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Background: Intrauterine adhesion (IUA) prevalence is difficult to measure, but appears to have increased 
over the last few decades. The reproductive outcomes following hysteroscopic adhesiolysis (HA) for 
moderate-severe IUAs were unsatisfactory, and few studies have analyzed the clinical characteristics pre-, 
intra- and post-HA to determine the main risk factors for infertility in patients with IUAs.
Methods: This retrospective observational study included 406 patients, desiring fertility, who had 
undergone HA between January 1st, 2016 to May 31st, 2017, and had moderate-to-severe IUA [5–12 on the 
American Fertility Society (AFS) classification scale]. Logistic regression was performed to analyze the data 
of the clinical characteristics associated with IUA.
Results: A total of 406 IUA patients were initially collected. Twenty-six [26] were lost during follow-
up or excluded by other criteria; 380 were included in the study with a follow-up period ranging from 2 to 
3 years. There were 215 patients (56.6%) that became pregnant, of whom 18 spontaneously miscarried, 5 
birthed prematurely (31–36 gestational weeks), 182 delivered at term, and 10 were pregnant at the end of the 
study. A bivariate and binary logistic regression analysis showed that an age of >30 years, cohesive IUA, lack 
of increased menstrual volume, and more than 2 times undergoing HA procedure were the risk factors for 
infertility in IUA patients (P<0.05).
Conclusions: Age, severity of IUA, increased menstrual volume, and HA procedures were the dominant 
factors affecting reproductive outcomes and may be regarded as potential predictors for evaluating IUA 
prognosis.
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Introduction

Intrauterine adhesion (IUA), also called Asherman syndrome, 
was first reported and described by Joseph Asherman in  
1948 (1). It is the partial, or complete, obliteration of a 
gravid, or non-gravid, uterine cavity by adhesions secondary 
to trauma (2). IUA results from an intrauterine injury which 
disrupts the endometrium basal layer.

Adhesions are abnormal fibrous connections in which 
vascular channels join tissue surfaces forming abnormal 
sites. They have a varied etiology (3). Adhesions, which 
impair the blood supply, can cause partial, or total, uterine 
cavity obliteration, reduce the size of the implantation 
area, and diminish endometrium receptivity. IUA typically 
presents with amenorrhea, hypomenorrhea, infertility, 
and repeat abortions (4,5). IUA prevalence is difficult to 
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measure, but appears to have increased over the last few 
decades. This is probably due to an increase in iatrogenic 
endometrial trauma. Postpartum curettage and surgical 
abortions are considered major causes of IUA. Other causes 
include genital tuberculosis, pelvic irradiation, and uterine 
surgery (including hysteroscopic surgery) (6). Hooker  
et al. (7) reported curettage during pregnancy as a primary 
IUA cause.

Patients with severe IUA suffer long treatment periods, 
pay significant medical expenses, and have poor prognoses. 
This greatly impacts personal and family quality of life. IUA 
diagnosis and treatment is essential in evaluating infertile 
patients including those undergoing in vitro fertilization 
(IVF). Hysteroscopic adhesiolysis (HA) has been the gold 
standard treatment for IUA (8). Treatment outcomes have 
been improved dramatically as hysteroscopic techniques 
have developed.

IUAs can be dissected using hysteroscopic scissors 
or other methods, including L-hook electrodes or loop 
electrodes. HA aims to restore uterine cavity volume and 
shape to increase fertility potential (9). The procedure can 
be challenging (10), and patients undergoing surgery should 
be counseled regarding the possibility of a repeat surgery 
due to the high-risk of recurrence of adhesions, especially 
in a severe IUA (11-14). Various adjuvant therapies have 
been proposed to avoid IUA reformation. Post-procedure 
strategies include placing an intrauterine device (IUD) (15), 
Foley catheter balloon (5), fresh amnion grafts (16), and 
hyaluronic acid gel (17). Some of these interventions have 
decreased the likelihood of recurrence. Prevalence rates 
for women suffering from IUA recurrence after the use of 
various adjuvant therapies remain high.

