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study question: Does the use of diagnostic criteria in the hysteroscopic diagnosis of a septate uterus improve inter-observer agreement?

summary answer: Pre-set diagnostic criteria slightly improve the inter-observer reproducibility of hysteroscopy in diagnosing a uterine
septum, although agreement remains moderate.

what is known already: The inter-observer agreement on the hysteroscopic diagnosis of the septate uterus has been reported to be
poor.

study design, size, duration: From April 2013 until May 2014, a randomized controlled comparative inter-observer study was
performed. A total of 191 gynecologists from 43 countries took part.

participants/materials, settings, methods: Each gynecologist was asked to assess 10 video recordings of hysteroscopy
procedures with a specific focus on the internal uterine shape. The hysteroscopies had been performed in subfertile women and women with
recurrent miscarriage. The recordings contained images of uterine cavities primarily diagnosed as septate, arcuate or normal. Participating gyne-
cologists were randomized into two groups: one group received diagnostic criteria for a septate uterus before assessment of the videos (DC
group), whereas the other group assessed the recordings without instruction (no DC group). The inter-observer agreement, expressed as
the intra-class correlation coefficient (ICC), was compared between groups. Main outcomes were the inter-observer agreement on the
uterine shape and the necessity of surgical correction.

main results and the role of chance: Eighty-six observers were randomized to the DC group and 105 to the no DC group.
The ICCs in the diagnosis of a septum were 0.59 versus 0.52, in the DC group and the non-DC group, respectively (P-value: 0.002). The overall
agreement on the need for surgical correction was found to be moderate (DC ICC 0.43 versus no DC 0.39, P-value: 0.70). Most importantly, once
a septate uterus had been diagnosed, the agreement on the need for surgery was poor in both groups (DC ICC 0.05 versus no DC ICC 0.02,
P-value: 0.78).

limitations, reasons for caution: We used video recordings rather than studying real-time hysteroscopic procedures, which
may have influenced the accuracy of the assessments.

wider implications of the findings: The reproducibility of hysteroscopy for the diagnosis of a septate uterus is moderate, even
with the use of standardized criteria. The fact that the agreement among physicians on both the diagnosis of a uterine septum, as well as the de-
cision to resect such septum after hysteroscopy is moderate, may imply that hysteroscopy is insufficient as single tool to diagnose and decide on
treatment of a septate uterus.
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Introduction
Office hysteroscopy is increasingly used as a screening tool in subfertile
women. The reported prevalence of intrauterine abnormalities in this
population shows considerable variation (11–45%) (Oliveira et al.,
2003; Bosteels et al., 2010; Fatemi et al., 2010). This variation is not
only seen for small, unsuspected abnormalities, but also for profound
malformations such as the septate uterus (Grimbizis et al., 2001). Al-
though the American Fertility Society (AFS) classification is used world-
wide to categorize uterine anomalies, an exact definition of class V
(septate uterus) and VI (arcuate uterus) abnormalities is not provided
(AFS, 1998). In contrast, the new European Society of Human Reproduc-
tion and Embryology (ESHRE) and European Society for Gynaecological
Endoscopy (ESGE) classification defines a septate uterus as a uterus with
a normal outline and an internal indentation at the fundal midline exceed-
ing 50% of the uterine wall thickness (Grimbizis et al., 2013). This classi-
fication is of limited use for hysteroscopy, as the thickness of the uterine
wall cannot be determined during this procedure.

A septate uterus results from abnormal resorption of the Mullerian
ducts during fetal life. High-quality studies on the clinical impact of the
septate uterus in fertile women are lacking but the condition seems to
be associated with adverse pregnancy outcomes (increased miscarriage
(Raga et al., 1997; Chan et al., 2011), preterm delivery and breech presen-
tation rates (Homer et al., 2000; Fox et al., 2014)). The effect of a septum
on fertility is less clear. The prevalence of the septate uterus in the infertile
population is similar compared with a population of patients who under-
went investigation of the uterus for other indications (e.g. sterilization,
pelvic pain and abnormal bleeding) (Chan et al., 2011). This suggests
that a uterine septum does not play a role in the process of conception
as such. Not only the septate uterus, but also the arcuate uterus is charac-
terized by a certain degree of indentation of the fundus into the uterine
cavity. The arcuate uterus is a variation of normal uterine anatomy and
is not associated with adverse pregnancy outcomes or infertility (Lin
et al., 2002; Mucowski et al., 2010; Gergolet et al., 2012; Grimbizis et al.,
2013). Due to the differences in pregnancy outcome, correct diagnosis
of both conditions is essential. In a recent study, however, the agreement
on the diagnosis of the septate uterus based on hysteroscopy was demon-
strated to be poor with differentiation between a septate and arcuate
uterus appearing to be especially difficult (Smit et al., 2013).

