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Abstract The aim of this study was to compare the
accuracy of hysteroscopy and hysterosalpingography
(HSG) in evaluating the uterine cavity in patients with
recurrent pregnancy loss (RPL). One hundred and
twenty consecutive patients with a history of RPL were
enrolled into this prospective-observational study in the
reproductive endocrinology and infertility clinic of a
tertiary referral center. Diagnostic office hysteroscopy
without anesthesia or sedation, HSG, and diagnostic
laparoscopy when indicated were performed in each
case. Eighty-five of 120 (70.83%) hysteroscopic studies
performed for RPL demonstrated an acquired (55 cases:
64.7%) or congenital (30 cases: 35.3%) intrauterine le-
sion. Furthermore, several other etiologic factors were
also identified in RPL patients with intrauterine lesions.
HSG accurately diagnosed an intrauterine defect in only
56 of 85 (65.88%) cases, based on hysteroscopic con-
firmation. Fifty percent of the cases with incomplete
uterine septum were overlooked during HSG. The sen-
sitivity, specificity, positive predictive value, and nega-
tive predictive value of HSG were 74.6%, 79.5%,
90.4%, and 54.7%, respectively. There was a single
complication (0.83%) due to hysteroscopy. Hysteros-
copy is more accurate than HSG in evaluating the
uterine cavity in patients with RPL. We recommend it as
a routine procedure instead of HSG.
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Introduction

Recurrent pregnancy loss (RPL) is traditionally defined
as three or more consecutive pregnancy losses [1]. De-
spite this classic definition, detailed work-up is often
delayed until the third miscarriage [2]. RPL is estimated
to occur with 2–4% of reproductive-age couples, and the
chance for a subsequent abortion increases with each
successive abortion [3]. These women, however, still
have a 60–70% chance of delivering a subsequent
pregnancy [4–6], and approximately 82% of them have a
live birth (78% of primary aborters and 86% of sec-
ondary aborters) [7].

Previous data indicated no difference in the preva-
lence of etiologies of RPL in couples with two or more
abortions compared with those with three or more [8],
and if a full evaluation is completed on couples with
either two or three consecutive losses, the etiology of
RPL remains unknown in approximately one-half to
two-thirds of all cases [4, 5]. However, it is now widely
accepted that RPL is a heterogeneous condition with
several etiological factors such as anatomic (congenital
müllerian anomalies, Asherman’s syndrome, leiomyo-
mata, polyps), genetic (balanced translocation in the
parents, chromosomal aberrations in the fetuses, factor
Leiden mutation, hyperhomocysteinemia), endocrine
(luteal phase deficiency, hyperprolactinemia, hypothy-
roidism, insulin resistance with or without polycystic
ovarian syndrome, uncontrolled diabetes mellitus),
infectious (mycoplasma, ureaplasma, chlamydia), auto-
immune and immunologic (elevated levels of anticardi-
olipin or antiphospholipid antibodies, lupus
anticoagulant), and environmental factors. Psychologi-
cal factors [9] and familial predisposition [10] have been
claimed as well. Currently, human leukocyte antigen
(HLA)-G polymorphism [11], elevated plasma tumor
necrosis factor (TNF)-alpha levels [12], and abnormal
expression of CD56+ cells by the endometrium [13]
have also been related to recurrent spontaneous abor-
tions. Generally, more than one etiologic factor is
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present in the same case. Congenital and acquired
uterine abnormalities, which are potentially correctable
factors, consist of a majority of the explained cases of
the RPL, with rates of 15–38% [14–19]. Because of the
high prevalence of uterine abnormalities, evaluation of
the uterine cavity should be routinely done in the basic
assessment of women with RPL.

Historically, dilatation and curettage, hysterosal-
pingography (HSG), transvaginal sonography, office
hysteroscopy, hysterosonography, and magnetic reso-
nance imaging have been applied to evaluate the uterine
cavity. Hysteroscopy, however, is still widely used be-
cause it has high accuracy rates up to 98% [20, 21]. Since
the first hysteroscopic intervention was reported in 1869
by Pantaleoni [22], and parallel with advances in
instrumentation and operative technique in the last
35 years, hysteroscopy has became a frequent procedure
in gynecology practice, especially for evaluating cases of
reproductive failure [23–25]. Currently, the diagnostic
and therapeutic applications of hysteroscopy are many
and range from visualizing endometrial malignancy to
examining the fetus in utero.

