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Abstract \
At present, there is unclear on the risk factors of recurrence after myomectomy. In this study, we hope to provide
reference for the choice of treatment for patients with uterine fibroids and provide basis for the subsequent prediction of
recurrence. From October 2020 to October 2022, we enrolled 240 patients with uterine fibroids in Hubei Maternal and
Child Health Hospital. According to the inclusion criteria, the collected clinical data of these patients were analyzed and
divided into 2 groups according to whether there was recurrence 6 months after surgery(a recurrence group [52 cases]
and a non-recurrence group [78 cases]). We compared and analyzed the relevant factors. Univariate analysis showed
that there was no significant relationship between fibroid diameter, postoperative pregnancy, contraceptive method,
hyperlipidemia, diabetes, endometriosis and postoperative recurrence (P > .05). While, age, number of pregnancies,
number of fibroids, type of fibroids, body mass index, endometrial hyperplasia or endometrial polyp were significantly
correlated with postoperative recurrence (P < .05). Multivariate Logistic regression analysis demonstrated that body mass
index > 24, number of pregnancies > 2, multiple myoma, intermyoma and endometrial hyperplasia were independent
risk factors for postoperative myoma recurrence (P < .05). Body mass index > 24, number of pregnancies > 2, multiple
fibroids, intermyowall fibroids, and endometrial hyperplasia are all independent risk factors for recurrence after
laparoscopic myomectomy in patients with uterine fibroids. Patients with these independent risk factors should be closely
reviewed. If they have multiple independent risk factors and have no fertility requirements are present, hysterectomy may

be recommended.
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1. Introduction

Uterine leiomyoma is the most common benign gynecologi-
cal tumor, which originates from the clonal expansion of indi-
vidual cells in the myometrium.l"! As uterine leiomyoma are
affected by hormones, uterine fibroids mainly affect women of
childbearing age, with a prevalence of up to 70%.%' The vast
majority of patients have no obvious clinical symptoms, most
of which are found through imaging examination. Only about
30% of patients have relatively serious clinical symptoms, !
such as abnormal uterine bleeding, severe anemia, constipa-
tion, low back pain, and frequent urination. In severe cases,
pregnancy outcome may even be affected, leading to abortion,
premature delivery, or even fetal death. For uterine fibroids,
the current surgical methods are broadly categorized into
hysterectomy or myomectomy. Gynecologists usually choose
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Laparotomy or laparoscopic surgery to perform these oper-
ations. A recent study found that laparoscopic surgery can
reduce intraoperative blood loss, shorter the overall hospital
stays, and reduce postoperative pain, there is no difference
between the 2 for patients’ postoperative recovery status and
pregnancy outcome.’! So with the continuous development
of medical level, most women will choose minimally invasive
hysteromyoma resection,! but it is easy to relapse after sur-
gery. The money, time and clinical symptoms generated by the
disease bring a double burden on patients both physically and
psychologically.”! At present, there is unknown on the risk
factors for fibroid recurrence, and a large number of studies
are still needed for analysis. This study aims to explore the
risk factors of recurrence after laparoscopic myomectomy, and
provide certain basis for postoperative prevention and treat-
ment of patients.
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2. Materials and methods

2.1. Research object

From October 2020 to October 2022, we recruited 240 patients
with uterine fibroids in Hubei Maternal and Child Health
Hospital. Inclusion criteria: age between 2 0 and 50 years;
laparoscopic myomectomy was performed in our hospital and
confirmed by postoperative examination; myomectomy had not
been performed before; regular postoperative review. Exclusion
criteria: imaging examination indicated residual myoma lesions
after surgery; complicated with cervical and endometrial malig-
nant lesions; patients undergoing hysteroscopic myomectomy
at the same time; history of myomectomy. According to the
above criteria, 130 patients were finally included in the study,
and were divided into a recurrence group (52 cases) and a non-
recurrence group (78 cases) according to whether they relapsed
6 months after surgery. The project was approved by the Ethics
Committee of Maternal and Child Health Hospital of Hubei
Province (No. [2023] IEC (A138)).

2.2. Research data

Data were collected and analyzed, which included age, body
mass index, comorbidities (hyperlipidemia, diabetes, endo-
metrial hyperplasia, endometrial polyps, and endometriosis),
number of pregnancies, number of uterine fibroids, maximum
diameter of uterine fibroids, type of fibroids, postoperative preg-
nancy, and contraceptive method.

2.3. Postoperative follow-up

Patients were followed up through telephone and outpatient
electronic data retrieval, and the follow-up was up to October
2023. The criteria for postoperative recurrence were as follows:
the ultrasound was normal at 3 months postoperatively, but at
6 months postoperatively it suggested a leiomyosarcoma which
was judged to be recurrent.!®!

2.4. Statistical method

SPSS 26.0 statistical software was used to calculate and analyze
the data, and the count data were expressed as (cases [%]) by
x? test; the risk factors were analyzed by multifactorial logistic
regression analysis. The difference was considered statistically
significant at P <.05.

