
Vol. XLIII, no. 2, 2016 ISSN:  0390-6663

CLINICAL AND EXPERIMENTAL

OBSTETRICS & GYNECOLOGY
an International Journal

Editors-in-Chief
M. Marchetti J.H. Check
Montréal (CND) Camden, NJ (USA)

Assistant Editor
A. Sinopoli
Toronto (CND)

Editorial Board

7847050 CANADA, Inc.

Administrative Office (M. Beaucage):

4900 Côte St-Luc, Apt #212 – Montréal, Québec, H3W 2H3 (Canada)

Tel. +1-514-4893242 – Fax +1-514-4854513  – e-mail: canlux@mgroup-online.com

Website: www.irog.net

Editorial Office (M. Critelli):

Via Martiri della Libertà, 9, 35137 Padua (Italy)

Tel. +39-049-656521 – Fax +39-049- 8752018 – e-mail: irog.canada@gmail.com

CLINICAL AND EXPERIMENTAL OBSTETRICS & GYNECOLOGY – CEOG (ISSN 0390-6663) publishes original work,

preferably brief reports, in the fields of Gynecology, Obstetrics, Fetal Medicine, Gynecological Endocrinology and related subjects,

(Fertility and Sterility, Menopause, Uro-gynecology, Ultrasound in Obstetrics and Gynecology, Sexually Transmitted Diseases, and

Reproductive Biological Section). The Journal is covered by ISI Journal Master List, Index Copernicus International, Science Citation

Index Expanded, Current Contents - Clinical Medicine, Web of Science, Index Medicus/MEDLINE, EMBASE Excerpta Medica,

PubMed, MedSci, Pubget, Genamics JournalSeek, Sciencescape, Unbound Medicine, and PubFacts.com. CEOG is issued bimonthly

in one volume per year by 7847050 CANADA Inc., Montréal (Canada).

Printed in Italy by “Centro Servizi Editoriali S.r.l.” - Grisignano di Zocco - 36040 Vicenza (Italy).

Audet-Lapointe P., Montréal (Canada)
Axt-Fliedner R., Lübeck (Germany)
Basta A., Krakow (Poland)
Bender H.J., Dusseldorf (Germany)
Bhattacharya N., Calcutta (India)
Bonilla Musoles F., Valencia (Spain)
Cabero-Roura L., Barcelona (Spain)
Charkviani T., Tbilisi (Georgia)
Dexeus S., Barcelona (Spain)
Di Paola G., Buenos Aires (Argentina)
Eskes T.K.A.B.,

Nijmegen (The Netherlands)
Farghaly S.A., New York (USA)
Friedrich M., Homburg (Germany)
Gomel V., Vancouver (Canada)

Gorins A., Paris (France)
Grella P.V., Padua (Italy)
Holub Z., Kladno (Czech Republic)
Kaplan B., Petach Tikva (Israel)
Markowska J., Poznan (Poland)
Marth C., Innsbruck (Austria)
Meden-Vrtovec H., Ljubljana (Slovenia)
Murta E.F.C., Uberaba (Brazil)
Papadopoulos N., Alexandroupolis (Greece)
Rakar S., Ljubljana (Slovenia)
Rigó J., Budapest (Hungary)
Sciarra J.J., Chicago (USA)
Stelmachow J., Warsaw (Poland)
Varras M.N., Athens (Greece)
Winter R., Graz (Austria)

Founding Editor
A. Onnis

Montréal (CND)



Reproductive Biology Section

Mid-luteal phase injection of subcutaneous leuprolide acetate improves live delivered pregnancy and

implantation rates in younger women undergoing in vitro fertilization-embryo transfer (IVF-ET)

J.H. Check, C. Wilson, J.K. Choe - Camden, NJ, USA
The injection of leuprolide acetate three days after embryo transfer resulted in a non-significant trend for higher pregnancy rates.

Correlation of ImmunoBead® and ImmunoSphere™ Immunoglobulin G (IGG) tests on detecting

antisperm antibody (ASA) on sperm

A. Bollendorf, J.H. Check - Mt. Laurel, NJ, USA
Detecting antibody on sperm using immunospheres seems to be an accurate test which compares well with the direct immunobead

assay.

The use of granulocyte colony stimulating factor to enhance oocyte release in women with the luteinized

unruptured follicle syndrome

J.H. Check, J. Vaniver, D. Senft, G. DiAntonio, D. Summers - Mt. Laurel, NJ, USA
A single injection of granulocyte colony stimulating factor may enable oocyte release in women with luteinized unruptured

follicle syndrome.

In vitro fertilization (IVF) outcome in women in overt menopause attempting to induce follicular

maturation by follicle stimulating hormone (FSH) receptor down-regulation

J.H. Check, C. Wilson, G. DiAntonio, A. DiAntonio - Mt. Laurel, NJ, USA
Induction of ovulation by restoring down-regulated follicle stimulating hormone (FSH) receptors can result in a 10% live

delivered pregnancy rate per retrieval.

The effect of clomiphene citrate vs. letrozole on post-coital tests

J.H. Check, J.R. Liss, J. Vaniver - Mt. Laurel, NJ, USA
Despite its shorter half-life, letrozole was at least as likely to adversely effect cervical mucus compared to clomiphene citrate.

Failed fertilization with conventional oocyte insemination can be overcome with the ability of ICSI

according to binding or failing to bind to the zona pellucida

J.H. Check, A. Bollendorf, C. Wilson - Mt. Laurel, NJ, USA
The presence of sperm binding to the zona pellucida despite failed fertilization negatively correlates with fertilization with

subsequent intracytoplasmic sperm injection.

The progesterone receptor antagonist mifepristone does not lower serum progesterone induced blocking

factor (PIBF) in the presence of progesterone

J.H. Check, G. DiAntonio, A. DiAntonio, M. Duroseau - Mt. Laurel, NJ, USA
The selective progesterone receptor modulator mifepristone does not seem to cause abortions by decreasing serum progesterone

induced blocking factor (PIBF).
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The relationship between the daily step counts and low back pain during pregnancy
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The efficacy and safety of three gynecological treatments in diabetic women was assessed.
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I. Chatzipapas, D. Zacharakis, L. Michala, T. Grigoriadis, P. Antsaklis, A. Protopapas - Athens, GREECE
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Unilateral sacrospinous ligament fixation (USLF) with a mesh stabilizing anchor set: clinical outcome

and impact on quality of life

M.U. Karacaoglu, E.S. Ozyurek, S. Mutlu, E. Odacilar - Istanbul, TURKEY
Better quality of life and clinical outcome are obtained with sacrospinous ligament fixation with mesh stabilizing anchor set

than with traditional methods.

Correlation of the system of cytokines in moderate and severe preeclampsia

A. Markova Daneva, M. Hadži-Lega, M. Stefanovic - Skopje, REPUBLIC OF MACEDONIA
The assessment of cytokine profile in the monitoring of pregnancy complicated by preeclampsia is recommended.
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Early fetal heart ultrasonography as additional indicator for chromosomopathies
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Summary
Purpose:  To determine if a single injection of one-mg leuprolide acetate three days after embryo transfer (ET) in younger women

causes an increase in pregnancy rates, and if so, is it associated with a higher initial serum hCG level? Materials and Methods: A
prospective study was initiated where women aged ≤ 35 years were offered the option of taking the leuprolide or not. Results:  Though
a significant difference was not found, there was a trend for higher live delivered pregnancy rates in those taking the leuprolide sup-
plement (47.8%) vs. those not taking it (38.6%). There was no difference in the first serum beta hCG level. Conclusions:  The trends is
interesting enough to continue with a higher powered study.

Key words: GnRH agonist; Leuprolide acetate; Embryo implantation rate; Beta hCG levels.

Mid-luteal phase injection of subcutaneous

leuprolide acetate improves live delivered pregnancy

and implantation rates in younger women undergoing

in vitro fertilization-embryo transfer (IVF-ET)
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Introduction

A previous study by Tesarik et al. found that the single

injection during the mid-luteal phase of a gonadotropin

releasing hormone agonist (GnRHa) in women undergo-

ing in vitro fertilization-embryo transfer (IVF-ET) and in-

tracytoplasmic sperm injection (ICSI) in both GnRHa and

GnRH antagonist cycles improved embryo implantation

rates [1].

Tesarik et al. suggested that the beneficial effect may

have been related to stimulating the embryo to make more

hCG since high levels of serum hCG were found in early

pregnancies in the women who conceived and took the

GnRHa vs. those who did not take the GnRHa [1].

The objective of the present study was aimed to deter-

mine if some beneficial effect would be found with a sin-

gle mid-luteal phase injection of a different GnRHa –

leuprolide acetate one-mg. Furthermore the aim was to

corroborate or refute the mechanism of action related to

increased hCG secretion from the fetal-placental unit.

Materials and Methods

Consecutive women who requested IVF-ET age ≤ 35 years or
under were given the option of taking 1mg leuprolide acetate
three days after ET or not. They were advised of the data from the
Tesarik et al. study and from a pilot study in the present authors’
IVF-ET center.

Only controlled ovarian hyperstimulation (COH) regimens
using GnRH antagonists were included. Chi-square analysis was
used for comparison of clinical and live delivered pregnancy rates.
The average first serum beta-hCG levels in those conceiving were
determined.

There were no exclusions for failure to conceive in previous
IVF-ET cycles or diminished oocyte reserve. Fertilization requir-
ing ICSI or conventional oocyte insemination were not distin-
guished. A clinical pregnancy was defined as ultrasound evidence
of pregnancy at eight weeks.

Results

There were 134 women who chose to take one mg le-

uprolide acetate and 197 who chose not to take the GnRHa.

The results are seen in Table 1. Chi-square analysis failed

to reveal any significant differences in either clinical preg-
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nancy rates (p = 0.77) or live delivered pregnancy rates (p
= 0.12). The implantation rates for those receiving GnRHa

injection was 37.9% (97/256) vs. 33.1% (128/387) for those

not receiving one-mg leuprolide acetate (p = 0.24) with the

mean number of embryos transferred at 1.9 vs. 2.0. The av-

erage first serum beta-hCG level from pregnant women tak-

ing leuprolide was 285 mIU/ml and 273 mIU/ml for those

pregnant not taking it (p = NS).

Discussion

There have been a few studies suggesting improved ben-

efit from the use of GnRHa’s in the mid-luteal phase, e.g.,

Tesarik et al. using triptorelin and Picard et al. using

buserelin [1, 2]. This is the first study with the GnRHa le-

uprolide acetate. Although there were no significant differ-

ences noted, there was a trend for improved pregnancy

outcome by using one mg of leuprolide acetate three days

after ET. The possibility is that the younger group has less

likelihood of the need to improve embryo implantation

compared to women of more advanced reproductive age.

Presently the authors are evaluating women under similar

circumstances between age 36-39 years, where pregnancy

rates are significantly lower without the use of the mid-

luteal phase injection of lueprolide acetate.

It would appear that, if indeed, a GnRHa study with more

power shows a significant difference, the mechanism does

not seem to be related to increasing the beta-hCG output

from the fetal-placental unit.
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Table 1. — Effect of GnRH agonist (leuprolide acetate)
single injection on pregnancy rates following IVF-ET.
Leuprolide acetate No. No. clinical No. live delivered 

one mg given transfers pregnancies (%) pregnancy rates

Yes 134 69 (51.5% 64 (47.8%)

No 197 97 (44.2%) 76 (38.6%)



Introduction

Recently a statement from the American Society for Re-

productive Medicine Society stated that the post-coital test

is an archaic procedure but cautiously advised that it has

value when used in the hands of certain clinicians experi-

enced with this test. The majority of infertility centers per-

form intrauterine insemination (IUI) each month in

non-IVF cycles allegedly to improve pregnancy rates.

However, at least one study found no advantage in im-

proving pregnancy rates with IUI with normal sperm vs.
sexual relations where a normal post-coital test was demon-

strated [1].

Most infertility centers do not seem to determine if the

sperm are laden with antisperm antibodies when they are

performing the initial semen analysis. Cervical factor,

where there is a primary mucus problem, only accounts for

3% of the causes of infertility. However, one study demon-

strated that when >50% of sperm were coated with anti-

sperm antibodies, only 31% had sperm progressing in the

cervical mucus at least eight hours after intercourse in prop-

erly timed post-coital tests in the presence of normal fol-

licular maturation [2]. Thus, if one did not measure

antisperm antibodies with the initial semen analysis, per-

haps subnormal post-coital tests could prompt repeating the

semen analysis to measure antisperm antibodies.

