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Abstract: Introduction: Reproductive outcome
can be negatively affected in patients with congenital
uterine anomalies (CUA), increasing the number of un-
successful pregnancies and obstetric complications.
Standard, safe and minimally invasive method for the
treatment of correctible types of congenital uterine
anomalies is hysteroscopic metroplasty (HM).

The aim of the study was to analyze the reproduc-
tive outcome, duration of pregnancy and mode of deli-
very in group of patients with infertility after hystero-
scopic metroplasty.

Material and methods: We analyzed 48 patients
with previous history of fetal loss (abortion) to whom
hysteroscopy was done in the period of 01. 11. 2009 to
01. 05. 2013 year at the University Clinic of Obstetrics
and Gynecology in Skopje. In patients who were diag-
nosed having CUA hysteroscopic metroplasty was do-
ne. Patients and their reproductive outcome were follo-
wed for a period of at least 2 years after the interven-
tion. Reproductive outcome was followed considering
pregnancy rate, fetal loss (abortion) up to 22 gestatio-
nal week, rates of preterm and term deliveries, live
births and mode of delivery. Statistical analysis was
performed using computer software and value for the
confidence interval (± 95% CI) was considered to be
statistically significant with level of p < 0.05.

Results: After hysteroscopic metroplasty, there
was a significant decrease of the abortion rate to 13.9%,
and significant increase in pregnancy rates of 86.1%.
Overall pregnancy rate was 75%, and term delivery was
noted in 93,6% of the patients, with spontaneus deliveri-
es in 58,6%. There were no complications during the
hysteroscopic metroplasty, nor during the deliveries.

Conclusion: Hysteroscopic metroplasty has a sig-
nificant effect on the reproductive outcome, resulting

in a large number of live births and no significant com-
plication during consecutive pregnancy and delivery.

Keywords: hysteroscopy, metroplasty, reproduc-
tion, infertility, pregnancy, delivery.

INTRODUCTION

Congenital anomalies of the female reproductive
system (Mullerian anomalies) represent a heterogeneous
group of malformations of the genital tract, which can in-
volve uterus, cervix, vagina and Fallopian tubes (1). Ma-
jority of reproductive system anomalies can seriously in-
fluence the reproductive and obstetric health of women
depending on the specificity of the anomaly. They increa-
se the rate of abortions, preterm deliveries, and obstetric
complications. Patients with uterine malformations have
decreased reproductive potential and unfavorable repro-
ductive outcome. Overall term pregnancy rate in patients
with untreated uterine malformations is around 50%.
Term delivery rate in pregnant patients with untreated
septate and bicornuate uterus is ¬40%, and in patients
with arcuate uterus reproductive outcome is slightly bet-
ter, with term delivery rate of ¬65% (2). Uterine septum is
the most present anomaly in patients with infertility, and
possibly the most prone to a surgical correction (3, 4).

Etiology of CUA is not completely explained, ma-
jority of patients having normal karyotype, and some
environmental, pharmacological and genetics factors
might have some influence. Most probably its origin is
polygenic or multifactorial (5). Several classifications
were made in order to optimize the diagnosis and treat-
ment of those anomalies. The classification of the anom-
alies of the female reproductive system depending on
the degree of failure of normal development, in groups
of similar clinical manifestations, treatment and progno-
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sis for their reproductive outcome, had the most clinical
practice and was adopted by the American Fertility Soci-
ety (AFS) in 1988 (6), and is used worldwide (Figure 1).

Uterine cavity abnormality is considered to be one
of the factors which influence the reproductive outco-
me of these patients. A surgical correction by hystero-
scopic metroplasty (HM) has all the benefits of a good
operative treatment: decreased intra- and postoperative
morbidity, short-time intervention, less analgesic requ-
irements, shorter hospital stay, shorter interval to con-
ception and possibility for a vaginal delivery (7).

It provides anatomically normal uterine cavity,
but does not certainly result in a favorable reproductive
outcome since uterine vascularization is probably in-
volved in the uterine function. The theory which is no-
wadays widely accepted, states that septum is consi-
sted of fibroelastic tissue with inadequate vasculariza-
tion and changed ratio between blood vessels of the en-
dometrium and myometrium, presenting negative ef-
fects on decidualisation and placentation (8).