The data mentioned above suggest that the reproductive outcome of
women diagnosed with a uterine septum is compromised. These sugges-
tions, together with the fact that a uterine septum can easily be cor-
rected, have led to the performance of septum resection in daily
practice, thus assuming that this optimizes pregnancy chances. Surpris-
ingly, and maybe unfortunately, randomized controlled trials evaluating
the effectiveness of hysteroscopic septum resection have never been
performed, although currently such a trial is under execution in The
Netherlands (NTR number 1676). Although randomized clinical trials
are lacking, septum resection can only be effective if the diagnosis of a
uterine septum can be made accurately. In absence of a perfect diagnos-
tic gold standard, reproducibility of the diagnosis is a prerequisite for an

accurate diagnosis, which in itself is needed to allow subsequent treat-
ment to be effective.

The development of standardized definitions for the hysteroscopic
diagnosis of the septate uterus might increase consensus among gynecol-
ogists, and thereby the accuracyof office hysteroscopyas a screening tool
for uterine abnormalities. Therefore, the aim of this study is to assess the
reproducibility of the hysteroscopic diagnosis of a uterine septum, both
without and with the instruction for criteria to diagnose a septate uterus.

Materials and Methods
We performed a randomized controlled reproducibility study involving
191 gynecologists from 43 countries. An email was sent to all ESGE
members with an e-mail invitation to participate in the DUTCHIES (Diag-
nostic Criteria for the Hysteroscopic diagnosis of the Septate uterus)
study. We asked them to assess 10 hysteroscopy recordings with specific
focus on the internal uterine shape and to fill out a short questionnaire for
each recording. Participants could access the questionnaire and the hys-
teroscopy recordings by using the link in the e-mail. The questionnaire
was built using an open-source survey application (https://www
.limesurvey.org). In addition, gynecologists visiting a national Dutch con-
ference (19th Dutch/Flemish Doelen Conference on Infertility, Gyne-
cology and Obstetrics, http://www.igoandpractice.nl) were asked to
participate in the study and assess the recordings on computers at the
study stand. Characteristics of the included observers were recorded, in-
cluding date of birth, level of medical specialization, years of experience
performing hysteroscopy, the estimated amount of hysteroscopies per-
formed, country of OB-GYN residency and country of current affiliation.

Hysteroscopy recordings
The video recordings of hysteroscopy procedures had been performed
in subfertile women or women with recurrent miscarriage and were
placed online after they had been made anonymous. The recordings
were performed in the context of the inSIGHT (Significance of routine
Hysteroscopy prior to a first IVF Treatment cycle, register number:
NCT01242852) and TRUST trial (The Randomized Uterine Septum
Transection Trial, NTR number 1676). The studies were approved by
the institutional review board and informed consent was obtained.

The selected recordings contained images of uterine cavities previously
diagnosed as septate, arcuate or normal based on hysteroscopy and lapar-
oscopy or MRI. Each recording was diagnosed and selected by one of the
four leading experts in the field (F.B., M.H.E., M.B. and M.V.). The proce-
dures had been performed in the early follicular phase of the cycle (cycle
Day 3–12) in three hospitals. In one hospital, hysteroscopies were per-
formed at a random moment in the menstrual cycle. The instruments
and distention medium used varied between the hospitals. Karl Storz con-
tinuous flow hysteroscopes 5-mm and 5.5-mm or 8-mm Olympus hys-
teroscopes were used. Each procedure was recorded. The recordings
were edited so that every recording started at the passage of the internal
os and ended before leaving the external os of the cervix.
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Intervention
Before assessing the recordings, the observers were randomized into
two groups: one group evaluated the shape of the uterine cavity after
having received pre-set diagnostic criteria for a septate uterus (DC
group), while the other group assessed the recordings without additional
information (no DC group). Randomization was performed in a web-
based setting by using the study link provided in the e-mail invitation
and, at the national conference, by sealed envelopes. Participants were
excluded when they did not assess any of the video recordings, when
they did not complete the questionnaire (assessment of ≤4 video
recordings) or in case of double randomization (i.e. when the randomiza-
tion link was used more than once by the same observer).