Hysteroscopy is the gold standard for IUA diagnosis. 
Surgery is necessary (18-20). However, the reproductive 
outcomes following HA for moderate-severe IUAs [scores 
between 5 and 12 according to American Fertility Society 
(AFS) classification] were unsatisfactory, and few studies 
have analyzed the clinical characteristics pre-, intra- and 
post-HA to determine the main risk factors for infertility in 
patients with IUAs. Therefore, this study aimed to identify 
the risk factors for infertility and thereby provide guidance 
for improving the reproductive prognosis of patients with 
moderate-severe IUAs.

Methods

Patients

A total of 406 patients underwent HA at the Third Xiangya 

Hospital of Central South University between January 
1st, 2016 and May 31st, 2017. Written informed voluntary 
consent was obtained. The study was approved by the 
Third Xiangya ethics committee. IUAs were scored by one 
surgeon applying the AFS classification system (21). IUAs 
were scored as follows: 1–4 (mild), 5–8 (moderate), and  
9–12 (severe).

The inclusion criteria were as follows: (I) IUA confirmed 
by hysteroscopy; (II) a desire for fertility; and (III) normal 
hormone levels and ovulation. The exclusion criteria 
were as follows: (I) tubercular IUA; (II) presence of other 
intrauterine diseases such as endometrial polyps or atypical 
hyperplasia; and (III) grossly abnormal partner semen.

Of the 406 IUAs collected initially, 26 IUAs were 
excluded (9 patients lost to follow-up, 2 tubercular IUAs, 8 
patients with a temporary lack of fertility desire, 7 patients 
with other infertility diseases). Finally, 380 patients met 
inclusion criteria. Only those 380 IUAs with follow-ups 
ranging from 2 to 3 years were included. Three-dimensional 
transvaginal ultrasound (3D-TVUS) was carried out from 
the 21st to the 25th day of the menstrual cycle. Data 
obtained from 3D-TVUS was used for intraoperative 
judgement during HA. The length of disease course, which 
was defined as the time from the last intrauterine surgery 
that caused IUAs to undergoing HA, was recorded  for 
every patient. Medical records, intraoperative descriptions, 
and hysteroscopic images were reviewed.

Surgical procedure

HA was performed under intravenous anesthesia. Patients 
fasted 6–8 hours before surgery. Rectal misoprostol  
(400 mg) was administered 2 hours before surgery. 
Sterile saline solution was used to distend the uterus. 
Distension pressure was 110–120 mmHg with a flow rate of  
300–350 mL/m. A diagnostic hysteroscopy with a  
4.5 mm out sheath diameter explored the uterine cavity 
and evaluated the AFS adhesion scores prior to HA. The 
operation was monitored by transabdominal ultrasound. 
A 6.5 mm operative hysteroscope was used to perform 
HA after the cervical canal was dilated to 7.5 mm. Uterine 
cavity adhesions were separated using a 7 Fr rigid single-
action scissors. Adhesiolysis was performed from the 
central portion to the bilateral walls, uterine horns, and 
uterus fundus. After the entire uterine cavity was restored, 
a uterine-shaped stainless-steel IUD was inserted into the 
uterine cavity with its position checked via hysteroscopy to 
ensure that the IUD size matched the uterine cavity size and 
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that the IUD was correctly positioned (22,23). A double-
channel, 12 Fr Foley catheter balloon, with the top catheter 
portion removed, was inserted into the uterine cavity and 
distended using 2.5 mL of sterile saline with the balloon 
in the center of the uterine-shaped IUD. A total of 3 mL 
hyaluronic acid gel was injected into the uterine cavity via 
the catheter (4). No complications were recorded.