Some would argue what would it matter if one is by-

passing the mucus and performing an IUI anyhow? How-

ever, Francavilla et al. found no live pregnancies following

119 IUI cycles when 100% of the sperm were found to be

coated by antisperm antibodies [3]. Francavilla et al.’s
study suggested that in addition to immobilizing antibodies

(which when combined with complement in the cervical

mucus impedes sperm progression) [4-7], that there may

be antisperm antibodies that may impair fertility in other

ways including disrupting sperm oocyte recognition and

fusion [8, 9], or inhibiting sperm from binding to the zona

pellucida [10-12]. Other areas inhibiting fertilization and

normal pregnancies have been found including inhibiting

capacitation or the acrosome reaction and even inhibiting a

fertilized oocyte from cleaving [13].

Thus it seems very important in the modern era to still

measure sperm for antisperm antibodies. One of the most

commonly used tests has been the direct immunobead test

[14]. However, the manufacturer is starting to phase out the

production of ImmunoBeads®.

Materials and Methods

In order to replace the ImmunoBeads® method, the authors
chose to evaluate ImmunoSpheresTM since they are a similar
method. The ImmunoSpheresTM have already been tested and re-
ported to have good correlation with the ImmunoBeads® using in-
direct testing [15]. In this study the authors are evaluating the
direct method of testing for anti-sperm antibodies on the sperm.

There are a few differences between the two manufacturers.
The ImmunoBeads® tend to clump and are non-uniform is size. A
phase contrast microscope needs to be used since the beads are
translucent. The ImmunoSpheresTM are monodispersed and uni-
form in size of 3.0 µm latex beads. They are also colored blue for
use with either a bright field or phase contrast.

Revised manuscript accepted for publication July 15, 2015

Summary
Purpose: To determine the correlation with detection of antibody on sperm by a new ImmunoSphereTM Immunoglobulin test vs. Im-

munoBeads®. Materials and Methods: A sampling of sperm tested for antisperm antibody (ASA) tested by direct Immunobead® assay
with levels varying from zero to 100% were compared to the percentage of sperm positive for ASA by a new test using immunospheres.
Results: The correlation was not perfect but, in general, there was good correlation. Conclusion: Now that the manufacturer is curtail-
ing the manufacture of immunobeads, it is comforting to see a good correlation with immunospheres.

Key words: Antisperm antibodies; Direct immunobead test; Immunospheres; Post-coital test.
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The Direct ImmunoSpheres® test for IgG is performed by mix-
ing live motile sperm with latex beads coated with antibodies that
bind to human IgG antibodies. The beads are first washed with a
medium containing 1-2% bovine serum albumin and can be
stored up to three days at 4oC. The semen is washed three times
and the sperm is diluted to give a final concentration of
10x106/ml. Five microliters of sperm suspension is mixed with
five microliters of anti-IgG beads. After one to two minutes, 100
motile sperm are counted (in duplicate) and the percentage hav-
ing beads attached is determined.

Procedural notes: the ImmunoBeadsTM tended to have quick
binding, however the bead clumping made it difficult to differen-
tiate if the sperm were attached to the beads or trapped in the
clumps of beads. The ImmunoSpheres® tended to be very sensi-
tive with bead attachment, sometimes taking longer than the one-
to two-minute incubation to form binding, as seen with the posi-
tive control. Also, controls failed often due to the weaker reac-
tions with sperm. However, the ImmunoBeadsTM consistently had
normal control values.

The objective of the present study is to see if there is a reason-
able correlation with a new direct antisperm antibody test from a
different manufacturer but using instead of ImmunoBeadTM, Im-
munoSphere®.

Results

There were 29 known ASA samples that were split and

the presence of ASA was measured by ImmunoBeadsTM and

ImmunoSpheres® tests. There were 11 ImmunoBeadsTM

specimens read as zero and all 11 were similarly read as

zero with ImmunoSpheres®.

There were 14 specimens read as zero by ImmunoS-

pheres® with four slightly discordant ImmunoBeadsTM

tests read as 3, 2, and 7%, respectively. There were 11 Im-

munoBeadsTM specimens read as 100% ASA with com-

plete agreement with ImmunoSpheres® in three; 98-99%

in three, and the others showing 95%, 95%, 92%, 83%,

and 64%.

One ImmunoSphere® test was read as 100% and the cor-

responding ImmunoBeadsTM was 97%. There were some

larger discrepancies however. One sample was 87% by Im-

munoBeadsTM read as 31% ImmunoSpheres®. Other sam-

ples showed 7 vs. 0, 48 vs. 42, and 97 vs. 87.

Discussion

There appears to be a good correlation between measur-

ing ASA by ImmunoBeadsTM vs. the ImmunoSpheres®. This

confirms an older study performed over 15 years ago using

different methodology than the new assay [15]. Some an-

drologists consider a positive test with ImmunoBeadsTM

ASA levels >50%, and some consider >80% as clinically

important.

It is important to detect antisperm antibodies from the be-

ginning to prevent the couple from wasting the expense,

time away from work or children, and mounting frustration

from performing IUI without first treating the sperm with

the protein digestive enzyme chymotrypsin galactose [13,

15]. Of course in vitro fertilization with intracytoplasmic

sperm injection (ICSI) is more effective (but a lot more ex-

pensive).

Detection of antisperm antibodies prior to conventional

insemination of normal appearing sperm can present the

catastrophe of failed or poor fertilization which could

have been circumvented by performing ICSI [16-19]. The

present infertility center is now prepared to switch to the

measurement of antisperm antibodies on sperm by Im-

munoSpheres®. 
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Introduction

Though there is not universal agreement that pelvic sonog-

raphy can determine with a reasonable certainty oocyte re-

lease, it appears that some women have a tendency to not

release the oocyte from the follicle despite luteinization [1, 2].

There are data suggesting that though human chorionic go-

nadotropin (hCG) injection may help to release oocytes in

some women who have the trend for non-release (termed the

luteinized unruptured follicle syndrome or LUF) a 10,000

IU injection of hCG does not always correct the defect [3].

In some circumstances raising endogenous LH and/or FSH

levels by the use of a gonadotropin releasing hormone ag-

onist, e.g., leuprolide acetate, can enable oocyte release

even when hCG has failed [4, 5].

Granulocyte-colony stimulating factor (G-CSF) is an in-

flammatory cytokine present mainly in granulosa cells [6].

There is evidence that mRNA for G-CSF was ten times

higher in the late follicular phase than in other phases [7].

Indeed Espy proposed a hypothesis that ovulation is an

inflammatory process [8]. Besides G-CSF, other inflam-

matory cytokines, e.g., interleukin (IL)-1, IL-6, tumor

necrosis factor alpha, granulocyte macrophage colony stim-

ulating factor (GM-CSF), and macrophage colony-stimu-

lating factor (M-CSF) have shown increased levels in the

pre-ovulatory follicle [9-14].

Because some studies have found that compared to other

inflammatory cytokines, e.g., IL-1B and IL-6, only G-CSF

showed a significant increase in the serum during the ovu-

lation phase [15], it was decided to see if oocyte release

could be achieved in women with LUF syndrome who pre-

viously failed to release with hCG and GnRH agonists.

Materials and Methods

Women failing to demonstrate collapse of the follicle (shrinkage
by > five mm) before the serum P exceeded two ng/ml first in a com-
pletely natural cycle, then a natural cycle where 10,000 units of hCG
was given at the time of peak follicular maturation, and a third fail-
ure despite three s.c injections of one-mg leuprolide acetate given 12
hours apart also at the time of peak follicular maturation were en-
listed.

G-CSF 100 mg s.c. was given as soon as the serum E2 approached
200 pg/ml (usually two days before hCG 10,000 unit injection). Fail-
ure of the follicle to shrink at all before the serum P exceeded two
ng/ml was considered LUF. Shrinkage by only three to four mm
was considered borderline release. Pregnancy rates were com-
pared in those who appeared to release oocytes vs. those with in-
conclusive release vs. those with definite LUF. A pregnancy that
did not proceed to ultrasound evidence of pregnancy but showed at
lease one rising level of serum beta hCG, was counted as pregnancy
achievement.

Only women with patent fallopian tubes and male partners with
normal semen parameters were selected.
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Results

Six women were enlisted with long-term infertility who

fulfilled the aforementioned criteria for selection. G-CSF

(filgrastim) was given in ten natural cycles. Oocyte re-

lease occurred in four of ten cycles (40%). Conclusive

LUF was found in only two cycles (20%). Inconclusive

release occurred in four cycles. One woman failed to re-

lease in both cycles. One woman failed to release in the

first cycle but released in second cycle. Thus LUF only oc-

curred in one of six (16.69%) women.

Three of six women released an oocyte (one woman in

both cycles and one woman in one of two cycles) and two

of them had biochemical pregnancies and one 43-year-old

woman (G-0) delivered a live baby. None of the two

women with inconclusive release conceived.

Discussion

Infertile women despite regular menses and attaining ad-

equate mid-luteal phase serum progesterone levels may still

have subtle ovulatory defects [16]. These defects include

releasing the oocyte before the follicle is mature [17], pre-

mature luteinization [18], a short follicular phase [19], or

merely the insufficient production of progesterone by the

corpus luteum [20,21].

As mentioned, the luteinized unruptured follicle syn-

drome may be another subtle ovulatory defect, which

when corrected, leads to pregnancies [1-5]. Though not

uncommon as an isolated phenomenon (as in frequently

the etiologic factor for the development of ovarian cysts),

the occurrence of non-release of the oocytes in the ma-

jority of natural cycles (and thus considered the LUF syn-

drome) is relatively uncommon [1]. Even less common

are women with LUF syndrome who fail to release

oocytes even with hCG or GnRH agonists [3, 5]. Thus, it

would be extremely difficult to perform a randomized

prospective placebo controlled study from one institution

to evaluate the efficacy of G-CSF in correcting the LUF

syndrome in oocyte release failures even with hCG or

GnRH agonist treatment. Similarly, there is probably in-

sufficient interest to establish a multicenter study to ac-

quire more statistical power.

This small series does not clearly prove that G-CSF was

needed to enable oocyte release as compared to a fortuitous

chance. Nevertheless, it is worth trying a new therapy, e.g.,

G-CSF, when everything else has failed rather than the very

expensive option of mechanically removing the eggs from

the follicle, i.e., in vitro fertilization.

A search of the literature was not able to find the use of

G-CSF for LUF in natural cycles. However, the authors did

find one study of a comparison of 16 women treated with

clomiphene citrate and hCG [15]. Whereas only 56.5%

showed oocyte release in the clomiphene hCG cycles, the

addition of G-CSF (in this case filgrastim) resulted in a re-

lease rate of 88.9% [15]. Their definition of release in-

cluded follicle collapse even five days after hCG without

regards to the serum P level, so they may have assumed

some women released when by the present authors’ defini-

tion they would not have released [15].
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Introduction

Over the last 30 years, it has become clear that by lower-

ing elevated serum follicle stimulation hormone (FSH), ovu-

lation induction can be achieved much more frequently than

expected in women who appear to be in overt menopause

[1-5].

The most frequently used method to induce ovulation in

this population is by lowering the high serum FSH with

ethinyl estradiol (which has the advantage over estradiol (E2)

of not contributing to the serum E2 levels, thus allowing bet-

ter follicular monitoring) [6]. However, ovulation induction

has also occurred by lowering the serum FSH with go-

nadotropin releasing hormone agonists, e.g., leuprolide ac-

etate, or antagonists (cetrorelix) [3, 7, 8].

Anecdotal reports of reversal of apparent menopause with

subsequent pregnancy achieved by in vitro fertilization-em-

bryo transfer (IVF-ET) have also been reported [9-11]. IVF

is expensive. The objective of this study was to determine

the efficacy of IVF-ET in women with premature ovarian

failure. Knowing that previous precedents for success by an-

ecdotal reports may help a woman to decide to try IVF when

needed if there is a severe tubal or male factor, (although the

women appear to be in menopause) if ovulation is induced.

