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Abstract
Purpose  Uterine septum in women with subfertility or previous poor reproductive outcomes presents a clinical dilemma. 
Hysteroscopic septum resection has been previously associated with adverse reproductive outcomes but the evidence remains 
inconclusive. We aimed to thoroughly and systematically appraise relevant evidence on the impact of hysteroscopically 
resecting the uterine septum on this cohort of women.
Methods  AMED, BNI, CINAHL, EMBASE, EMCARE, Medline, PsychInfo, PubMed, Cochrane register of controlled tri-
als, Cochrane database of systematic reviews and CINAHL were assessed to April 2020, with no language restriction. Only 
randomised control trials and comparative studies which evaluated outcomes in women with uterine septum and a history 
of subfertility and/or poor reproductive outcomes treated by hysteroscopic septum resection against control were included. 
The primary endpoint was live birth rate, whereas clinical pregnancy, miscarriage, preterm birth and malpresentation rates 
were secondary outcomes.
Results  Seven studies involving 407 women with hysteroscopic septum resection and 252 with conservative management 
were included in the meta-analysis. Hysteroscopic septum resection was associated with a lower rate of miscarriage (OR 
0.25, 95% CI 0.07–0.88) compared with untreated women. No significant effect was seen on live birth, clinical pregnancy 
rate or preterm delivery. However, there were fewer malpresentations during labour in the treated group (OR 0.22, 95% CI 
0.06–0.73).
Conclusion  Our review found no significant effect of hysteroscopic resection on live birth. However, given the limited 
evidence available, high-quality randomised controlled trials are recommended before any conclusive clinical guidance can 
be drawn.

Keywords  Uterine septum · Septum resection · Reproductive outcomes · Hysteroscopy

Introduction

Septate uterus is the most common Müllerian anomaly in 
women with an estimated incidence of 0.2–2.3%, subject 
to the diagnostic methods and classification system [1, 2]. 
It can be categorised into partial (subseptate) or complete 
septate groups [3] and is accountable for poor reproduc-
tive outcomes and obstetric problems, such as pregnancy 
loss, preterm birth and foetal malpresentations [1, 4]. The 
most commonly seen reproductive complication is sponta-
neous miscarriage, affecting more than 60% of women with 

uterine septum [5–7]. The existence of a uterine septum 
can frequently lead to habitual abortion, although some 
patients with uterine septum are asymptomatic and are able 
to conceive and deliver without struggle. The mechanism 
by which uterine septum causes pregnancy loss is not fully 
understood. It has been proposed that abnormal implanta-
tion dynamics caused by poor blood supply to the septum 
leads to spontaneous miscarriages [8–10]. Hence, it can be 
hypothesised that basis of treatment should be restoration of 
normal uterine cavity.

It has been suggested that uterine septum is a potential 
cause of infertility [7]. Many studies have described women 
with septate uterus with otherwise unexplained primary 
infertility; however, the role of uterine septum in infertil-
ity and the indications for uterine septum resection remains 
controversial [9, 11–14]. Standard treatment modality for 
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uterine septum is through a hysteroscopic approach [15]. 
Although it is a relatively expeditious, efficient and safe 
method, it can be associated with complications that may 
adversely affect reproductive performance such as perfora-
tion and postoperative synechia.

The efficacy of hysteroscopic septum resection to improve 
reproductive outcomes remains unclear as no prospective 
randomised trials comparing hysteroscopic septum resection 
to no intervention have been published so far. The limited 
evidence available on the impact of hysteroscopic septum 
resection arises from studies which compare reproductive 
outcomes on the same group of patients before and after 
surgery [4, 9, 16]. While this approach can provide useful 
information on reproductive performance in women with 
uterine septum, it lacks the robustness of trials with inde-
pendent matched treatment and control groups to properly 
assess the efficacy of hysteroscopic septum resection.