Postoperative management and follow-up

The Foley catheter was removed 3 days after surgery in 
moderate IUAs and 7 days after for severe IUAs. Patients 
had monthly ultrasound scans to ensure the position of the 
IUD was normal after catheter removal. Hormone therapy 
commenced with estradiol valerate 3 mg bid for 21 days or 
following the patient’s menstrual cycle, and progesterone 
100 mg Qn was added for the last 6 days of the menstrual 
cycle, for 3 cycles, to promote endometrial growth. A 
follow-up hysteroscopy was performed 1 month and  
4 months after initial surgery for severe IUA patient, and 
3 months after initial HA for moderate IUA patients until 
the uterine cavity was IUA-free or further improvement 
was likely impossible. If adhesions returned, adhesiolysis 
was performed. Otherwise, no surgery was performed. The 
IUD was removed during the final hysteroscopy.

It was suggested to patients that they resume conception 
efforts after successful adhesion-free HA or to abandon 
treatment if most of the uterine cavity could not be 
restored and further improvement was impossible. 
3D-TVUS examinations were performed to measure 
the endometrial thickness and to evaluate the recurrence 
of IUAs every 3 months during the luteal phase on day 
21 to 25 of the cycle. This is considered the optimal 
time to examine patients for the presence of uterine 
anomalies because the endometrium increases in volume, 
and the uterine cavity is stretched in the coronal plane. 
Endometrium  can be clearly differentiated from the 
surrounding myometrium (24). All patients were followed 
up for at least 2 years post-surgery for pregnancy, 
spontaneous abortion, and live birth rates.

Statistical analysis

Statistical analysis was performed using the Statistical 
Analysis System 9.4. Differences between pregnant and 
non-pregnant patients were tested using either a χ2, or 
Fisher’s exact test as appropriate. Logistic regression 
analysis was applied to determine which was the single 

dominant factor. A P<0.05 value was considered statistically 
significant.

Results

Of the 406 patients with IUA, 26 were lost during follow-
up or excluded by other criteria. Only 380 were included. 
Of the 380, 215 (56.6%) became pregnant. Of this group, 
18 spontaneously miscarried, 5 of the live births occurred 
prematurely between gestational weeks 31 to 36, 182 live 
births delivered at term, and 10 were still pregnant at the 
end of the study. Clinical characteristics of the 380 women 
with IUAs are shown in Table 1.

The variates  including age, a prior history of uterine 
cavity operation, previous HA history, disease course, IUD 
size, uterine cavity length, adhesion location, number 
of visible tubal ostia, AFS scores, endometrial thickness, 
increased menstrual flow, IUA recurrence, and number 
of HAs, were significantly related to the pregnancy 
rate (P<0.05). The other variables were not statistically 
significant (P>0.05) (Table 2).

Univariate analysis evaluated the infertility risk factors 
(Table 3). Compared with the pregnant group, the infertile 
group had more patients aged >30 years (P<0.0001, OR 
=2.594, 95% CI: 1.697–3.964). Infertile patients were more 
likely: (I) to have had prior HA procedures (P<0.0001, OR 
=2.833, 95% CI: 1.734–4.631), (II) a longer disease course 
(6–12 months: P<0.0001, OR =3.179, 95% CI: 1.794–5.632; 
>12 months: P=0.0002, OR =2.667, 95% CI: 1.588–4.478), 
(III) a more cohesive adhesion case (P=0.0021, OR =5.915, 
95% CI: 1.907–18.345), (IV) a more moderate IUA case 
(P=0.0012, OR =4.007, 95% CI: 1.735–9.257), (V) more 
IUA recurrence (P=0.0003, OR =9.739, 95% CI: 2.843–
33.367), (VI) a lack of increased menstrual flow (P<0.0001, 
OR =0.19, 95% CI: 0.115–0.315), (VII) or HA procedures 
≥2 times (P=0.0009, OR =2.056, 95% CI: 1.344–3.144) than 
pregnant patients. Other variables showed no difference 
between the two groups (P>0.05)