The aim of this study was to compare the accuracy of
hysteroscopy and HSG and to evaluate the impact of
hysteroscopy as a routine procedure in evaluating the
uterine cavity in patients with RPL.

Materials and methods

Between April 2001 and August 2003, a total of 121
consecutive women with a history of RPL were prospec-
tively recruited from the SSK (Social Security Agency)
Aegean Obstetrics and Gynecology Teaching Hospital,
Department of Reproductive Endocrinology and Infer-
tility, a tertiary referral center for patients with RPL in
Izmir, Turkey. This prospective observational study was
approved by the institutional review board, and informed
consent was obtained from each patient after the purpose
and nature of the study had been fully explained.

Pregnancy loss was defined as any natural abortion
occurring before 24 weeks of gestation or with a fetal
weight of less than 500 g. RPL was defined as two or
more consecutive, spontaneous pregnancy losses whe-
ther or not the patient had a previous or subsequent
successful pregnancy outcome.

Exclusion criteria were an ongoing or suspected
pregnancy or a history of iodine allergy or reactions.
Patients with signs of pelvic inflammatory disease and
those undergoing active treatment for any sexually
transmitted disease were also not enrolled into the study.

In all cases before hysteroscopy, HSG using an
aqueous contrast medium (Omnipaque; Opakim, Tur-
key) was performed as part of the investigations for
uterine abnormalities. All HSGs and hysteroscopies
were performed during the follicular phase. Sensitivity,
specificity, positive predictive value (PPV), and negative
predictive value (NPV) were calculated for HSG, con-
sidering hysteroscopic diagnosis as the gold standard.

Hysteroscopy was carried out with a rigid office
hysteroscope and a diagnostic sheath with a 5-mm
diameter (Endomat, Karl Storz Endoscopy, Tuttlingen,
Germany). It was carried out as an outpatient proce-
dure. To avoid discomfort or pain, cervical dilatation
was not performed in any patient. Prophylactic oral
doxycycline (daily 100-mg tablets for 5 days) was used in
any subject who had a prior history of pelvic inflam-
matory disease. All study patients took naproxen so-
dium (500-mg oral tablets) 30 min before each
outpatient procedure. Except in five cases, no local or
general anesthesia or sedation were used in the patients.
Distension of the uterine cavity was obtained using
glycine solution (400 ml/min), and the intrauterine
pressure, ranging from 175 cm to 275 cm H2O, was
automatically controlled by an electronic irrigation and
suction device (Endomat, Karl Storz, Tuttlingen, Ger-
many). A study was judged adequate only when the
entire uterine cavity and both tubal ostia were visualized
during the procedure.

Uterine abnormalities detected during endoscopic
examinations were divided into two categories: congen-
ital or acquired pathologies. Congenital uterine defects
were classified in accordance with the modified Ameri-
can Fertility Society classification [26]. Patients with
hysteroscopic evidence of incomplete or complete uter-
ine septum underwent laparoscopic confirmation to
evaluate the uterine fundal contour. The diagnosis of a
septum was made if the external fundal contour was
convex, flat, or smooth and minimally depressed in the
midline less than 1 cm from the fundal contour. A bi-
cornuate uterus was defined as one with a fundal
indentation greater than 1 cm or with a cleft of any size
that sharply demarcated the midline [27]. Submucosal
fibroids and endometrial polyps detected during hyst-
eroscopy were removed by resectoscope.

Regardless of the results of hysteroscopy, all
women with RPL were also screened for possible
concomitant causes of miscarriage: peripheral blood
karyotype of both parents; tests of insulin resistance
(diagnosed as fasting insulin levels greater than 20 lU/
ml or a fasting-glucose-to-fasting-insulin ratio of less
than 4.5); thyroid function, serum prolactin, and
midluteal plasma progesterone (normal, greater than
20 nmol/l) measurements; measurements of lupus
anticoagulant (dilute Russell viper venom test), anti-
cardiolipin antibodies (ACA), antinuclear antibodies
(ANA), and antithyroid antibodies; cervical cultures
for mycoplasma, ureaplasma, and chlamydia; and
toxoplasmosis serology.