An added challenge to safely guide hysteroscopic sep-
tum resection practice in the clinical setting is the lack of 
consensus amongst experts on the classification of uterine 
anomalies. In 2013, the European Society of Human Repro-
duction and Embryology (ESHRE)/ the European Society 
for Gynaecological Endoscopy (ESGE) put together a new 
classification of uterine anomalies based on their anatomy 
for better consensus and to aid management [17]. The uter-
ine anomalies were classified from U0 to U6. In this review 
we only looked at uterine anomaly classification U2 which 
are septate uterus.

The National Institute for Health and Care Excellence 
(NICE) and American Society of Reproductive Medicine 
(ASRM) support the performance of hysteroscopic resec-
tion providing it adheres to clinical governance, whereas the 
European Society of Human Reproduction and Embryology 
(ESHRE) and the Royal College of Obstetricians and Gynae-
cologists (RCOG) consider there is currently not enough 
evidence to recommend this surgery and advocate further 
research to fully evaluate the procedure [18–20].

Centred on the above reason, we decided to conduct a 
meta-analysis to evaluate the reproductive outcomes after 
hysteroscopic septum resection in women with septate 
uterus compared to women who opted for conservative 
management. Our aim was to determine whether hystero-
scopic septum resection improves reproductive outcomes in 
women with septate uterus and previous adverse reproduc-
tive outcomes.

Materials and methods

This study was performed and reported according to the cri-
teria of Preferred Reporting Items for Systematic Reviews 
and Meta-analyses (PRISMA) [21]. We performed a com-
prehensive systematic review and meta-analysis to evaluate 

the efficacy of hysteroscopic septum resection on the repro-
ductive outcomes of patients with uterine septum and a 
history of subfertility and/or previous poor reproductive 
outcomes. A search was conducted on the International Pro-
spective Register for Systematic Reviews (PROSPERO) to 
ensure there were no systematic reviews and meta-analyses 
similar to this which had been recently published or were 
in the process of being conducted; none were found. The  
PROSPERO registration number is  CRD42021227035.

Literature search

AMED, BNI, CINAHL, EMBASE, EMCARE, Medline, 
PsychInfo, PubMed, Cochrane register of controlled trials 
(CCTR), Cochrane database of systematic reviews (CDSR) 
and CINAHL were searched from inception up to April 2020 
for studies that looked at reproductive outcomes following 
hysteroscopic septum resection. A combination of search 
and MeSH terms were employed including “uterine sep-
tum”, “uterine anomaly/uterine anomalies”, “metroplasty”, 
“reproductive outcome”, “septal resection”, “uterine mal-
formation”, “septate uterus” and “hysteroscopy”. A manual 
search of reference lists of all known and included studies 
was conducted to identify studies not captured by electronic 
searches (Fig. 1).

The title and abstracts were screened by two independent 
reviewers (MK and BN). Full articles of all citations which 
were likely to meet the predefined selection criteria were 
obtained.

Eligibility criteria

Relevant randomised controlled trials and comparative stud-
ies were considered eligible for this review; case reports 
were excluded. We only included studies which compared 
outcomes in women with uterine septum suffering from sub-
fertility or poor reproductive outcomes who were treated by 
hysteroscopic septum resection with women not treated, and 
provided data on clinical pregnancy rates, miscarriage rate 
and obstetric outcomes.

As this study aimed to examine the effect of uterine 
septum, studies that included other uterine anomalies were 
excluded to avoid potential bias. Women with complete 
septate uterus with both duplicated cervix and vaginal sep-
tum were also included as vaginal septum is not known 
to adversely affect reproductive outcomes. Studies with 
outcome data in the same women before and after treat-
ment were excluded.
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Participants

Participants included women with uterine septum who 
suffered from subfertility or previous poor reproductive 
outcomes and were attempting to conceive with or without 
hysteroscopic septum resection.

Outcome measures

The primary outcome of the study was live birth rate. A 
priori determined secondary outcomes were included in 
this meta-analysis including clinical pregnancy rate (preg-
nancy rate per patient) in women treated versus with those 
women not treated. Likewise, probability of miscarriages, 
preterm labour and malpresentations were compared with 
women treated with those not treated were assessed as 
secondary endpoints.

