkara et al. found a significant decrease in clini-
cal pregnancy (RR: 0.85) and live birth rates (RR:
0.6) in cases with non-cavity-distorting myomas
ranging from 0.7 cm to 5 cm in diameter. The au-
thors concluded that non-cavity-distorting fibroids
decreased the expected live birth rates and ad-
versely affected pregnancy outcomes.21 In the pres-
ent study, both clinical pregnancy and live birth
rates were significantly lower in cases with myoma
than those without myoma. Thus, myomas had a
negative impact on OI-IUI cycles. Although the
mean age was significantly higher in the myoma
group in this study, the effect of age on pregnancy

outcomes was not significant, as the decline in age-
related fertility is especially noticeable around the
age of 35.

Apart from the presence of myomas, other fac-
tors such as the size and number of myomas are
also strongly associated with infertility. Somigliana
et al. reported that patients with asymptomatic in-
tramural or sub-serous myomas measuring <5 cm
had similar live birth rates as the control group and
did not affect IVF outcomes.22 In contrast, Yan et
al. observed lower rates of live birth in patients
with intramural myomas with a maximum diame-
ter of 2.85 cm, compared to the control group.23

Therefore, the size of the myoma is one of the most
important variables that may affect pregnancy rates
in women with non-cavity-distorting uterine
myoma. The median diameter of the myomas ob-
served in this study was 30.6 mm and our results
suggest that myomas might have negative effects
on fertility outcomes.

As shown in previous studies, the most promi-
nent effects of myomas on fertility are associated
with implantation.21,24 We suggest that the decrease
in pregnancy rates in case of myomas that do not
disturb the uterine cavity is caused by the inter-
rupted implantation due to altered intrauterine
blood flow. Myomas have also been associated with
abnormal expression of endometrial growth factors
and cytokines involving cell proliferation, differ-
entiation, and angiogenesis; thus, lower pregnancy
rates in the current study may have been associated
with these factors.24

Although accumulating evidence continues to
suggest that intramural myomas adversely affect
fertility outcomes, it is unclear whether myomec-
tomy will improve outcomes. Casini et al. reported
that women undergoing myomectomy had similar
clinical pregnancy rates as women that did not un-
dergo surgical intervention.25 The authors of an-
other review emphasized that removal of type 3 to
type 6 myomas (according to the FIGO leiomyoma
classification) measuring less than 4 cm in diame-
ter can be considered only after unsuccessful IVF
attempts.26 Therefore, there are no data to support
the routine myomectomy in women with small in-
tramural non-cavity-distorting uterine myomas.27
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RR (95% CI) p value

Fibroid Absence 1

Present 0.107 (0.014-0.800) 0.029

TABLE 3: The effect of myomas on pregnancy 
in multivariant analysis.

RR: Risk ratio. p<0.05 is considered statistically significant.
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The major limitations of this study were the
bias due to its retrospective nature, and a relatively
small sample size of the myoma group. 

CONCLUSION

In conclusion, small intramural myomas may ad-
versely affect fertility outcomes in unexplained 
infertility; however, when considering myomec-
tomy, other factors such as age, ovarian reserve,
and unsuccessful infertility treatments should also
be evaluated in addition to the location and size of
the myoma. 
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