Definition of the septate uterus
In our previous study, we asked gynecologists for their opinion on the
value of several hysteroscopy characteristics of a septate uterus (Smit
et al., 2013). Based on this study and after an extensive literature
search, several diagnostic criteria were defined that may distinguish
between a normal, arcuate and septate uterus. The systematic search
was conducted in PubMed, Embase and the Cochrane library using the
following keywords and their synonyms: (‘uterine malformation’ or
‘septate uterus’ or ‘arcuate uterus’) and (‘classification system’ or ‘diag-
nostic criteria’ or ‘definition’). An additional search, using web of Science
and Scopus, was conducted in order to reveal any missed articles. The
search resulted in nine relevant articles (Buttram and Gibbons, 1979;
Buttram, 1983; Saleem, 2003; Pui, 2004; Troiano and McCarthy, 2004;
Oppelt et al., 2005; Mueller et al., 2007; Gubbini et al., 2009; Faivre
et al., 2012). None of the articles described criteria specific for the hys-
teroscopic diagnosis of a septate uterus but characteristics for the
septate uterus in general or criteria used for MRI and three-dimensional
sonography. After the literature search for diagnostic criteria was com-
pleted, a proposal of possible diagnostic criteria was compiled by J.S.
and S.O. Any disagreement between the two authors was resolved
through discussion with J.K. and F.B. Subsequently, members of the
general board and the executive board of the ESGE and the members

of the ESHRE special interest group of reproductive surgery were
asked to judge the proposed diagnostic criteria and add suggestions
that could possibly improve those criteria. Ten of the 25 members that
were contacted responded to our request.

The process resulted in three diagnostic criteria (Fig. 1). The first diag-
nostic criterion deals with the extent of the intracavitary development.
Fundal bulging protruding ,30% into the uterine cavity suggests an
arcuate uterus, whereas 30% or more fundal bulging is suspect for a
septate uterus. The second criterion is the angle at the central point of
the indentation of the fundus. An obtuse angle of .908 indicates an
arcuate uterus, whereas a sharp angle of 908 or less indicates a septate
uterus. The last criterion considered the width of the bulging structure
compared with the distance between both tubal orifices. An intercornual
distance of 30% or more suggests an arcuate uterus, whereas an inter-
cornual distance of ,30% suggests a septate uterus.

Evaluation
Standardized assessment forms were used for the evaluation of the hys-
teroscopy recordings (Supplementary, Fig. S1). The assessment forms
contained three questions per recording about the quality of the record-
ing (good, intermediate and poor), internal shape of the uterine cavity
(normal, arcuate and septate) and the observers’ opinion or advice on
the need for surgical correction (yes and no). All observers were
instructed to assess the recordings presuming that a normal outer
contour of the uterus had been diagnosed by laparoscopy or MRI.
Observers in the DC group were offered the pre-set diagnostic criteria
before assessment of the video recordings. The observers were
instructed that they had to use the diagnostic criteria as formulated by
the study to diagnose the uterine shape and that the diagnostic criteria
were available after every video recording. The diagnostic criteria were
explained by illustrations of the diagnostic criteria (Fig. 1). The observers
in the DC group were informed that the proposed diagnostic criteria
were believed to aid in making the right diagnosis and that not all charac-
teristics needed to be present for the correct diagnosis. The group
without DC assessed the recordings without pre-set definitions of the

Figure1 Diagnostic criteria for the septate uterus. (A) Fundal bulging protruding ,30% in the uterine cavity suggests an arcuate uterus. Thirty percent or
more fundal bulging suggests a septate uterus. (B) An obtuse angle (.908) indicates an arcuate uterus. An acute angle (≤908) indicates a septate uterus. (C)
The width of the bulging structure compared with the distance between the tubal orifices suggests an arcuate uterus when ≥30% and a septate uterus when
,30%.
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septate and arcuate uterus. Two authors (J.S. and S.O.) screened all as-
sessment forms. Duplicates were removed and observers were
excluded from analysis if ≤4 video recordings were assessed. Only ques-
tionnaires filled out before the second randomization were used when an
observer was randomized more than once.

Outcomes
The main outcome of this study was the inter-observeragreement on the
hysteroscopic diagnosis of the septate and arcuate uterus in the group
with and without pre-set DC. Moreover, the inter-observer agreement
on the necessity for surgical correction and the opinion on the quality of
the recordings were assessed.

