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Abstract Transvaginal ultrasound and office hysteroscopy
are established diagnostic tools for the evaluation of
infertility patients, with hysteroscopy often considered as
the more precise method to evaluate the uterine cavity and
ultrasound as the more readily available and less invasive
method. We look at both methods in two typical infertility
patient groups, including one group with a history of failed
in vitro fertilization—embryo transfer (IVF-ET) cycles.
Eighty patients were prospectively evaluated. Forty patients
presented with a history of failed embryo transfer despite
repeat normal transvaginal ultrasound examinations. Forty
infertility patients with abnormal ultrasound testing served
as a group for comparison. All patients underwent office
hysteroscopy. In the subgroup with abnormal ultrasound
findings, office hysteroscopy confirmed the diagnosis in
75% of cases but did not add new information. In patients
with a history of failed embryo transfer and at least twice
normal ultrasound examinations, only 1/40 patients (2.5%)
was noted to have a minor abnormality on office hystero-
scopy not previously diagnosed on ultrasound. In infertility
patients, including those with a history of failed IVF-ET
cycles, repeat normal transvaginal ultrasound appears to be
an efficient method for the determination of significant
intrauterine abnormalities.
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Background

The exact causes of failed in vitro fertilization—embryo
transfer (IVF-ET) cycles frequently remain unclear. While
patient age and the quality of the transferred embryo play
an important role, local factors like anatomic alterations of
the uterine cavity can also be implicated. Intrauterine
abnormalities like uterine septae, submucous myomas,
polyps, or adhesions can prevent the successful implanta-
tion of a viable embryo [1-4].

Patients undergoing assisted reproductive interventions
receive transvaginal ultrasound examinations at various
stages of their treatment. Prior to therapy, the anatomic
situation of the internal genitalia is assessed and repeatedly
reviewed at the time of cycle monitoring. Other than the
growth of the follicles, the uterine cavity and the structure
and thickness of the endometrium are repeatedly evaluated.

Many reproductive endocrinologists use office hystero-
scopy as a routine examination to further evaluate the
intracavitary situation [3]. While office hysteroscopy is an
established procedure with very low complication rates, it is
slightly more invasive than transvaginal ultrasound, creat-
ing both additional costs and increased discomfort to the
patient. The value of office hysteroscopy in the manage-
ment of IVF patients, including IVF patients with failed
cycles, has been well documented [5, 6]. We were
interested in the respective diagnostic value of transvaginal
ultrasound when compared with office hysteroscopy in this
context: Looking at a group of failed IVF-ET patients, we
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specifically evaluated the additional diagnostic value of
office hysteroscopy when compared to repeat transvaginal
ultrasound examinations. To further delineate the ability of
office hysteroscopy to diagnose findings not previously
noted on ultrasound, a comparison group with pathologic
ultrasound findings was added to the study.

Patients and methods

A prospective analysis was performed over the course of
4 months, looking at two groups of patients. Group A
consisted of IVF—ET patients with at least two failed
assisted reproductive technology (ART) cycles who had
never been diagnosed with any uterine abnormality
during previous transvaginal ultrasound examinations
performed prior to their infertility treatment nor during
their ART cycles. During the study period, all patients
presenting with this history were included in the study.
As part of the routine monitoring of IVF-ET cycles,
within the study group, at least three transvaginal
ultrasound examinations were performed at a minimum.
Ultrasound examinations were 2D/3D examinations
performed by three experienced ultrasonographers (at-
tending level, at least 3 years of professional experience:
BL, SB, and EN). Group B consisted of patients with
primary or secondary infertility or recurrent miscarriage
without ongoing ART interventions, but with ultrasound
examinations indicative of intrauterine abnormalities.
Ultrasound findings considered “abnormal” were
reviewed by two of the authors (BL, SB). All deviations
from a normal-sized, regularly shaped uterus with a
cavity appropriate for the day of the menstrual cycle
were considered “pathological,” including abnormal
thickening of the endometrial stripe, calcifications, and
myometrial protrusion into the cavity. To focus on
intracavitary abnormalities, patients with myomas that
were felt to be remote from the cavity (subserous,
intramural) were excluded. The study protocol defined
“abnormal hysteroscopy” as any hysteroscopy revealing
the presence of endometrial or endocervical polyps,
submucous myomas, or transmural myomas protruding
and deforming the uterine cavity, intrauterine synechiae,
intrauterine septae, or embryologic anatomic alterations
of the uterus (arcuate uterus, etc.) as well as intrauterine
adhesions.

