
Evaluation of Intrauterine Adhesion After 
Hysteroscopic Resection of Uterine Septum

Introduction
Uterine abnormalities, which are generally referred to 
as Müllerian anomalies, are the cause of many fertility 
failures (1-4). Among such anomalies, the septate uterus 
(SU) accounts for 12% of cases (1). In such cases, a 
septum divides the inner portion of the uterus at its 
middle. Regarding outcomes such as infertility, abortion, 
and labour complications such as preterm labor and the 
abnormal placement of the fetus during labour, SU has 
further attracted the attention of researchers. Nevertheless, 
some women with the US mention no fertility-related 
problems (1-4). The treatment of choice for SU is 
surgical resection, which was initially done through open 
abdominal surgery. 

However, with recent advances, the hysteroscopic 
surgical method has been introduced as the standard 
surgical method for SU (1,3) since it is a simple 
technique with low complications. In recent years, even 
hysteroscopic metroplasty in the office has been welcomed 
by doctors and patients for short uterine septa (5). Taken 
together, hysteroscopic metroplasty has resulted in more 
favorable fertility outcomes (6-13). Even the performance 
of repeated metroplasty in cases with a residual uterine 
septum following primary septoplasty has led to better 
fertility outcomes (5). 

Despite the limited number of studies, the occurrence of 
intrauterine adhesions (IUAs) following the hysteroscopic 
metroplasty of SU has been reported as a rare complication 
(1). Prior research considers IUA as a likely possibility 
following all types of intrauterine invasive interventions 
(14) in addition to introducing hysteroscopy as the best 
diagnostic and therapeutic option for IUA (15-19). 

Considering the small number of research on the risk 
of IUA following hysteroscopic septolysis, performing 
a research project seems necessary in this respect. The 
current study aimed to evaluate the rate and severity of 
IUAs and their association with septum morphology 
following the hysteroscopic resection of the uterine 
septum.

Materials and Methods
In this cross-sectional study, patients, who were candidates 
for septum resection, were recruited during 2015-2016. 
The study protocol was described to all cases having 
fulfilled the inclusion criteria, and an informed consent 
form was obtained from each participant. The SU was 
diagnosed based on hysterosalpingography, magnetic 
resonance imaging, or sonohysterosalpingography. The 
demographic characteristics of the patients were recorded 
in a designed questionnaire. Hysteroscopic septolysis 
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was performed by a single surgeon, a fellowship of 
gynecological laparoscopy, with the Olympus laparoscope 
and hysteroscope in the gynecology operation theater of 
Imam Reza hospital.

Before hysteroscopy, diagnostic laparoscopy was done 
to definitely distinguish a septate uterus from a bicornate 
uterus or other possible anomalies and to perform 
hysteroscopic septolysis using laparoscopy to decrease 
the risk of uterine perforation during surgery. The patient 
was excluded from the study in case that diagnosing other 
types of uterine anomalies such as bicornate or didelphys 
uterus during laparoscopy. Moreover, the patient was 
excluded in the case of the simultaneous existence of a 
polyp or submucosal myoma or Asherman’s syndrome, 
along with a uterine septum during laparoscopy.

The uterine septum was evaluated regarding its length 
and width and then it was removed with normal saline 
media using hysteroscopy scissors. Septa extending 
from one ostium to another one was regarded as wide. 
Additionally, the hysteroscope was graded from its tip 
in order to measure the septal length. Considering the 
normal length of the uterus (from the fundus to the 
end of the cervix), the normal cervical length, and the 
normal length of the uterus cavity as 7-8, 3-4, and 4-5 
cm, respectively, septa with ≤2 cm length and those over 
2 cm were considered as short and long, respectively. The 
patients’ data were recorded in the individual sections of 
the questionnaire based on the septa’s length and width. 
After the surgery, no estrogen was prescribed and no 
intrauterine catheterization was done for any patient. The 
patients were asked to return for second-look hysteroscopy 
in the follicular phase after 2 months. Those patients 
not visiting the clinic for repeated hysteroscopy were 
excluded from the study. In the second-look hysteroscopy, 
cases such as residual septa and IUAs and their severity 
were evaluated, and the residual septa or adhesions were 
removed in case of incidence. The adhesion severity was 
determined based on the hysteroscopic evidence (Table 1). 

