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Abstract

Introduction: This study aims to explore the effects of combination of lapa-
roscopy and hysteroscopy in pregnancy outcome in women diagnosed with
congenital uterine malformation (CUM). The observation criteria include
pregnancy rate, misdiagnosis rate, rate of spontaneous abortion and preterm
birth rate.

Material and methods: A total of 180 patients with congenital uterine mal-
formation, who were treated in our hospital from January 2015 to June 2018,
were enrolled in the study. Prior to hospitalization, all the patients had nei-
ther a history of genital tract surgery nor endocrine abnormalities, chromo-
somal abnormalities, immune abnormalities or other factors affecting preg-
nancy. Furthermore, the ovarian functions were normal, and there were no
factors leading to infertility in the male partners. The diagnosis was mainly
based on medical history, clinical manifestations, gynecological examina-
tions, and ultrasonography including two-dimensional and three-dimension-
al ultrasonography, as well as hysterosalpingogram (HSG), magnetic reso-
nance imaging (MRI), hysteroscopy, and/or laparoscopy or surgery. Patients
were diagnosed and classified according to the Buttram classification.
Results: Among these 180 patients, 37 patients were diagnosed with com-
plete septate uterus, 96 patients had sub-septate uterus, 25 patients had
unicornuate uterus, 11 patients were diagnosed with bicornuate uterus, and
11 patients had didelphic uterus. The total number of preoperative pregnan-
cies was 112, including 106 spontaneous abortions, with an abortion rate of
94.64%, and 86 total postoperative pregnancies, among which spontaneous
abortions occurred 11 times, with an abortion rate of 12.79%. The difference
was statistically significant (p < 0.05).

Conclusions: Uterine malformation surgery can significantly improve the re-
productive prognosis in patients with CUM.
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Introduction

Congenital uterine malformation (CUM) is one
of the most common forms of genital organ dyspla-
sia in females, and is usually caused by congenital
Mdillerian duct abnormities (MDAs). The AFS clas-
sification system is based on the anatomy of the
female genital tract, especially the anatomy of the
uterus. Uterine malformations might be classified
as hypoplasia and agenesis, unicornuate, didelphys,
bicornuate, septate, arcuate, and DES drug-relat-
ed. This system is simple, user-friendly and clear
enough. It has been successfully adopted as the
main classification system for about two decades.
In 2015, the Obstetrics and Gynecology Branch of
the Chinese Medical Association issued a consensus
among Chinese experts on the diagnosis and treat-
ment of female genital malformations, and classi-
fied uterine malformations as rudimentary horn of
uterus, T-shaped uterus, bicornuate uterus, complete
septate uterus and Robert uterus [1]. The incidence
of CUM has been reported to be within 0.10-10.0%
due to different diagnostic criteria, different selec-
tion of study populations, and different diagnostic
techniques. It has been reported that [2—4] uterine
malformation is associated with infertility, fetal loss,
premature delivery, pregnancy complications, and
even perinatal death [5, 6]. However, there are differ-
ent reports regarding the effects of different types of
malformations on fertility, pregnancy complications
and delivery outcomes. Furthermore, it remains con-
troversial whether surgery can help to improve preg-
nancy outcomes [7, 8]. The present study retrospec-
tively analyzed the results of 180 cases of uterine
malformations and the effects of surgical treatment
on fertility and pregnancy outcomes, aiming to pro-
vide a basis for the clinical consultation, evaluation
and treatment of uterine malformations.

Material and methods
Research subjects

A total of 180 patients with uterine malforma-
tion, who were 18-42 years old and underwent
surgical treatments in the Department of Repro-
ductive Gynecology, the First People’s Hospital of
Yunnan Province from January 2015 to June 2018,
were enrolled in the study. Prior to hospitalization,
all the patients had neither a history of genital tract
surgery nor endocrine abnormalities, chromosomal
abnormalities, immune abnormalities or other fac-
tors affecting pregnancy. Furthermore, their ovarian
functions were normal, and there were no infertility
factors in the male partners.

