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A B S T R A C T

Objective: To compare the clinical characteristics of Asherman syndrome and the outcomes of
hysteroscopic adhesiolysis in women after first or second-trimester termination of pregnancy (TOP).
Methods: This was a retrospective descriptive analysis of patients with moderate-to-severe intrauterine
adhesiolysis (IUAs) after TOP and treated by hysteroscopic adhesiolysis and followed by “second-look”
hysteroscopy 3 months later at The Beijing Obstetrics and Gynecology Hospital (China) between January
2013 and March 2016. The American Fertility Society (AFS) scoring system was used to evaluate the
intrauterine adhesions.
Results: A total of 236 patients with 180 first-trimester TOP and 56 s-trimester TOP patients were
included. The severe adhesion and amenorrhea rates during the second-trimester group (69.6% and
39.3%, respectively) were significantly higher than those in the first-trimester group (36.7% and 7.2%,
respectively). AFS score reduction in the second-trimester group (6.2 � 2.8) was significantly lower than
in the first-trimester group (6.5 � 2.5). The pregnancy rates in the second-trimester group (21.4%) were
significantly lower than that in the first-trimester group (43.3%). The pregnancy rate of severe
intrauterine adhesions in second-trimester TOP (10.3%) was significantly lower than in first-trimester
TOP (40.9%).
Conclusion: These findings suggested that second trimester TOP was associated with more severe
intrauterine adhesion and a worse prognosis after hysteroscopic adhesiolysis in women with Asherman
syndrome when compared to first-trimester TOP.
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Introduction

Intrauterine adhesions (IUAs) or Asherman syndrome is
characterized by partial or complete adhesions of the uterine
cavity and/or the cervical canal. IUAs manifest as amenorrhea,
hypomenorrhea, pelvic pain, infertility, recurrent miscarriage or
obstetric complications [1]. Trauma to the endometrial zona
basalis, which typically occurs after intrauterine surgery, especially
after dilation and curettage related to pregnancy, is the main cause
of IUAs [2,3]. Intrauterine examination or surgery is often
performed after second-trimester termination of pregnancy
(TOP), as it may cause long-term complications, including IUAs
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[4–6]. Nevertheless, there are no studies that reported the
incidence of IUAs after second-trimester TOP and associated
treatment outcomes after IUAs.

The prognosis of IUAs is closely related to the degree of
adhesions [7]. With the increasing number of elderly pregnant
women and the development of prenatal screening technology,
more fetal malformations are diagnosed during the second
trimester [8,9]. So, many of these patients choose a second-
trimester abortion, but most of these patients will desire a normal
pregnancy thereafter. Therefore, it is important to study the degree
of IUAs and its impact on the outcome of treatment in these
patients.

The occurrence of early complications including postpartum
hemorrhage, pregnancy residue, uterine perforation, infection,
and health risks after second-trimester TOP are more severe
than those after first-trimester TOP [10,11]. We hypothesized
that the degree of intrauterine adhesions after TOP during the
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second trimester would be more severe, and therefore the
prognosis following hysteroscopic adhesiolysis would be worse
than those patients who undergo first-trimester TOP. Hence, we
retrospectively compared the degree of IUAs and the outcome of
hysteroscopic adhesiolysis between patients who underwent
first-trimester TOP and those who underwent second-trimester
TOP.

Materials and methods

Patients

This study was performed at the Minimally Invasive Gyneco-
logic Center of the Beijing Obstetrics and Gynecology Hospital
affiliated to the Capital Medical University, Beijing, China. This is a
tertiary hysteroscopic center that performs an average of 150
intrauterine adhesiolysis procedures for Asherman syndrome each
year for over the last 4 years. Women who underwent hystero-
scopic adhesiolysis from January 2013 to March 2016 were
included in this study. The data for this study were obtained from
the electronic medical records database; only hospitalized patients
with moderate to severe intrauterine adhesions were included in
the study. Patients with mild intrauterine adhesions were treated
at the outpatient department and were not included in the
database, nor in the current study due to lack of detailed electronic
medical information. All patients underwent curettage after TOP.
Institutional review board approval was obtained for data
collection.

