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ABSTRACT

Aim: Women frequently undergo obstetric and gynecologic surgeries throughout their life, and the two common gynecologic
conditions are uterine leiomyoma (UL) and adenomyosis. This study aims to investigate the relationship between the presence
and the types of prior uterine surgery and the risks of developing UL and adenomyosis.

Material and Method: This study is a single-center eleven-year cross-sectional study, in which we studied the effects of previous
uterine surgery on developing UL and adenomyosis in patients who underwent hysterectomy for any indication in our hospital
between 01/01/2004 and 31/12/2014.

Results: During the time period, 1299 eligible patients were included in the study. The median age was 49.0 years and the study
population was mostly consisted of multigravid women. The overall prevalence of UL was 61.9% and the overall prevalence
of adenomyosis was 18.3%.In the univariate analysis of patient characteristics for UL, age, gravida and parity were found as
statistically significant protective factors for UL (OR [95.0% CI]: 0.92 [0.91-0.93],0.91 [0.88-0.95],0.88 [0.83-0.93], respectively).
On the other hand, women who underwent previous any uterine surgery had 1.28 folded (95.0% CI: 1.02-1.61) risk for UL.
However, we found that only undergoing myomectomy statistically significantly increased the risk of UL (OR [95.0% CI]: 8.59
[2.62-27.91]) among the types of uterine surgery. In the multivariate model, the protective effect of age remained (adjusted OR
[95.0% CIJ: 0.92 [0.91-0.94]), and the risk-increasing effect of having previous myomectomy dropped slightly with retaining
its statistical significance (adjusted OR [95.0% CI]: 5.87 [1.78-19.41]). We also conducted similar analysis for adenomyosis,
and we found that gravida was a risk factor (OR [95.0% CIJ: 1.06 [1.01-1.12]), conversely to its risk-decreasing effect for UL.
Also, women who had a history of any uterine surgery had 1.42 folded (95.0% CI: 1.07-1.88), and women who had a history
of D&C had 1.62 folded (95.0% CI: 1.02-1.61) risk adenomyosis. In the multivariate model for the risk of adenomyosis, the
risk-increasing effects of the gravida and the history of D&C decreased very slightly with saving their statistical significances
(adjusted OR [95.0% CIJ: 1.06 [1.01-1.12], 1.44 [1.07-1.95], respectively).

Conclusion: According to our findings, the frequency of adenomyosis is higher but, the frequency of UL is compatible with
the literature. Patients, who underwent uterine surgery previously, diagnosed with adenomyosis and UL more than the others
who did not, but this seems to be a correlation rather than a causative association.
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INTRODUCTION

Uterine leiomyoma (UL) is the most prevalent tumor
in women, with estimates indicating they impact over
70% of women when they reach menopause (1, 2). It is
predicted to be clinically evident in 25% of women of
reproductive age and induce severe enough symptoms
to warrant treatment in around 25% of women with
ULs (3).Even though many studies on the epidemiology
of ULs have been published, estimates of the incidence
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and prevalence of ULs vary greatly depending on the
method of diagnosis, and the population studied; for
example, estimates of the incidence of ULs range from
5.4 percent to 77 percent of women of reproductive
age, depending on the method of diagnosis and the
population studied(4).Furthermore, adenomyosis and
UL frequently occur; simultaneous adenomyosis ranges
from 15% to 57 percent in hysterectomy tissues of women
with UL (5, 6). Age, multiparity, surgical disturbances of
the endometrial-myometrial border, increased Follicle-
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stimulating hormone and prolactin levels, smoking
habits, and a history of depression are all risk factors for
adenomyosis (7,8).

UL prevalence is likely to be underestimated because
many women are asymptomatic or acquire symptoms
gradually, leaving the sickness undetected (9,10). Because
of the uncertain extent and impact of undiscovered ULs,
epidemiological statistics and evidence on related factors
are skewed to represent severe disease (11). Furthermore,
various risk variables, including biological, demographic,
reproductive, and lifestyle factors, have been linked to the
development of ULs (2). Asaresult, the true incidence and
prevalence of ULs and their global impact on women's
health and the role of potential risk factors are unknown
at this time. ULs that have been pathologically diagnosed
increase in frequency with age, peaking at 50 years old
(12), and do not appear before puberty and become less
common after menopause. ULs are shown to be 2-3
times more common in black women, but the incidence
of ULs is similar in Hispanic, Asian, and White women
(12). The lifetime risk for ULs was almost 70% in white
women and 80% in black women, and if only clinically
significant ULsare included, the incidence reaches 50%
in Black women and 25% in White women (13).