Others, before spending the money, would like to have some

idea of the success rate to decide whether to spend the money

or consider other options, e.g., donor oocyte or adoption.

Materials and Methods

A prospective observational study was performed on couples
with either tubal factor or male factor where the female partner
was in apparent menopause and desired IVF-ET with the female
partner’s own oocytes. Additional inclusion criteria were: age ≤
42, serum E2 < 20 pg/ml, serum FSH >20 mIU/ml, amenorrhea >
one year. The treatment rendered was ethinyl estradiol 20 mcg
per day was given. The woman was monitored by serial serum
levels of E2, LH, FSH, and occasionally progesterone (P) plus
ultrasound to evaluate follicular size and endometrial thickness.
When serum FSH approached normal, mild stimulation with
FSH may have been given. Human chorionic gonadotropin
10,000 units was given when there appeared to be at least one
mature follicle. Details of methodology have been previously
published [12, 13].

Results

There were five couples enrolled. Patient 1 failed to in-

crease her E2 at all (remained < 20 pg/ml) in two attempts

and dropped out of study. Patient 2 developed a mature fol-

licle in 24 of 28 attempted cycles. She formed one embryo

in 13 of 24 cycles (54.1%). Her first four cycles resulted in

single embryos, but she failed to conceive after four fresh

embryo transfers.

Her Crohn’s disease exacerbated and she was treated with

cyclophosphamide, precluding any more transfers to her-

self. She decided to stockpile cryopreserved embryos until
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Summary
Purpose: To determine the frequency of ovulation induction, obtaining oocytes leading to embryos, and pregnancy rates per embryo

transfer in women with premature menopause. Materials and Methods: Prospective observational study of women hoping to have in
vitro fertilization-embryo transfer (IVF-ET) with their own oocytes despite being in menopause. Ethinyl estradiol was used to lower fol-
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delivered a live healthy baby twice. The live delivered pregnancy rate per transfer was 20% (4/20) with generally one or occasionally
two embryos transferred. The pregnancy rate per retrieval was 9.3% (4/43). Conclusions: These data can help other women in this cir-
cumstance to decide on IVF with their own eggs or switch to donor eggs.
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she acquired a gestational carrier. She proceeded with 24

more attempted IVF with cryopreservation cycles. Oocyte

retrieval occurred in 20 cycles. A single two pronuclear em-

bryo was created and cryopreserved nine times. Six of the

nine cryopreserved embryos were thawed and two embryos

were transferred to a gestational carrier twice and she con-

ceived on her third attempt and delivered a live healthy

baby. The gestational carrier by choice had only one em-

bryo transferred in cycle 1 and cycle 2, but allowed two in

the third cycle, which was successful. Thus one of ten em-

bryos formed resulted in a live baby. This patient was part

of the observational study, but her case report has already

been published [14]. She has three embryos left and is plan-

ning to transfer them again to a gestational carrier.

Patient 3 made a mature follicle in five of nine cycles

leading to oocyte retrieval. She had a total of four embryos.

She failed to conceive with one embryo transfer x 2 but she

was successful with a two-embryo transfer following her

fifth oocyte retrieval (and third embryo transfer).

Patient 4 had ten oocyte retrievals leading to nine em-

bryo transfers. There were a total of 12 embryos created.

She conceived and delivered a healthy baby following sin-

gle embryo transfer on her third attempt. She returned for

baby 2 and formed one or two embryos in six of seven

oocyte retrieval cycles. She conceived and delivered a

healthy baby a second time from oocyte retrieval number

10 with two embryos transferred.

Patient 5 had 6 initiated cycles and four of them led to

oocyte retrieval. She had two embryo transfers of one em-

bryo each. However, she failed to conceive.

Overall the live delivered pregnancy rate per transfer was

20% (4/20). Overall, the live delivered pregnancy rate per

retrieval was 9.3% (4/43). The live delivered pregnancy

rate per initiated cycle was 6.1% (4/65).

Discussion

IVF-ET is generally a very expensive procedure, espe-

cially related to the cost of gonadotropins and the cost of

the IVF-ET procedure itself. IVF-ET also has certain risks,

especially ovarian hyperstimulation syndrome (OHSS).

More expensive than IVF-ET is the cost of being a donor

oocyte recipient, with extra costs of donor fees frequently

leading to prices twice as high as a regular IVF-ET cycle.

The cost of medication in described techniques to in-

duce ovulation in women in apparent menopause is only

a fraction of normal price for medication with normal

IVF-ET because hardly any (or none at all) gonadotropins

are used. Because there is generally only one or two

oocytes, the price of IVF-ET could be considerably low-

ered by a given IVF center when faced with this type of

problem. There obviously is no risk of OHSS.

There does not appear to be any age time-line for suc-

cessful pregnancy from donor oocytes [15]. With this in-

formation as to success rates and a cost analysis, a given

couple can decide to try IVF with their own oocytes or try

donor oocytes. It should be noted that though highly suc-

cessful, some women fail to conceive even with donor

oocytes. One woman (not part of this series because she did

not have IVF-ET) had failed to conceive despite four cycles

of transferring embryos derived from donor oocytes. She

spent USD 120,000.00 without success. She was made to

ovulate three times out of four initiated cycles with ethinyl

estradiol despite two years of amenorrhea with serum E2 <

20 pg/ml and a serum FSH initially 125 mIU/ml but one

time getting to 185 mIU/ml. She was successful with just

intercourse alone in her fourth ovulation induction cycle

with luteal phase P support. IVF was not suggested because

she had patent fallopian tubes and her husband’s semen pa-

rameters were normal [16].

This study also confirms that the technique to induce

ovulation in women in apparent premature menopause by

lowering FSH and theoretically restoring down-regulated

FSH receptors making the follicle more sensitive to FSH

stimulation, seems to be an effective technique in that there

is no question that the frequency of ovulation in these

women far exceeds what would have been expected just

fortuitously.
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Introduction

Aromatase inhibitors, e.g., letrozole, because of a shorter

half-life, have been considered to have less anti-estrogenic

side effects resulting in less adverse effect on endometrial

thickness, less vasomotor symptoms, and less premenstrual

syndrome [1, 2]. Because of its anti-estrogen effect,

clomiphene citrate frequently creates a hostile cervical

mucus associated with poor post-coital tests [3]. A priori, if

letrozole has less anti-estrogen effect than clomiphene, it

seems logical that it should have less adverse on cervical

mucus.

The objective of the study was to determine if a “good”

post-coital test (defined as finding any sperm with pro-

gressive linear motion 8-12 hours after intercourse) is more

likely to be found in letrozole vs. clomiphene stimulated

cycles.

Materials and Methods

A randomized prospective pilot study was performed. Anovula-
tory women were randomly assigned to clomiphene citrate vs.
letrozole. Starting dosages were 50 mg days 5-9 for clomiphene.
Starting dosages were 2.5 mg days 5-9 for letrozole. If a serum
estradiol of 200 pg/ml was not achieved, the dosage of clomiphene
or letrozole would be doubled for cycle 2.

The post-coital test that was recorded was the one performed
with the appropriate peak serum E2 and prior to the LH surge. In-
tercourse was 8-16 hours before the post-coital test. Only couples
with male partners with normal semen parameters (including ab-
sence of antisperm antibodies) were selected for the study. If a
mature follicle was not achieved in cycles 1 or 2, the patient was

eliminated and a reserve was added to the study and given the
same drug regimen.

All couples selected for the study did not want to have an in-
trauterine insemination performed if there was a poor post-coital
test. Patients were given the option to try a second cycle with the
same regimen and normal follicular maturation was achieved or
they could switch to gonadotropin injections. If they switched, that
cycle was not included in the data. Thus the number of second cy-
cles could be unequal related to switching to gonadotropin ther-
apy or pregnancy.

Results

The frequency of poor post-coital tests (no sperm with

linear progressive motion in the mucus) is seen in Table 1

for cycles 1 and 2. Overall combining cycles 1 and 2 poor

post-coital tests were found in three of 19 (15.7%)

clomiphene cycles vs. five of 17 (29.4%) with letrozole.

Discussion

Though the frequency of poor post-coital tests was

twice as high in the letrozole group vs. the clomiphene
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Table 1. — Relative effect of clomiphene citrate vs. letro-
zole on post-coital tests.

Clomiphene citrate Letrozole

Cycle 1 – no. poor PCT (n=12) 2 (16%) (n=12) 4 (33%)

Cycle 2 – no. poor PCT (n=7) 1 (14%) (n=5) 1 (20%)
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group, the study was not sufficiently powered to show a

significant difference (p > 0.05, Chi-square analysis).

However, because of the failure to demonstrate even a

trend to support the initial hypothesis that the known less

anti-estrogenic effects of letrozole could result in a lower

frequency of poor post-coital tests, the study was discon-

tinued. Possibly the shorter half-life of letrozole, and

therefore less anti-estrogenic effects on endometrial thick-

ness and vasomotor symptoms, was negated at the mucus

level by a higher average peak serum E2 442.4 pg/ml for

clomiphene vs. 372.3 pg/ml for letrozole.
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Introduction

The zona pellucida is composed of glycoproteins secreted

by the oocyte. Zona protein (ZP) 3 is the most abundant.

ZP3 and ZP4 are the primary ligands for sperm binding

which lasts for approximately one minute. ZP2 binding oc-

curs after the acrosome reaction and this process helps to

inhibit the penetration by other sperm, i.e., prevents

polyspermy [1-4].

The initial binding of the sperm to the zona pellucida re-

quires recognition on the part of the sperm of the carbohy-

drate component of species specific glycoprotein ligand [4,

5]. Binding of sperm head receptors and zona pellucida lig-

ands produce an enzyme complex which induces the acro-

some reaction. The acrosome reaction releases enzymes

that allow the sperm to fuse to the oocyte membrane. The

fusion of sperm and oocyte membranes trigger the cortical

reaction which involves the release of substances from cor-

tical granules which are localized just below the oocyte cell

membrane. The cortical reaction leads to the enzyme-in-

duced zona reaction which causes the zona to harden. The

cortical reaction also inactivates ligand for sperm recep-

tors. This process thus inhibits penetration by more than

one sperm (polyspermy).

Oocyte activation is characterized by a two-step pattern

of rises in intracellular calcium (Ca++) concentrations. A

first Ca++ rise, referred to as the trigger, originates from the

oocyte after sperm-oocyte membrane interaction. This ini-

tial Ca++ rise that is released from internal Ca++ stores of the

oocyte membrane is dependent on a receptor-mediated in-

teraction between the sperm and the oocyte plasma mem-

brane [6]. With intracytoplasmic sperm injection (ICSI) this

sperm oocyte plasma membrane interaction is eliminated.

However, the mechanical injection procedure itself (which

can occur by merely the injection without a sperm) also

causes a massive influx of calcium into the oocyte and is re-

ferred to as a pseudotrigger [6].

The second step of oocyte activation that is referred to

as the oscillator (related to the characteristic of a series of

shorter calcium transients of high amplitude that begins

30 minutes after the trigger (step one) and continues for

three to four hours) [6]. The oscillator function is de-

pendent on the release of a sperm associated activating

factor [6].

ICSI has enabled fertilization of oocytes from extremely

low concentrations of viable sperm, sperm coated with a

high concentration of antisperm antibodies, and immature

Revised manuscript accepted for publication July 14, 2015

Summary
Purpose: To determine the frequency of failed fertilization with conventional oocyte insemination and to determine the ability of in-

tracytoplasmic sperm injection (ICSI) to overcome the failed fertilization according to binding or failing to bind to the zona pellucida.
Materials and Methods: Retrospective review of 12,448 in vitro fertilization (IVF) cycle to identify cycles where failed fertilization oc-
curred following conventional oocyte insemination with seemingly normal sperm. A number of three oocytes retrieved was required.
Results: There were only 12 cases of failed fertilization (0.1%). Six were related to failure of any or few sperm attaching to the zona
pellucida These six had high fertilization rates with ICSI. Six had normal attachment and five attempted another cycle, this time with
ICSI. Only 60% had good fertilization. Conclusions: When there is failed fertilization with normal sperm oocyte binding following con-
ventional oocyte insemination, ICSI may still be effective in 60% of the cases, but it would be probably recommended to combine ICSI
with artificial oocyte activation by calcium ionophore.