Sample size calculation
We calculated the required sample size by computer simulation. For
various scenarios of values of sample size and the relevant difference in
ICC, random datasets were simulated and the power was assessed
using the fraction of simulated datasets in which the mixed model analysis
revealed a statistical significance difference. The inter-observer agree-
ment on the hysteroscopic diagnosis of the septate and arcuate uterus
appeared to be fair in a previous study (ICC: 0.27) (Smit et al., 2013).
The level of agreement would have to improve to an ICC of at least
0.35 in the group with DC to be considered clinically relevant. With 10
hysteroscopy recordings being used, the number of observers needed
to have 90% power to detect such a difference, with a Bonferroni correc-
tion because we will look at four different determinants (Shape, Correc-
tion, Correction if septate and Quality) (a ¼ 0.05/4 ¼ 0.0125), is 90
per study arm.

Statistical analysis
Descriptive statistics were used to analyse baseline characteristics. We
used Mann–Whitney U-tests and x2 test to compare continuous and di-
chotomous data, respectively. The inter-observer agreement on the
uterine shape and necessity for correction was calculated for both
groups. Because the aim of the study wasto investigate the impact of diag-
nostic criteria on the level of inter-observer agreement, the agreement
within both groups was compared and not the agreement between
both groups. The inter-observer agreement was expressed as the intra-
class correlation coefficient (ICC). The ICC is an approximation of the
overall weighted k and was applied to calculate the mean k-values
(Fleiss and Cohen, 1973). Ak-value (and therefore ICC) of ,0.20 repre-
sents poor agreement, 0.21–0.40 fair agreement, 0.41–0.60 moderate
agreement, 0.61–0.80 substantial agreement, while avalue of 0.81–1.00
indicates almost perfect agreement (Landis and Koch, 1977). The ICC
was calculated from a linear mixed model as ICC ¼ variance
{recording}/{variance (recording) + residual variance}. A linear mixed
model was used to calculate the variance using the video recording as
a random effect, thereby adjusting for within person repetitions. The dif-
ference in reliability between the group with and without DC was com-
puted by a linear mixed model using the group as fixed effect, including
different residual variances per group. A formal likelihood ratio test
was used to determine the impact of DC on the ICC by comparing the
model with and without DC. Statistical analysis was performed using
SPSS version 20.0 (SPSS Inc.) and R version 3.1.0 (http://www
.r-project.org/).

Subgroup analysis
To assess the impact of the differentiation between the normal and
arcuate uterus on the inter-observer agreement, subgroup analysis
was performed in which the normal and arcuate uterus were categorized
as one diagnosis (normal or arcuate versus septate). To investigate the
general opinion on the necessity for surgical correction of a septate
uterus among participants in this study, an additional analysis was per-
formed. In this subgroup analysis, recordings were only included if a
septate uterus was diagnosed.

Results
Randomization for this study wasopen from April 2013 until May 2014. A
total of 389 observers were randomized, of which 30 observers assessed
the recordings during the Dutch Doelen Conference. The randomization
link for online assessment of the video recordings was used 359 times.
After online randomization, 54 assessments were excluded because of
double randomization (i.e. when the randomization link was used
more than once by the same observer), 125 participants were excluded
because they did not assess any of the video recordings, 19 observers
were excluded because the questionnaire was incomplete (assessment
of ≤4 video recordings). Finally, 191 observers from 43 different coun-
tries were included in the analysis, of which 86 participants were included
in the DC group and 105 in the no DC group (Fig. 2).

Observers
The group of observers consisted of 174 gynecologists and 17 residents.
Their median [interquartile range] age was 46 years [39–55], the median
number of years of hysteroscopy experience was 10 [5–20] and the
median number of hysteroscopies performed was 600 [150–2000].
No significant differences in baseline characteristics were present
between the DC and no DC group (Table I).

Inter-observer agreement
The quality of each recording (n ¼ 10) was judged by every observer
(n ¼ 191). The quality of the recording was scored as good or inter-
mediate in 77% of the cases (1468/1910). In both groups, agreement
for recording 2 and 3 on the diagnosis of a septate uterus was near com-
plete, 183/191 and 185/191, respectively (Fig. 3). These recordings
showed a distinct clear septum (recording 2, Supplementary, Fig. S2).
Agreement for the other recordings was less concordant (e.g. recording
7, Supplementary, Fig. S2). The agreement on the uterine shape was
moderate in both groups. The ICC for the uterine shape was higher in
the DC group than in the no DC group (ICC 0.59 versus 0.52, P-value:
0.002) (Table II). The overall agreement on the need for surgical correc-
tion of the uterine abnormality was moderate (ICC: 0.43 versus 0.39,
P-value: 0.7) (Table II).