All participants met the following inclusion criteria: [1] <40
years of age; [2]; moderate or severe IUAs [American Fertility
Society (AFS) score � 5] [3]; IUAs after TOP during the first or
second trimester; and [4] patients had fertility requirement. The
exclusion criteria were as follows [1]: no follow-up hysteroscopy
evaluation for 3 months after IUAs; and [2] previous hysteroscopic
adhesiolysis; or [3] premature ovarian failure.

Classification of IUAs

The extent and severity of IUAs were measured according to the
AFS scoring system (1988 version) [12]. Scores of 1–4, 5–8, and 9–
12 were considered as mild, moderate, and severe adhesions,
respectively.

Surgical procedure

Hysteroscopic adhesiolysis was performed by experienced
senior surgeons using a bipolar electrode needle or loop. The
coagulating and cutting power were set at 160 W and 320 W,
respectively. The distention medium used was 0.9% saline. The
extent of uterine cavity involvement and types of adhesions were
visualized and evaluated. Similar techniques were used in all the
cases. The surfaces involved in the adhesions were separated with
a needle electrode, then the remaining endometrium was
separated and protected, and the scar tissue excision was
performed using the loop electrode until resumption of normal
uterine cavity morphology was observed (revealing the bilateral
uterine horn with or without tubal ostium). All procedures were
performed under ultrasonographic and laparoscopic guidance.
Because of the fertility intent, it allowed monitoring of the early
occurrence of perforation and other complications, as well as
abdominal exploration for other causes of infertility eventually.

Postoperative treatments

At the end of the procedure, an adhesion barrier was selected
for insertion into the uterine cavity. Either an intrauterine balloon
(filled with 3–5 ml water) was inserted and then was removed
after 5–7 days, or a heart-shaped copper intrauterine device
(removed 3 months later during the follow-up hysteroscopy).
Hormonal therapy is routinely used at our center after
hysteroscopic adhesiolysis and an intrauterine device is used
during this period.

Hormone therapy was started on day 2 after the operation and
consisted of estradiol valerate 4 mg/d for 21 days, and dydroges-
terone of 20 mg/d was added for estrogen therapy in the last 10
days. This was followed by no hormone therapy for a period of 7
days. The hormone therapy regimen was then repeated for an
additional 2 months. The use of estrogen in combination with
dydrogesterone helps to achieve periodic menstruation in the
postoperative patients.

The reduction of AFS score after hysteroscopic adhesiolysis was
the primary efficacy outcome. A follow-up hysteroscopy was
performed 3 months after the initial operation during the early
proliferative phase of the menstrual cycle. If adhesions recur, a
repeated hysteroscopic adhesiolysis was performed after the
follow-up hysteroscopy. If adhesions did not recur, subjects were
instructed to resume their efforts to conceive. The menstrual
pattern was also recorded; the increased or normal volume was
defined as an improvement, while unchanged or reduced volume
was defined as no improvement.

Follow-up

Follow-up evaluations were conducted in the hospital outpa-
tient department or by telephone call. Menstrual patterns,
pregnancy outcomes, and obstetric complications were docu-
mented.

Statistical analysis

Statistical analyses were performed using the Statistical
Package for the Social Sciences (SPSS) version 22.0 (IBM Corp,
Armonk, NY, USA). Student’s t test was used to compare normally
distributed data between the two groups. Mann-Whitney U test
was used to compare the non-normally distributed data. Chi-
square test was used to compare the discrete variables between the
two groups. A P value of <0.05 was considered to be statistically
significant.

Results

In total, 236 patients were included in the final analysis, with
180 in the first-trimester TOP group and 56 in the second-trimester
TOP group. A flowchart depicting the patient selection was
presented in Fig. 1. No significant differences were observed
between the two groups in age, number of pregnancies, number of
curettage procedures, or use of postoperative adhesion barriers
(Table 1). No serious complications including uterine perforation
or air embolism occurred.

The clinical features of IUAs after TOP are shown in Table 2. The
rates of amenorrhea and severe adhesions during the second-
trimester TOP group (39.3% and 69.6%, respectively) were
significantly (P < .05) higher than during the first- trimester
TOP group (7.2% and 36.7%, respectively).

