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Abstract
Objective: To review the role of hysteroscopy in infertile women.

Design: Review of peer-reviewed, published literature in PubMed and
Cochrane databases on uterine intracavitary pathology, proximal tubal
occlusion, failed in vitro fertilization procedures, and first trimester miscarriages
of infertile women.

Results: The role of hysteroscopy is well documented in infertile women.
Diagnostic and operative hysteroscopy are effective when evaluating and
treating uterine intracavitary pathology, proximal tubal occlusion, failed in vitro
fertilization procedures, and first trimester miscarriages of infertile women.

Conclusion: In conclusion, hysteroscopy may play an important role prior
to or in conjunction with assisted reproductive techniques to help infertile women
and couples achieve their goals of a pregnancy and live birth of a child.
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Introduction

In 2002, about 2.1 million women in the U.S were infertile.
According to the National Center for Health Statistics, it was tabulated
that between 2006 and 2010, rates of infertility were to range 8-30%
for married women ages 15-44 years [1]. Assisted reproductive
technology has been used to treat many of these women. However,
hysteroscopy has been proven within peer-reviewed published
literature to be a valuable tool for diagnosis and treatment of some
infertile women prior to or after undergoing assisted reproductive
techniques.

Hysteroscopy indications for infertile women includeintracavitary
abnormalities, such as sub mucous fibroids, endometrial polyps,
uterine septum, adhesions, and retained products of conception. In
addition, the role of hysteroscopy in proximal tubal occlusion, failed
IVE cycles and first-trimester miscarriages is also valuable.

Intracavitary Pathology

Submucous fibroids

Submucous fibroids are categorized as Type 0, 1, and 2. A Type
0 fibroid is located completely within the uterine cavity; Type 1
fibroid is > 50% within the uterine cavity (Figure 1A); and Type 2 is
< 50% within the uterine cavity [2]. Postulated mechanisms by which
fibroids cause infertility include the following:

. Interference with normal patterns of endocrine function
(3]

. Distortion of the Endometrium [4,5]

. Dysfunctional uterine contractility [6]

. Distortion or obstruction of tubal ostia [7]

. Chronic endometrial inflammation [6]

. Abnormal uterine vascularization [8,9]

. Impaired endometrial receptivity [10]

Pregnancy wastage rates frequently exceed 70% for sub mucosal
fibroids [11].

A small, prospective, cohort study, published in 2005 by Shokeir,
followed 29 consecutive women with sub mucous fibroids who
desired pregnancy. Primary infertility was diagnosed in 14 women,
while the remaining 15 had poor obstetrical outcomes. All women
were treated with a hysteroscopy myomectomy. Intra operatively,
women were found to have a single fibroid with the majority of the
fibroids being Type 0 (N=25) and the other four fibroids Type 1, all
no larger than 5cm. Twenty-one women (72%) treated achieved 30
pregnancies. Thirteen of these women had live births. The rate of
live births increased from 3.8% to 63.2% and the rate of abortions
decreased from 61.6% to 26.3% after hysteroscopy myomectomy [12].

In 2008, Pritts et al. published a meta-analysis of 23 studies
evaluating women with fibroids and infertility. Nine of the 23 studies
looked at sub mucosal fibroids. Six studies were retrospective, 2
prospective and 1 was a randomized control study. When looking at
infertile women with sub mucous fibroids in comparison to infertile

Figure 1A: SubmucousMyoma.
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Figure 1B: Hysteroscopic resection of submucousmyoma restoring normal

cavity architecture.

women without, there were clinically significant differences in
pregnancy, implantation and ongoing pregnancy/live birth rates and
spontaneous abortion rate. The clinical pregnancy rate was improved
amongst women who underwent a hysteroscopy myomectomy
compared to women with fibroids left in situ. This study also showed
that the pregnancy rates after hysteroscopy myomectomy were
comparable to women without evidence of fibroids [13].

Hysteroscopy myomectomy has been shown to improve fertility
rates and is a common method of treatment for sub mucous fibroids
(Figure 1B).

Endometrial Polyps (Figure 2)

Postulated mechanisms by which polyps cause infertility include
irregular endometrial bleeding, inflammatory endometrial response,
obstructive inhibition of sperm transport, physically obstructing
exposure of the embryo to the endometrium, interference with
normal patterns of endocrine function and increasing glycodelin
which inhibits sperm binding to the zona pelllucida [14,15].

In 2005 Pérez-Medina et al published a study evaluating 204
women with > 24 months infertility. Women excluded were those
who were >39 years old, anovulatory, diagnosed with uncorrected
tubal disease, previous unsuccessful use of recombinant FSH and
partners that were azoospermic. The study group (N=101) underwent
a hysteroscopy polypectomy versus the control group (N=103) who
underwent a hysteroscopy polyp biopsy only. After either procedure,

Figure 2: Endometrial Polyp.

the study participants were to receive up to 4 IUI cycles. However,
65% of the study group participants achieved pregnancies prior
to undergoing an IUI cycle, which was a significant finding of this
study. There were no significant differences between polyp size and
pregnancy conception rates in the study group [16].