After obtaining informed consent and according to the
routine standard of care at our institution, all patients
underwent office hysteroscopy without anesthesia. Addi-
tional analgesia was not necessary in the cases described.
Hysteroscopy was performed during the first half of the
menstrual cycle. Routine 4-mm hysteroscopes (Karl Storz
Company) were used (Fig. 1). The distension medium was
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Fig. 1 Standard 4-mm hysteroscope for office hysteroscopy

sterile normal saline solution. No cervical dilatation was
performed. All ultrasound examinations were performed by
expert ultrasonographists as mentioned above, using a
dedicated 6.5-MHz transvaginal ultrasound probe. 2D/3D
imaging was performed. The study protocol did not differ
from the routine workup procedures for IVF patients at our
institution. All patients receive transvaginal ultrasound and
office hysteroscopy. MRI examinations are reserved for
specific questions (i.e., uterine embryologic abnormalities).
Hysterosalpingographies (HSGs) are only rarely performed.

Results/findings

A total of 80 patients were enrolled in the study. In group A
(>2 failed IVF-ET cycles), 40 patients were evaluated.
Despite previously unremarkable transvaginal ultrasound
examination, these patients underwent diagnostic outpatient
hysteroscopy as described above prior to their subsequent
infertility treatment.

Group B consisted of 40 patients who were treated
because of infertility (primary or secondary) or recurrent
miscarriage. These patients had had at least one transvaginal
ultrasound indicative of abnormalities of or involving the
uterine cavity. They underwent routine office hystero-
scopy to further delineate the existing abnormality

Of 80 hysteroscopies, 79 were performed according to
protocol, with adequate visualization of the uterine cavity.
In one case (group B), severe cervical stenosis made an
adequate procedure impossible. The patient was referred to
routine diagnostic hysteroscopy under anesthesia. No
complications such as perforation, infection, bleeding, or
major patient discomfort occurred.

Patient age was between 27 and 41 years for group A
(average age 34.7 years) and between 20 and 41 years for
group B (average age 34.4 years). The most common
indications for IVF-ET treatment were tubal sterility, long-
standing idiopathic sterility, and male oligoasthenoterato-
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zoospermia (OAT syndrome) in both groups. Patient
characteristics, including a comparison between both
groups, are shown in Table 1.

Twenty-five patients in group A (=2 failed ART cycles)
had initially presented with primary sterility and 15 with
secondary sterility. Of the 15 patients with secondary
sterility, eight patients had had one previous successful
pregnancy. In seven patients, infertility treatment had led to
one unsuccessful pregnancy with first trimester pregnancy
loss.

The 40 patients in group A presented with a total of 145
previous IVF-ET cycles. The individual number of treat-
ment cycles was between two (the minimum number for
inclusion) and nine. Most patients in this group were
referred to our center from other institutions.

Results of hysteroscopy

In group A, only one out of 40 patients (2.5%) was found to
have significant intrauterine findings on hysteroscopy that
could have significantly decreased her chances of success-
ful IVF-ET treatment. Despite previously unremarkable
transvaginal ultrasound examinations, the patient was found
to have a 0.5-cm submucous/intramural myoma of the left
sidewall (Fig. 2). The patient’s history was remarkable for
one previous pregnancy after ICSI that had ended in a first
trimester loss, followed by three subsequently unsuccessful
treatment cycles. The patient underwent operative hyster-
osopic myomectomy. In two patients, small intracervical
polyps were noted. In both of these patients, the uterine
cavity was unremarkable. In summary, our results show that
in 39/40 ART patients with previously failed IVF treat-
ments (97.5%), the evaluation of the uterine cavity with
repeat transvaginal ultrasound was correct and later
confirmed by hysteroscopy. Only in one patient was a