Results

A total of 121 patients were investigated with hysteros-
copy; one case was excluded from the study because of
failure in the insertion of the hysteroscope. Thus, 120
women who had a history of RPL were enrolled into the
final study. Their mean age was 28.3 (range 23–41) years.
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These patients had had between two and eight prior
pregnancy losses, with a mean of 3.62 losses. While 96
patients had had only 1st-trimester losses, 17 cases had
had both 1st- and 2nd-trimester losses, and seven cases
had had only 2nd-trimester losses.

Eighty-five of 120 (70.83%) hysteroscopic studies
performed for RPL demonstrated intrauterine lesions.
The abnormalities found during hysteroscopy were
given the following diagnoses: 55 (64.7%) had
acquired pathologies (endometrial adhesion in 31,
submucous fibroid in 19, and endometrial polyp in
five), and 30 (35.3%) had congenital pathologies
(complete uterine septum in 16, incomplete uterine
septum in eight, bicornuate uterus in five, and didel-
phic uterus in one). All 24 patients with hysteroscopic
evidence of incomplete or complete uterine septum
underwent laparoscopic confirmation to evaluate the
uterine fundal contour.

Fifty-six of the patients (46.66%) had an intra-
uterine abnormality that could be detected with HSG.
Most of these were uterine septum filling defect or
uterine wall irregularity. A summary of the hysteros-
copy and HSG findings of 85 cases with intrauterine
abnormalities are presented in Table 1. The sensitivity,
specificity, PPV, and NPV of HSG were 74.6%,
79.5%, 90.4%, and 54.7%, respectively, when hyster-
oscopy was accepted as the gold standard. In sum-
mary, HSG accurately diagnosed an intrauterine defect
in only 56 of 85 (65.88%) cases based on hystero-
scopic confirmation. Although all cases of complete
uterine septum were diagnosed accurately with HSG,
four (50%) of eight cases of incomplete uterine septum
were overlooked during HSG.

Additionally, several possible etiologic factors apart
from uterine factors were identified in RPL patients with
intrauterine lesions: luteal phase deficiency in 10
(11.76%), insulin resistance in seven (8.24%), anti-
phospholipid antibodies in six (7.06%), and chromo-
somal translocation in the parents in two (2.35%).

The mean duration of the procedure was 9.82 (range
8–21) min. There was a single complication (0.83%)
after hysteroscopy in which a patient was hospitalized
for excessive uterine bleeding.

Discussion

Since the impact of uterine factors on recurrent mis-
carriage was emphasized by Halbrecht [28], a substantial
number of studies have been published each year. Even
though both congenital and acquired anatomic uterine
defects can potentially affect reproductive capability,
an association between müllerian anomalies and repro-
ductive failures is significantly more obvious than with
acquired lesions (e.g., intrauterine adhesion and sub-
mucosal leiomyoma) [29].

It is reported that in women with RPL who have
undergone HSG or hysteroscopic examination of the
uterus, müllerian anomalies have been found in
approximately 10%, and the reproductive history of
most women with a müllerian anomaly is poor [30]. In
contrast, we found that approximately one-third of the
RPL cases with an intrauterine defect that could be
detected by hysteroscopy had a congenital müllerian
anomaly, predominantly uterine septum. The most
commonly reported müllerian anomaly associated with
RPL is septate uterus, for which the pretreatment
reproductive wastage rate is 95%. However, among
these patients who receive adequate therapy, the gesta-
tional outcome has markedly improved, and 87% of the
pregnancies have resulted in living infants or have pro-
gressed beyond 20 weeks of gestation [31]. It is believed
that poor vascularization of the uterine septum is a
cause of spontaneous abortion [32]; however, a study
revealed that the vascular density in uterine septa re-
moved at the time of metroplasty was similar to that of
the normal uterine wall [33].

In our series the most common acquired lesion in
cases of RPL was intrauterine adhesion. Our study also
revealed that there are no certain criteria for diagnosing
intrauterine adhesions with HSG and that hysterosal-
pingographic diagnosis of them is therefore very diffi-
cult. Intrauterine adhesions following overzealous
curettage of the uterus in the postpartum period, intra-
uterine surgery (e.g., myomectomy), or endometritis
may cause menstrual irregularity, infertility, and spon-
taneous abortion. Dense, avascular adhesions may
interfere with implantation or placentation. However,
an association between intrauterine adhesion and RPL is
controversial. After hysteroscopic treatment of intra-
uterine adhesions, normal menstruation is restored in
approximately 88% of patients who have any menstrual
irregularity, including amenorrhea, hypomenorrhea, and
dysmenorrheal [34]. Therefore, hysteroscopic evaluation
of patients with RPL is very useful with respect both to
its diagnostic and its therapeutic effects.