A multivariate logistical regression analysis was 
carried out based on the meaningful variables (P<0.05) of 
univariate logistical regression analysis. Full and stepwise 
regression methods were used in selecting model variables  
(Tables 4,5). Patients aged >30, a longer disease course, 
cohesive adhesion, no increased menstrual flow, and HA 
procedures ≥2 times, were factors significant to patient-
related risk factors associated with the reproductive 
outcomes of fertility-desiring women with IUA in this study 
(P<0.05), but other variables were excluded in the model, 
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Table 1 Clinical characteristics of the 380 women with IUAs

Clinical characteristics Category Number (%)

Reproductive outcomes Infertility 165 (43.4)

Pregnancy 215 (56.6)

Total 380 (100.0)

Age ≤30 years 169 (44.5)

>30 years 211 (55.5)

Total 380 (100.0)

Gravidity ≤2 179 (47.1)

>2 201 (52.9)

Total 380 (100.0)

Parity Not 262 (68.9)

Have 118 (31.1)

Total 380 (100.0)

Abortion ≤2 239 (62.9)

>2 141 (37.1)

Total 380 (100.0)

Last uterine cavity operation D&C 305 (80.3)

HA 44 (11.6)

Hysteroscopy 31 (8.2)

Total 380 (100.0)

Previous HA history Yes 291 (76.6)

No 89 (23.4)

Total 380 (100.0)

Disease course NA 3 (0.8)

≤6 moths 113 (29.7)

6 months–1 year 101 (26.6)

>1 year 163 (42.9)

Total 380 (100.0)

Initial AFS scores 4–8 scores 207 (54.5)

9–12 scores 173 (45.5)

Total 380 (100.0)

Size of IUD (diameter) NA 8 (2.1)

22 mm 52 (13.7)

24 mm 204 (53.7)

26 mm 116 (30.5)

Total 380 (100.0)

Estradiol valerate dosages NA 32 (8.4)

<6 mg/d 75 (19.7)

≥6 mg/d 273 (71.8)

Table 1 (continued)



Annals of Translational Medicine, Vol 8, No 4 February 2020 Page 5 of 13

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2020;8(4):49 | http://dx.doi.org/10.21037/atm.2019.11.115

Table 1 (continued)

Clinical characteristics Category Number (%)

Total 380 (100.0)

Uterine cavity length <7 cm 55 (14.5)

≥7 cm 325 (85.5)

Total 380 (100.0)

Adhesion location Middle segment 63 (16.6)

Upper segment 145 (38.2)

Lower segment 172 (45.3)

Total 380 (100.0)

Terminal IUA appearance Filmy 250 (65.8)

Dense 111 (29.2)

Cohesive 19 (5.0)

Total 380 (100.0)

Terminal IUA area ≤1/3 362 (95.3)

1/3–2/3 12 (3.2)

>2/3 6 (1.6)

Total 380 (100.0)

Terminal number of visible tubal ostia 0 14 (3.7)

1 22 (5.8)

2 344 (90.5)

Total 380 (100.0)

Terminal IUA scores 1–4 scores 344 (90.5)

5–8 scores 30 (7.9)

9–12 scores 6 (1.6)

Total 380 (100.0)

Endometrial thickness <5 mm 58 (15.3)

5–6.5 mm 70 (18.4)

≥6.5 mm 252 (66.3)

Total 380 (100.0)

Increased menstrual flow N/A 3 (0.8)

No 100 (26.3)

Yes 277 (72.9)

Total 380 (100.0)

IUA recurrence No 357 (93.9)

Yes 23 (6.1)

Total 380 (100.0)

HA times ≤2 154 (40.5)

>2 226 (59.5)

Total 380 (100.0)

IUA, Intrauterine adhesion; HA, hysteroscopic adhesiolysis.
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Table 2 Related factors affecting reproductive outcomes of fertility-desiring women with IUAs

Variate Category Infertility (%) Pregnancy (%) P

Age ≤30 years 52 (31.5) 117 (54.4) 0.0000

>30 years 113 (68.5) 98 (45.6)

Gravidity ≤2 74 (44.8) 105 (48.8) 0.4401

>2 91 (55.2) 110 (51.2)