Subgroup analysis
The inter-observer agreement for the diagnosis of the uterine shape,
categorized as normal or arcuate versus septate, was substantial for
the DC group and moderate for the no DC group (ICC: 0.64 versus
0.58, P-value: 0.08). Most importantly, the agreement on the need for
surgery when a septate uterus had been diagnosed was poor (DC ICC
0.05 versus no DC ICC: 0.02, P-value: 0.78).
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Discussion
To our knowledge, this is the first study that investigates the impact of the
application of pre-set criteria on the reproducibility of the hysteroscopic
diagnosis of the septate uterus. This study shows that using diagnostic cri-
teria improves the inter-observer agreement for the hysteroscopic diag-
nosis of the septate uterus, but that the level of agreement remains
moderate. The clinical relevance of the improved diagnostic accuracy
may therefore be questioned. The level of agreement became substantial
when the arcuate uterus was incorporated in the definition of a normal
uterus in the subgroup analysis, although this did not reach statistical sig-
nificance. The inter-observer agreement was highest for video record-
ings showing uterine cavities with a distinct septum (recording 2 and 3,
Fig. 3; Supplementary, Fig. S2). This suggests that differentiation of the
normal or classical septate uterus from less explicit abnormalities, such
as the arcuate uterus, is especially difficult. The agreement probably is
better when diagnosing the extremes (e.g. total septum and normal
uterus). Also, the consensus on the need for surgical correction was
only moderate (ICC: 0.41), and extremely poor once a septum had
been diagnosed (ICC: 0.05).

Strengths of this study are its randomized design and the international
setting providing a proper representation of the current global agree-
ment on the septate uterus. The gynecologists that participated were
representative for the overall group of physicians specialized in repro-
ductive surgery. As shown in Table I, the participants originated from
43 countries from different continents and were experienced with per-
forming hysteroscopy. Additionally, the diagnostic criteria were formu-
lated based upon expert opinion and the current literature.
Furthermore, a power calculation was performed. An alternative study
design would have been to investigate the agreement of observers
before and after training for diagnostic criteria. However, this study
design would lead to methodological problems such as carry-over
effects. Some limitations of this study also need to be addressed. We
excluded participants after randomization if videos were not assessed
and consequently, predominantly well-motivated gynecologists may
have been included in the study. On the other hand, even motivated phy-
sicians may have been disturbed while preparing for the questionnaire
and later on forgot to continue. This latter may well have been mostly
according to chance effects and is not likely to have influenced results.
Randomization was performed to reduce the risk of confounding by

Figure 2 Flow diagram of the recruiting process of observers. DC: diagnostic criteria. *In case of double randomization, only the questionnaire filled out
after the first randomization was included into the analysis (DC group: 7 observers, no DC group: 14 observers).
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creating equality in the observer groups. By the exclusion of participants,
the distribution between groups could have been disrupted if differential
dropout waspresent. However, this seemsto be unlikely, because no sig-
nificant differences were present in baseline characteristics, while the

dropout rate (52% (n ¼ 94) in the DC group and 50% (n ¼ 104) in
the no DC group (Figure 2)), and reasons for exclusion were equally dis-
tributed between both groups. Another possible limitation is that the
sample of observers might have been a sample of convenience rather
than a random sample. Unfortunately, this is an inevitable risk of an
online questionnaire as participation will depend on the willingness of
the gynecologists to participate. However, it is barely feasible to obtain
a truly random sample from a human population, as people are
allowed to choose whether they participate or not. Furthermore, the
use of video recordings to assess the internal uterine shape might be con-
sidered as a limitation. The reproducibility of hysteroscopy may have
been affected because the participant was dependent on the skills of
the hysteroscopy performer for the assessment of the uterine shape.
However, the hysteroscopies were performed by four experienced
gynecologists and the quality of the recordings was judged to be good
or intermediate in 77% of the cases. Moreover, the observers assessed
the hysteroscopy recordings under the baseline information that the
outer contour of the uterus was normal. In practice, hysteroscopy is
often performed prior to laparoscopy and this information is not avail-
able. The final study limitation is that the proposed diagnostic criteria
cannot be objectified by measurement during hysteroscopy and there-
fore might be difficult to use. Although the diagnostic criteria can
support the right diagnosis, assessment of the internal uterine shape
remains subjective. This could have influenced the extent of improve-
ment in agreement when diagnostic criteria are used. The impact of diag-
nostic criteria may therefore be higher for diagnostic modalities, such as
three-dimensional sonography and MRI, where different features of the
septate uterus can be measured.

........................................................................................

Table I Characteristics of participants Categorical data
are given as number (%), continous data are given as
median [interquartile range].