Data extraction

Data was extracted independently by two authors (MK 
and BN) and recorded on a data collection form. Any 

discrepancies were settled by discussion with the senior 
author (MM). For each eligible study, data regarding demo-
graphics (citation data, country, study period, number of 
patients included), methodology (retrospective or prospec-
tive), population of the study (regarding both ‘cases’ and 
‘control’ groups), uterine anomalies evaluated, mode of 
diagnosis, follow-up period, clinical pregnancy rate, mis-
carriage rate, live birth rate, preterm delivery, term delivery 
and malpresentations was collected.

Quality, risk of bias and publication bias assessment 
of included studies

For bias risk assessment, the Newcastle–Ottawa scale for 
assessment of non-randomised studies was used, based on 
the recommendation of the Cochrane Collaboration [22, 
23] and adapted for the specific research questions [24]. 
The following items were considered for quality assess-
ment: (i) whether the study design was prospective; (ii) 
number of patients; (iii) whether the diagnosis of uter-
ine septum was accurate; (iv) selection bias of cases and 
controls; (v) verification of hysteroscopic treatment (e.g. 
second look hysteroscopy); (vi) adequacy of follow-up 

Fig. 1   Flow chart of literature 
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and (vii) whether studies used matching and/or multivari-
ate method to control for potential effect of confounders 
(Fig. 2; Supplementary Tables 1 and 2). Publication bias 
was assessed using funnel plots (Fig. 3).

Statistical analysis

Dichotomous data were extracted from the individual studies 
and expressed as combined odds ratio (OR) with 95% confi-
dence intervals (CI) using the Review Manager 5.3 software 

(RevMan version 5.3; The Nordic Cochrane Centre, Copen-
hagen, The Cochrane Collaboration, 2014).

Results of the Chi-squared and I2 statistics were used 
to determine statistical heterogeneity. An I2 statistic with 
a value greater than 50% or a chi-squared statistic that was 
larger than its degree of freedom was interpreted as sig-
nificant heterogeneity between studies. Where there was 
evidence for significant statistical heterogeneity, a random 
effects model was used for meta-analysis; otherwise, a fixed 
effects model was used. A sensitivity analysis was performed 

Fig. 2   a. Risk of bias graph for 
each of the studies included in 
this systematic review (modified 
Newcastle–Ottawa scale for 
observational studies), b. overall 
bias risk assessment which sug-
gests relatively high risk at the 
time of verifying hysteroscopic 
treatment and handling the data 
statistically
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by excluding studies of low-quality on the adapted Newcas-
tle–Ottawa scale.

Results

Systematic review and characteristics of included 
studies

The literature search yielded 4139 publications in total and 
an additional one study was identified through reference 
lists. The titles and abstracts of these manuscripts were 
screened, resulting in 23 studies considered potentially 
eligible for the review. Of the total 23 potentially relevant 
manuscripts identified, 16 studies were excluded after evalu-
ating the full text. The reasons of exclusion include other 
uterine anomalies (n = 6), outcome comparison between sep-
tate uterus and normal uterus (n = 6), other techniques for 
septum resection apart from hysteroscopic resection (n = 4). 
A total of seven studies [25–31] involving 659 women, 407 
who had hysteroscopic septum resection and 252 who did 
not, were included in the meta-analysis (Fig. 1; Table 1). No 
randomised controlled trials were identified, only observa-
tional studies. All selected studies were published between 
1997 and 2020, and only two studies were fully conducted 
in a prospective design, whereas one study was part prospec-
tive and part retrospective.

The population in each study varied regarding the 
research question addressed in each study (Table 1). Some 
studies evaluated the potential benefits of hysteroscopic sep-
tum resection on infertile women (n = 1), in patients with a 
history of recurrent miscarriages (n = 2) and in women with 
either subfertility or previous poor reproductive outcomes 
(n = 4). The study by Pang et al. [27], for example, analysed 
two subpopulations of patients: women who had experienced 
recurrent spontaneous abortion and women with no history 
of poor reproductive outcome. Only the women with the 
recurrent spontaneous abortion were included in the meta-
analysis. The study by Heinonen et al. [28] looked at other 
uterine anomalies and abdominal metroplasty together with 
hysteroscopic septum resection. However, in the meta-analy-
sis only the data from women who underwent hysteroscopic 
septum resection compared with match-controlled women 
with uterine septum without surgery were included. Cer-
tain studies included women with a specific type of uterine 
septum, whereas others included a broader classification 
(Table 1). The classification system used for the definition 
of uterine septum was also variable in each study, although 
the majority of the studies favoured the American Society 
of Reproductive Medicine guidelines [3]. The diagnosis of 
uterine septum also varied between studies. Three-dimen-
sional ultrasound alone was used in one study, hysteros-
copy alone in another and previous surgical records alone 
in a third study. One study did not mention the method of 