Parity Not 108 (65.5) 154 (71.6) 0.1974

Have 57 (34.5) 61 (28.4)

Abortion ≤2 100 (60.6) 139 (64.7) 0.4185

>2 65 (39.4) 76 (35.3)

Last uterine cavity 
operation

D&C 144 (87.3) 161 (74.9) 0.0005

HA 7 (4.2) 37 (17.2)

Hysteroscopy 14 (8.5) 17 (7.9)

Previous HA history Yes 109 (66.1) 182 (84.7) 0.0000

No 56 (33.9) 33 (15.3)

Disease course NA 1 (0.6) 2 (0.9) 0.0001

≤6 months 30 (18.2) 83 (38.6)

6 months–1 year 54 (32.7) 47 (21.9)

>1 year 80 (48.5) 83 (38.6)

Initial AFS scores 4–8 scores 88 (53.3) 119 (55.3) 0.6958

9–12 scores 77 (46.7) 96 (44.7)

Size of IUD (diameter) N/A 4 (2.4) 4 (1.9) 0.0000

22 mm 36 (21.8) 16 (7.4)

24 mm 90 (54.5) 114 (53.0)

26 mm 35 (21.2) 81 (37.7)

Estradiol valerate dosages NA 8 (4.8) 24 (11.2) 0.2753

<6 mg/d 38 (23.0) 37 (17.2)

≥6 mg/d 119 (72.1) 154 (71.6)

Uterine cavity length <7 cm 33 (20.0) 22 (10.2) 0.0073

≥7 cm 132 (80.0) 193 (89.8)

Adhesion location Middle segment 25 (15.2) 38 (17.7) 0.0190

Upper segment 52 (31.5) 93 (43.3)

Lower segment 88 (53.3) 84 (39.1)

Terminal IUA appearance Filmy 97 (58.8) 153 (71.2) 0.0017

Dense 53 (32.1) 58 (27.0)

Cohesive 15 (9.1) 4 (1.9)

Table 2 (continued)
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Table 2 (continued)

Variate Category Infertility (%) Pregnancy (%) P

Terminal IUA area ≤1/3 153 (92.7) 209 (97.2) 0.1252

1/3–2/3 8 (4.8) 4 (1.9)

>2/3 4 (2.4) 2 (0.9)

Terminal number of visible 
tubal ostia

0 11 (6.7) 3 (1.4) 0.0010

1 15 (9.1) 7 (3.3)

2 139 (84.2) 205 (95.3)

Terminal IUA scores 1–4 scores 140 (84.8) 204 (94.9) 0.0024

5–8 scores 22 (13.3) 8 (3.7)

9–12 scores 3 (1.8) 3 (1.4)

Endometrial thickness <5 mm 27 (16.4) 31 (14.4) 0.0430

5–6.5 mm 39 (23.6) 31 (14.4)

≥6.5 mm 99 (60.0) 153 (71.2)

Increased menstrual flow NA 2 (1.2) 1 (0.5) 0.0000

No 72 (43.6) 28 (13.0)

Yes 91 (55.2) 186 (86.5)

IUA recurrence No 145 (87.9) 212 (98.6) 0.0000

Yes 20 (12.1) 3 (1.4)

HA times ≤2 51 (30.9) 103 (47.9) 0.0008

>2 114 (69.1) 112 (52.1)

IUA, Intrauterine adhesion; HA, hysteroscopic adhesiolysis; AFS, American Fertility Society; IUD, intrauterine device.