Key words: Failed fertilization; Zona pellucida; Sperm binding; Intracytoplasmic sperm injection; Calcium ionophore.

Failed fertilization with conventional oocyte insemination can

be overcome with the ability of ICSI according to binding or

failing to bind to the zona pellucida

J.H. Check1,2, A. Bollendorf2, C. Wilson2

1 Cooper Medical School of Rowan University, Department of Obstetrics and Gynecology,
Division of Reproductive Endocrinology & Infertility, Camden, NJ

2 Cooper Institute for Reproductive Hormonal Disorders, P.C., Mt. Laurel, NJ (USA)

CEOG Clinical and Experimental
Obstetrics & Gynecology

Clin. Exp. Obstet. Gynecol. - ISSN: 0390-6663

XLIII, n. 2, 2016

doi: 10.12891/ceog3289.2016

7847050 Canada Inc.
www.irog.net



J.H. Check, A. Bollendorf, C. Wilson 187

testicular sperm even when taken many hours after the

death of a man not on life support [7-9]. In 3% or less of

cases in women who make an adequate number of follicles,

there will be complete failure to fertilize the oocytes de-

spite ICSI [10-12].

The objective of this study was to evaluate fertilization

rates following ICSI in cases of failed fertilization with

conventional oocyte insemination with “normal sperm” ac-

cording to whether the sperm did or did not bind to the zona

pellucida.

Materials and Methods

This retrospective review evaluated all in vitro fertilization
(IVF) cycles where there was failed fertilization following con-
ventional insemination with normal appearing sperm. A minimum
of three oocytes retrieved was required. ICSI was offered in a suc-
ceeding IVF cycle. Fertilization rates with ICSI were then com-
pared according to reason for failed fertilization-failure of sperm
binding or failure to activate the oocyte.

Results

Twelve cases of failed fertilization were identified over

a 13-year period in 12,448 IVF cycles. Six of 12 were re-

lated to very few or no sperm attached to the zona pellu-

cida. Two cases with zona binding defects that failed to

fertilize any of 16 inseminated oocytes shared a pool of

oocytes with two other couples. The two male partners of

these other couples fertilized 11/15 (73.3%) of the oocytes

with conventional stimulation suggesting sperm receptor

defect for ZP3 or ZP4 rather than mutated ZP3 or ZP4

proteins in the oocyte. ICSI negated the sperm binding de-

fects in all six couples, showing > 50% fertilization with

a total percentage of 73% (60/82). However, ICSI was not

as effective with failed fertilization with normal sperm

binding in two out of five couples (one did not try IVF

again), showing failed fertilization (0/7) or poor fertiliza-

tion (12.5%, 1/8). The other three had very good fertil-

ization rates of 88.8% (16/18).

Discussion

Fertilization failure despite ICSI can be related to the par-

tial or complete inability of the sperm to activate oocytes

[13]. Another reason for fertilization failure despite ICSI is

the inability of the oocytes to decondense the sperm [14].

Sometimes the problem is obviously related to the sperm

lacking the sperm oocyte activating factor, e.g., with globo-

zoospermia, where the fertilization rate varies from 0-37%

[10, 15, 16].

Fertilization has occurred with globozoospermia follow-

ing ICSI when the eggs were activated artificially by cal-

cium ionophore [16, 17]. Cases have been described where

calcium ionophore allowed activation and fertilization of

an oocyte and a successful pregnancy in a couple with fer-

tilization failure despite normozoospermic motile sperm

[18, 19].

The present data showed that failed fertilization follow-

ing conventional oocyte insemination with sperm with nor-

mal semen parameters is uncommon occurring in about one

in 1,000 cases. Failure of sperm binding accounts for 50%

of the cases and is corrected by ICSI.

ICSI injection by attaining a rapid calcium influx, over-

comes phase I but not phase II oocyte activation defects.

Thus when failed fertilization occurs despite normal zona

binding by the sperm, a second attempt with ICSI should

be accompanied by artificial activation by calcium

ionophore since phase II defects may occur in about 40%

of cases as suggested by these data. In fact one of the two

women had marked diminished oocyte reserve. She tried

Ca++ ionophore with ICSI in cycle 3 and fertilized the one

oocyte retrieved and conceived. Unfortunately she mis-

carried at eight weeks despite showing fetal viability.

However, she fertilized both oocytes retrieved in cycle 4

and had a normal single baby [19].
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Introduction

It is common knowledge that a certain minimal level

of progesterone (P) must be maintained from ovulation

until delivery to allow a full-term baby to be born. P act-

ing in conjunction with the P receptor causes the pro-

duction of various molecules needed for appropriate

development of a secretory endometrium to allow proper

implantation [1].

The maintenance of P secretion throughout pregnancy is

needed, at least in part, for inhibiting myometrial contrac-

tion and for immune suppression of the fetal semi-allograft

[1]. One of the mechanisms by which the interaction of P

and P receptors may inhibit immune suppression is by the

secretion of the immunomodulatory protein, the proges-

terone induced blocking factor (PIBF) [1-4]. One of the

main functions of PIBF is to inhibit degranulation of per-

forin granules in natural killer (NK) cells thus inhibiting

their cytotoxicity [5].

The PIBF is a protein which when detected in serum

measures 34 kDa and is a splice variant of the parent com-

pound which resides in the nucleus at a centrosomal posi-

tion and measures 90 kDa [6]. The full length protein

consists of 757 amino acid residues and the 48 kDa N ter-

minal part is biologically active [7]. PIBF seems to be

unique in that it shows no significant amino acid sequence

homology with any known protein [7].

RNA expression analysis has demonstrated that centro-

somal PIBF is overexpressed in rapidly proliferating cells

irrespective of whether they have been found to be positive

or not for P receptors [1,6]. Serum levels of PIBF are

mainly produced by the interaction of P with P receptors

on gamma delta T cells [8]. Whereas addition of P to the

media of certain leukemia cell lines caused an upregulation

of the 34 kDa intracytoplasmic splice variant of PIBF, in

contrast, adding the P receptor antagonist mifepristone

caused downregulation of PIBF expression [9].

Interestingly mifepristone was found to reduce NK cell ac-

tivity in pregnant women [10]. The assumption was made,

but not proven, that the mechanism of action probably was

related to the P receptor antagonist interfering with the reac-

tion of P with P receptors on gamma/delta T cells, and thus

reduction of secretion by these cells of the circulating 34 kDa

protein, and thus failure to stabilize perforin granules in cir-

culating NK cells. Recently, with purification of the PIBF

protein, a sensitive ELISA assay to PIBF has been developed

[11-13]. The objective of the present study was to determine

if mifepristone can suppress circulating levels of serum PIBF.

Materials and Methods

A 23-year-old young lady volunteer on continuous oral con-
traceptives had a baseline serum PIBF level obtained. On day 5
of taking oral micronized P 200 mg daily, a serum PIBF level
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was obtained. The 200-mg oral micronized P was maintained,
and she was also given 200 mg mifepristone orally concomi-
tantly. On the 6th day of combined oral P and mifepristone, an-
other serum PIBF was obtained. The PIBF was measured by a
non-commercial research ELISA assay using a monoclonal anti-
PIBF antibody [12,13].

Results

The baseline serum PIBF was 62 ng/ml. The PIBF levels

increased to 273 ng/ml after five days of oral P therapy. The

level was over 737 ng/ml six days later, despite taking a

dosage of mifepristone that will usually terminate a live

fetus.

Discussion

Mifepristone is a known abortifacient. As mentioned,

in view of the inhibiting effect of mifepristone on NK cell

activity, and since NK cell activity is suppressed by PIBF

(which is induced by P), logically, it seemed likely that

the mechanism of causing abortion was by immune re-

jection probably by inhibiting PIBF production by circu-

lating gamma/delta T cells [10]. However, mifepristone

has been hypothesized to have other actions abrogating

immune suppression other than via a PIBF mechanism

[14,15]. Thus, based on the present data, failing to demon-

strate any suppression of PIBF by mifepristone in a pa-

tient taking exogenous P, one hypothetical conclusion is

that the mechanism of action does not involve PIBF. How-

ever, the study by Ivanova-Todorova et al. did not evalu-

ate serum PIBF levels and thus reduced NK cell activity

may not have been through suppression of circulating

PIBF secreted by gamma/delta T cells [10].

The study of the effect of mifepristone on reducing the

intracytoplasmic 34-36 kDa splice variant of PIBF se-

cretion by certain leukemia cell lines allow an alternative

hypothesis [9]. Mifepristone may cause immune rejec-

tion of the fetus by suppressing intracytoplasmic PIBF of

the rapidly growing cells of the placenta or the fetus itself

thus abrogating immune tolerance to the fetal semi-allo-

graft leading to abortion.

Mifepristone has been demonstrated to have a palliative

effect on a variety of human and murine cancers, not only

not known to be P receptor positive, but where there has

been demonstration of normal serum PIBF levels [16-24].

Though there are many mechanisms of how P and P re-

ceptors may allow cancer cells to grow even without ef-

fects on tumor immunology, suppressing intracellular

conversion of the parent 90 kDa parent PIBF compound

to the 34-36 kDa intracytoplasmic splice variant is one of

the possibilities. Thus, mifepristone suppressing intracy-

toplasmic PIBF could be one, if not the major mechanism,

as to how mifepristone ingestion leads to pregnancy ter-

mination.
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Introduction

Low back pain (LBP) is considered a minor complica-

tion, but is one of the most common discomforts, during

pregnancy, and about 70–85% of all pregnant women ex-

perience LBP [1-5]. Some postpartum follow-up studies

have shown that about 30–45% of women with pregnancy-

related LBP complained about the symptom during three

months after delivery [6, 7], and LBP persisted for three

years in 17% of these women [8]. Pregnancy-related LBP

often adversely influences the activities of daily living such

as carrying, cleaning, sitting, and walking, hinders the abil-

ity of pregnant women to report for work, and causes sleep

disturbance [9, 10]. Consequently, these symptoms lower

the quality of life of many pregnant women [11]. There-

fore, it is important to reduce pregnancy-related LBP to

allow for a comfortable pregnancy. 

Some randomized controlled trials have been conducted

to prevent or reduce pregnancy-related LBP. Interventions

that were found effective for LBP include acupuncture

treatment, osteopathic manipulation, spinal manipulation

and neuro-emotional technique [12-14]. Recently, some

systematic physical exercises, for example, stability ball

exercise, aerobic and strengthening exercises, and yoga,

have succeeded in decreasing the prevalence of pregnancy-

related LBP [15-17]. In addition, physical exercise during

pregnancy confers maternal benefits, including improved

cardiac function, decreased risk for gestational hyperten-

sion and diabetes, improved mental state, and less compli-

cated labor [18, 19]. Previous reports suggest that regular

physical exercise is recommended not only for preventing

pregnancy-related LBP, but also for maintaining desirable

weight and improving the risk profiles of pregnant women

[18]. 

Although some systematic physical exercises have been

recommended for pregnancy-related LBP [20], they have

some limitations. First, the trials were conducted at differ-

ent times during pregnancy, and the effective timing for ad-

ministering exercise is unknown. Second, although regular

physical exercise during pregnancy is recommended, heavy

or physically demanding work increases the risk of preg-

nancy-related LBP [21]. There is little knowledge about the

ideal timing and intensity of physical activity for pregnant

women. Furthermore, many women find it difficult to ex-

ercise during pregnancy. Some studies have shown that

pregnant women commonly complain about hindrances to

leisure-time physical exercise such as financial constraints,

feeling of tiredness, being too busy, and experiencing phys-

ical limitations [22-25]. Therefore, investigating the activ-

ities of daily living, not a specific exercise, is necessary.

Many physical activity guidelines containing step-based
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Summary
Purpose: To investigate the relationship between the change of daily step counts and low back pain (LBP) during pregnancy. Mate-

rials and Methods: Pregnant women at less than eight weeks of gestation (WG) were recruited. Daily step counts were measured with
a pedometer. To assess LBP, the Oswestry disability index (ODI) score was recorded. Thirty-six individuals were divided into the LBP
and non-LBP groups. The effect of step counts on LBP between the two groups was analyzed. Results: At 16–19 WG, step counts were
not considerably changed in the non-LBP group but were significantly increased in the LBP group. At 24–27 and 32–35 WG, step
counts were increased in the non-LBP group but were significantly decreased in the LBP group. Conclusions: Acute increase of daily
step counts in early pregnancy is a risk for LBP, and gradual increases of step counts after mid-pregnancy is recommended for women.
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recommendations were published for various population

such as children, adolescents, adults, older adults, and spe-

cial populations [26-28]. Similarly, for pregnancy, walking

is the activity that is indispensable to everyday life. Never-

theless, few studies have focused on daily life activities in

association with LBP and studies focusing on the benefits

of daily walking are lacking [29]. Hence recommendations

about daily activities such as walking during pregnancy, in-

cluding the required the amount of walking, are needed.