Majority of uterine malformations (> 55%) are
presented with septate and arcuate uterus (type 5 and 6
according to AFS classification), which can be effecti-
vely treated by means of operative hysteroscopy. Par-
tial reconstruction of the uterine cavity by hystero-
scopy is possible in some cases of partial bicornuate
uterus (type 4b). Hysteroscopic metroplasty obtains
normal uterine cavity, but also resolves normal uterine
function, by providing normal reproductive outcome
in these patients (9, 10, 11) (Figure 2).

The results of some studies suggest that patients who
underwent hysteroscopic metroplasty are at no higher
risk of adverse obstetric outcome at term and during la-
bor, comparing to the general population. (12). Several
studies reported an increased incidence of premature la-
bor in patients who underwent dilatation and curettage or
conceived after a long time of infertility (13, 14). Though
vaginal delivery seems to be safe, rare but serious compli-
cation reported, like uterine rupture during pregnancy or
labor, should always be taken into consideration.

The aim of the study was to analyze the repro-
ductive outcome, duration of pregnancy and mode of
delivery in group of patients with infertility after hyste-
roscopic metroplasty.

MATERIAL AND METHODS

We analyzed 48 patients with infertility to whom
hysteroscopic metroplasty (HM) was performed at the
University Clinic of Obstetrics and Gynecology in Sko-
pje, during the period between 01. 11. 2009 to 01. 05.
2013. Inclusion criteria for the study was diagnosis of
uterine malformation of correctible types (4b, 5a, 5b and

Figure 1. Schematic presentation of AFS classification

Figure 2. Hysteroscopic metroplasty in uterus septus



6), according to the AFS classification, and exclusion
criteria were existence of other intrauterine pathology
(submucous myoma, polyp, etc.). Patients and their re-
productive outcome were monitored during a two-year
period and the same group served as a control group for
themselves, taking into account their previous reproduc-
tive history. Hysteroscopic metroplasty was done after
the patient previously signed informed consent.

Intervention was done with endoscopic equip-
ment (Olympus and Storz types), using a rigid hystero-
scope of 5.5 mm and a resectoscope of 8 and 9 mm, in
general anesthesia and sterile conditions. A mixed so-
lution Ispirol® (solution of 2.7% sorbitol and 0.54%
manitol) or NaCl 0,9% solution, sterile and apyrogenic
served as a distension media.

Hysteroscopic metroplasty (resection of the sep-
tum) starts in the midline between the anterior and pos-
terior uterine wall and continues cranially towards the
end point. End point is the moment when the following
has been achieved: hysteroscope can move freely from
one to the other ostium without obstruction, when both
ostia are easily visualized from the upper part of the ca-
vity or when more intensive bleeding starts from the
place of the resection as a sign of proximity to the junc-
tion between the septum and the myometrium.

The following variables associated with the repro-
ductive outcome were monitored in our group of pati-
ents: pregnancy rate, abortion rate, preterm and term
delivery rate and the way of delivery. Data were ana-
lyzed using the program SPSS for Windows, version
11.0. Statistical analysis was done using Chi-square
test and p-value of 0.05 was considered to be statisti-
cally significant.

RESULTS

Comparing the number of diagnosed anomalies –
the largest number of 35 (72.9%) hysteroscopic metro-
plasties were done in the group of patients with arcuate
uterus (type 6), followed by the group of patients with
partial septate uterus (type 5b) - 6 cases (12,5%) and
the group of patients with complete septate uterus
(type 5a) in 4 patients (8.3%). The least present anom-
aly was partial bicornuate uterus (type 4b) in 3 cases
(6.3%), as we can see in Table 1.

As represented in the most of the published litera-
ture, congenital uterine anomalies most present were
types 5b and 6 - partial septate uterus and arcuate ute-
rus, represented by 85.4%.

None of the patients had complications from the
procedure-during hysteroscopy and hysteroscopic me-
troplasty.

Most of the patient become pregnant during the
first 6 months after HM (43.7%), 20.8% in the period
between 6-12 months, or overall during the first year 31
patients became pregnant (64.6%). During the two year
period 36 patients became pregnant (75%) (Table 2).

Fetal loss up to 22 gestational week (abortion)
was noted in 5 of the patients (13.9%), out of which 1
belonged to group IVb, one to group Va, and 3 to the
group VI. Pregnancy continued in 31 patients ( 86.1%).