The reduction of AFS score was significantly lower in the
second-trimester TOP group (6.2 � 2.8), (P < .05) compared to the
first-trimester TOP group (6.5 � 2.5) (Table 3). The rate of adhesion
recurrence in the second-trimester TOP group (62.5%) was
significantly (P < .05) higher than in the first-trimester TOP group
(31.5%). The improved rate of menstruation in the second-
trimester TOP group (71.4%) was significantly (P < .05) lower
compared to the first-trimester TOP group (87.2%).



Fig. 1. Flowchart of patient selection.
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The average follow-up time was 24.6 � 3.4 months (15–39
months). The reproductive outcomes in the two groups are
summarized in Table 4. The rates of conception and term births in
the second-trimester TOP group (21.4% and 58.3%, respectively)
were significantly (P < .05) lower than in the first-trimester TOP
group (43.3% and 71.8%, respectively). The premature birth rate in
the second-trimester TOP group (25%) was significantly (P < .05)
higher than in the first-trimester TOP group (1.3%). In the early and
mid-term groups, there were 102 and 44 cases who were not
pregnant. There was no pregnancy in patients with amenorrhea.

In subgroup analysis, subjects with moderate or severe
adhesions before surgery were separately analyzed. The rate of
adhesion recurrence in the moderate groups first-trimester TOP
was 18.4%, and second-trimester TOP was 47.1%, showing
statistically significant difference (P < 0.05). The improved men-
struation in the severe groups second-trimester TOP was 69.2%,
and first-trimester TOP 86.4%, showing significant differences (P <
.05). The pregnancy rate in the severe groups second-trimester TOP
was 10.3%, and first-trimester TOP was 40.9%, which was
statistically significant (P < .05).
Table 1
Baseline characteristics of subjects with Asherman syndrome in the first- and second-

Variable 1st trimester 

(n = 180) 

Age (years)a 31.4 � 4.8 

Gravidityb 2 (1–3) 

Gestational age (weeks)b 8 (7.25-9) 

Median number of curettage procedures 2 (1–3) 

Use of adhesion barriersc

Copper intrauterine device 98 (54.4) 

Intrauterine balloon 82 (45.6) 

Note: NS = not statistically significant; 1st trimester = first-trimester termination of preg
a Mean � SD, t test.
b Median (95% confidence interval), Mann-Whitney U test.
c Number (percentage), χ2 test.
Discussion

In this study, the clinical features and treatment outcomes of
IUAs were compared between first-trimester and second-trimester
TOP patients. Our data confirmed that the IUAs were more severe
after second-trimester TOP than after first-trimester TOP. The
prognosis of IUAs caused by second-trimester TOP was worse than
after first-trimester TOP, Subgroup analysis also confirmed this
result.

Intrauterine procedures performed due to pregnancy damage
of endometrial zona basalis potentially resulted in uterine
adhesions [13]. During pregnancy, the endometrial zona basalis
is loose and rich in blood vessels. Repeated and deep scratching
can damage the endometrial zona basalis, while the endome-
trium repairs this damage. When the pregnancy is suddenly
stopped, the sex hormone levels and the hormone receptor
expression were rapidly declined, thus decreasing the angio-
genesis and the oxygen supply, increasing the adhesion factor
exudation, delaying the endometrial repair, and the occurrence
of uterine cavity adhesions [14,15].
trimester groups.

2nd trimester P value
(n = 56)

30.6 � 0.5 NS
3 (2–3) NS
20 (18-22) < .05
2 (2–3) NS

30 (53.6) NS
26 (46.4) NS

nancy; 2nd trimester = second-trimester termination of pregnancy.



Table 2
Preoperative clinical features in the first- and second-trimester termination of
pregnancy groups.

Variable 1st trimester 2nd trimester P value
(n = 180) (n = 56)

Menstrual patterna < .05
Amenorrhea 13 (7.2) 22 (39.3)
Hypermenorrhea 167 (92.8) 34 (60.7)

Degree of adhesiona < .05
Severe 66 (36.7) 39 (69.6)
Moderate 114 (63.3) 17 (30.4)

Preoperative adhesion scoreb 8 (7-10) 10 (10-12) < .05

Note: 1st trimester = first-trimester termination of pregnancy; 2nd trimester =
second-trimester termination of pregnancy.
a Number (percentage), χ2 test.
b Median (95% confidence interval), Mann-Whitney U test.