In the United States, ULs are the most common reason for
hysterectomy (14). The specific pathophysiology of UL
formation is unknown(15). To the best of our knowledge,
UL formation begins with a single uterine smooth muscle
cell (myometrium), which is subsequently followed
by deviations from normal cellular division signaling
pathways(16). ULs are estrogen-dependent tumors, and,
as compared to normal myometrium, they overexpress
particular estrogen and progesterone receptors(17).
The presence of ectopic endometrium with or without
hyperplasia of myometrium characterizes adenomyosis,
a myometrial lesion. Adenomyosis is a benign uterine
condition characterized by heterotopic endometrial
glands and stroma in the myometrium, as well as reactive
fibrosis of the myometrium's surrounding smooth muscle
cells. A variety of theories have been proposed during
the last 80 years to explain how adenomyosis develops.
The most widely accepted theory is that adenomyosis
is caused by the invagination of the endometrium's
basalis into the myometrium. This basalis invagination,
according to a second idea, would occur along with the
intramyometrial lymphatic system. A third idea proposes
that ectopic intramyometrial endometrial tissue initiates
a de novo metaplastic process (18). There is no data about
that surgery might be a cause of UL and/or adenomyosis.
We aimed to investigate the relationship between prior
uterine surgery and UL, and adenomyosis, and to
evaluate the effects of the type of uterine surgery on the
risk of developing these diseases.
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MATERIAL AND METHOD

Study Design and Setting

This study was planned retrospectively and was carried
out with the decision of Yildirnm Beyazit University
Faculty of Medicine Clinical Research Ethics Committee
(Date: 14.01.2015, Decision No: 02). All procedures were
carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

This single-center eleven-year cross-sectional study was
conducted in tertiary care training and research hospital
in Ankara. The Obstetrics and Gynecologic Clinic of
our hospital is consisted of 22 experienced obstetrician
and gynecologists and residents, and we performed
approximately 1200 gynecologic surgeries, 2500 C/S
deliveries, and 3500 vaginal deliveries annuall.

Patients and Data

We did not calculate any prior minimum sample size
because we had intended to include all eligible patients
in the study according to the inclusion and exclusion
criteria. The inclusion criteria of the studywere: (1)
undergoing hysterectomy for any indication between
01/01/2004 and 31/12/2014, and (2) having the report
of pathologic examination of uterine specimens; and
the single exclusion criterion is the missing data of the
variables of the study which were age, obstetrical and
surgical history, and the pathologic examination findings.

We collected the data using Hospital Information
Management System (HIMS) which is used almost
in all public hospitals in Turkey, and patient files, and
contacting with patients via telephone when it would be
necessary particularly in some situations such as missing
data in an essential patient information. Participants
were determined by searching the terms “leiomyoma’,
“myoma uteri” and “adenomyosis” via HIMS.

Variables and Outcomes

Patients' demographics, obstetrical and clinical features,
surgical history, and the pathologic examination findings,
which are obtained from their pathology reports, were
recorded. There are two primary outcomes of this study,
which we used to evaluate the effects of patients' surgical
features on them. These two primary outcomes are the risk
of UL and the risk of adenomyosis in patients included
in the study. As stated above, we investigated to how the
presence and/or the type of prior uterine surgery affect the
risk of developing these two health issues. The secondary
outcomesof this study are the prevalence of UL and the
prevalence of adenomyosis in hysterectomy patients.

Statistical Analysis

Statistical analyses were done using SPSS v 23 software
(SPSS Inc., Chicago, IL, USA). The descriptive statistics
were presented as median with interquartile rage (IQR)
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for numerical variables and frequency (n) with percentage
(%) for categorical variables. The 95% confidence
interval (95% CI) was calculated for overall prevalence
of UL, and overall prevalence of adenomyosis. Binary
logistic regression analyses of patient characteristics
were performed to estimate the risks of the presence of
dependent variables which were UL and adenomyosis.
Then, the Odds ratios (ORs) with 95% CIs were calculated
to present the risks of these two diseases. A value of
p<0.05 was approved as the statistically significance level.