Out of 31 patients who continued their pregnanci-
es above 22 gestational week, only 6.4% had preterm
deliveries, while majority of them, 29 (93.6%) had de-
livery during term, as it is shown in Figure 3 and Table
1. Patients in the group of preterm deliveries belonged
to the group IV b and Vb.
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Diagnosed CUA No. %

IVb 3 6.3

Va 4 8.3

Vb 6 12.5

VI 35 72.9

Total 48 100.0

Table 1. Frequency of certain types of CUA

Table 2. Pregnancy after hysteroscopic metroplasty

and time period to subsequent pregnancy

Pregnancy No. %

No pregnancy 12 25.0

0-6 months 21 43.7

7-12 months 10 20.8

13-24 months 5 10.4

� 24 months

Total 48 100.0

Figure 3. Distribution according to duration

of pregnancy up to 22 g.w.



The rate of operative delivery- caesarean section
is slightly elevated in the group of term deliveries, and
comprises of 12 patients (41.4%). In the preterm deliv-
ery group all the patients -2 (100%) were delivered by
SC, which would be a significant difference if the num-
bers were not too small (Table 4).

DISCUSSION

Hysteroscopic metroplasty is surgical interven-
tion for treatment of CUA that are hysteroscopicaly
correctible, which are types 4b (partial bicornuate), 5a
(complete septate), 5b (partial septate) and 6 (arcuate
uterus).

One of the first published scientific papers made
on this topic by Acien in 1993 (15) compared the re-
productive outcome in 173 patients with untreated ute-
rine malformation who had 383 pregnancies, and a sec-
ond group of 28 patients with normal uterus and 47
pregnancies. Abortion rate in patients with uterine
malformations was 36%, and preterm delivery rate was
18%, which was significantly higher (p < 0.01) than
the rate of abortions of 8% and preterm delivery rate of
6% in patients with normal uterus. Term delivery rate
in patients with uterine malformations was 44% and li-
ve birth rate of 53%, which was lower and statistically
significant (p < 0.001) from the group with normal ute-
rus where term delivery rate was 85% and live birth ra-
te of 89%.

Analyzing the results from previous studies of Ra-
ga, Buttram and Heinonen (3, 16, 17) in a systematic
review in 2001, Grimbizis found that in 102 patients
with untreated arcuate uterus and number of 241 preg-
nancies, the abortion rate was 25.8% and prematurity

rate was 7.5%. The rates for term delivery and live
birth were 62.7% and 66%, respectively. In the group
with untreated septate uterus he found an abortion rate
of 44.3% and a preterm delivery rate of 22.4%. After
performing hysteroscopic metroplasty, a significant
decrease in rates of abortions and preterm delivery was
reported in treated patients. Abortion rate decreased to
16.4%, while preterm delivery rate decreased to 6.4%,
while a significant rise of term deliveries and live birth
was reported (76.3% and 83.2%), in comparison with
the rates before the HM that were lower (33% and
50.1%, respectively) (7).

Study of Sendag in 2010 (18) analyzed 30 patients
with different degrees of septate uterus, who after one
year following hysteroscopic metroplasty had a total of
20 pregnancies. Of these, 11 (55%) were carried to term,
two (10%) ended in preterm delivery, seven (35%) en-
ded in spontaneous abortion.

In a study of Nouri in 2010 (19), reproductive out-
come was evaluated after hysteroscopic metroplasty in
64 women with septate uterus and primary infertility.
Complete follow-up was available for 49/64 (76%) pa-
tients, with overall pregnancy rate after HM was 69%
(34/49) and overall life birth rate was 49% (24/49).

Roy et al. (20) in the published study in 2011 have
analyzed 170 cases with HM during the period of 8.5
years where a significant decrease of unsuccessful
pregnancies rate was noted, from 91.5% before metro-
plasty to 12.5% after metroplasty, and an increase in
term delivery rate from 2.5% to 79.5%.

The analysis of our material also showed a signifi-
cant improvement in the reproductive outcome, which
was in agreement with the published medical literatu-
re. There was a significant decrease of abortion rate to
13.9%, and a term delivery rate was 93.6%, which is
comparable to patients with normal uterus.

There was not an increase of the premature delivery
rate in the study group (6.5%). The preterm delivery rate
in general population varies between 12 to 13% in the
USA and 5 up to 9% in other developed countries (21).

In most of the cases there was a spontaneous vagi-
nal delivery, even though the increase in the rate of cae-
sarean sections was influenced by demand of the pati-
ent, or because of the patients previous reproductive
history (prolonged period of infertility, previous abor-
tion and operation etc.).