The rate of residual septa, along with the presence of 

adhesions and their severity (mild, moderate, or severe) 
was recorded in the questionnaire. In addition, the 
association between the incidence of adhesions and their 
severity with the length (short or long) and width (wide 
or narrow) of the removed septas was determined by 
statistical analysis. Chi-square test and the correlation 
coefficient were used for data comparison. Fisher’s exact 
test was employed to compare the quantitative data in two 
or more groups of qualitative variables. SPSS (version 16) 
was applied for statistical analyses, and the significance 
level was set at P<0.05. 

 
Results
In general, 30 patients were entered in the study. 
The patients’ mean age was 28.83 ± 5.54 years. The 
demographic data of the patients including age, chief 
complaint, previous pregnancy outcomes, and the 
prevalence of septal morphology (length and width) are 
presented in Table 2. 

Based on the results, 18 (60%) cases had primary 
infertility with no history of previous pregnancy. The other 
12 (40%) patients with a history of previous pregnancy 
had between 1 pregnancy and 6 unsuccessful pregnancies 
with no living child.

The total number of pregnancies was 31 cases in these 12 
patients from which 29 (93.55%) and 2 (6.45%) cases were 
miscarriage and fetal death after 20 weeks of gestation 
due to premature labour, respectively. Therefore, 100% of 
previous pregnancies in our patients were unsuccessful. 

Table 3 presents the prevalence rate of IUA in such 

 ► Uterine septum among uterine anomalies is a relatively 
common anomaly and can be accompanied by pregnancy 
complications.

 ► Hysteroscopic surgery is a low-risk operation, and 
significantly reduces pregnancy complications 

Key Messages

Table 1. Adhesion Severity According to Hysteroscopic Evidence

Classification Condition

Mild Filmy adhesions composed of basalis endometrial tissues causing partial uterine cavity occlusion

Moderate
Characteristically thick and still covered with endometrium that may bleed upon division, partially or totally occluding the 
uterine cavity

Severe
Adhesions only composed of the connective tissue, lacking any endometrial lining, and not likely to bleed upon division. These 
adhesions may partially or totally occlude the uterine cavity

Table 2. Demographic Data and Morphological Prevalence of Uterine Septum

Parameter Criteria Number (%) Total (%)

Age (year)

< 30 17 (56.7)

30 (100)30-40 12 (40)

> 40 1 (3.3)

Symptom

Primary infertility 18 (60)

30 (100)
Secondary infertility 3 (10)

Recurrent abortion 7 (23.3)

Fetal death 2 (6.7)

Outcome 
of previous 
pregnancies

Abortion 29 (93.55)

31 (100)Fetal death 2 (6.45)

Live birth 0 (0)

Septum length
Long 22 (73.3)

30 (100)
Short 8 (26.7)

Septum width
Wide 26 (86.7)

30 (100)
Narrow 4 (13.3)
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patients in the hysteroscopic study performed 2 months 
after the initial surgery. Adhesion was recorded in 7 
(23.4%) patients. It was mild in most cases (n = 5, 71.43%) 
while severe adhesions were not found in any patient. 
The association between septum length and width by the 
incidence of IUA after hysteroscopic septolysis is provided 
in Table 4.

No statistically significant correlation was found with 
regard to the association between the septal length and 
the IUA incidence following septoplasty (P = 0.377). The 
same result was obtained for the septal width (P = 0.548) 
although no adhesion was observed in 4 cases with a 
narrow septum. 

Table 5 summarizes data regarding the association 
between the septal length and width and the uterine 
adhesion severity after hysteroscopic septolysis. 
Accordingly, no significant association was found in this 
respect (P = 0.281, P = 0.495).

In the hysteroscopy performed 2 months after 
septoplasty, the residual septum was detected in 17 
(56.7%) patients and was 0.5 cm and 1 cm in 10 (33.3%) 
and 7 (23.3%) cases, respectively. The residual septum was 
not more than (max) 1 cm in any case. 

Table 6 provides the relationship between the 
septal length and width and the residual septum after 
hysteroscopic septolysis.