Table 1 Patient characteristics

Group A Group B
Number of patients 40 40
Range of ages 2741 2041
Average age 34,7 34,37
Previous ART cycles (n) 2-9 0
Primary sterility 25 (=62.5%) 25 (=62.5%)
Secondary sterility 15 (=37.5%) 15 (=37.5%)
Pathologic tubal factor 9 (=22.5%) 6 (=15.0%)
Idiopathic sterility 6 (=15.0%) 18 (=45%)
OAT syndrome* 25 (=62.5%) 6 (=15.0%)

Recurrent miscarriage 0 10 (=25.0%)

# Oligoasthenoteratozoospermia

Fig. 2 Small submucous/intramural myoma arising from the left
sidewall

potentially significant abnormality (submucous myoma)
noted that had not been seen on ultrasound.

In group B, the ultrasound diagnosis leading to hystero-
scopy was intracavitary polyp in 11 cases, myomas
involving the cavity in 14 cases, and uterine septum in 12
cases. In three cases, abnormal appearance of the endome-
trium was the indication for hysteroscopy. Hysteroscopy
subsequently confirmed the ultrasound diagnosis in 30/40
cases (75%). In nine cases, hysteroscopy revealed a normal
uterine cavity. Only in one patient (2.5%) was the
ultrasound diagnosis of endometrial polyp corrected:
Hysteroscopy revealed the presence of a mostly intra-
cavitary submucous myoma.

Discussion

Transvaginal ultrasound is an integral part of both diagnosis
and treatment of reproductive endocrinology patients. In the
hands of an expert ultrasonographer, it allows for exact
evaluation of the internal genitalia in general and the uterus
in particular. Specifically, it allows for an exact evaluation
of the uterine cavity as well as the endometrium. Polyps,
myomas, and uterine septae are readily seen and diagnosed.
A normal, layered endometrial appearance at the time of
ovulation has been shown to be associated with an
increased pregnancy rate [7].

While ultrasound is an indirect, completely noninvasive
diagnostic procedure, hysteroscopy allows for direct visu-
alization of the uterine cavity and as such remains the
ultimate diagnostic tool for the evaluation of intrauterine
pathology. Even though it is a minimally invasive proce-
dure, particularly in the technique generally referred to as
“office hysteroscopy,” i.e., hysteroscopy without anesthesia
or cervical dilatations, it is more invasive than ultrasound.
As a procedure, it adds additional costs and discomfort to
the patient.
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Because of its ready availability as well as the generally
low complication rate (though higher than transvaginal
ultrasound), it has been suggested to use office hystero-
scopy routinely, even in the absence of abnormal ultrasound
findings. Looking at the background pathology, it is
interesting to note that abnormalities of the uterine cavity
are found with varying frequency in different studies,
reflecting different definitions of what is abnormal. Table 2
summarizes the existing literature. While submucous
myomas, obvious septae, and uterine synechia are generally
defined as abnormal, small cervical polyps most likely will
not have an appreciable effect on the pregnancy rate.

It is important to note that intracavitary polyps and
myomas are usually easily diagnosed at transvaginal
ultrasound examinations. Only uterine synechia are not
readily seen on ultrasound. Because intrauterine abnormal-
ities are a potentially treatable factor of infertility or
sterility, various publications have looked at the question
whether diagnostic hysteroscopy should be a standard
procedure for every infertility patient [3, 8—11].

Clearly, documented intrauterine pathology has a signif-
icant negative effect on the pregnancy rate after IVF [12].
Some studies have found intrauterine pathology in a
considerable number of infertility patients [3, 4]. It is
important to note that both Hinckley and Berger-Menz
reported on a fairly nonspecific group of patients whereas
Doldi et al. included endometrial hyperplasia and hypoplasia
as intrauterine pathology.

However, the exact effect of documented intrauterine
pathology, particularly discreet findings on ART success
rates, has been questioned [8].