On the basis of the above considerations, data about the

change of pregnancy-related LBP and the timing and

amount of daily physical activity for the prevention or treat-

ment of LBP is needed. The purpose of this study was to in-

vestigate the change of pregnancy-related LBP in pregnant

women depending on the gestational period and to clarify

the relationship between LBP and daily step counts during

pregnancy.

Materials and Methods

Participants
Pregnant women were recruited at the obstetrics and gynecol-

ogy clinics in Aichi Prefecture, Japan, between October 2011 and
October 2012. One hundred and fifty-six women who met the in-
clusion criteria for the survey and agreed to participate in the study
were observed from eight to 36 weeks of gestation (WG). Before
inclusion, the authors provided verbal and written information
about the study. The inclusion criteria were <8 WG and a single-
ton pregnancy. Women with serious orthopedic disorders or neu-
rological diseases were excluded. Those with a high-risk
pregnancy were also excluded. Participants were asked to fill out
a questionnaire with personal information (height, weight before
the pregnancy, parous history, medical history of LBP, and occu-
pation). The authors provided them with an original leaflet for
recording their step counts and Oswestry disability index (ODI)
(version 2.1a) scores. The present study was carried out in accor-
dance with the guidelines of the Declaration of Helsinki, and the
study protocol was reviewed and approved by the Ethics Com-
mittee of the Kyoto University Graduate School of Medicine and
written informed consent for the survey was obtained in accor-
dance with the guidelines.

Measurement of daily step counts
Daily step counts were measured using a pedometer. Partici-

pants were instructed to wear the pedometer after the prenatal
checkup for one week bimonthly (8–11, 16–19, 24–27, and 32–35
WG), except during bathing, sleeping, or performing water-based
activities, and to record their step counts on the leaflet. The au-
thors calculated the average number of steps per day during the
week.

Assessment of LBP
To assess the LBP daily, ODI (version 2.1a) was used [30]. The

ODI is a condition-specific tool used in the management of spinal
disorders. It attempts to quantify the level of pain interference on
physical activities by providing an estimate of disability expressed
as a percentage score [31]. It has been used in previous studies on
pregnancy-related LBP [32]. This index is a questionnaire with
ten sections covering the assessment of pain intensity, personal
care, lifting, walking, sitting, standing, sleeping, sex life, social
life, and travelling. Each item is scored from 0 to 5, and the scores

are calculated as a percentage. A higher percentage score indicates
a greater disability. The participants were instructed to record their
answers to the ODI questions on the leaflet once a month (8, 12,
16, 20, 24, 28, 32, and 36 WG). In this study, the ODI score was
calculated without the item “sex life,” as in previous studies, be-
cause of the low response rate in Japan (about 60%) and the re-
duction in the frequency of sexual activity during pregnancy [33,
34]. The authors determined the presence or absence of LBP in
each pregnant woman on the basis of the score at the last period
(36 WG) because the intensity of pregnancy-related LBP usually
increases throughout pregnancy [35] and reaches a peak in both
prevalence and severity during the third trimester [4, 36]. 

Statistical analyses
The participants were divided into two groups (LBP group and

non-LBP group) according to the ODI score at 36 WG (≥ 10% or
< 10%, respectively), as in a previous study [32]. To compare the
interval scale between the two groups, an unpaired t-test was used,
and to compare the ordinal scale, the χ2 test was used. For the
change of ODI score through the pregnancy, a two-way analysis
of variance (ANOVA) with repeated measures was conducted to
determine any significant difference in the measurements by time
between the two groups. To analyze the effect of daily step counts
on LBP, a two-way ANOVA with repeated measures was used for
the step counts of every time point (8–11, 16–19, 24–27, and 32–
35 WG) in both groups. When a significant difference was found
in the two-way ANOVA, the authors performed a multiple com-
parison using a paired t-test with Bonferroni correction, for veri-
fication. Data were entered and analyzed using the Statistical
Package for the Social Sciences. For all analyses, p < 0.05 was
considered statistically significant.

Results

Characteristics
Among the participants (n = 156), 83 had complete

records on the leaflet, whereas 47 were lacking some

records of step counts or ODI scores, or gave birth before 36

Table 1. — Comparison of groups with and without low
back pain.

LBP Non-LBP p-value

(n = 21) (n = 15)

(Unpaired t-test for the

interval scale)
Mean ± SD Mean ± SD

Age, years 31.5 ± 4.7 32.9 ± 4.8 0.37

Height, m 1.58 ± 0.05 1.59 ± 0.05 0.34

Weight, kg 53.7 ± 15.0 54.1 ± 7.8 0.92

BMI before pregnancy, kg/m2 21.7 ± 6.1 21.3 ± 2.5 0.80

Step counts

8–11 WG 3614 ± 1891 3428 ± 1748 0.77

16–19 WG 4840 ± 2810 3676 ± 1728 0.16

24–27 WG 4340 ± 2043 4814 ± 2791 0.56

32–35 WG 3320 ± 1398 4410 ± 2764 0.13

(χ2 test for the ordinal scale) n (%) n (%)

Pre-pregnancy LBP 5 (23.8%) 3 (20.0%) 0.79 

Parous history 11 (52.4%) 5 (33.3%) 0.26

Occupational status 8 (38.1%) 5 (33.3%) 0.91
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WG. The authors analyzed 36 subjects (mean age: 32.1 ±

4.7 years, body mass index (BMI): 21.7 ± 4.64 kg/m2).

Among them, eight (22.2%) women have had LBP before

pregnancy, six (4.4%) were multiparas, and 11 (30.6%)

worked full- or part-time. The authors assigned 21 women

into the LBP group and 15 women into the non-LBP group.

The demographic characteristics of the LBP group and the

non-LBP group are summarized in Table 1. There were no

significant differences between the two groups (LBP vs.
non-LBP) in age (31.5 ± 4.7 years vs. 32.9 ± 4.8 years),

height (1.58 ± 0.05 m vs. 1.59 ± 0.05 m), BMI before preg-

nancy (21.7 ± 6.1 kg/m2 vs. 21.3 ± 2.5 kg/m2), pre-preg-

nancy LBP (n = 5: 23.8% vs. n = 3: 20.0%), parous history

(n = 11: 52.4% vs. n = 5: 33.3%), and occupation status (n
= 8: 38.1% vs. n = 5: 33.3%).

Change of ODI score in the LBP and non-LBP groups
Figure 1 shows the changes of ODI score over time be-

tween the two groups. The change of ODI score was small

in the non-LBP group, but progressively increased during

pregnancy statistically significantly in the LBP group (p <

0.0063 [0.05/8]). When the score was compared between

the two groups at each gestational period, the average ODI

score of the LBP group was higher than that of the non-

LBP group at eight, 12, 16, 20, 24, 28, 32, and 36 WG, with

statistical significance (p < 0.0063 [0.05/8]).

Change of daily step counts in the LBP and non-LBP groups
Figure 2 shows the changes of step counts over time be-

tween the two groups. Significant differences were ob-

served between the two groups with significant group ×

time interactions (F-value: [main effect] 3.94, [interaction]

4.33; p = 0.015). From the first to the second trimester

(from 8–11 to 16–19 WG), step counts were not consider-

ably changed in the non-LBP group (from 3428 ± 1748 to

3676 ± 1728 steps), but were significantly increased in the

LBP group (from 3,614 ± 1,819 to 4,840 ± 2,810 steps) (p
< 0.013 [0.05/4]). Conversely, in the second trimester (from

16–19 to 24–27 WG), step counts were increased in the

non-LBP group (from 3,676 ± 1,728 to 4,814 ± 2,791 steps)

but were decreased in the LBP group (from 4840 ± 2810 to

4,340 ± 2,043 steps). From the second to the third trimester

(from 24–27 to 32–35 WG), step counts gradually de-

creased in both groups (from 4,340 ± 2,043 to 3,320 ±

1,398 steps in the LBP group and from 4,818 ± 2,791 to

4,410 ± 2,764 steps in the non-LBP group). In the LBP

group, the decrease in step counts was statistically signifi-

cant (p < 0.013 [0.05/4]).

Discussion

The average ODI score of all participants increased dur-

ing pregnancy. In comparing the score between the two

groups, LBP had little impact on the daily life of women in

the non-LBP group throughout their pregnancy, while it in-

creasingly negatively affected the daily life of pregnant

women in the LBP group (Figure 1). In comparing the
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Figure 1. — Changes of the ODI score in the non-LBP and LBP

groups. F-value (group × time): [main effect] 11.64, [interaction]

11.81 (p < 0.001). ‡Significant differences were found between

the two groups (p < 0.0063 [0.05/8]).

Figure 2. — Changes of physical activity in the non-LBP and LBP

groups. F-value (group × time): [main effect] 3.94, [interaction]

4.33 (p = 0.015). *Each provided meaningful alternation (p <

0.013 [0.05/4]).
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change of step counts between the two groups, the LBP

group was increasingly more active than the non-LBP

group from 8–11 to 16–19 WG. Thereafter, women in the

LBP group reduced their step counts from 16–19 to 24–27

WG, whereas those in the non-LBP group increased their

daily step counts (Figure 2).

The average ODI score of pregnancy in the current study

was equivalent to those of previous reports [7, 37, 38].

Comparing the score between the two groups, the results

suggest that in pregnant women with LBP in pregnancy, the

impact of LBP on daily life increases gradually, and it

might become increasingly difficult to minimize the symp-

toms. Therefore, preventing the occurrence of pregnancy-

related LBP is desirable. Additionally, the difference in the

score between the two groups became larger after 16 WG,

and therefore the authors recommend treating LBP in preg-

nant women during this time. The ODI score indicated that

LBP primarily disturbed the women’s ability to maintain a

sitting or standing position (data not shown). These results

indicate that the simple daily movements of pregnant

women are limited by pregnancy-related LBP. Therefore,

recommendations for pregnant women about basic daily

physical movements such as ways of standing that reduce

the load on the back are needed.

From the findings of the current study, excessive increase

in physical activity during early pregnancy might be a risk

factor for LBP, and the authors recommend that pregnant

women should be more active after mid-pregnancy. Physi-

cal symptoms during the first period of pregnancy, such as

nausea and vomiting, usually begin and peak in the first

trimester [39, 40] and these symptoms cause a reduction in

physical activity among pregnant women [41]. In addition,

pregnant women are advised to avoid strenuous activity to

reduce the risk of miscarriage in the first trimester. Ac-

cordingly, the step counts of the study participants might

be low in the first period. Nevertheless, according to ACOG

Committee on Obstetric Practice, pregnant women are also

advised to perform moderate exercises during pregnancy

for the health benefits of both the fetus and the mother [42].

In the subjects of the LBP group, we can assume that the

rapid increase of daily step counts from the first to the sec-

ond trimester was due to the recommendation to exercise;

however, as a result of increased steps, a rapid decrease of

step counts occurred at the next period in this group. Preg-

nant women who have no risks related to exercise are ad-

vised to maintain regular physical activity (ACOG

Committee on Obstetric Practice, 2002), and it was shown

that women who performed regular exercise in the third

trimester experienced less pregnancy-related pelvic girdle

pain and that pre-pregnancy regular exercise was a factor

for continued physical exercise in the third trimester [43].

However, as shown by the results of this study, excessive

activity such as a high number of steps in early pregnancy

may cause a reduction of activity level in the third trimester.

Although, regular physical activity during pregnancy has

beneficial outcomes for women and their babies, incorrect

timing of being active might be harmful because it may

lead to increased LBP. In addition, the present authors used

step counts, not special exercises, to investigate the influ-

ence of daily physical activity. The results of this study

show that daily physical activity such as a moderate amount

of steps daily can also have an influence on LBP. There-

fore, the authors recommend that pregnant women should

increase their daily physical activity after mid-pregnancy

in order to minimize risk for LBP.