Methods and observation criteria

The diagnosis was mainly based on medical
history, clinical manifestations, gynecological exa-

minations, and ultrasonography, including two-
dimensional and three-dimensional ultrasonogra-
phy, as well as hysterosalpingogram (HSG), magne-
tic resonance imaging (MRI), hysteroscopy, and/or
laparoscopy or surgery. Patients were diagnosed and
classified according to the Buttram classification.

Statistical analysis

SPSS 23.0 software was used for the statistical
analysis of all available data. The results were ex-
pressed as means + standard deviations (x + SD)
or rates (%). The difference between groups was
compared by t-test or y? test. P < 0.05 was consid-
ered statistically significant.

Results

A total of 180 patients with uterine malfor-
mation were included in the study. Among these
patients, the numbers of patients diagnosed with
sub-septate uterus, complete septate uterus, uni-
cornuate uterus, bicornuate uterus and didelphic
uterus were 96 (53.33%), 37 (20.56%), 25 (13.89%),
11 (6.11%), and 11 (6.11%), respectively. Sub-sep-
tate uterus was the most common type of CUM,
followed by complete septate uterus, unicornuate
uterus, bicornuate uterus and didelphic uterus.

Comparison of the effects of different types
of uterine malformation on pregnancy
outcome before surgery

Atotal of 112 pregnancies were recorded in the
study group before surgery, besides the pregnan-
cy terminations caused by human factors. Among
these, 106 (94.64%) were spontaneous abortions,
94 (83.93%) were abortions in the early pregnan-
cy, and 12 (10.71%) were abortions in the late
pregnancy. There was a difference in spontaneous
abortion rate among the different types of CUM,
but the difference was not statistically significant
(p > 0.05). This suggested that CUM had a relative-
ly great influence on pregnancy outcomes, and the
incidence of spontaneous abortion was the high-
est. The details are presented in Table I.

Comparison of the effects of different types
of uterine malformation on pregnancy
outcome after surgery

Phone call follow-ups were performed within
6—30 months after the surgery among these 180
hospitalized patients who underwent surgery.
Most patients attended our outpatient department
for review at 1-3 months after the surgery, and
were evaluated according to specific conditions by
B-ultrasound and hysteroscopy. The evaluation cri-
teria were as follows: the degree of improvement
of the shape of the uterine cavity, and the signs
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Table I. Comparison of different uterine malformations according to pregnancy outcomes before the operation (%)

Types Number of In Abortion in Abortion in late  Premature Full-term
pregnancies pregnancy early pregnancy pregnancy delivery birth

Incomplete 87 0 85.19 (72/87) 11.11 (9/87) 3.70 (6/87) 0
uterine septum

Complete 11 0 100 (11/11) 0 0 0
uterine septum

Unicornis uterus 9 0 80 (7/9) 20 (2/9) 0 0
Bicornis uterus 2 0 100 (2/2) 0 0 0
Didelphic uterus 3 0 80 (2/3) 20 (1/3) 0 0

Table Il. Comparison of different uterine malformations according to pregnancy outcomes after the operation (%)

Types Number of In Abortion in Abortion in late  Premature Full-term
pregnancies pregnancy early pregnancy pregnancy delivery birth

Incomplete 54 26.92 13.46 (7/54) 0 576 (1/54)  53.86 (32/54)

uterine septum (14/54)

Complete 10 50 (5/10) 0 10 (1/10) 0 40 (4/10)

uterine septum

Unicornis uterus 15 26.66 6.66 (1/15) 6.66 (1/15) 2 (2/15) 60 (7/15)
(4/15)

Bicornis uterus 4 12.5 (1/4) 0 12.5 (1/4) 0 87.5 (2/4)

Didelphic uterus 3 50 (1/3) 0 0 0 50 (2/6)

Table Ill. Complications during pregnancy and pregnancy outcomes among different types of uterine malforma-

tions after the operation (n, %)

Types Live  Normal Cesarean  Abnormal Abnormal Premature Fetal Low birth

births delivery  section placental fetal rupture of fetal distress  weight
position position membranes