Table 3 Univariate analysis of the infertile versus pregnant group

Variate Category Estimate Std. error χ2* P value OR (95% CI)

Age ≤30 years Reference

>30 years 0.9532 0.2164 19.4008 <0.0001 2.594 (1.697–3.964)

Gravidity ≤2 Reference

>2 0.1603 0.2076 0.5958 0.4402 1.174 (0.781–1.763)

Parity Not Reference

Have 0.287 0.2229 1.6576 0.1979 1.332 (0.861–2.062)

Abortion ≤2 Reference

>2 0.173 0.2139 0.6541 0.4187 1.189 (0.782–1.808)

Last uterine cavity operation D&C Reference

HA −1.5532 0.4278 13.1819 0.0003 0.212 (0.091–0.489)

Hysteroscopy −0.0826 0.3787 0.0475 0.8274 0.921 (0.438–1.934)

Previous HA history Yes Reference

No 1.0415 0.2507 17.2647 <0.0001 2.833 (1.734–4.631)

Table 3 (continued)
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Table 3 (continued)

Variate Category Estimate Std. error χ2* P value OR (95% CI)

Disease course ≤6 months Reference

6 months–1 year 1.1565 0.2919 15.702 <0.0001 3.179 (1.794–5.632)

>1 year 0.9808 0.2644 13.757 0.0002 2.667 (1.588–4.478)

Initial AFS scores 4–8 scores Reference

9–12 scores 0.0813 0.2078 0.153 0.6957 1.085 (0.722–1.63)

Size of IUD (diameter) 22 mm Reference

24 mm −1.0472 0.3319 9.9553 0.0016 0.351 (0.183–0.673)

26 mm −1.6497 0.3622 20.7449 <0.0001 0.192 (0.094–0.391)

Estradiol valerate dosages <6 mg/d Reference

≥6 mg/d −0.2845 0.2612 1.1861 0.2761 0.752 (0.451–1.255)

Uterine cavity length <7 cm Reference

≥7 cm −0.7854 0.2975 6.9681 0.0083 0.456 (0.254–0.817)

Adhesion location Middle segment Reference

Upper segment −0.1626 0.3103 0.2747 0.6002 0.85 (0.463–1.561)

Lower segment 0.4652 0.2993 2.416 0.1201 1.592 (0.886–2.863)

Terminal IUA appearance Filmy Reference

Dense 0.3656 0.2301 2.5238 0.1121 1.441 (0.918–2.263)

Cohesive 1.7775 0.5775 9.4732 0.0021 5.915 (1.907–18.345)

Terminal IUA area ≤1/3 Reference

1/3–2/3 1.005 0.6215 2.6146 0.1059 2.732 (0.808–9.237)

>2/3 1.005 0.8725 1.3267 0.2494 2.732 (0.494–15.107)

Terminal number of visible tubal 
ostia

0 Reference

1 −0.5371 0.7961 0.4552 0.4999 0.584 (0.123–2.782)

2 −1.6878 0.6605 6.5291 0.0106 0.185 (0.051–0.675)

Terminal IUA scores 1–4 scores Reference

5–8 scores 1.3881 0.4272 10.5576 0.0012 4.007 (1.735–9.257)

9–12 scores 0.3765 0.8238 0.2088 0.6477 1.457 (0.29–7.324)

Endometrial thickness <5 mm Reference

5–6.5 mm 0.3677 0.3566 1.0631 0.3025 0.692 (0.344–1.393)

≥6.5 mm −0.2972 0.2931 1.0277 0.3107 1.346 (0.758–2.391)

Increased menstrual flow No Reference

Yes −1.6593 0.2568 41.7387 <0.0001 0.19 (0.115–0.315)

IUA recurrence No Reference

Yes 2.2762 0.6283 13.1257 0.0003 9.739 (2.843–33.367)

HA times ≤2 Reference

>2 0.7205 0.2168 11.0426 0.0009 2.056 (1.344–3.144)

*, chi-square test for entire group. IUA, Intrauterine adhesion; HA, hysteroscopic adhesiolysis; AFS, American Fertility Society; IUD, 
intrauterine device.
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Table 4 Full logistic regression of significant variables in the pregnant and infertile groups

Variate Category Estimate Std. error χ2* P value OR (95% CI)

Age ≤30 years Reference

>30 years 1.0259 0.3173 10.4558 0.0012 2.79 (1.498–5.195)

Last uterine cavity operation D&C Reference

HA −3.2162 1.0915 8.6824 0.0032 0.04 (0.005–0.341)