As the increase of daily step counts in early pregnancy

was found to contribute to LBP, the influence of hormones

should be considered. Serum relaxin concentrations reach

a peak in the first trimester [44]. Relaxin increases the lax-

ity of muscles and ligaments, and previous studies have re-

ported a significant relation between serum relaxin

concentrations and pelvic pain [35]. Excess physical activ-

ity such as a high number of steps from the first to the sec-

ond trimester can place an extra load on the lumbar spine

or pelvic girdle of pregnant women, causing LBP. In this

study, LBP contributed to a reduction in the step counts of

women in the LBP group. In addition, the reduction of daily

physical activity might worsen LBP considering that mod-

erate exercise is recommended for LBP. Therefore, the in-

fluence of hormones should be considered when advising

pregnant women about physical activity.

This study has several limitations. First, there is a sam-

pling bias because the number of target subjects decreased

because of the long period of data collection, and results of

the analysis might have deflection. Second, there were dif-

ferences in the activity level of pregnant women between this

study and other previous study. The change of physical ac-

tivity with advancing pregnancy in this study is comparable

to that reported in the study by Renault et al. [45]. However,

from the data of step counts, the participants of this study

were less active than those of the previous study throughout

pregnancy. These differences in results suggest that physical

activity in pregnancy depends not only on personal factors

but also on the differences in lifestyle among pregnant

women. Therefore, it can be difficult to make a recommen-

dation about the ideal step count during pregnancy. In the fu-

ture, a similar study should be performed with a large

number of pregnant women with various lifestyles. The goal

is recommendations to all pregnant women for daily physi-

cal activity during each trimester of the pregnancy in order

to minimize risk for pregnancy-related LBP.

Conclusion

According to the ODI score in this study, LBP had little

impact on the daily life of women throughout their preg-

nancy in the non-LBP group, whereas it increasingly dis-

turbed the quality of life of women in the LBP group. This

suggests that the impact of LBP on daily life during preg-

nancy increases gradually, and therefore measures to min-
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imize the risk for LBP should be applied. Comparing the

change of step counts between the two groups, the LBP

group was more active than the non-LBP group in the first

trimester. Thereafter, the LBP group reduced their daily step

counts in the second trimester, whereas the non-LBP group

increased their step counts. This finding shows that an in-

crease in steps taken in the first trimester is a risk factor for

LBP; therefore, pregnant women should be advised to be

more active after the first trimester.
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Introduction

Diabetes mellitus (DM) is one of the most popular non-

communicable diseases all over the world, affecting ap-

proximately 346 million people. In many developing

countries and in newly industrial countries, the epidemic is

growing fast [1, 2]. Data from the Centers for Disease Con-

trol and Prevention (CDC) and from the National Center for

Health Statistics in the United States indicate that the num-

ber of people affected by DM has increased considerably

from 1980 and 2010, passing from around 5.6 to 20.9 mil-

lion people [3, 4]. Today, the main problems for diabetic

people are no longer problems related to survival, but those

related to chronic complications of diabetes, both microan-

giopathic (retinopathy, nephropathy, neuropathy) and

macroangiopathic (ischaemic heart disease, arteriopathy

of the lower limbs, arteriopathy of the supra-aortic trunks)

[5]. Patients affected by DM are more susceptible to bacte-

rial and fungal infections [6]. Numerous studies have proven

a close correlation between hyperglycaemia and candidiasis

[7, 8]. Diabetic women are more predisposed to a high risk

of recurrent vaginitis caused by Candida spp, leading to in-

flammations that result in pain during sexual intercourse

(dyspareunia) and cystitis, especially caused by Escherichia

coli. These problems are often associated with vaginal dry-

ness, redness, burning and itching during sexual intercourse.

Problems of female sexual dysfunction (FSD) affect from

30% up to 78% women [9]. It is estimated that the preva-

lence in diabetic women ranges between 20% and 80% [9,

10]. Indeed, diabetic women are more predisposed to de-

velop a decline in sexual desire, dyspareunia, reduction in

sexual arousal, and poor lubrication [11, 12]. Furthermore,

a recent study underlines that vaginal dryness is more com-

mon in diabetic women compared to non-diabetic women

[13]. DM is also recognised as a predisposing factor to vul-

vovaginal candidiasis, as well as pregnancy, use of broad

spectrum antibiotics, high-dose estrogen oral contraceptives

and continuous administration of drugs [14, 15]. Sympto-

matic vulvovaginal infections caused by Candida spp. have

higher prevalence in patients with diabetes compared to the

general population [16]. Hyperglycaemia is the main cause
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Summary
Background: Problems affecting the vaginal tract in diabetic women are very often neglected. The efficacy and safety of three gyne-

cological treatments in diabetic women have been assessed. Materials and Methods: A single-blind randomized progressive trial on 48
diabetic women affected by vaginal dryness, dyspareunia, and recurrent Candida infections was carried out. The ICIQ Vaginal Symp-
toms (ICIQ-VS) questionnaire was administered. Results: The analysis of the parameters of ICIQ-VS questionnaire among the three
groups showed significant difference only for “dragging pain” (p = 0.019) and “soreness” (p = 0.028). In all groups and for all param-
eters of the questionnaire, improvement of symptoms was observed. In particular, in Group 1 for all symptoms a highly significant dif-
ference was observed, to support the already known benefits of the products and of the proposed combination. Significant improvement
was also observed in Group 2. Conclusions: The proposed treatment with DermoXEN® Ultracalming Special for diabetics and Der-
moXEN® Vitexyl vaginal gel exert effective moisturizing and soothing action. Indeed, the aforementioned products have been proven
effective for the main gynecological problems of diabetic women.
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of increased susceptibility to vulvovaginal candidiasis in di-

abetic patients. High blood glucose level in the genital tis-

sues enhances yeast adhesion and growth. Candida albicans

binds to epithelial cells more easily in diabetic women, in-

dependently if they are premenopausal, post-menopausal or

pregnant women [17]. Moreover, hyperglycaemia can in-

fluence the humoral response, causing a reduction in neu-

trophils, chemotaxis, and phagocytosis [18].

The aim of study is to evaluate the efficacy of different

gynecological treatments for vaginal dryness, itching, burn-

ing, dyspareunia, and recurrent Candida infections in dia-

betic women. In particular, in this randomized study was

compared efficacy, safety and tolerability of DermoXEN®

Ultracalming Special for Diabetics and DermoXEN® Vi-

texyl gel used in combination with DermoXEN® Vitexyl

gel and another gel based on mineral oil. 

Materials and Methods

Forty-eight diabetic women afferent to the Operative Unit (O.U.)
of Diabetology of the Local Health Unit (LHU) of Lecce affected
by vaginal dryness, dyspareunia, and recurrent Candida infections,
were selected for this single-blind, randomized, progressive study
in the period between August 2013 and March 2014.

Ethical approval was granted by the Ethics Committee of LHU
of Lecce (Protocol n. 1394, August 8, 2013) and written informed
consent was obtained for each enrolled women. Three women,
belonging to Group 2 dropped out. Women were divided as fol-
lows (Figure 1): Group 1: 16 women used daily (for 14 days) Der-
moXEN® Ultracalming SD for intimate cleansing in the morning
and they applied DermoXEN® Vitexyl gel before going to bed;
Group 2: 13 women used daily (for 14 days) DermoXEN® Vi-

texyl gel before going to bed; Group 3: 16 women used daily (for
14 days) a common commercially available gel containing min-
eral oil (Replens gel) before going to bed. Eligible patients were
randomized to one of the three treatment at the enrolling time
using a 1:1:1 allocation ratio. 

Women over 18 years and under 65 years of age affected by di-
abetes type I and/or II with problems of vaginal dryness and dys-
pareunia, women did not take the contraceptive pill for at least
six months, women did not take corticosteroids and/or antihista-
mines for at least six months were included in the study.

Women under 18 years of age, over 65 years of age, pregnant,
took the contraceptive pill, took corticosteroids and/or antihista-
mines, with serious chronic-degenerative pathologies, with seri-
ous infectious diseases, and that used different cleaning vaginal
products were excluded from the study.

Information on general characteristics (age, body mass index,
parity, DM type, and glycemia) were collected. The ICIQ Vaginal
Symptoms (ICIQ-VS) questionnaire in order to collect informa-
tion on dryness, burning, itching, dyspareunia, vaginal symptoms,
sexual matter and quality of life before (T0) and after (T1) the use
of selected medical devices was administered [16]. Furthermore,
data on pH value and frequency and species of Candida before
and after treatment were collected. The yeast isolation were de-
tected in the analysis laboratory of LHU by the commercial kit.

Medical devices
DermoXEN® Ultracalming Special for Diabetics contains high

molecular weight hyaluronic acid which moisturizes and protects
internal and external mucous membrane, lactic acid which exerts
a rebalancing effect of vaginal pH, Fucus vesiculosus extract which
provides moisturization and protection of the mucous membrane
and dihydro-avenanthramide, a biotechnological byproduct exert-
ing a soothing and calming action against irritations. DermoXEN®
Vitexyl vaginal gel is a medical device essentially composed of
water and glycerin, with high molecular weight hyaluronic acid
and panthenol. It exerts an intense moisturizing action inside the

Figure 1. — Study design.
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vaginal tract. Replens vaginal gel contains mineral oil, mucoad-
hesive substances, glycerin and sodium hydroxide especially de-
signed to moisturize and lubricate the vaginal tract and take care of
irritation and itching related to vaginal dryness.

Statistical analysis
For the statistical analysis, one goal of the proposed study was

to test the null hypothesis that the proportion positive is identical
in the two populations. The criterion for significance (α) was set
at 0.05. The test was two-tailed, which means that an effect in ei-
ther direction was interpreted. The sample size was calculated by
a 95% prerequisite confidence interval (CI) and an estimated error
rate exceeding ± 20%. With 80% power, 16 women in each group
were needed.

The statistical analysis of all collected data was performed
using the SPSS software package (version 18.0). Continuous vari-
ables were expressed as mean and standard deviation (SD), while
categorical variables in absolute values. Homogeneity of general
characteristic data at baseline was verified by analysis of variance
(ANOVA) for continuous variables and by a Chi-square test for
categorical variables. Intragroup changes were evaluated with the
paired Student t-test. A p-value of <0.05 was considered to be sig-
nificant.

Results

The average age of enrolled women was 49.5 ± 10.5

years in Group 1, 49.8 ± 14.3 years in Group 2, and 55.8 ±

9.7 years in Group 3 (p = 0.243). The analysis of the other

general characteristics (BMI, parity, glycaemia, and dia-

betes type) did not show any differences among the study

groups (Table 1).

The pH value and vaginal symptoms (dryness, burning,

itching, and dyspareunia) showed significant differences

among the three groups only for “dryness” (p = 0.024) and

“dyspareunia” (p = 0.011) at T0 and for pH (p = 0.017) and

“dyspareunia” (p = 0.013) at T1 (Table 2). 

Intragroup comparison at T0 and T1 showed significant

reduction for pH and vaginal symptoms, except for “burn-

ing” and “itching” in Group 3. In Group 1, a highly signif-

icant difference was observed for all symptoms (Table 2).

The analysis of the parameters described in ICIQ-VS ques-

tionnaire, showed significant difference only for “dragging

Table 1. — General characteristics of study participants
variable.

Group 1 Group 2 Group 3 p
(n = 16) (n = 13) (n = 16)

Age (years ± SD) 49.5 ± 10.5 49.8 ± 14.3 55.8 ± 9.7 0.243*

BMI (kg/m2 ± SD) 28.9 ± 5.4 26.9 ± 3.1 26.2 ± 4.4 0.230*

Parity (n ± SD) 2.2 ± 1.3 2.3 ± 1.1 2.4 ± 1.5 0.925*

Diabetes mellitus

Type 1 (n, %) 5 (31.2) 7 (53.8) 8 (50.0)

Type 2 (n, %) 11 (68.8) 6 (46.2) 8 (50.0) 0.408**

Glycemia

(mg/dl ± SD)
135.3 ± 30.5 142.3 ± 36.8 119.4 ± 25.2 0.127*

SD: standard deviation; * Statistical analysis was performed by two-way ANOVA.