Table 4
Reproductive outcomes in the first- and second-trimester groups.

Variable 1st trimester 2nd trimester P value
(n = 180) (n = 56)

Pregnancya

All 78 (43.3) 12 (21.4) < .05
Severe IUAs 27 (40.9) 4 (10.3) < .05
Moderate IUAs 51 (44.7) 8 (47.1) NS
Term birtha 56 (71.8) 7 (58.3) < .05
Premature birthb 1 (1.3) 3 (25.0) < .05
Ongoing pregnancy 6 (7.7) 0 (0.0) NS
Pregnancy loss 12 (15.4) 2 (16.7) NS
Ectopic pregnancy 3 (3.8) 0 (0.0) NS

Note: NS = not statistically significant; 1st trimester = first-trimester termination of
pregnancy; 2nd trimester = second-trimester termination of pregnancy, All = severe
and moderate IUAs.

a Number (percentage), χ2 test.
b Number (percentage), corrected χ2 test.
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To the best of our knowledge, there were very few studies that
compared the incidence of IUAs after TOP and the outcome after
hysteroscopic adhesiolysis [5]. Hooker and colleagues found that
21.2% of patients had IUAs after termination of first-trimester
pregnancy [16]. Kajanoja and coworkers reported that the
incidence of IUAs was 16.2% during the second trimester [4].
These studies did not evaluate the degree of IUAs and pregnancy
outcomes. The present study demonstrated the differences in the
degree of IUAs after TOP between the first two trimesters, and the
higher rate of severe adhesions and amenorrhea after TOP in the
second trimester than in the first trimester. After second-trimester
TOP, the pregnancy rate was only 21.4%, and no pregnancy occurred
in patients with amenorrhea. The pregnancy rate was significantly
lower than that in the first-trimester TOP patients (43.3%). These
rates are lower than those reported in the previous studies [2,17].
We hypothesized that TOP in the second trimester caused more
serious damage to the endometrial zona basalis, and the treatment
prognosis remained worse than that for the first-trimester TOP.
Based on the related research, the following factors may play vital
roles in the worse prognosis observed after TOP in the second
trimester. Firstly, the second-trimester TOP patients have an
increased gestational age, decreased uterine sensitivity and
contraction, bleed more easily, undergo repeated uterine curet-
tages and have a fragile endometrial zona basalis and uterine
vasculature due to uterine procedures [18]. Secondly, during the
second trimester, the placenta is relatively large, and the operation
time is relatively long. A uterus with a large volume and multiple
pregnancies will have an increased risk of IUA formation [19].
Thirdly, after the delivery of the placenta in the second trimester of
Table 3
Median reduction of AFS score, adhesion recurrence and menstruation improve-
ment in the two groups.

Variable 1st trimester 2nd trimester P value
(n = 180) (n = 56)

Median reduction of AFS scorea

All 6.5 � 2.5 6.2 � 2.8 < .05
Severe IUAs 7.5 � 2.8 6.4 � 3.0 NS
Moderate IUAs 5.9 � 2.2 5.7 � 2.3 NS
Adhesion recurrenceb

All 57 (31.5) 35 (62.5) < .05
Severe IUAs 36 (54.5) 27 (69.2) NS
Moderate IUAs 21 (18.4) 8 (47.1) < .05
Menstruation improvementb

All 157 (87.2) 40 (71.4) < .05
Severe IUAs 57 (86.4) 27 (69.2) < .05
Moderate IUAs 100 (87.7) 13 (76.5) NS

Note: 1st trimester = first-trimester termination of pregnancy; 2nd trimester =
second-trimester termination of pregnancy. NS = not statistically significant;
All = severe and moderate IUAs.

a Mean � SD, t test.
b Number (percentage), χ2 test.
pregnancy, estrogens that support the endometrial repair after
damage were decrease rapidly [13,20].