As a result, different recommendations exist. Some
authors [10] recommend routine office hysteroscopy prior
to the first cycle of stimulation while others limit the
procedure to infertility patients with abnormal vaginal
ultrasound findings. Shalev et al. [9] could demonstrate
the high sensitivity and specificity of the transvaginal
ultrasound approach with regard to the detection of
intrauterine abnormalities. At a recent meeting of German
IVF directors, only 3% of centers considered hysteroscopy

prior to IVF mandatory [8]. Modern assisted reproductive
interventions achieve pregnancy rates between 39% per
embryo transfer in a 32-year-old patient and 25% per
embryo transfer in a 40-year-old patient (Deutsches IVF
Register, Jahrbuch 2007). When the initial therapies fail,
the question of whether transvaginal ultrasound is a
sufficient tool to evaluate potential intrauterine pathology
arises. Various studies have looked at this question [8—
11]. Schiano et al. [13] used hysteroscopy in patients with
two unsuccessful IVF cycles and found intrauterine
pathology in 50% of patients. However, the study does
not mention prior ultrasound results. Many of the
pathologic findings were confined to the cervix (polyps,
signs of via falsa after previous surgeries). After appro-
priate treatment, the pregnancy rate increased. Other
studies have addressed the same question, looking at the
value of office hysteroscopy after failed IVF cycles. Some
studies have looked at the value of HSG when compared
to office hysteroscopy. The value of hysteroscopy in this
context has been well documented and is not being
disputed [5, 6, 11, 14]. We specifically compare the value
of office hysteroscopy when preceded by repeat trans-
vaginal ultrasonography, an approach less well studied in
the literature, where mostly hysteroscopy and no inter-
vention have been compared [15, 16]. It has been
criticized that even an expert ultrasonographer will not
be able to see all intrauterine pathologies. Nawroth et al.
[8] looked at this question and found intrauterine
pathology in 10% of patients presenting with normal
ultrasound. The majority of his findings, however, were
intrauterine adhesions that vary considerably in terms of
extent and clinical significance. In our patient group with
unremarkable ultrasound findings, the incidence of
adhesions is much lower.

In this study, we looked at 80 patients, half of them with
a normal uterine ultrasound assessment, the other half with
uterine pathology noted at ultrasound. Those patients with a
normal ultrasound image of the uterine cavity were
infertility patients with a history of minimum two previous
failed ART attempts.

Table 2 Pathologic findings by hysteroscopy in infertility or sterility patients

Publication Patient number Normal Septum Endometrial Submucous Synechia Abnormal uterine

uterine cavity polyp myoma cavity (total)
Bordt et al. [2] 26 88.5% ns 3.8% 7.6% ns 11.5%
Hinckley et al. [3] 1,000 62% 0.5% 32% 3% 3% 38%
Berger-Menz et al. [4] 235 52.7% ns 18.7% 3.4% 3.4% 47.3%
Nawroth et al. [8] 375 ns 2-3% ns ns 1.5-25% 10%
Shalev et al. [9] 74 71.6% 1.4% 9.6% 4.1% 13.7% 28.4%
Doldi et al. [11] 300 60% ns 26% ns ns 40%

ns not specified
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We find that repeated normal ultrasounds correctly
predicts a normal cavity in almost 98% of cases, whereas
even in abnormal ultrasound imaging, 22% of patients will
have a normal cavity, underlining the high sensitivity of an
unremarkable uterine cavity seen at sonography. We thus
confirm the data presented by Shalev et al. [9] as mentioned
above.

Despite looking at a selected clientele (failed IVF), these
numbers differ from some of those quoted in the literature
[8, 10, 13, 17]. Possible explanations are the use of repeat
ultrasound examination (at least three), including the option
for 3D imaging in the hands of skilled and experienced
physician ultrasonographers. Repeat ultrasound within this
context appears to be an accurate and efficient method for
the evaluation of the uterine cavity, comparable to the
documented quality of office hysteroscopy.

Conclusion

Repeat transvaginal ultrasound examination performed by
expert ultrasonographer in our series accurately diagnosed a
normal uterine cavity in more than 97% of cases.
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