** Statistical analysis was performed by c2.

Table 2. — Vaginal symptoms in the three groups of diabetic women, after enrollment (T0) and after 14 days (T1).
Group 1 Group 2 Group 3 G1vsG2vsG3

T0 T1 p* T0 T1 p* T0 T1 p* p (T0)** p (T1)**

pH 5.9 ± 0.8 5.2 ± 0.8 <0.0001 5.9 ± 1.0 5.6 ± 0.9 0.0019 6.3 ± 0.9 6.1 ± 0.8 0.0188 0.334 0.017

Dryness 6.1 ± 3.1 3.3 ± 2.3 <0.0001 3.5 ± 3.2 1.7 ± 1.9 0.0012 3.2 ± 3.0 2.1 ± 2.3 0.0005 0.024 0.127

Burning 1.3 ± 1.7 0.6 ± 1.1 0.0066 1.1 ± 1.0 0.5 ± 0.2 0.0136 0.9 ± 1.1 0.8 ± 1.0 0.3332 0.728 0.609

Itching 2.4 ± 1.6 0.7 ± 0.9 <0.0001 2.1 ± 1.3 0.9 ± 0.9 0.0025 1.3 ± 1.4 1.0 ± 1.3 0.0555 0.103 0.697

Dyspareunia 2.4 ± 1.7 1.3 ± 1.2 0.0004 0.7 ± 0.9 0.2 ± 0.6 0.0124 1.3 ± 1.4 0.7 ± 0.9 0.0011 0.011 0.013

ICIQ Questionnaire Vaginal symptom
Dragging pain 0.6 ± 0.9 0.1 ± 0.2 0.0235 0.2 ± 0.6 0.0 ± 0.0 0.1902 0.8 ± 0.9 0.5 ± 0.8 0.0962 0.173 0.019

Soreness 0.2 ± 0.8 0.0 ± 0.0 0.2162 0.2 ± 0.4 0.0 ± 0.0 0.0821 0.6 ± 1.0 0.3 ± 0.6 0.0197 0.290 0.028

Reduced sensation 0.4 ± 0.8 0.2 ± 0.5 0.1881 0.1 ± 0.6 0.1 ± 0.6 - 0.1 ± 0.3 0.1 ± 0.3 - 0.452 0.936

Loose vagina 0.2 ± 0.4 0.1 ± 0.2 0.0825 0.3 ± 0.5 0.1 ± 0.3 0.0821 0.3 ± 0.8 0.0 ± 0.0 0.1359 0.949 0.570

Lump felt inside 0.1 ± 0.3 0.1 ± 0.2 0.3332 0.1 ± 0.3 0.1 ± 0.3 - 0.0 ± 0.0 0.0 ± 0.0 - 0.378 0.570

Lump seen outside 0.0 ± 0.0 0.0 ± 0.0 - 0.0 ± 0.0 0.0 ± 0.0 - 0.0 ± 0.0 0.0 ± 0.0 - - -

Dry vagina 2.5 ± 1.9 0.4 ± 0.6 0.0002 1.3 ± 1.3 0.5 ± 0.7 0.0060 1.5 ± 1.3 0.0 ± 0.0 0.0002 0.079 0.674

Faecal evacuation 0.0 ± 0.0 0.0 ± 0.0 - 0.0 ± 0.0 0.0 ± 0.0 - 0.0 ± 0.0 0.0 ± 0.0 - - -

Sexual matter
Worries about vagina

interfere with sex-life
1.1 ± 1.1 0.3 ± 0.6 0.0014 0.5 ± 0.7 0.3 ±0.5 0.1902 0.6 ± 0.7 0.5 ± 0.7 0.1639 0.154 0.622

Relationship affected 0.9 ± 1.0 0.2 ± 0.4 0.0066 0.7 ± 0.7 0.2 ± 0.4 0.0075 0.7 ± 0.9 0.5 ± 0.8 0.0410 0.851 0.288

Sex life spoilt 3.6 ± 3.6 1.3 ± 1.6 0.0009 3.1 ± 3.2 2.3 ± 2.2 0.0145 2.7 ± 2.2 2.1 ± 1.8 0.0011 0.723 0.305

Quality of life
Quality of life

affected
5.1 ± 3.2 2.5 ± 2.1 <0.0001 2.9 ± 2.6 1.9 ± 1.6 0.0207 3.5 ± 2.5 2.7 ± 2.2 0.0103 0.099 0.575

Data are expressed mean score ± SD.

* Statistical analysis was performed by paired Student’s t-test (two-tailed). ** Statistical analysis was performed by two-way ANOVA.
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pain” (p = 0.019) and “soreness” (p = 0.028) among the

three groups. Improvement in symptoms was observed in

all groups and for all parameters of the questionnaire. No

enrolled patients had “lump seen outside” and “faecal eva-

cution” at T0 and T1. In Group 1, sexual matters and qual-

ity of life showed an significant improvement for all

parameters, while the “worries about vagina interfere with

sex-life” was not improved significantly in Group 2 and 3

(Table 2). The score analysis at T0 and T1 was carried out

using the validated ICIQ-VS questionnaire [19]. Analysis

of score data underlined highly significant improvement (p
< 0.0001) in Group 1 for all domains. A similar trend was

observed in Group 3, with exception of the quality of life,

because the perceived improvement was lower compared to

Group 1 (p < 0.05). Significant improvement was observed

in Group 2 for the domains related to vaginal symptoms (p
< 0.01), sexual matters (p < 0.01), and quality of life (p <
0.05) (Figure 2). All Candida species isolated by vaginal

mucous membrane at T0 were found negative after the treat-

ment period (T1) in all groups (Table 3).

Discussion

Problems of the vaginal tract in diabetic women are very

often neglected, although they entail a reduced quality of

life. Indeed, vaginal dryness, caused by angiopathic and

neuropathic complications typical of diabetes, often causes

dyspareunia. Moreover, high glucose level in normal secre-

tion, as well as in body fluids (for example in blood), in-

creases the risk of bacterial and fungal infections, especially

caused by Candida spp. A recent study confirmed that dia-

betes is associated with Candida Albicans and non-C. Albi-

cans fungal infections in Brazilian women with incidence

of isolation of 55.6% and 44.4%, respectively. The high in-

cidence of reported cases underlines that a particular atten-

tion and further investigation regarding to Candida

infections in DM patients are needed [20]. In the study no

adverse effects were observed in the three treatments. The

medical device DermoXEN® Ultracalming Special for Di-

abetics was produced to give a daily non-pharmacological

treatment to diabetic women in order to tackle effectively

the problems of the vaginal tract. This device was tested in

association with a vaginal gel. Results obtained as balance

of pH level around acidic values (more suitable for the vagi-

nal environment), as treatment of Candida spp. and Female

Sexual Function Index score (by administering specific

questionnaires) demonstrated the efficacy of the device in

management of vaginal complications in diabetic women.

Indeed, the results of pH analysis, before and after the com-

bined application of DermoXEN® Ultracalming Special for

Diabetics and DermoXEN® Vitexyl vaginal gel showed a

highly significant improvement (p < 0.0001) that was not

observed in the remaining two groups. Acid pH values (4.0-

5.5) determine a chemico-physical situation conducive to

the growth of Doderlein flora inhibiting the growth of path-

ogenic ones. In particular, Candida species are not able to

develop hyphae (pathogenic profile) in acidic pH conditions

[21]. The analysis of score data showed a highly significant

improvement (p < 0.0001) in Group 1 for all domains. A

similar trend was observed in Group 3, with the exception

of the domain related to quality of life, that the perceived

improvement was lower than Group 1 (p < 0.05). The treat-

ment of Groups 1 and 2 was more effective than that of the

Group 3 and no adverse event was observed. Candida in-

fections at T0 were observed mainly in Group 1 (6 in 7

women); the combined treatment with DermoXEN® Ultra-

calming SD and DermoXEN® Vitexyl gel proved to be ef-

fective to restore an adequate vaginal pH level, inhibiting

the growth of Candida Albicans. At the beginning and at the

end of the treatment, the intragroup comparison showed sig-

nificant reduction of pH values and vaginal symptoms, ex-

cept for “burning” and “itching” in Group 3. In Group 1 a

highly significant difference was observed for all symptoms

(Table 2), highlighting greater effectiveness of the proposed

product combination. Comparing the effects of the proposed

Table 3. — Frequency of Candida species isolated from the
vaginal mucosa in the three groups of diabetic women, after
enrollment (T0) and after 14 days (T1).

G1* G2 G3

T0 T1 T0 T1 T0 T1

Isolated species n. (%) n. (%) n. (%) n. (%) n. (%) n. (%)

C. albicans 2 (12.5) 0 0 0 1 (6.25) 0

C. krusei 2 (12.5) 0 0 0 0 0

C. glabrata 2 (12.5) 0 0 0 0 0

C. sphaerica 0 0 1 (7.7) 0 0 0

* Statistical analysis was performed by c2: T0 vs. T1 p < 0.0001.

Figure 2. — Mean scores for 3 domains of the ICIQ-VS ques-

tionnaire (vaginal symptoms, sexual matters and quality of life),

in the three groups of diabetic women, after enrollment (T0) and

after 14 days (T1). Asterisks identify statistical intra-group com-

parisons with paired t test (*p<0.05; **p<0.01; ***p<0.0001).
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treatments in Groups 1 and 2, the moisturizing and soothing

action of DermoXEN® Ultracalming Special for diabetics

emerges. Significant improvement was observed in Group 2

for vaginal symptoms (p < 0.01), sexual matters (p < 0.01)

and quality of life (p < 0.05), demonstrating the real effi-

cacy of the DermoXEN® Vitexyl vaginal gel. Indeed, it has

been especially designed in order to improve lubrication of

the vaginal tract and improve sexual intercourse in case of

dyspareunia. Therefore, this trial shows that DermoXEN®

Ultracalming Special for diabetics and DermoXEN® Vi-

texyl gel have a safety and efficacy profile suitable for the

treatment of the main problems of the vaginal tract in dia-

betic women. The association with DermoXEN® Vitexyl

vaginal gel is recommended in order to improve the symp-

toms in diabetic women. 
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Introduction

During pregnancy, 32% to 64% of women experience

urinary incontinence (UI) and at one year postpartum, 15%

to 30% still experience UI [1]. UI is defined as the com-

plaint of any involuntary leakage of urine [2] and affects

one in three women during their life [3]. UI brings along

high costs in terms of impact on health related quality of

life and costs for surgery and its complications [4, 5]. Ef-

fective treatment is available for the most prevalent types of

UI such as lifestyle advice, bladder training, and pelvic

floor muscle training (PFMT) [6]. However, help-seeking

patients are mostly only prescribed absorbent pads [7]. 

Understanding the cause of this common health problem

is critical to improve treatment and prevention. Pregnancy

and vaginal delivery are potential inciting factors to alter the

pelvic floor function and contribute to UI [8], as well as in-

creased body mass index (BMI), physically heavy work, and

maternal age [9]. Some studies have shown that specific

genotypes and chromosome expression can predispose for

pelvic floor dysfunctions and are correlated with UI [8, 10].

A hardly studied predisposing risk factor for UI is family

history. In a recent Catalan study, besides age and BMI, fam-

ily history was significantly correlated with UI during preg-

nancy [11]. Ertunc et al. found a prevalence of stress urinary

incontinence (SUI) of 71.4% among mothers and 24.6%

among sisters of women who had surgery for SUI, com-

pared with 40.3% among mothers and 11.6% among sisters

of continent women [12]. Furthermore, UI started signifi-

cantly younger in ‘incontinent families’ [12]. These find-

ings suggest a genetic influence on pelvic floor disorders

including UI [10, 13]. Currently, few studies are published

to identify the role of genes and the onset of UI. For exam-

ple, Söderberg et al. concluded that women with SUI have

a decreased gene signal and weaker immune-reactivity for

fibrillin, important for elasticity [10]. A loss of elasticity in

tissue can lead to pelvic floor disorders like UI and pelvic

organ prolapse (POP). 