Due to high morbidity after TOP in the second trimester,
clinicians should attempt to avoid TOP during the second trimester
and provide services for early diagnosis and TOP to reduce the
complications [21]. Secondly, they should select an appropriate
mode of termination after evaluating the advantages and
disadvantages of each method [7,22]. We advocate dilation and
curettage after good cervical preparation in the second trimester to
reduce the incidence of retained products of conception. Thirdly,
when incomplete abortion occurs or products of conception were
retained, non-invasive treatment should be considered to avoid
unnecessary surgery and minimize the damage to the endometri-
um [16,22]. Finally, after pregnancy termination, preventive
measures should be taken to promote the endometrium repair
by estrogen and progestin supplementation following curettage
[23]. Pregnancy after separation of IUAs is considered as high-risk
and seriously threatens the reproductive health of the patients
[2,13,24]. Our study found that the rate of preterm birth after
termination at mid-pregnancy was significantly higher than that
after early pregnancy termination. After termination of a mid-
trimester pregnancy, a deformed cervical canal and/or a wide
cervical internal orifice leads to incompetence of the cervix [4],
which may in turn increase the incidence of preterm birth. Several
treatment strategies should be used to prevent preterm birth and
monitor patients during pregnancy.

In this study, there were no pregnancies in patients with
amenorrhea after hysteroscopic adhesiolysis. We assume that the
basal layer of the endometrium was severely damaged, thus
preventing the uterine cavity wound to be covered by the normal
function of the endometrium. These patients should be fully
evaluated before the operation and carefully selected for the
operation. Subgroup analysis showed that there was no significant
difference in AFS score between moderate and severe intrauterine
adhesions, and there was no significant difference in recurrence
rate of severe intrauterine adhesions. We assumed that the sample
size was insufficient and the proportion of moderate and severe
intrauterine adhesions between the two groups was different. We
plan to expand the sample size in our future research.

In our center, after hysteroscopic adhesiolysis, patients are
comprehensively treated to prevent the recurrence of IUAs and
promote endometrial growth. The IUAs are evaluated before
and after the operation by the AFS score. All patients included in
this study were followed-up with hysteroscopy 3 months after
hysteroscopic adhesiolysis. Considering the degree of intrauterine
adhesions as the primary factor that influences the postoperative
efficacy, a subgroup analysis was performed according to
the degree of intrauterine adhesions, followed by stratification
of the patients with different degrees of adhesions.
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Mechanical instruments are usually used when adhesiolysis is
performed, as the use of energy may damage the endometrium and
the zona basalis, leading to adhesions. The use of energy may also
influence the rate of recurrent adhesion, which was quite high in
the current study and also had the potential to affect reproductive
outcomes. Therefore, we also used mechanical instruments.

The main limitation of this study was the retrospective nature.
Future prospective studies are necessary to validate our data.
Patients underwent curettage after first- or second-trimester TOP,
and some of them were operated after failure of drug-induced
termination. Unfortunately, because of the retrospective nature of
our study and as some patients were referred at our center from
other hospitals, the data about the drugs used to terminate
pregnancy were unreliable. Oral antibiotics without any uniform
drug or dose were routinely administered after surgery as per each
physician's experience and preferences. Another possible limita-
tion is that we included only patients with moderate to severe
adhesions as mild adhesions does not require surgery. Future
studies, preferably multicenter trials with increased sample size,
including patients with mild adhesions, should be conducted to
correct these biases.

There are serious challenges in the treatment of IUAs. Although
there are many clinical methods for the prevention of adhesions
after intrauterine procedures, the effects are not satisfactory. There
are fewer studies and reliable methods for the prevention of
primary IUAs. The main reason for the failure of IUAs prevention
(using intrauterine devices or estrogens) is due to severe injury
caused to the endometrial basal layer, which cannot be regen-
erated consequently. Hence, prevention is more important than
treatment, and studies that examine on how to prevent primary
IUAs should be investigated in future. Most importantly, how to
avoid TOP should be investigated. If TOP is necessary, it should be
conducted during the early stage of pregnancy. Complete dilatation
and curettage operation can reduce the residues of pregnancy. For
residual pregnancy, hysteroscopic removal of pregnancy, rather
than blindly curettage, can be expected [16,21]. Nevertheless, the
present study was lacked on how to prevent IUAs and should be
investigated in future studies.

In conclusion, severe IUAs resulting from second-trimester TOP
are more common. The outcomes after hysteroscopic adhesiolysis
are worse in patients with second-trimester TOP than first-
trimester TOP, especially in those with severe IUAs. Therefore,
optional second-trimester TOP should be avoided.
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