Stamatellos I et al. in 2008 not only evaluated size of polyps but
also whether number of polyps within the uterine cavity impact
fertility. This study included women younger than 35 years with
primary or secondary infertility for greater than 12months. The
participants were separated into 2 groups, those with either a polyp
<lcm and those with a polyp >1cm or multiple polyps. The findings
of this study correlated with Pérez-Medina’s study as polyp size and
number of polyps did not significantly affect pregnancy rates. The
pregnancy rate was 61.4% for the entire study population undergoing
hysteroscopy polypectomy with no difference in whether the patient
had primary or secondary infertility [17].

Therefore, with the understanding that polyps do impact fertility,
Yahaihara et al. studied 230 women to determine whether the location
of the endometrial polyp made a significant difference. The locations
were defined as anterior wall, posterior wall, lateral wall, utero-
tubal junction, or multiple polyps. Similar with the previous studies’
findings, polyp size in any area of the uterus did not significantly
impact pregnancy rates. However, the highest pregnancy rates of 50-
60% were achieved in those who had polyps removed from the utero-
tubal junction [18].

Uterine septum

Uterine septum has been associated with pregnancy wastage rates
as high as 90%, most likely due to the structural alterations in the
endometrium of the septum, which affects implantation (Figure 3A)
[19,20]. The American Fertility Association, now known as American
Society of Reproductive Medicine, developed a sub classification with
12 variations of uterine septum anatomy [21].

Four prospective trials looked at the effectiveness of hysteroscopy
metroplasty (Figure 3B) in reduction of pregnancy wastage rates. Live
birth rates for these studies ranged from 30-54% after a hysteroscopy
metroplasty was performed [19,23,24].

Mollo et al. studied two groups with unexplained fertility. Both
groups were similar for age, duration of infertility and BMI. The
control group’s pregnancy rate was 20.4% with a live birth rate of
18.9%. The group who underwent a hysteroscopy metroplasty had an
increased pregnancy rate of 38.6% with a live birth rate of 34.1% [24].

Figure 3A: Uterine septum.
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Figure 3B: Hysteroscopic transection of uterine septum restoring normal
anatomy of the cavity.

The Pabugcu et al. study looked at women between the ages 21-
35 years old 6-24 months who underwent hysteroscopy metroplasty.
Five women (8.2%) underwent a repeat surgery for a residual septum
>lcm. The outcome of this study was a 41% pregnancy rate with a
29.5% live birth rate. In 13 of the 18 pregnancies that went to term,
2 patients had a total septum and 11 had a subtotal septum resected
[22].

As some women have a residual septum after their initial
metroplasty, Kormdnyos et al investigated whether a residual
septum impacts fertility. After the first hysteroscopy metroplasty, 1
patient had >1cm residual septum, which was further resected, and
35 patients (37%) had a residual septum of <lcm. If no pregnancy
was conceived in 24months for those with a residual septum <lcm,
then the patients underwent a second hysteroscopy metroplasty for
removal of the residual septum. Increase in pregnancy rates after the
second hysteroscopy was not significant [9].

Looking further at septum lengths, Shokeir et al. studied women
with septums measuring >2.5cm and compared them with women
having<2.5cm of septum length. Of those 42 women (47.7%) who
achieved pregnancy, all women were <40 years of age with <3 years of
infertility. Eight percent of these pregnancies were spontaneous, with
a pregnancy rate of 66.7% in those with septums >2.5cm and 42.8%
in those with septums <2.5cm. Overall, live birth rate was 40.1% [23].

A retrospective study published in 2009 by Ban-Frangez H et al.
also compared septum length and impact on pregnancy loss. When
comparing women with a large (>1.5cm) or small partial (1.3-1.5cm)
septum to women without a septum, there was a significantly higher
pregnancy loss rate in those with septums. When both septum groups
underwent a hysteroscopy metroplasty, both groups had comparable
pregnancy loss rates to the control group [25].

Other studies, although not prospective, also confirmed the
significant impact of septum with infertility. Grimbizis et al reviewed
six studies prior to 2001 that showed a live birth rate of 6.1% in
those women with intact septums versus 82% in those women
who underwent a hysteroscopic metroplasty [26]. Nouri et al. also
performed a more recent literature search which noted live birth
rates ranging from 26-73% with a cumulative rate at 45% status post
hysteroscopy metroplasty [27].