Complications which are published in the literatu-
re like rupture of the uterus were not noted in our group
of patients (22, 23).

This is a confirmation of the fact that obtaining nor-
mal uterine cavity in cases with congenital uterine mal-
formations who have been hysteroscopically corrected,
is successfully preparing the uterus for uncomplicated
continuation of the pregnancy to term delivery.
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Table 3. Distribution according to the gestational

week of delivery

Gestational
week

Delivery

No. %

29-32 1 3.2

32-36 1 3.2

37-40 29 93.6

Total 31 100.0

Table 4. Mode of delivery

Preterm
delivery

Term
delivery

No. % No. %

Spontaneous vaginal – – 17 58.6

SC 2 100.0 12 41.4

Total 2 100.0 29 100.0



CONCLUSION

Congenital uterine anomalies, even minor types
of anomalies with small defect of the uterine cavity, ha-
ve been pointed in several published scientific papers
as a uterine factor for a bad reproductive outcome. Af-
ter treatment with hysteroscopic metroplasty in pati-
ents where surgically correctible congenital uterine
anomaly exists, a significant improvement of the re-
productive outcome in these patients has been repor-

ted, without notable complications during pregnancy
or delivery period.
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Sa`etak

REPRODUKTIVNI ISHOD, TRAJANJE TRUDNO]E
I NA^IN PORO\AJA POSLE HISTEROSKOPSKE METROPLASTIKE

KOD PACIJENTKINJA SA INFERTILITETOM
Tofoski Gligor, Dimitrov Goran, Hadzi Lega Marija, Dzikova Elena

PHI University Clinic of Gynecology and Obstetrics, Medical Faculty,
University ”St. Cyril and Methodius” - Skopje, Republic of Macedonia

Uvod: Kongenitalne anomalije uterusa mogu ne-
gativno uticati na reproduktivni ishod, pove}avaju}i
broj neuspe{nih trudno}a i ginekolo{kih komplikacija.
Standardna, bezbedna i minimalno invazivna metoda
za tretman korektabilnih kongenitalnih anomalija ute-
rusa je histeroskopska metroplastika (HM).

Cilj studije je analiza reproduktivnog ishoda, tra-
janje trudno}e i na~in poro|aja kod pacijentkinja sa in-
fertilitetom, posle histeroskopske metroplastike.

Materijal i metode: Analizirali smo 48 pacijent-
kinja sa prethodnom istorijom abortusa, kod kojih je
ra|ena histeroskopija u periodu od 01. 11. 2009. do
01. 05. 2013. godine, na Univerzitetskoj Klinici za gi-
nekologiju i aku{erstvo u Skoplju. Kod pacijentkinja
kod kojih je dijagnostikovana uro|ena anomalija ute-
rusa, ra|ena je histeroskopska metroplastika. Paci-
jentkinje i njihov reproduktivni ishod su pra}eni to-
kom najmanje 2 godine nakon intervencije. Repro-
duktivni ishod je pra}en uzimaju}i u obzir stopu trud-

no}a, gubitak fetusa (abortus) do 22. gestacione nede-
lje, stopu preterminskih i terminskih poro|aja, `ivo-
ro|enja i na~in poro|aja. Statisti~ka analiza je izvede-
na uz pomo} odgovaraju}eg programa i vrednost in-
tervala poverenja (± 95% CI) je uzeta kao statisti~ki
zna~ajna za p < 0,05.

Rezultati: Posle histeroskopske metroplastike ja-
vio se zna~ajan pad stope abortusa na 13,9%, i zna~a-
jan porast stope trudno}a na 86,1%.Ukupna stopa trud-
no}a je bila 75%, a terminski poro|aj je notiran kod
93,6% pacijentkinja, spontani poro|aj kod 58,6%. Nije
bilo komplikacija tokom histeroskopske metroplasti-
ke, niti tokom poro|aja.

Zaklju~ak: Histeroskopska metroplastika ima zna-
~ajan uticaj na reproduktivni ishod, rezultiraju}i u zna-
~ajnom broju `ivoro|enja i bez zna~ajnih komplikacija
tokom konsekutivne trudno}e i poro|aja.

Klju~ne re~i: histeroskopija, metroplastika, re-
produkcija, infertilitet, trudno}a, poro|aj.
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