3. Results

We recruited 240 patients, 98 patients failed the inclusion crite-
ria. The remaining 142 patients were followed up, among which
11 patients could not be contacted due to the change of phone
number. The final sample size in this study was 130 patients.

In this study, the total number of relapses was 52, and the
overall relapse rate was 40%. We divided the age group at
the node of 45 years by whether or not there was a request
for childbearing, and we found significantly higher recurrence
rates in patients younger than 45 years of age. Based on the
patient’s general condition, which will be analyzed by body
mass index, number of pregnancies, whether or not the preg-
nancy was postoperative, and whether or not there was a com-
bination of hyperlipidemia and diabetes. The recurrence rate
of patients in the obese group was 53%, and the recurrence
rate of patients with more than 2 pregnancies was higher than
that of patients with a single pregnancy, while diabetes, hyper-
lipidemia and postoperative pregnancy had no correlation
with lelomyosarcoma recurrence. Among the basic character-
istics of leiomyosarcomas, the recurrence rate of intermural
leiomyosarcomas was 58 % and that of multiple leiomyosarco-
mas was 67%, both of which correlated with leiomyosarcoma
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recurrence. Endometrial polyps, endometrial hyperplasia and
endometriosis correlate with sex hormone levels, and some
patients with fibroids are susceptible to a combination of
endometrial polyps, endometrial hyperplasia or endometriosis.
Therefore, these 3 indicators were included in the analysis, and
the results showed endometrial hyperplasia or endometrial
polyps were correlated with the recurrence of uterine fibroids.
Above all, there was no significant relationship between fibroid
diameter, postoperative pregnancy, contraceptive method,
hyperlipidemia, diabetes, endometriosis and postoperative
recurrence (P >.05). However, age <45 years old, pregnancy
frequency more than 2 times, multiple fibroids, intermuscular
fibroids, obesity, endometrial hyperplasia or endometrial pol-
yps are the high risk factors for postoperative recurrence in
patients(P < .05; Table 1).

In the multivariate logistic regression analysis, recurrence
after laparoscopic myomectomy was taken as the dependent
variable, and the risk factors with statistical significance in the
univariate analysis were taken as independent variables. The
results demonstrated that body mass index > 24, number of
pregnancies > 2, multiple fibroids, intermuscular fibroids and

Univariate analysis of recurrence after laparoscopic myomectomy.

Non-recurrence  Recurrence group

Observation target  group (78 cases) (52 cases) x2 P
Age (cases) 3.883 <.05
<45 60 47

>45 18 5

Number of pregnancies 12.897 <.05
<2 52 18

>2 26 34

Number of uterine 11.662 <.05
fibroids

1 55 21

>? 23 31

Maximum diameter of 0227 >.05
uterine fibroids

<5 21 16

>5 57 36

Type of fibroids 16.508 <.05
Subserous myoma 65 26

Intramural myoma 13 26

Postoperative 0.000 >.05
pregnancy

No 71 48

Yes 7 4

BMI 4871 <05
>24 20 23

<24 58 29

Contraceptive method 2229 >.05
Condom 40 20

Contraceptive 16 15

Intrauterine ring 22 17

Endometrial 9921 <05
hyperplasia

Yes 24 29

No 54 23

Endometrial polyps 5098 <.05
Yes 21 24

No 57 28

Endometriosis 0.067 >.05
Yes 18 11

No 60 41

Hyperlipidemia or 0.362 >.05
diabetes

Yes 16 13

No 62 39

BMI = body mass index.
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endometrial hyperplasia were all independent risk factors for
recurrence after laparoscopic myomectomy (OR = 6.916,7.017,
4.114, 3.872, 3.578), and the differences were statistically sig-
nificant (all P <.05; Table 2).

4. Discussion

As the incidence of uterine fibroids is increasing year by year,
it has become a gynecological disease of greater concern to
women. The majority of uterine fibroids are benign lesions,
and the probability of malignant transformation in the world
is <1%.°!'In clinical treatment of uterine fibroids, most of the
surgical methods are adopted, the rate of recurrence of leiomyo-
sarcoma varies from 10% to 40%. The risk of postoperative
recurrence is a difficult problem we are currently facing. Glover
et al' conducted a survey of 200 women with uterine fibroids
in London and found that 35% of women had depression scores
in the critical or clinical range and 61% had anxiety scores in
the critical or clinical range. However, patients with uterine
fibroids not only suffer from depression and anxiety, but also
have a higher incidence of self-directed violence and stress.!'!!
These literatures all indicate that uterine fibroids have a seri-
ous impact on the quality of life of women, so it is urgent to
reduce postoperative recurrence, carry out targeted treatment
for relapse-prone groups and improve prognosis. Although
there is a large amount of literature on postoperative recurrence
of uterine fibroids, there is still a lack of uniform consensus, so
we carried out this study and determine to provide reference
for the prevention of postoperative recurrence of patients with
uterine fibroids.