Diagnostic
criteria

No diagnostic
criteria

No. of participants 86 105

Specialist OBGYN 80 (93) 94 (90)

Resident OBGYN 6 (7) 11 (11)

Age in years 45 [37–55] 47 [39–54]

Years of experience 10 [5–19] 10 [5–20]

No. of hysteroscopies
performed

500 [150–2000] 1000 [200–2200]

Residence (no. of participants per continent)

Europe 63 (73) 86 (81)

Asia 13 (15) 8 (8)

South America 4 (5) 1 (1)

Middle East 2 (2) 9 (9)

Africa 1 (1) 1 (1)

Unknown 3 (3) 0 (0)

Figure 3 Assessments on the internal uterine shape. This figure shows the assessments by the groups of observers with or without the pre-set diagnostic
criteria, of the internal uterine shapes shown in the video recordings. Blue: normal uterine cavity, green: arcuate uterus, brown: septate uterus.
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The level of agreement in this study was higher for both the DC and no
DC group (ICC: 0.59 and ICC: 0.52) compared with our previous study
investigating the inter-observer agreement for the diagnosis of the
septate uterus at hysteroscopy (ICC: 0.27) (Smit et al., 2013). This differ-
ence might be explained by the recently published classification system
for uterine malformations by the ESGE and ESHRE (Grimbizis et al.,
2013). This classification system gives a precise description of the
septate uterus and might have led to more consensus, on the exact def-
inition of the septate uterus among gynecologists worldwide. At the
moment of our first inter-observer study, only the AFS-classification
system was available for the classification of uterine malformations.
This classification system lacks a precise description of the septate and
arcuate uterus making it hard to distinguish between both conditions.
Differences in the quality of the recordings or hysteroscopy procedures
might also explain the different level of agreement. However, the opinion
of the observers on the quality of the recordings in both studies was com-
parable (this study: 77% good/moderate, Smit et al., 2013: 81% good/
moderate). In current practice, hysteroscopy combined with laparos-
copy is still considered to be the gold standard for diagnosing the
septate uterus. However, based upon this study the reproducibility in
diagnosing the septate uterus should be questioned. Other diagnostic
modalities such as three-dimensional sonography and MRI have
proved to be highly accurate in diagnosing uterine malformations, includ-
ing the septate uterus (Ghi et al., 2009; Bermejo et al., 2010). Also, the
reproducibility of both techniques appears to be almost perfect. For
three-dimensional sonography a k-value of 0.97 (95% CI: 0.94–1.00)
for diagnosing uterine malformations has been described and for MRI a
high level of agreement for diagnosing uterine cavity pathology was
found (mean k: 0.97, 95% CI: 0.91–1.00) (Dueholm et al., 2002; Salim
et al., 2003). Also for exact measurements, such as septum size, MRI
and three-dimensional ultrasound reveal comparable results (Ata
et al., 2014). Compared with hysteroscopy, three-dimensional sonog-
raphy and MRI seem to be good or even better alternatives to diagnose
the septate uterus. The gold standard for diagnosing the septate uterus
should therefore be reconsidered and specified by the ESGE/ESHRE
classification system. This might be necessary to achieve uniformity in
the diagnosis and treatment of uterine malformations. The new classifi-
cation system for uterine malformations published by the ESGE and
ESHRE may have led to more consensus on the exact definition of the
septate uterus in general. However, it cannot be used for hysteroscopy
because the uterine wall thickness is used as reference point. The diag-
nostic features as formulated in the new classification system can be mea-
sured by both three-dimensional sonography and MRI.

Correct diagnosis of the septate uterus is necessary because of the dif-
ferences in pregnancy outcome. Although, treatment of the septate
uterus is still subject of debate, in some clinics septum resection is

performed on regular basis. The accuracy of hysteroscopy in diagnosing
the septate uterus is less good than expected. Therefore, hysteroscopy
as a single tool to diagnose a septate uterus is considered to be insuffi-
cient. Also treatment of the septum may better be based on further diag-
nostic steps such as MRI or three-dimensional ultrasound. Misclassifying
a septate uterus might lead to overtreatment and unnecessary harm to
the patient. The results of our study jeopardize the value of studies on
the effectiveness of septum resection for women with subfertility or re-
current miscarriage. When the same woman has a septum and needs
surgery according to one gynecologist, while another gynecologist
does not diagnose that septum, overall treatment effect will be limited
as one woman gets offered resection with one doctor, but not with
another. This implicates that the potential treatment effect can at
maximum be 50% of what would be achieved when all women were cor-
rectly diagnosed. The total absence of reproducibility for the indication
for resection once a septate uterus has been diagnosed, indicates that
the test-treatment indication is completely ineffective. There are no
RCTs comparing septum resection to no treatment, with one trial
ongoing (TRUST trial, NTR number 1676). In our opinion, completion
of this trial should be top priority.