Hysteroscopy andHSG approach the uterine cavity in
different ways, and each has different advantages and
limitations. Hysteroscopy performed in an outpatient
setting without general or local anesthesia in more than
90% of women [35], however, allows direct visualization
of the uterine cavity and thus allows biopsy and removal
of any abnormal endometrial lesions simultaneously,

Table 1 Hysteroscopy and hysterosalpingography (HSG) findings
of patients with intrauterine pathology

Hysteroscopy
findings N (%)

HSG findings
N (%)

Intrauterine adhesion
31 (25.83)

Uterine wall/cavity
irregularity 13 (15.29)

Polyp or submucosal fibroid
24 (20.00)

Filling defect
19 (22.35)

Incomplete or complete
septum 24 (20.00)

Incomplete or complete
septum 20 (23.53)

Bicornuate uterus 5 (4.17) Bicornuate uterus 3 (3.53)
Didelphic uterus 1 (0.08) Didelphic uterus 1 (1.18)
Normal cavity Normal cavity 29 (34.11)
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while HSG is necessary for a thorough assessment of
uterine malformations, complex intrauterine adhesions,
and uterine scars [36]. A study investigating the accuracy
of hysteroscopy in 1,500 women revealed that hysteros-
copy had sensitivity, specificity, PPV, andNPV of 94.2%,
88.8%, 83.1%, and 96.3%, respectively, in predicting
normal or abnormal histopathology of endometrium.
This study has suggested that hysteroscopy is therefore
accurate in distinguishing between normal and abnormal
endometrium [37]. On the other hand, Raziel et al. [38]
reported that HSG shows high false-positive (38%) and
false-negative (28%) rates in the uterine adhesion group.
We detected low sensitivity and specificity of HSG in
diagnosing intrauterine defects as well. Recently, Lind-
heim andMorales [39] have suggested that intraoperative
sonohysterography (SHG) performed concomitantly
with hysteroscopy is beneficial for confirming the depth
of pathology and false-negative hysteroscopy findings
because of SHG’s three-dimensional images. However,
SHG could not be performed in any patients in our series.

An accepted rate for all complications (mechanical,
media-related, infectious, and bleeding) during diag-
nostic hysteroscopy is less than 4%. Uterine perforation
or cervical trauma is the most common complication,
with rates ranging between 0.7% and 2.7% [40, 41], and
most cervical trauma and uterine perforations occur
during dilation of the cervix [42]. Even though hyster-
oscopy is an operative intervention instead of a diag-
nostic procedure, the complication risk is also less, with
a frequency of 4.8% for uterine perforation, 0.6% for
uterine hemorrhage, and approximately 5.5% for met-
abolic abnormalities (most of which are asymptomatic,)
according to Castaing et al. [43]. Their study investi-
gating complications of operative hysteroscopy also
showed that the perforation rate was greater in patients
treated for synechia than for other intrauterine pathol-
ogies, and it depended on the surgeon’s hysteroscopic
experience. Bleeding during or after operation is the
second most common complication of hysteroscopy
(0.25% of all cases), with myomectomy being the pro-
cedure with the highest complication rate (2–3%) [44]. If
bleeding persists postoperatively, a Foley catheter bal-
loon filled with 15–30 ml of fluid can be inserted into the
cavity. Pharmacological therapy (e.g., vasopressin and
misoprostol), uterine artery embolization, and hyster-
ectomy can also be used if required. Our patient who
had uterine bleeding after hysteroscopy responded to
2.5 g/day of oral conjugated estrogen and was dis-
charged 7 days after hysteroscopy.

Consequently, most patients with RPL have an
intrauterine abnormality detected by hysteroscopy, and
HSG remains inadequate to diagnose this condition by
itself. Diagnostic hysteroscopy should be considered a
necessary, successful, and safe investigative procedure
for suspected intrauterine pathologies in cases of recur-
rent spontaneous abortions. We recommend it as a
routine procedure instead of HSG. Also, regardless of
the results of uterine cavity evaluation, other potential
causes of the RPL should be considered thoroughly.
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