Fig. 3   Funnel plot of the meta-analysis of the published studies for 
a. Live birth rate, b. clinical pregnancy rate, c. Spontaneous miscar-
riage, d. Preterm delivery and e. Malpresentations. The triangle lines 

represent were region, where 95% of the data points (effect size/ sam-
ple size) would lie in the absence of publication bias
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diagnosis of uterine septum. Multiple methods were used 
to screen and confirm the presence of uterine septum in the 
remaining studies (Table 1). Most studies were of accept-
able quality, although one study [28] was considered low 
quality based on the Newcastle–Ottawa scale (Fig. 2; Sup-
plementary Tables 1 and 2). The sub-arm within the study 
by Pang et al. [27], in which participants had no previous 
reproductive issues, was not included in the meta-analysis.

Synthesis of results

Live birth rate (Fig. 4): Only three studies looked at live 
birth rate; a pooled analysis was performed on those three 
studies with a total of 181 patients who had hysteroscopic 
septum resection and 137 patients who were managed with-
out septum resection [28–30]. The analysis found no evi-
dence of a significant difference in live birth rate between the 
groups (OR 1.92, 95% CI 0.37–9.99). There was, however, 
evidence of significant heterogeneity amongst the included 
studies (chi-squared = 10.85, df = 2, P = 0.44, I2 = 82%).

Clinical pregnancy rate (Fig. 5): For the analysis of 
clinical pregnancy rate, a pooled analysis was performed 
on six studies with a total of 358 patients who had hys-
teroscopic septum resection and 203 patients who were 
managed without septum resection [25–27, 29–31]. One 
study was excluded from the meta-analysis [28] as the 
index pregnancy could not be determined from the results 
provided. The analysis found no evidence of a significant 

difference in clinical pregnancy rate between the groups 
(OR 1.16, 95% CI 0.47–2.87). Evidence of significant het-
erogeneity was found amongst the included studies (chi-
squared = 16.99, df = 5, P = 0.75, I2 = 71%).

Spontaneous miscarriage (Fig. 6): All seven studies 
looked at spontaneous miscarriage with 258 women hav-
ing had the hysteroscopic septum resection compared with 
184 women who did not [25–31]. The analysis found a sig-
nificantly lower miscarriage rate in women who had hyst-
eroscopic septum resection (OR 0.25, 95% CI 0.07–0.88) 
compared to those who had opted for conservative man-
agement. Similarly, to previous outcomes, there was evi-
dence of significant heterogeneity amongst the included 
studies (chi-squared = 26.50, df = 5, P = 0.03, I2 = 81%).

Preterm delivery (Fig. 7): All seven studies looked at 
preterm delivery with 258 women having had the hystero-
scopic septum resection compared with 190 women who 
did not [25–31]. No significant difference was found in 
preterm delivery between the groups (OR 0.78, 95% CI 
0.31–1.92). There was evidence of significant heteroge-
neity amongst the included studies (chi-squared = 7.57, 
df = 5, P = 0.58, I2 = 34%).

Malpresentations (Fig. 8): Only three studies looked 
at malpresentation rate. A pooled analysis was per-
formed on these three studies which included a total of 
146 patients who had hysteroscopic septum resection and 
139 patients who were managed without septum resection 
[25, 28, 29]. The analysis found a significantly lower rate 

Fig. 4   Effect of hysteroscopic uterine septum resection on live birth

Fig. 5   Effect of hysteroscopic uterine septum resection on clinical pregnancy rate
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of malpresentations in women who had hysteroscopic sep-
tum resection (OR 0.22, 95% CI 0.06–0.73). Significant 
heterogeneity was also identified amongst the included 
studies (chi-squared = 4.27, df = 2, P = 0.01, I2 = 53%).