Intrauterine adhesions

Intrauterine adhesions are caused by postsurgical or infectious

damage to the basalis layer of the Endometrium. This can cause
granulation tissue which can create tissue bridges leading to cavity
obliteration (Figure 4A). This is associated with increased risks
of ectopic pregnancy, recurrent miscarriage, preterm labor and
abnormal placentation. Pregnancy wastage rates have been reported
as high as 90% [28-33].

The severity of intrauterine adhesions is defined as follows: mild
= less than 25% of the uterine cavity contains thin or filmy adhesions;
moderate = 25-75% of the cavity containing adhesions causing partial
occlusion of ostium and upper fundus; severe = greater than 75% of
the cavity with agglutination of walls or thick bands [34].

Studies have shown that patients with mild adhesive disease had
pregnancy rates between 58-88% after the adhesions were treated
by hysteroscopy adhesiolysis. Similarly, women who underwent
hysteroscopy adhesiolysis for moderate (Figure 4B) and severe
intrauterine adhesions had pregnancy rates of 30-75% and 14-33%,
respectively [32,35-37].

When looking at severe adhesions, Cappella-Allouc and

Figure 4A: Intrauterine adhesions blocking the right tubal ostia.

Figure 4B: Hysteroscopic lysis of adhesions restoring normal uterine cavity
anatomy.
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Fernandez found a live birth rate of about 32% after undergoing a
hysteroscopy adhesiolysis, which was consistent with the literature.
These two studies also found a significant difference between women
aged less than 35 years old and greater than 35 years old after
hysteroscopy treatment of severe intrauterine adhesions. Pregnancy
rates from both studies were 62-67% for women less than 35 years old
versus 16-24% for those greater than 35 years old [38,39].

It is important to note that all these studies used a combination
of 1-3 months of estrogen and progesterone hormonal therapy
with or without a distended intrauterine foley bulb for 3-5 days or
IUD postoperatively. At the completion of the hormonal therapy,
most patients either underwent a hysterosalpingogram and/or
hysteroscopy to assess and treat recurrent adhesions if necessary.

Retained Products of Conception

Retained products of conception can lead to an inflammatory
state within the uterine cavity, thus, potentially causing intrauterine
adhesions and infertility (Figure 5). Typically, a diagnosis can be
made with a history of a pregnancy loss with or without undergoing
a D&C, complaints of irregular vaginal bleeding and abnormal
cavity appearance on trans vaginal ultrasound, hysterosonogram or
hysterosalpingogram [40].

Cohen et al examined patients who were diagnosed with residual
trophoblastic tissue. Patients either underwent a hysteroscopy or
dilatation and curettage (D&C) for removal of retained tissue. The
time from pregnancy termination to surgery was not significant
between the two groups. The time to a subsequent conception after
management was significantly shorter, 7 versus 11 months, for those
who underwent hysteroscopy resection versus a D&C. Five of the
24 patients, 20.8%, who underwent a D&C initially, had to undergo
hysteroscopy resection due to persistent residual trophoblastic tissue
[39].

A more recent study in 2011 by Rein et al studied patients
who underwent dilatation and evacuation (D&E) with ultrasound
guidance versus hysteroscopy resection for removal of residual
trophoblastic tissue. A second look hysteroscopy was performed at
3 months to evaluate intrauterine adhesions. There were significantly
more patients with mild adhesions who underwent an ultrasound
guided D&E (30.8%) compared to hysteroscopy resection (4.2%), and
one patient was diagnosed with severe adhesions. Conception rates

Figure 5: Retained products of conception.

and time to conception were also found to be significantly different
between the two groups. Those in the D&E group had a conception
rate of 59.9% versus 68.8% in the hysteroscopy resection group and
the time to conception was 14.5 versus 11.5 months, respectively [41].

Two studies evaluated conception and live birth rates after
hysteroscopy resection of residual trophoblastic tissue. Conception
rates were 76% and 82% with a live birth rate of 70% and 75% [42,43].
One of the studies noted women <35 years old had a conception rate
of 88% versus 66% for women>35 years old.

Proximal tubal occlusion

Proximal tubal occlusion occurs in 10-25% of infertile women
leading to an obstruction of the anatomical pathway for fertilization.
Tubal spasms, mucus plugs, debris, salpingitis isthmica nodosa,
chronic salpingitis, intratubal endometriosis, tubal polyps and
hypoplasia are all known causes of proximal tubal occlusion. False
positive diagnosis has led to unnecessary tubal resection in 16-50%
of women [44-47].

A meta-analysis, published in 1999 by Honoré G et al., examined 7
articles for those patients undergoing tubal micro- and macro surgery,
4 articles with selective salpingography and 4 articles for hysteroscopy
management of proximal tubal occlusion. The average pregnancy
rates were higher for those women managed by hysteroscopy tubal
recanalization, 48.9%, when compared to tubal micro- and macro
surgery, 38%, and selective salpingography, 28.8% [46].