Incomplete 33 35.48 64.52 25.81 16.13 3.23 3.22 8.70

uterine (12/33) (21/33) (4/33) (2/33) (1/33) (1/33) (3/33)

septum

Complete 4 40.00 60.00 0 20.00 0 0 0

uterine (2/4) (2/4) (1/4)

septum

Unicornis 9 33.33 66.66 1 3 3 0 3

uterus (4/9) (5/9)

Bicornis 2 0 100 0 0 0 0 0

uterus (2/72)

Didelphic 2 33.33 66.66 0 0 0 0 0

uterus (1/2) (172)

of residual mediastinum and adhesion. The earliest
time of pregnancy was at 2 months after the sur-
gery, and the most frequent time point of pregnan-
cy was within 6-12 months after the surgery. More
than 1 year after the surgery, the pregnancy rate
gradually decreased. During the post-surgery fol-
low-up, there were 86 pregnancies. Among these,
25 patients (25/86, 29.06%) are pregnant at pres-
ent. Furthermore, there were 11 (11/86, 12.79%)
spontaneous abortions. Among these, eight (8/86,
9.30%) abortions occurred in early pregnancy,
while three (3/86, 3.49%) abortions occurred in late
pregnancy, and premature delivery occurred three

times (3/86, 3.49%). Full-term births occurred 47
times (47/86, 54.65%; Table II).

Among the 50 live births after the surgery, 19 in-
fants (19/50, 38%) were delivered by normal deliv-
ery, while 31 infants (31/47, 62%) were delivered by
cesarean section. Furthermore, abnormal placental
position, abnormal fetal position, premature rup-
ture of fetal membranes and fetal distress occurred
in five (5/50, 10%), six (6/50, 12%), four (4/50, 8%)
and one pregnancy (1/50, 2%), respectively. In addi-
tion, six newborns (6/50, 12%) had low birth weight.
These newborns’ mothers might have had one or
more complications during the pregnancy (Table ).
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Table IV. Pregnancy status with each type of uterine malformation prior to surgery and after surgery (n, %)

Types Abortion in early Abortion in late Premature delivery Full-term birth
pregnancy pregnancy
Before After Before After Before After Before After
Incomplete uterine 85.19 13.46 11.11 0 3.70 0 0 53.86
septum (72/87) (7/54) (9/87) (6/87) (32/54)
Complete uterine 100 0 0 10 0 0 0 40
septum (11/11) (1/10) (4/10)
Unicornis uterus 80 (7/9) 6.66 20 (2/9) 6.66 0 2 0 60
(1/15) (1/15) (2/15) (7/15)
Bicornis uterus 100 0 0 12.5 0 0 0 87.5
(272) (1/4) (2/4)
Didelphic uterus 80 0 20 0 0 0 0 50
(2/3) (1/3) (2/6)

Table V. Comparison of pregnancy status in the 180
cases of congenital uterine malformations before
and after the operation (n, %)

Types Before the  After the  P-value
operation  operation

Pregnancy 112 86 > 0.05

Abortion in early 94 8 < 0.001

pregnancy (83.93) (9.30)

Abortion in late 12 3 > 0.05

pregnancy (10.71) (3.49)

Premature 4 3 > 0.05

delivery (3.57) (3.49)

Full-term birth 0 47 < 0.001
(54.65)

In pregnancy 0 25 < 0.001
(29.06)

Table IV presents the pregnancy status with
each type of uterine malformation before surgery
and after surgery. Table V presents the pregnan-
cy status of 180 patients with CUM before and
after surgery. The total times of pregnancy de-
creased after surgery, but the difference was not
statistically significant (p > 0.05). Furthermore,
the spontaneous abortion rate in early pregnancy
and the total abortion rate dramatically decreased
after surgery, and the difference was statistical-
ly significant (p < 0.001). However, there was no
significant difference in the abortion rate in late
pregnancy and the rate of premature delivery af-
ter surgery (p > 0.05).

Discussion

Congenital uterine malformation is an abnor-
mal development of the accessory Wolffian duct
on both sides of the female genital organ during
the embryonic period. This abnormal uterine struc-
ture is caused by incomplete fusion or non-fusion
of the accessory Wolffian ducts on both sides, or
the unilateral normal development of the acces-

sory Wolffian duct together with abnormal de-
velopment of the duct on the other side. CUM is
a common genital malformation in female repro-
ductive disorders. It is regarded as a high-risk fac-
tor for pregnancy when combined with pregnancy.
The incidence of perinatal complications, abortion
rate, premature delivery rate and dystocia rate are
higher than those in normal controls, which can
cause great harm to both the mothers and infants.