Sensitivity analysis

One study [28] was deemed low quality from the adapted 
Newcastle–Ottawa scale and was, therefore, excluded from 
the sensitivity analysis. For the analysis of live birth rate, a 
pooled analysis was performed on two studies [29, 30] which 
included 153 women following hysteroscopic septum resec-
tion and 95 women treated conservatively. The sub-analysis 
still showed no significant difference between the two groups 

(OR 1.57, 95% CI 0.13–19.40). However, heterogeneity 
across the studies still remained high (chi-squared = 5.99, 
df = 1, P = 0.73, I2 = 83%).

For the analysis of miscarriage rate, a pooled analysis 
was performed on six studies [25–27, 29–31] which com-
prised 230 patients following hysteroscopic septum resec-
tion and 142 patients without septum resection. Results 
continued to show a significant decrease in miscarriage rate 
following hysteroscopic septum resection (OR 0.20, 95% 
CI 0.04–0.99). Nevertheless, no improvements were seen 
in heterogeneity between the studies (chi-squared = 26.04, 
df = 4, P = 0.05, I2 = 85%).

For the analysis of preterm delivery, a pooled analysis 
was performed on six studies [25–27, 29–31] including 230 

Fig. 6   Effect of hysteroscopic uterine septum resection on spontaneous miscarriage

Fig. 7   Effect of hysteroscopic uterine septum resection on preterm delivery

Fig. 8   Effect of hysteroscopic uterine septum resection on malpresentations
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patients following hysteroscopic septum resection and 148 
patient without septum resection. The analysis once again 
showed no difference in preterm delivery between the groups 
(OR 0.72, 95% CI 0.23–2.27) or on the high degree of het-
erogeneity between the studies (chi-squared = 7.34, df = 4, 
P = 0.57, I2 = 46%).

For the analysis of malpresentations, a pooled analysis 
was performed on two studies [25, 29] which included 118 
women following hysteroscopic septum resection and 97 
women managed conservatively. Similarly, to the original 
findings, the subgroup analysis showed a significant decrease 
in the risk of malpresentations following hysteroscopic sep-
tum resection (OR 0.40, 95% CI 0.21–0.79). Furthermore, 
a significant decrease in heterogeneity between the studies 
was noted (chi-squared = 0.49, df = 1, P = 0.007, I2 = 0%).

Publication bias

The funnel plots for the primary outcome and almost all 
secondary endpoints were rather symmetric showing little 
evidence of publication bias (Fig. 3).

Discussion

This systematic review and meta-analysis provide an up-to-
date review of the available literature and summarises the 
evidence on the highly controversial topic of hysteroscopi-
cally resecting the uterine septum in women with previous 
history of infertility and/or adverse reproductive outcomes.

The first and foremost finding of this study was a signifi-
cant decrease in the risk of miscarriage after uterine septum 
resection. The study, however, did not find any significant 
evidence to suggest hysteroscopic resection improves live 
birth and clinical pregnancy rates, and/or reduces preterm 
delivery. As expected, our review also confirmed that uterine 
septum resection is associated with a significant decrease in 
malpresentation during labour.

To the best of our knowledge this is the first review and 
meta-analysis which, thoroughly and systematically, com-
pares reproductive outcomes of hysteroscopic uterine sep-
tum resection versus conservative management in patients 
with history of subfertility and/or previous poor reproductive 
outcomes. Partial attempts to critically appraise the available 
literature on this issue have been made in the past. Venetis 
et al. [24] conducted a meta-analysis looking at congenital 
uterine anomalies and concluded that the hysteroscopic sep-
tum resection may have beneficial effects on reproductive 
outcomes in women with uterine septum in terms of decreas-
ing the rate of spontaneous miscarriage. Furthermore, they 
also suggested that hysteroscopic septum resection may 
improve achievement of a successful pregnancy and reduc-
tion of preterm delivery [24]. We believe that some of the 