A more recent review in 2010 by Allahbadia GN et al. evaluated
success and pregnancy rates of tubal recanalization with hysteroscopy.
Success rates ranged from 57-88% with partially occluded tubes or
with complete occlusion in the cornual, proximal and intramural/
interstitial portions of the fallopian tube. One study that was reviewed,
found a success rate of 13.3% for those tubes occluded in the distal
portion of the tube after undergoing hysteroscopy tubal cannulation
[43].

Failed In vitro fertilization

The use of hysteroscopy for women unable to conceive a pregnancy
after undergoing in vitro fertilization (IVF) has been shown to have
a two-fold effect. First, hysteroscopy will allow the diagnosis and
treatment of intrauterine pathology, as described above, for those
who may have had a normal hysterosalpingogram prior to their IVF
cycle. Second, uterine instrumentation with hysteroscopy through
the cervical canal may facilitate future embryo transfers as well as
trigger an immunological mechanism in the endometrium, which
may improve pregnancy rates [48,49].

Four prospective trials were found looking at the impact of
hysteroscopy on those women with >2 failed IVF cycles. All of
these patients had a normal hysterosalpingogram prior to their IVF
cycles. The most common findings were polyps and intrauterine
adhesions amongst all of the studies. Other hysteroscopy findings
were fibroids, endometritis, hyperplasia and uterine septum. Oliveira
et al. showed significantly higher pregnancy rates of those who had
intrauterine pathology found and treated during hysteroscopy versus
those who had a normal hysteroscopy. This is consistent with all the
findings of the literature reviewed in this paper. Interesting to note,
however, Demirol et al and Raju et al both found that those patients
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undergoing hysteroscopy even with normal findings had significantly
higher pregnancy rates than those patients who never underwent
hysteroscopy prior to their IVF cycle, approximately 32-44% versus
21-26%, respectively [50,51].

First trimester miscarriages

Approximately 15-20% of pregnancies result in spontaneous
abortions with approximately 60-70% of these miscarriages secondary
to chromosomal abnormalities. Performing hysteroscopy during
the first trimester after confirming the pregnancy failure is called
embryoscopy. Embryoscopy may allow the physician to evaluate
embryonic mal development for those genetic lesions currently
undetectable by cytogenetic techniques (Figures 6A and 6B). A
direct biopsy of the demised embryo through embryoscopy improves
cytogenetic testing by avoiding maternal blood/tissue contamination.
Genetic counseling for those with chromosomal abnormalities may
be offered to reduce the risk of abortion recurrence [52-54].

In 2003, Ferro et al evaluated 68 women that experienced first
trimester abortions. These women underwent direct biopsy followed
by suction curettage. Biopsies were successful in 97.2% of the
gestational sacs. Karyotyping was accomplished in 79.7% of the cases.
Of the 36 cases where cytogenic results were available from both the
biopsy and curettage, it was noted that 12 (33%) of the cases had
maternal contamination and in 8 (22%) of the cases only maternal
tissue was found in the curettage specimen [55].

Another study in 2003 by Philipp et al, performed embryoscopy
in 233 women with missed abortions. Visualization was successful in

\

Figure 6A: Pregnancy at 7 weeks gestation with failure to develop beyond 5
weeks. Image is of fetus and yolk sac.

Figure 6B: 2 vessel cord of aborted fetus at 8 weeks gestation.

all women and karyotyping successful for 221 women. Mean age of
the study population was 35.2 years with 89.7% being nulliparous.
This population of women mainly conceived with assisted
reproductive techniques (75.4%) and the remainder had a history
of > 2 previous spontaneous abortions. Of those identified with
normal morphology that underwent karyotyping (n=31), 48.4% had
an abnormal karyotyping. Abnormal morphology defined as growth
disorganization, combined defects, and isolated defects, was detected
in 200 (86%) of the fetuses. Normal karyotype was the result for 30%
of fetuses with growth disorganization, 14% with combined defects
and 40% with isolated defects. Three cases with normal morphology
and karyotyping had amniotic band syndrome.

Although cytogenetics provides information of chromosomal
causes for pregnancy, embryoscopy helps to reduce maternal
contamination to provide a higher yield of fetal chromosomes as well
as allows direct visualization of morphologic causes of a pregnancy
failure. This information is valuable to for an infertile couple and their
treating physician to help understand probable cause of miscarriage
and to be able to take steps to reduce the chances of another
unsuccessful outcome.

Conclusion

In conclusion, hysteroscopy may play an important role prior
to or in conjunction with assisted reproductive techniques to help
infertile women and couples achieve their goals of a pregnancy and
live birth of a child.
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