RESULTS

During the time period for data collection that we
defined before beginning the study, we reviewed 1400
patients who met the inclusion criteria; thereafter 101
patients were excluded because of missing data, and
finally 1299 patients were included in the study. Table
1 presents demographics, obstetric and medical history,
and pathologic findings of the patients. The median
age was 49.0 years with an IQR of 45.0-55.0 years. Our
study population, in which abortion was rare, was mostly
consisted of multigravid women, and the median parity
was 2.0 with an IQR of 1.0-4.0. According to the pathologic
examination, there were UL in 657 (50.6%) patients, and
adenomyosis in 96 patients (7.4%) purely; however, UL
accompanied with adenomyosis in 147 patients (11.3%).
The overall prevalence of UL was 61.9% and the overall
prevalence of adenomyosis was 18.3% (Table 1).

In the univariate analysis of patient characteristics for
UL, age, gravida and parity were found as statistically
significant protective factors for developing UL (OR
[95.0% CIJ: 0.92 [0.91-0.93], 0.91 [0.88-0.95], 0.88 [0.83-
0.93], respectively). On the other hand, women who
underwent previous any uterine surgery had 1.28 folded
(95.0% CI: 1.02-1.61) risk for UL when compared to the
patients who did not undergo. However, we found that
only undergoing myomectomy statistically significantly
increased the risk of UL (OR [95.0% CI]: 8.59 [2.62-
27.91]) among the types of uterine surgery. And this risk
was also higher than having a prior any uterine surgery
(Table 2).

Table 1. Demographics and clinical features of the patients

Characteristics (n=1299)
Age (years), median (IQR) 49.0 (45.0-55.0)
Gravida, median (IQR) 4.0 (2.0-5.0)
Parity, median (IQR) 2.0 (1.0-4.0)
Aborts, median (IQR) 0.0 (0.0-1.0)
Surgical history
Previous C/S, n (%) 123 (9.5)
Previous myomectomy, n (%) 43 (3.3)
Previous D&C, n (%) 472 (36.3)
Previous hysteroscopy, n (%) 2(0.2)
Pathological findings
Pure UL, n (%) 657 (50.6)
Pure adenomyosis, n (%) 96 (7.4)
UL accompanied with adenomyosis, n (%) 147 (11.3)
Overall prevalence (95% CI)
UL 61.9% (59.3%-64.5%)
Adenomyosis 18.3% (16.6%-20.8%)

We also performed a multivariate logistic regression
analysis with the factors that were statistically
significantly related the risk of developing UL. We did
not include the parity because of its high correlation with
the gravida, and, similarly, the presence of previous any
uterine surgery because of its high-level correlation with
previous myomectomy. In the multivariate model, the
protective effect of age remained (adjusted OR [95.0%
CI]: 0.92 [0.91-0.94]), and the risk-increasing effect of
having previous myomectomy dropped slightly with
retaining its statistical significance (adjusted OR [95.0%
CI]: 5.87 [1.78-19.41]); however, the association between
gravida and the risk of UL lost its statistical significance
(Table 2).

We also repeated the univariate analysis of patient
characteristics for adenomyosis, and we found that
gravida was a risk factor for adenomyosis (OR [95.0%
CI]: 1.06 [1.01-1.12]), conversely to its risk-decreasing
effect for UL. Also, women who had a history of any
uterine surgery had 1.42 folded (95.0% CI: 1.07-1.88),
and women who had a history of D&C had 1.62 folded
(95.0% CI: 1.02-1.61) risk for developing adenomyosis
when compared to the females who did not undergo
(Table 3).

Table 2. Univariate and multivariate logistic regression analyses of patient characteristics for UL

S Univariate Analysis Multivariate Analysis

OR 95% CI p Adjusted OR 95% CI p
Age (years) 0.92 0.91-0.93 <0.001 0.92 0.91-0.94 <0.001
Gravida (numbers) 0.91 0.88-0.95 <0.001 0.98 0.93-1.02 0.336
Parity (numbers) 0.88 0.83-0.93 <0.001
Abortus (numbers) 0.93 0.82-1.07 0.311
Previous (any) uterine surgery 1.28 1.02-1.61 0.032
Previous C/S 0.99 0.68-1.46 0.980
Previous myomectomy 8.59 2.62-27.91 <0.001 5.87 1.78-19.41 0.004
Previous D&C 1.10 0.87-1.39 0.415
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Table 3. Univariate and multivariate logistic regression analyses of patient characteristics for adenomyosis

Factors Univariate Analysis Multivariate Analysis
OR 95% CI P Adjusted OR 95% CI P