discrepancies between their findings and our results could 
be multifactorial. Firstly, Venetis et al. [24] included women 
from the study by Pang et al. [27] sub-arm with no previous 
poor reproductive outcomes. On the contrary, we purposely 
excluded these patients to focus only those with subfertility 
or previous adverse reproductive history. Furthermore, at 
least two additional studies have been published, since the 
publication of Venetis et al. work, which we have included 
in this meta-analysis [25, 29]. Finally, whereas Venetis’s 
meta-analysis only looked at clinical pregnancy rate, pre-
term birth and miscarriage, we also evaluated equally rel-
evant reproductive outcomes such as live birth rate and 
malpresentations.

Nonetheless, our study does not come without a series of 
limitations. The main drawback we found was the quality 
of the primary studies which were in majority noted to be 
small sized studies, mostly retrospective and not adjusted for 
confounding factors. Only a limited number of studies took 
individual measures (e.g., multivariate analyses or match-
ing procedures) against known confounders (e.g., body mass 
index and age) bias. In the study by Rikken et al. [29] in 
which septum resection did not lead to improved reproduc-
tive outcomes compared with expectant management, for 
example, 19 women who chose against surgery were preg-
nant at the time of diagnosis of uterine septum compared 
with none of the women who underwent hysteroscopic sep-
tum resection. Such a difference between control-cases is 
likely to have skewed and biased the outcomes.

Our review also highlights significant heterogeneity in the 
available literature. Eligible studies were conducted across 
a span of 20 years (1997–2020) during which system clas-
sifications and surgical techniques dramatically changed. 
Furthermore, studies varied on the criteria they employed 
to classify uterine septum, outcome measures and define 
follow-up periods. We are aware that this relatively high 
heterogeneity amongst the studies is likely to affect some of 
our findings. In an attempt to compensate the high hetero-
geneity in the primary data, we used a random-effect model, 
which acknowledges that the sample analysed in the different 
studies might not all originate from the same population.

Based on the modified Newcastle–Ottawa quality assess-
ment scale, which was specifically adapted for this meta-anal-
ysis, six out of the seven studies were graded high or average 
quality with only one study being low quality. To account for 
this, we performed a sensitivity analysis excluding the low-
quality study. Removing the low-quality study from the meta-
analysis did not significantly alter our results, and only reduced 
heterogeneity for the malpresentation secondary outcome in 
which I2 dropped from 53 to 0%.

It is worth noticing though that most of the included studies 
did not account for the size of the uterine septum. Septum size 
could have influenced the reproductive outcomes and possi-
bly led to confounding by indication. Furthermore, the uterine 
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septum size could have influenced the choice of treatment by 
the patient and/or their physician. We also noted that in most of 
the studies in this review, the group was self-selected between 
treatment and expectant management [26, 27, 30, 31].

Overall, this systematic review shows potential benefit 
of hysteroscopically resecting the uterine septum in women 
with previous history of infertility and/or adverse reproduc-
tive outcomes to reduce miscarriage and malpresentation in 
labour. However, our study also highlights the need for larger, 
fully powered, prospective trials before further clinical conclu-
sions regarding hysteroscopic septum resection can be made. 
We hope the awaited results from Netherlands Trial Register 
(NTR) 1676 will cast some further light on the matter.

Conclusion

Our systematic review and meta-analysis demonstrate that 
hysteroscopic removal of uterine septum in women with sub-
fertility or previous poor reproductive outcomes reduces the 
probability of miscarriage and malpresentations. However, it 
does not seem to significantly affect live birth rate, pregnancy 
achievement and preterm delivery even though these findings 
should be interpreted with caution given the limited evidence 
available.

In that respect, our study highlights substantial gaps in high-
quality evidence regarding the value of hysteroscopic uterine 
septum resection on relevant clinical reproductive outcomes, 
and it supports the need for larger, fully powered, multicentre 
trials which can help better counsel and guide clinical man-
agement of women with uterine septum unable to achieve a 
successful pregnancy at term.
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