In conclusion, diagnostic criteria slightly improve the reproducibility of
hysteroscopy in diagnosing the septate uterus but agreement is still only
moderate. The fact that the agreement among physicians on both the
diagnosis of a uterine septum as well as the advice to resect such
septum was moderate, may imply that hysteroscopy is insufficient as a
single tool to diagnose a septate uterus. The diagnosis should be con-
firmed by additional diagnostic techniques such as three-dimensional
ultrasound or MRI. In fact, under current conditions, if two doctors
have a different opinion on the diagnosis of a septum and subsequent re-
section, at least one of the patients seen by these two doctors receives
inappropriate treatment.
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DC group) and 0.98 for need for surgical correction.

Hysteroscopic diagnosis of the septate uterus 1329

http://humrep.oxfordjournals.org/lookup/suppl/doi:10.1093/humrep/dev082/-/DC1
http://humrep.oxfordjournals.org/
http://humrep.oxfordjournals.org/
http://humrep.oxfordjournals.org/
http://humrep.oxfordjournals.org/
http://humrep.oxfordjournals.org/


criteria, S.O. searched the electronic databases for diagnostic criteria;
M.J.E. provided statistical support and performed analysis; J.K. selected
the video recordings and revised several drafts of the manuscript; H.T.
and B.W.M. revised several drafts of the manuscript; F.B., M.H.E., M.B.
and M.V. performed the hysteroscopies and revised the manuscripts.
All authors confirmed with the final version of the manuscript.

Funding
No funding was received for this study.

Conflict of interest
No conflicts of interest are present for any of the authors.

References
Ata B, Nayot D, Nedelchev A, Reinhold C, Tulandi T. Do measurements of

uterine septum using three-dimensional ultrasound and magnetic
resonance imaging agree? J Obstet Gynaecol Can 2014;36:331–338.

Bermejo C, Martinez Ten P, Cantarero R, Diaz D, Perez Pedregosa J,
Barron E, Labrador E, Ruiz Lopez L. Three-dimensional ultrasound in
the diagnosis of Mullerian duct anomalies and concordance with
magnetic resonance imaging. Ultrasound Obstet Gynecol 2010;
35:593–601.

Bosteels J, Weyers S, Puttemans P, Panayotidis C, Van Herendael B, Gomel V,
Mol BW, Mathieu C, D’Hooghe T. The effectiveness of hysteroscopy in
improving pregnancy rates in subfertile women without other
gynaecological symptoms: a systematic review. Hum Reprod Update
2010;16:1–11.

Buttram VC Jr. Mullerian anomalies and their management. Fertil Steril 1983;
40:159–163.

Buttram VC Jr, Gibbons WE. Mullerian anomalies: a proposed classification.
(An analysis of 144 cases). Fertil Steril 1979;32:40–46.

Chan YY, Jayaprakasan K, Zamora J, Thornton JG, Raine-Fenning N,
Coomarasamy A. The prevalence of congenital uterine anomalies in
unselected and high-risk populations: a systematic review. Hum Reprod
Update 2011;17:761–771.

Dueholm M, Lundorf E, Sorensen JS, Ledertoug S, Olesen F, Laursen H.
Reproducibility of evaluation of the uterus by transvaginal sonography,
hysterosonographic examination, hysteroscopy and magnetic resonance
imaging. Hum Reprod 2002;17:195–200.

Faivre E, Fernandez H, Deffieux X, Gervaise A, Frydman R, Levaillant JM.
Accuracy of three-dimensional ultrasonography in differential diagnosis
of septate and bicornuate uterus compared with office hysteroscopy
and pelvic magnetic resonance imaging. J Minim Invasive Gynecol 2012;
19:101–106.

Fatemi HM, Kasius JC, Timmermans A, van Disseldorp J, Fauser BC,
Devroey P, Broekmans FJ. Prevalence of unsuspected uterine cavity
abnormalities diagnosed by office hysteroscopy prior to in vitro
fertilization. Hum Reprod 2010;25:1959–1965.

Fleiss J, Cohen J. The equivalence of weighted kappa and the intraclass
correlation coefficient as meausres of reliability. Educ Psychol Meas 1973;
33:613–619.

Fox NS, Roman AS, Stern EM, Gerber RS, Saltzman DH, Rebarber A. Type of
congenital uterine anomaly and adverse pregnancy outcomes. J Matern
Fetal Neonatal Med 2014;27:949–953.