A significant relationship was found for the septal 
length (P = 0.045), indicating that the possibility of the 
residual septum is higher in long septa rather than short 
ones. Finally, no significant association was observed for 
the septum width in this respect (P = 0.087). 

Discussion
In the present study, among the 31 studied pregnancies, 
no case of live birth was found in 40% of patients with a 
previous gestation. In addition, 60%, 10%, and 33.3% of 
cases had primary infertility, secondary infertility, and a 
history of abortion, respectively, whereas 6.7% of them had 
a history of fetal death in the 2nd half of their gestation. 
The abortion rate and the fetal death rate were 93.55% and 
6.45%, respectively. The reason for the difference, in our 
statistics in comparison to other studies, is probably due 
to the referral system of our center. 

Heinonen reported the coexistence of SU with a reduced 
fetal survival rate (6). In the study by Hua et al (20), labor 
complications which accompany uterine abnormalities 
included the breech presentation of the fetus (25%-30%), 
oblique and transverse presentation (5%), and preterm 
labor (20%). When compared to similar studies regarding 
pregnancy outcomes, the higher rate of infertility among 
our patients is probably because Milad Infertility Center, 
affiliated to Mashhad University of Medical Sciences, is 
one of the main centers which refers patients to Imam 
Reza hospital. 

In the study by Bettocchi et al, hysteroscopic septolysis 

Table 3. The Frequency of Intrauterine Adhesion Incidence and its Severity 
After Hysteroscopic Septoplasty (n = 30)

Adhesion Rate No. (%)

Without adhesion 23 (76.6)

With adhesion

Mild 5 (16.7)

Moderate 2 (6.7)

Table 4. The Correlation Between Septum Length and Width With Intrauterine 
Adhesion Incidence After Hysteroscopic Septoplasty

Parameter
Adhesion, No. (%)

P Valuea

No Yes

Septum length
Long 16 (72.7) 6 (27.3)

0.377
Short 7 (87.5) 1 (12.5)

Septum width
Wide 19 (73.1) 7 (26.9)

0.548
Narrow 4 (100) 0 (0)

a Fisher exact test.

Table 5. The Correlation Between Septal Length and Width With Intrauterine Adhesion Severity After Hysteroscopic Septoplasty

Parameter
Adhesion Severity, No. (%)

Total, No. (%) P Valuea

No Mild Moderate

Septum length
Long 16 (72.7) 5 (22.7) 1 (4.5)

30 (100) 0.281
Short 7 (87.5) 0 (0) 1 (12.5)

Septum width
Wide 19 (73.1) 5 (19.2) 2 (7.7)

30 (100) 0.495
Narrow 4 (100) 0 (0) 0 (0)

a Fisher exact test.

Table 6. The Correlation Between Septal Length and Width With Residual Septum After Hysteroscopic Septoplasty

Parameter
Residual Septum

Total, No. (%) P Valuea

No Yes

Septum length
Long 7 (31.8) 15 (68.2)

30 (100) 0.045
Short 6 (75) 2 (25)

Septum width
Wide 13 (50) 13 (50)

30 (100) 0.087
Narrow 0 (0) 4 (100)

a Fisher exact test.
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with scissors was successful in 93.1% of cases of SU 
(N=260), resulting in no residual septum. The highest 
rate of residual septa was observed in patients with a long 
septum whereas most of such septa were also wide (5). In 
our study, more residual septums were found in long septa 
compared to short ones. The reason for a large amount of 
the residual septum in our study may be due to the use of 
scissors and the perioperative bleeding. Moreover, despite 
the programmed operation for the follicular phase, there 
was not proper visibility for complete removal of the 
septum in the fundus in some patients due to the irregular 
cycles or undesirable endometrium. Regarding long septa, 
which are removed by scissors, the surgical time increases 
by an increase in the septal width while the probability of 
a one-step cutting with scissors reduces and the scissors 
blade slows down which can be one of the etiologies for 
the increased residual septum in such cases. The increased 
surgical time in longer and wider septa can also have other 
outcomes such as increased bleeding and the reduced 
vision of the surgeon which can thus result in a higher rate 
of iatrogenic complications (5). 