Hysteroscopy 0.7318 0.6048 1.4645 0.2262 2.079 (0.635–6.801)

Disease course ≤6 months Reference

6 months–1 year 0.9045 0.43 4.4243 0.0354 2.471 (1.064–5.74)

>1 year 0.6994 0.3763 3.4552 0.0631 2.013 (0.963–4.208)

Terminal IUA appearance Filmy Reference

Dense 0.3619 0.3532 1.0498 0.3055 1.436 (0.719–2.87)

Cohesive 3.3028 1.2005 7.5689 0.0059 27.189 (2.585–285.937)

HA times ≤2 Reference

>2 0.8178 0.3234 6.3938 0.0115 2.265 (1.202–4.27)

Increased menstrual flow No Reference

Yes −0.8702 0.3769 5.3299 0.021 0.419 (0.2–0.877)

*, chi-square test for entire group. IUA, Intrauterine adhesion; HA, hysteroscopic adhesiolysis.

Table 5 Stepwise logistic regression of the significant variables in the pregnant and infertile groups

Variate Category Estimate Std. error χ2* P value OR (95% CI)

Age ≤30 years Reference

>30 years 1.0643 0.3206 11.0224 0.0009 2.899 (1.546–5.434)

Last uterine cavity operation D&C Reference

HA −3.4826 1.0927 10.1587 0.0014 0.031 (0.004–0.262)

Hysteroscopy 0.8578 0.6274 1.8694 0.1715 2.358 (0.689–8.065)

Terminal IUA appearance Filmy Reference

Dense 0.3195 0.3482 0.8421 0.3588 1.376 (0.696–2.724)

Cohesive 3.3015 1.2059 7.4959 0.0062 27.153 (2.555–288.565)

HA times ≤2 Reference

>2 0.8225 0.3234 6.4696 0.011 2.276 (1.208–4.29)

Increased menstrual flow No Reference

Yes −0.8423 0.3743 5.0646 0.0244 0.431 (0.207–0.897)

*, chi-square test for entire group. IUA, Intrauterine adhesion; HA, hysteroscopic adhesiolysis.
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as they did not have a significant relationship with the 
reproductive outcomes.

Discussion

As hysteroscopy has come to be used more often, especially 
in IUA diagnosis among women of childbearing age, its 
reported incidence has increased considerably (10,25). 
The most common risk factors associated with IUA are 
pregnancy-associated (26,27). Prior reports indicate that 
post-miscarriage dilation and curettage (D & C) account 
for about 90% of all IUAs (28). IUAs are not rare in China 
because the annual D & C rate is approximately 2.9% (29). 
In this study, 80.3% of the subjects had a history of D & 
C, while 8.2% had a history of hysteroscopic intrauterine 
lesion excision including endometrial polyps, uterus septum, 
and submucosal myoma. This finding was consistent with 
prior studies.

Previous studies have reported age, at the age divide 
of 30, as an important risk factor for infertility (30). Age-
related decline in fertility has a greater impact on the 
cumulative live birth rate at older ages (31). The reason for 
this may be that there is a strong positive age-independent 
relationship with anti-Müllerian hormone (AMH) levels 
and ovarian reserve measurements by means of AMH which 
is highly relevant when counseling infertile patients (32). 
This study showed that age (>30 years) was a risk factor for 
infertility with a P value of <0.05 in both univariate and 
multivariate logistic regression models.

A previous report found that women suffering from 
IUA recurrence had a much lower pregnancy rate than 
those without (25). The main purpose of surgery is to 
achieve a normal cavity and facilitate fertility. Successful 
IUA treatment relies on a complete excision of adhesive 
tissues and aims to prevent recurrence. Reproductive 
outcomes are adversely affected by frequent adhesion  
recurrence (7). Comprehensive treatment is needed 
to achieve both a healthy uterine cavity and normal 
menstruation while limiting the number of surgeries 
needed to improve reproductive outcomes. In the current 
study, patients who underwent frequent adhesiolysis owing 
to repeated IUA recurrence had lower pregnancy rates 
than those who underwent only 1 or 2 operations. This is 
consistent with a previous study (7). Multiple surgeries may 
be necessary in some cases but may not always produce the 
desired outcome (33). In this study, IUA recurrence and 
HA, 2008es were high risk factors for infertility.