Gergolet M, Campo R, Verdenik I, Kenda Suster N, Gordts S, Gianaroli L. No
clinical relevance of the height of fundal indentation in subseptate or
arcuate uterus: a prospective study. Reprod Biomed Online 2012;
24:576–582.

Ghi T, Casadio P, Kuleva M, Perrone AM, Savelli L, Giunchi S, Meriggiola MC,
Gubbini G, Pilu G, Pelusi C et al. Accuracy of three-dimensional ultrasound
in diagnosis and classification of congenital uterine anomalies. Fertil Steril
2009;92:808–813.

Grimbizis GF, Camus M, Tarlatzis BC, Bontis JN, Devroey P. Clinical
implications of uterine malformations and hysteroscopic treatment
results. Hum Reprod Update 2001;7:161–174.

Grimbizis GF, Gordts S, Di Spiezio Sardo A, Brucker S, De Angelis C,
Gergolet M, Li TC, Tanos V, Brolmann H, Gianaroli L et al. The ESHRE–
ESGE consensus on the classification of female genital tract congenital
anomalies. Gynecol Surg 2013;10:199–212.

Gubbini G, Di Spiezio Sardo A, Nascetti D, Marra E, Spinelli M, Greco E,
Casadio P, Nappi C. New outpatient subclassification system for
American Fertility Society Classes V and VI uterine anomalies. J Minim
Invasive Gynecol 2009;16:554–561.

Homer HA, Li TC, Cooke ID. The septate uterus: a review of management
and reproductive outcome. Fertil Steril 2000;73:1–14.

Landis JR, Koch GG. The measurement of observer agreement for
categorical data. Biometrics 1977;33:159–174.

Lin PC, Bhatnagar KP, Nettleton GS, Nakajima ST. Female genital anomalies
affecting reproduction. Fertil Steril 2002;78:899–915.

Mucowski SJ, Herndon CN, Rosen MP. The arcuate uterine anomaly: a
critical appraisal of its diagnostic and clinical relevance. Obstet Gynecol
Surv 2010;65:449–454.

Mueller GC, Hussain HK, Smith YR, Quint EH, Carlos RC, Johnson TD,
DeLancey JO. Mullerian duct anomalies: comparison of MRI diagnosis
and clinical diagnosis. AJR Am J Roentgenol 2007;189:1294–1302.

Oliveira FG, Abdelmassih VG, Diamond MP, Dozortsev D, Nagy ZP,
Abdelmassih R. Uterine cavity findings and hysteroscopic interventions
in patients undergoing in vitro fertilization-embryo transfer who
repeatedly cannot conceive. Fertil Steril 2003;80:1371–1375.

Oppelt P, Renner SP, Brucker S, Strissel PL, Strick R, Oppelt PG, Doerr HG,
Schott GE, Hucke J, Wallwiener D et al. The VCUAM (Vagina Cervix
Uterus Adnex-associated Malformation) classification: a new
classification for genital malformations. Fertil Steril 2005;84:1493–1497.

Pui MH. Imaging diagnosis of congenital uterine malformation. Comput Med
Imaging Graph 2004;28:425–433.

Raga F, Bauset C, Remohi J, Bonilla-Musoles F, Simon C, Pellicer A.
Reproductive impact of congenital Mullerian anomalies. Hum Reprod
1997;12:2277–2281.

Saleem SN. MR imaging diagnosis of uterovaginal anomalies: current state of
the art. Radiographics 2003;23:e13.

Salim R, Woelfer B, Backos M, Regan L, Jurkovic D. Reproducibility of
three-dimensional ultrasound diagnosis of congenital uterine anomalies.
Ultrasound Obstet Gynecol 2003;21:578–582.

Smit JG, Kasius JC, Eijkemans MJ, Veersema S, Fatemi HM, Santbrink van EJ,
Campo R, Broekmans FJ. The international agreement study on the
diagnosis of the septate uterus at office hysteroscopy in infertile patients.
Fertil Steril 2013;99:2108–2113.e2.

The Ame, rican Fertility Society (AFS). The American fertility society
classifications of adnexal adhesions, distal tubal obstruction, occlusion
secondary to tubal ligation, tubal pregnancies, mullerian anomalies and
intrauterine adhesions. Fertil Steril 1998;49:944–955.

Troiano RN, McCarthy SM. Mullerian duct anomalies: imaging and clinical
issues. Radiology 2004;233:19–34.

1330 Smit et al.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