In the present study, the total adhesion rate was 23.3%, 
which is higher than most similar studies. It could be 
attributed to the ethnic characteristics of our population 
or the higher number of infertile cases who entered the 
study. This could focus attention on the fact that there may 
be a uterine factor in infertile patients which increases 
the likelihood of subsequent adhesions. However, the 
observed IUAs were mostly filmy adhesions (71.43%) and 
no case of dense adhesion was observed in this study.

Taskin et al reported one case of IUA, which was due to 
endometrial injury during hysteroscopy, in 15 cases of SU 
following hysteroscopic metroplasty with a resectoscope 
(21). Meanwhile, the resection of multiple submucosal 
fibroids, which is done by hysteroscopic surgery, has 
shown an extremely high risk of IUA, especially in normal 
uteri with no previous gestations (22). In the study by 
Wang et al, no case of IUA was found in any of the 190 
SU undergoing surgery by a resectoscope (23). Following 
hysteroscopic metroplasty with scissors, Tonguc et al 
observed 6 (9.5%) cases of IUA after 63 surgeries on SU in 
which the preventive measures had demonstrated a failure 
(24). The other study reported an IUA rate of up to 6.7% 
after septal incision (10). 

At least two etiologies have been proposed for the 
incidence of post-hysteroscopy adhesions. First, following 
the increase in the surgical incision site (e.g., long and wide 
septa), the surgical wound is larger with a subsequently 
longer healing time, resulting in the accumulation of 
more mediators, including exudate, cytotoxins, and other 
primary cells which can increase the risk of IUAs (25). 
Furthermore, the role of cytokines such as fibroblast 
growth factor, platelet-derived growth factor, and 
transforming growth factor type 1 has been mentioned in 
the pathogenesis of IUA, which could be the reason for 
more adhesion formation after the removal of the uterine 

septum (21). The other reason for such adhesions could 
be the errors made in the applied technique for septum 
removal.

Although there are some cases of SU with no pregnancy 
complications (1-4), Green et al and Valle et al concluded 
that the uterine septum is associated with spontaneous 
and recurrent abortion up to 20-25% (27,28). These 
abortions usually occur at the end of the first trimester or 
the beginning of the second trimester due to mild labour 
pain and bleeding which are associated with the septal 
length (28). Further, the position of the fetus is more likely 
to be abnormal in cases with a long septate uterus (1). 

In another study, Alanbay et al presented a case of 
recurrent large uterine fundal dehiscence consecutive 
to a cesarean section in a patient who had previously 
undergone a uterine septum resection (29). Fedele et al 
performed metroplastic hysteroscopic surgery on 23 
patients with a short septum and 79 cases with a long 
septum and a history of infertility or recurrent abortions. 
Surgical scissors, the argon laser, and a resectoscope were 
was used in 80, 10, and 12 cases, respectively. The rate 
of pregnancy and live birth in the incomplete septum 
group was 89% and 75%, respectively. The corresponding 
values were 80% and 67% in the long septum group. 
Therefore, no correlation was found between the success 
rate of the hysteroscopic metroplasty method and the 
septal morphology (incomplete or complete), and 
the septoplastic hysteroscopy results were considered 
successful and satisfactory (22). 

Conclusions
The results of the current study brought up the risk of IUA 
following hysteroscopic septolysis, especially in infertile 
patients (accounting for most of our cases) who were 
mostly mild to moderate. Thus, a uterine factor may be 
involved in infertile women, increasing the probability 
of IUA after hysteroscopic septolysis. Therefore, second-
look hysteroscopy can be performed in infertile patients 
with an SU for the diagnosis and early treatment of IUAs. 

On the other hand, in this study, the risk of the 
residual septum was significantly higher in long septums 
although the residual septum length was not >1 cm in 
any case. Hence, second-look hysteroscopy can also be 
recommended after hysteroscopic septolysis in patients 
with a long uterine septum. One of the main limitations of 
the present study was the small study population and the 
referral of most cases from an infertility center. Therefore, 
further studies on a larger population of infertile patients 
with a uterine septum and a larger sample of women with 
SU are of high necessity.
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