Age (years) 1.00 0.98-1.01 0.669

Gravida (numbers) 1.08 1.03-1.14 0.001 1.06 1.01-1.12 0.031
Parity (numbers) 1.06 0.99-1.12 0.103

Abortus (numbers) 1.08 0.92-1.27 0.348

Previous (any) uterine surgery 1.42 1.07-1.88 0.014

Previous C/S 0.83 0.50-1.37 0.465

Previous myomectomy 0.44 0.15-1.23 0.118

Previous D&C 1.62 1.22-2.15 0.001 1.44 1.07-1.95 0.017

After evaluating the characteristics that showed a
statisticallysignificantimpactondevelopingadenomyosis,
we performed a multivariate logistic regression analysis.
Similarly, in the multivariate model that we set to analyze
the factors for the risk of UL, we preferred only one
factor among the factors that showed high correlation. In
the multivariate model for the risk of adenomyosis, the
risk-increasing effects of the gravida and the history of
D&C decreased very slightly with saving their statistical
significances (adjusted OR [95.0% CI]: 1.06 [1.01-1.12],
1.44 [1.07-1.95], respectively) (Table 3).

DISCUSSION

The present study has shown that patients with UL
are older, has higher gravida, parity, also previous any
uterine surgery includes myomectomy. We have shown
that patients with adenomyosis are most likely to have
any uterine surgery also D&C and gravida also tend to
end up with uterine surgery. In a study with 549 patients,
researchers discovered that the incidence of adenomyosis
ranged from 10% to 18% depending on the criteria
used, and that there was no significant link between
adenomyosis and uterine surgery, such as previous
cesarean section, myomectomy, or dilation and curettage
(D&C) (19). Another publication studied the pathologic
species of 873 patients and found that 41.7 percent of them
had adenomyosis. Adenomyosis and previous uterine
surgery, such as cesarean section, myomectomy, D&C,
and dilation and evacuation (D&E), were found to have
no significant relationship in this study; however, uterine
surgery (caesarian section, myomectomy, D&C, and
D&E) is one of the most common factors associated with
the incidence of adenomyosis (20). Our data has shown
that 61.9% of patients have UL, and %18.3 of patients
have adenomyosis. Literature has revealed that ULs occur
in more than 70% of women based on ultrasonography
screening studies and pathology data (21). According to
the data of Yu et al. (22), they studied 1,185,855 women
during the ten years, 3,425 women received the first
diagnosis of adenomyosis and were considered potential
incident cases. Our data controversially showed higher
incidence.
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Several authors define recurrence as the growth of UL
left behind during surgery. One study found that the
estimated rate of post-operative persistence of ULs was
29% when the myometrium was carefully examined
by ultrasound scan six months after surgery (22).
Recurrence, on the other hand, is a natural progression
of the myometrial illness. Alterations cause the
condition in the myometrium cells, such as spontaneous
chromosomal rearrangement, responsible for the onset
and proliferation of UL growth (23). Because most UL
in a myomatous uterus are numerous and many of them
measure less than 5 mm, it is difficult to distinguish
between recurrence of ULs due to a surgeon's technical
error and actual recurrence due to disease progression
(24). The Fedele et al. (35), use of routine ultrasound
at regular intervals to detect recurrence could have
considered tiny ULs, which can be as small as 1 cm in
diameter. The true incidence of these small myomatous
nuclei in a population without myomatous pathology
is unknown, and such small ULs may not be clinically
significant. UL is found in more than half of women
whose uteri were excised for reasons other than UL,
according to Cramer and Patel (25). On the other hand,
clinical signs and symptoms are not reliable because
they are not unique to ULs (26). Furthermore, the
recurrence may occur in a different location than the
original, resulting in distinct symptoms. In addition to
this, there are also methodological difficulties in the
studies investigated fibroid recurrence such as loss to
follow up and associated censored data (27). Also, there
may be a possibility of sample bias in these studies. For
example, most of the patients who lost to follow-up may
be those who do not have recurrence and therefore do
not come to the clinic. On the other hand, there may
actually be uterine leiomyoma recurrence in these
patients even if they do not have a symptom. For all
these reasons, the true incidence of uterine leiomyoma
recurrence is not known exactly and is probably higher
than those found in studies.