In this study, multiple fibroids, intermyowall fibroids, body
mass index > 24, number of pregnancies >2 and endome-
trial hyperplasia were all independent risk factors for recur-
rence after laparoscopic myomectomy in patients with uterine
fibroids. To analyze the reasons why multiple leiomyomas and
intermural leilomyomas are prone to recurrence, there may be
the following 2 points. First, all current surgical methods require
the surgeon to assist with imaging reports during the operation
and perform visual exploration of fibroids. However, excessive
number of fibroids and their location in the deeper layers of
the muscle make removal of fibroids more difficult. Second, the
pathogenesis of uterine fibroids is still unclear.!'?! Patients may
have mutagenic factors of fibroids in their bodies, and the more
fibroids, the more such mutagenic factors, resulting in a higher
postoperative recurrence rate of patients. At present, there is
no definite evidence of the developmental relationship between
obesity and uterine leiomyoma. However, some scholars!'?!
believe that in obese women, hormones secreted by adipocytes
or adipocytes may promote the development and growth of
leiomyoma by activating leptin receptor signaling pathway. In
addition, It has been reported in literature!'* that leiomyoma is
a monoclonal tumor in which myogenic stem cells become tum-
origenic after mutation, abnormal methylation or abnormal
signal transduction, and obesity may mediate myogenic stem
cell to initiate tumorigenesis and lead to leiomyoma. The above
reports may be the cause of the risk factors for fibroid recur-
rence caused by obesity. It was reported™! that excessive num-
ber of pregnancies may lead to long-term inflammatory state
of the body, which will aggravate the proliferation of fusiform
smooth muscle cells and fibrous connective tissue, and increase
the expression of sex hormone receptors. Each pregnancy will
damage the normal physiological structure of the uterus, and
the recovery of the uterus will take some time. Multiple preg-
nancies lead to a lack of recovery time and an increased risk of
recurrence of fibroids. Patients with endometrial hyperplasia
have a high level of estrogen, which causes uterine fibroids to
proliferate,['¥ so this may be the reason why patients with com-
bined endometrial hyperplasia have an increased risk of post-
operative recurrence.
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It is well known that uterine leiomyomas are estrogen-
dependent, with higher estrogen receptors than surrounding
normal tissues.'” Increased proliferation of uterine fibroids
was observed in vitro when exposed to estradiol and proges-
terone.!'! For patients who have undergone hysteromyomec-
tomy, strict contraception is required for a period of time.
At present, all drug contraception methods contain estrogen
or progesterone. According to the different accompanying
symptoms of uterine fibroids, different contraceptive meth-
ods can also effectively reduce the occurrence of such symp-
toms.!"! It had been reported®® that the use of contraceptives
can reduce the occurrence of uterine fibroids in the surveyed
women, especially in patients aged 30 to 40 years. Therefore,
contraception is considered to be a protective factor for the
development of uterine fibroids. However, some studies!?!
have suggested that long-term use of oral contraceptives can-
not increase the risk of uterine leiomyoma in women. Other
study!??! believes that there is insufficient evidence to prove
that contraceptive devices can reduce the size of uterine
fibroids. In this study, different contraceptive methods had
no statistical significance on the risk of fibroid recurrence,
which was considered because the sample size was too small,
resulting in a lack of reference data. Endometriosis is also
a hormone-dependent disease, and Lin et al®®’ believed that
uterine smooth muscle tumors increase the risk of endome-
triosis development, but there was no literature showing
that endometriosis patients would increase the occurrence of
uterine fibroids. Unfortunately, although this study was con-
ducted in this paper, due to the small sample size, the data
obtained were of no obvious reference value.

5. Conclusions

Uterine fibroids account for a very heavy proportion of gyne-
cological diseases. The problem of recurrence of the disease
has been puzzling patients and clinicians. Therefore, it is
extremely important to assess the recurrence risk of patients
after laparoscopic myomectomy. In the study, we found that
body mass index > 24, number of pregnancies > 2, multiple
leiomyomas, interstitial leilomyomas, and combined endome-
trial hyperplasia are high-risk independent factors for post-
operative leiomyoma recurrence. We could assess the risk of
recurrence in patients with these risk factors before surgery,
and provide targeted treatment and follow-up to reduce the
recurrence rate and improve the postoperative quality of life
of female patients.

Multivariate logistic regression analysis of recurrence after laparoscopic
myomectomy.

Variable B SE Waldyx2 P OR (95%Cl)
Age -1125 0.726 2401 >.05 0.325
(0.078, 1.347)
Number of pregnancies 1.948 0517 14219 <.05 7.017
(2.549,19.318)
Number of uterine fibroids  1.414  0.496 8.139 <.05 4114
(1.557,10.871)
Type of fibroids 1.354 0524 6.685 <.05 3.872
(1.388, 10.805)
BMI 1.934 0561 11.866 <.05 6.916
(2.301, 20.783)
Endometrial hyperplasia 1.275 0535 5681 <.05 3.578
(1.254,10.207)
Endometrial polyps 0942 0515 3342 >.05 2.564
(0.934, 7.037)

BMI = body mass index, Cl = confidence interval, OR = odds ratio, SE = standard error.
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6. Limitations

Due to the small sample size of this study and the fact that it
was only a single-center study, it could not extensively cover the
overall female population and may only be of reference value to
women in the region.
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