In the present study, the frequency of sub-sep-
tate uterus was the highest among different types
of uterine abnormalities (53.33%), followed by
complete septate uterus (20.56%) and unicornu-
ate uterus (13.89%). We had more experience in
dealing with uterus septate. This was consistent
with the previous reports [2, 9]. The results of the
present study demonstrated that the spontaneous
abortion rate might reach up to 93.1% in patients
with sub-septate uterus, which was similar to that
reported in the literature [10]. The possible rea-
sons might include the following: (1) Due to uter-
ine cavity dysplasia, and the malformed uterus
might affect the embryo implantation, growth and
development, thus leading to infertility and abor-
tion. (2) Insufficient blood supply in the uterine
myometrium might result in increased pressure
and relative cervical insufficiency, and lead to mis-
carriage in late pregnancy and premature rupture
of the fetal membranes. Meanwhile, this might
cause an abnormal fetal position and intrauterine
growth retardation [9, 11].

At present, uterine septum resection and cold
knife resection under hysteroscopy are the main
methods in metroplasty. The thickness of the bot-
tom of the uterus is 1.2-1.5 cm under B-mode ul-
trasonography monitoring [12, 13]. Hysteroscopy
combined with laparoscopy has been advocated
for the treatment in long-term infertility of over
2 years. However, controversy remains concerning
whether pregnancy outcomes could be improved
after surgery. The study conducted by Zlopasa
et al. [3] revealed that when compared with the
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outcomes in preoperative ones, the abortion rate
in the early pregnancy and total fetal loss rate dra-
matically decreased in 25 female patients with me-
diastinal uterus who underwent mediastinal resec-
tion. Meanwhile, the study conducted by Kirk et al.
[14] suggested that surgery could not change the
pregnancy outcome in patients with uterine abnor-
malities. In the present study, the total number of
pregnancies were 112 in those with uterine abnor-
malities before surgery. Among these, spontaneous
abortion occurred 106 times, with an abortion rate
of 94.64%, while the total number of pregnancies
was 86 after surgery, among which abortion oc-
curred 11 times, with an abortion rate of 12.79%.
The pregnancy outcome of patients with CUM could
be significantly improved after uterine orthodontic
surgery. For patients with uterine malformations,
when they have fertility requirements, it is recom-
mended to carry out the planned pregnancy after
the surgery. Among the 11 cases with abortion after
surgery, seven abortions occurred within 2 months
after surgery, and all the patients who experi-
enced an abortion had mediastinum uterus. Thus,
a second hysteroscopy examination is necessary at
2 months after surgery to evaluate whether the op-
erative incision is in the proper site, and to assess
the recovery of the endometrium and uterine cavity
after surgery. In the present study, no uterus rupture
was found after pregnancy. During surgery, the fun-
dus of the uterus should be maintained.

Compared to cases with a normal uterus, the
adverse effects on both the mother and fetus in-
creased significantly in those with CUM. Surgery
may be avoided in cases without fertility require-
ments. Meanwhile, for cases with fertility require-
ments, reasonable managements should be carried
out in the planned pregnancy and post-pregnancy
period, in order to avoid adverse pregnancy out-
comes as far as possible. Orthodontic surgery is
recommended in CUM. Furthermore, reasonable
guidance should be given according to the spe-
cific conditions of patients, in order to prepare for
pregnancy. Considering the particularity of CUM,
proper fetal care should be taken after pregnancy
to reduce uterine sensitivity, and to increase the
number of healthcare visits during pregnancy, in
order to conduct psychological counseling active-
ly, to eliminate excessive tension, and to provide
confidence in the smooth delivery. Although CUM
and orthodontic surgery are not absolute indi-
cations for cesarean section, close observation
should be carried out during labor, and indications
for cesarean section should be properly relaxed to
avoid adverse outcomes.
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