To our knowledge, there is little research concerning 

the impact of disease course on reproductive outcomes. 
In this study, infertile patients had a longer disease course 
than pregnant patients (P<0.05). The fertility benefits of a 
shorter disease course might be explained by time-related 
histological changes after endometrial trauma. According 
to a prospective cohort study, endometrial wound healing 
durations vary according to the type of pathology. It also 
may depend on endometrium recovery which may range 
from 1 month following the hysteroscopic removal of polyps 
to 3 months following hysteroscopic myomectomy (34).  
In this study, patients sought treatment in less than  
6 months once clinical symptoms appeared after the latest 
D & C owing to routine treatment management.

The post-HA procedure in this study consisted of a 
uterine shaped stainless-steel IUD being inserted into the 
uterine cavity and monitored via hysteroscopy to ensure 
that the IUD size matched the uterine cavity size. IUD size 
is highly relevant to uterine cavity volume. A smaller uterine 
cavity volume and shorter length means it has contracted 
due to adhesion tissue. Removing uterine contracture could 
successfully increase uterine cavity volume and promote 
endometrium restoration which improves the likelihood 
of implantation along with the growth and development 
of the fertilized ovum (22). Gao et al. (35) reported that 
decreased uterine cavity volumes may result in delivery 
rate differences. Cenksoy et al. reported that the depth of 
the uterine cavity may be considered to indirectly be an 
important factor due to affecting the ET depth (36).  In our 
study, the IUD size was an indicator related to pregnancy.

One previous report found depositing embryos in 
the uterine mid-fundal area to be valuable in improving 
pregnancy rates (37). A possible reason is that the fundal 
endometrium is suitable for implantation as there is 
a tendency to a lower endometrial wavelike activity 
and higher endometrial tissue blood flow in the fundal 
endometrium (38-40). IUA in the upper uterine cavity 
segment, particularly in the fundal area destroyed the most 
suitable implanting site which might have resulted in a 
decrease of pregnancy rates. The current study’s results 
agree with those of other researchers in that IUA in the 
upper uterine cavity segment, particularly in the fundal 
area, was found to be a significant risk factor for pregnancy.

It is generally accepted that fecundity decreases when 
the endometrium is <6.5 to 7 mm (41). Many women with 
IUA are unable to achieve significant endometrial growth 
even with prolonged estradiol supplementation (42). In this 
study, endometrial thickness had a significant relationship 
with pregnancy, but when all covariates were included 
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either in the bivariate or binary logistic regression models, 
or in stepwise logistic regression analysis of all covariates, 
endometrial thickness was not an independent factor 
determining the reproductive outcome. As is known, 
functioning endometrium affect implantation and conceptus 
survival (43). Endometrial thickness was correlated 
with endometrial function but does not fully represent 
endometrial function which was changed with intrauterine 
microenvironment changing in IUAs.

A functioning endometrium significantly affects 
implantation and the period preceding it, as when a 
nonattached conceptus takes sustenance entirely from 
endometrial gland exocrine secretions (43). Endometrial 
gland secretion—histotroph or uterine milk—contains 
a multitude of proteins essential for conceptus survival, 
growth, and development during the early stages of 
pregnancy (44). These secretions are particularly important 
for the nourishment of the conceptus in the peri-
implantation period before establishment of hemotrophic 
nutrition by the allantochorionic placenta (45). As 
menstruation recovery is determined by endometrial 
function, increased menstrual volume post-HA can be a 
potential predictor of restored endometrium function.

In conclusion, older age, longer disease courses, cohesive 
adhesion, no increased menstrual volume, and more 
numerous HA procedures, will have significantly negative 
impacts on the reproductive outcomes of IUA patients.
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