In our study, we found that any previous uterine surgery
increased the risk of uterine leiomyoma recurrence.
We found that this risk was actually associated with
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previous myomectomy. It seems reasonable to find
that the risk of being diagnosed with myoma uteri is
high in patients who have undergone myomectomy
because the disease tends to recur. However, residual
myoma foci is probably the risk factor for new
fibroid formation, not the myomectomy. Parity after
myomectomy was associated with a decreased rate of
UL recurrence, which is consistent with the findings of
other studies. Parous women have a reduced risk of UL
than nulliparous women, according to epidemiological
studies. The discrepancy was attributed to either lower
fertility due to UL or a protective impact of pregnancy
on UL development by the researchers. In the Caucasian
population, however, Stewart et al. discovered that
parity after myomectomy increased the incidence of
recurrence and the requirement for additional surgery
for UL (14). Furthermore, our research revealed an
exponential increase in recurrence rate with time,
corroborated by previous studies. In literature, it was
shown that half of the cases was re-operated and a
hysterectomy was performed for one-third of patients
in case of lelomyoma recurrence (27). For this reason,
patients should be informed in detail about uterine
leiomyoma recurrence and possible re-operation.
Women should also be advised to complete their
families as soon as possible following myomectomy.

Even though adenomyosis is a principal medical
diagnosis, there is still much debate over its
incidence, origin, concomitant pathology, and clinical
manifestations. The 1940 Zaleski hypothesis that the
displacementofviableendometrium causesadenomyosis
during pregnancy and delivery, as well as recent reports
of adenomyosis after endometrial ablation, prompted
us to investigate whether prior uterine surgery, such as
cesarean delivery, myomectomy, endometrial ablation,
D&E, and D&QC, is a risk factor for the development of
adenomyosis (21, 28, 29). We identified a strong link
between adenomyosis and prior uterine surgery in
this retrospective analysis. We feel that our findings
support the idea that any surgical intervention on the
uterus disrupts the endometrial junction, resulting in
adenomyosis. Patients with UL and adenomyosis, on
the other hand, are more likely to undergo surgery,
which could explain why there is such a strong link
between surgical treatments and UL and adenomyosis.
Thus, uterus surgery appears to raise the risk at first
glance. If D&C increases the risk in subgroup analyses
while having no effect on other types of surgery, D&C
is a marker, not a cause. In other words, patients with
adenomyosis tend to relapse and have adenomyosis
again, more than patients without adenomyosis. This
may cause increased D&C in patients with adenomyosis.
This is also possible due to the hereditary predisposition
and recurrence of adenomyosis.

Limitations

These investigations, including ours, were retrospective,
and we believe that only a prospective study with
a set sample size can provide a definitive response
to this topic. Such a study may not be feasible due
to the length of time that patients must be followed
prospectively. We did not examine whether single or
many cesarean deliveries in the past contributed to
subsequent adenomyosis in our study, but it should be
considered in future research. According to studies, the
risk of adenomyosis increases following DC. There is
no information about the cause of D&C in our study. If
there were, we could compare the risks of D&Cs with
and without adenomyosis. As a result, we could assess
the myomectomy-UL recurrence strategy in this case.
We, on the other hand, did not have that opportunity.
In other words, myomectomy is only performed when
ULs are present, but it can also be done for reasons
other than D&C adenomyosis. Another drawback of
this retrospective analysis is that data on adenomyosis
was collected from post-operative pathology reports;
pathologists did not re-examine the specimens for this
condition. Adenomyosis is identified more commonly
when a thorough histopathologic examination is
performed. UL and adenomyosis were also classified,
although these patients were not excluded from the UL
accompanied with adenomyosis group. The increased
occurrence of adenomyosis among women without
ULs or with smaller ULs in our study could be due
to more thorough examination by pathologists who
could not make a histopathologic diagnosis of uterine
material otherwise. Finally, important data such as
patients’ weight, height, age at first menstruation,
and alcohol consumption, or size and location of the
excised fibroids could not be reached by searching for
terms on the system. The fact that these parameters
were not included in the study was also determined as
an important limitation.

CONCLUSION

According to the literature, there is no link between
prior uterine surgery and adenomyosis. There is no
information concerning the relationship between UL
and past uterus surgery that we are aware of. According
to our findings, the frequency of adenomyosis is higher
compared to other studies reported. The frequency of UL
is compatible with the literature. Patients, who underwent
obstetric and gynecologic surgery previously, diagnosed
with adenomyosis and UL more than the others who
did not, but this seems to be a correlation rather than a
causative association.
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