Obviously hereditary factors do play a role in the devel-

opment and occurrence of pelvic floor disorders. Family

history taking is not uncommon in primary healthcare. For

instance, family doctors routinely ask for family history in

cardiovascular diseases. This is a relatively simple and low

cost risk assessment that reflects predisposing factors such

as hereditary factors, but also shared cultural and environ-

mental factors that might be related to intervening factors

such as BMI [14]. According to a review study about the

use and outcomes of family history questionnaires, accu-

rate family history information can be used to identify pop-
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Purpose of investigation: The authors studied whether family history of urinary incontinence (UI) is associated with pre- and postpar-

tum UI. Materials and Methods: In 2010, Dutch postpartum women at three months were approached to fill in a Web-based questionnaire
on UI and risk factors (body mass index, BMI), parity, pelvic organ prolapse, and family history. Results were analyzed with Chi-square
and logistic regression analyses. Results: 162 (61%) questionnaires were analyzed, 76 (47%) women reported UI before, during and/or after
pregnancy, of which 34% also reported a UI family history. Sixteen (19%) out of 84 women without UI reported UI family history (p =
0.05). BMI was associated with prepartum UI (p = 0.035), but the association disappears when adding family history. Women with unknown
UI family history had higher risk for postpartum UI. Conclusion: UI family history is associated with UI during pregnancy. More aware-
ness and research is needed whether adding family history questions on UI in prepartum consultations improves timely prevention. 
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ulations at risk [15]. To the present authors’ knowledge,

studies about the association between family history and

UI in pregnant and postpartum women are scarce. 

The present authors hypothesize that a family history of

UI is associated with UI during pregnancy and shortly after

delivery. The risk factors maternal age, BMI, and physically

heavy work are taken into account, as well as parity, cesarean

birth and POP.

The aim of this study was to gain insight in the relation-

ship between a family history of UI and UI during preg-

nancy and shortly after delivery. 

Materials and Methods 

Motherfit (www.motherfit.nl) [16], a quality improvement strat-
egy in the Netherlands, is a multidisciplinary screening and su-
pervised PFMT program for pregnant and postpartum women to
prevent postpartum pelvic floor disorders. Timely information/ed-
ucation on lifestyle, healthy bladder and bowel behaviour, and in-
tensive group PFMT supervised by registered pelvic physical
therapists are provided. Special attention is paid to training princi-
ples, eg, adequate dose-response, type of training, training fre-
quency, intensity, overload, follow-up, and adherence to the
protocol [17]. In 2010, prior to the start of the motherfit program,
a Web-based questionnaire was filled in by postpartum women to

test the feasibility of the program. The women were approached by
their midwife, gynecologist, family doctor or physical therapist
and gave their informed consent. All postpartum women in the
present pilot regions of 18 years and older who gave birth after 37
weeks gestation were eligible. These women delivered their baby
two to three months before filling out the questionnaire. Reasons
for exclusion or non-participation were registered by the health
care professionals. Because women’s participation was anony-
mous, reminding was impossible. Upon consultation, the Medical
Ethics Committee of the Maastricht region, the Netherlands, stated
that ethical approval was not needed given the non-invasive char-
acter of the survey. However, all participating women gave their in-
formed consent to the health professionals that approached them
for the survey.

Measurement instrument
Participants answered 198 questions: personal characteristics

(eg, age, maternal age, education level, occupation, length,
weight), general health (eg, prevalence of other diseases than UI),
smoking, alcohol consumption, obstetrical history (parity, type of
delivery), urogynecological history (of which five items about
family history, UI, POP), pelvic floor disorders (93 items), knowl-
edge, and experience with pelvic floor muscle exercises. Finally,
to find barriers and facilitators for implementation of the mother-
fit program, women were asked for their perceptions of the moth-
erfit program (the questionnaire is available on request). In the
present study only the most relevant outcomes are presented to
answer the study question.

Table 1. — Characteristics of study population.
Variable Total n (%) UI during pregnancy n (%) UI post partum n (%)

n=162 Yes No Yes No

n=65 (40) n=97 (60) n=52 (32) n=110 (68)

Age in years

18-24 7 (4.3) 3 (4.6) 4 (4.1) 3 (5.8) 4 (3.6)

25-34 126 (77.8) 45 (69.2) 81 (83.5) 38 (73.1) 88 (80.0)

35-44 29 (17.9) 17 (26.2) 12 (12.4) 11 (21.2) 18 (16.4)

≥45 0 (0) - - - -

Education

No or lower education 17 (10.5) 10 (15.3) 7 (7.3) 8 (15.3) 9 (8.9)

Intermediate vocational education 65 (40.1) 28 (43.1) 37 (38.1) 21 (40.3) 44 (40.0)

Higher vocational education 80 (49.4) 27 (41.5) 53 (54.6) 23 (44.2) 57 (51.8)

Smoking - missing values: 1

No 148 (91.9) 60 (93.8) 88 (90.7) 47 (92.2) 101 (91.8)

Yes 13 (8.1) 4 (6.3) 9 (9.3) 4 (7.8) 9 (8.2)

Alcohol consumption

No 94 (58.0) 36 (55.4) 58 (59.8) 27 (51.9) 67 (60.9)

Yes 68 (42.0) 29 (44.6) 39 (40.2) 25 (48.1) 43 (39.1)

Other diseases*

Asthma or COPD 1 (0.6) 0 (0) 1 (1.0) 0 (0) 1 (0.9)

Hay fever, a lot of sneezing 25 (15.4) 9 (13.8) 16 (16.5) 8 (15.4) 17 (15.5)

Inguinal hernia or abdominal hernia 3 (1.9) 1 (1.5) 2 (2.1) 2 (3.8) 1 (0.9)

Varices 15 (9.3) 13 (20.0) 2 (2.1) 7 (10.3) 8 (7.3)

Thyroid defect 3 (1.9) 2 (3.1) 1 (1.0) 1 (1.9) 2 (1.8)

Persistent back disease 7 (4.3) 3 (4.6) 4 (4.1) 1 (1.9) 6 (5.5)

Arthrosis 1 (0.6) 1 (1.5) 0 (0) 1 (1.9) 0 (0)

Diabetes mellitus 1 (0.6) 0 (0) 1 (1.0) 0 (0) 1 (0.9)

Connective tissue disease 1 (0.6) 1 (1.5) 0 (0) 1 (1.9) 0 (0)

Other chronic diseases 11 (6.8) 3 (4.6) 8 (8.2) 3 (5.8) 8 (7.3)

No other diseases 94 (58.0) 32 (49.2) 62 (63.9) 28 (53.8) 66 (60.0)

*None of the women reported arthritis or other chronic rheumatism. UI = urinary incontinence,  COPD: chronic obstructive pulmonary disease.
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Outcome measures
The primary analysis was based on the question: ‘Have you

ever experienced urine loss during your last pregnancy (also if it
was only a little bit)?’ measured the prevalence of UI during preg-
nancy. The prevalence of UI postpartum was measured as: ‘Have
you ever experienced urine loss after your last delivery (also if it
was only a little bit)?’ Both questions were derived from the ‘3
Incontinence Questions’ (3IQ), a simple, quick, and non-invasive
symptom-based patient reported approach with acceptable accu-
racy for classifying UI and appropriate for use in primary care set-
tings [17]. Answering categories were yes/no. 

In secondary analysis, severity of UI is reported with the Inter-
national Consultation on Incontinence Questionnaire Short Form
(ICIQ-UI SF) [18]. This is a grade A, easy to use questionnaire
which gives a severity sum-score of UI frequency, perceived UI
quantity (weighted items), and the UI impact on quality of life
(Visual Analogue Scale (VAS) score from zero (no impact) to ten
(most severe impact) [18, 19]. Overall score ranges from zero (no
UI) to 21 (most severe UI).

Risk factors for UI
Participants were asked for their age at their first delivery (ma-

ternal age). Furthermore, the authors asked for height and weight
before their first pregnancy, in order to calculate the BMI (weight
(kg)/height (m²), parity, type of delivery (vaginal or cesarean birth),
and whether they ever had experienced POP (seeing or feeling a
bulge). The performance of physically heavy work was measured
with: ‘Did you regularly perform physically heavy work in the
past? (a lot of lifting or bending or standing for a long time)’ and
the answers yes/no, and when yes, how many years they performed
heavy work when they count all the years together. The answers
were categorized in ‘0-5 years’, ‘6-10 years’, ‘11-15 years’, and
‘more than 15 years’. Because there was a low number of partici-
pants with a high number of years of physical work, answers were
recoded in no physical work, 0-5 years, and more than 6 years. 

Family history is measured as: ‘Does or did your mother or your
mother’s mother ever experience UI?’ Answering categories var-
ied between ‘yes’, ‘no’, ‘I don’t know (anymore)’.

Analyses 
First, the number and percentage of participants for each demo-

graphic variable were defined (Table 1). T-Tests and Chi-square
tests were performed to compare women with and without UI and
risk factors during pregnancy as well as postpartum (Table 2). In
logistic regression analyses, three blocks were entered to analyse
the relationship of maternal age, BMI, parity, cesarean birth, POP,
physically heavy work, and finally family history with UI during
pregnancy and UI after delivery. The women in the present group
hardly reported other health problems during or after pregnancy, so
no equation for these problems was relevant. A significant p-value
was set at 0.05. The analyses were performed with the computer
program PASW Statistics 18.

Results

Returned were 169 questionnaires (response rate 64%).

One participant did not give birth and the results of six

others were not correctly transferred from the web to the

dataset, which led to 162 included women (Table 1). Most

women are between 25 and 34 years, and 89.5% of the

participants had either finished intermediate or higher oc-

cupational education. Hardly any other health problems

were mentioned besides UI; hay fever or a lot of sneezing

was most commonly experienced (Table 1). Women ex-

periencing UI during pregnancy had more often varices

than women who did not experience UI (X2 =14.905; df

=1; p < 0.001).

Of 76 women who reported UI at any moment, 52 had

UI after the last pregnancy. Of these women 22 report UI

before and during pregnancy and 21 UI started during preg-

nancy. Only nine women report the onset of UI after deliv-

ery. Of the 24 women who did not have UI postpartum, 17

had UI during their last pregnancy.

Table 2. — Comparison of women with and without UI during pregnancy and post partum on risk factors.
Risk factors Total UI during pregnancy N (%) UI post partum N(%)

n=162 Yes No p-value Yes No p-value

n=65 (40) n=97 (60) n=52 (32) n=110 (68)

Maternal age mean (SD) 28.9 (3.5) 29.1 (3.8) 28.7 (3.2) n.s. 28.8 (3.8) 29.0 (3.4) n.s.

BMI (4 missing) mean (SD) 24.3 (4.8) 25.3 (6.1) 23.6 (3.6) n.s. 24.9 (6.3) 24.1 (4.0) n.s.

Parity n (%) 1 76 (46.9) 25 (38.5) 51 (52.6) 23 (44.2) 53 (48.2)

2 51 (31.5) 13 (33.8) 29 (29.9) n.s. 15 (28.8) 36 (32.7) n.s.

3 or more 35 (21.6) 18 (27.7) 17 (17.5) 14 (26.9) 21 (19.1)

Cesarean birth n (%) No 136 (84.0) 53 (81.5) 83 (85.6) 43 (82.7) 93 (84.5)

Yes 26 (16.0) 12 (18.5) 14 (14.4)
n.s.

9 (17.3) 17 15.5)
n.s.

Pelvic organ prolapse No 147 (90.7) 57 (87.7) 90 (92.8) 44 (84.6) 103 (93.6)

n (%) Yes 15 (9.3) 8 (12.3) 7 (7.2)
n.s.

8 (15.4) 7 (6.4)
n.s.

Physically heavy work No 115 (71.0) 46 (70.8) 69 (71.7) 35 (67.3) 80 (72.7)

n (%) 0-5 years 17 (10.5) 4 (6.2) 13 (13.4) n.s. 5 (9.6) 12 (10.9) n.s.

> 6 years 30 (18.5) 15 (23.1) 15 (15.5) 12 (23.1) 18 (16.4)

Family history No 69 (42.6) 22 (33.8) 47 (48.5) 15 (28.8) 54 (49.1)

n (%) Yes 40 (24.7) 23 (35.4) 17 (17.5) 0.030 17 (32.7) 23 (20.9) 0.042

I don’t know 53 (32.7) 20 (30.8) 32 (33.0) 20 (38.5) 32 (29.0)

UI during pregnancy No 97 (59.9) 9 (17.3) 88 (80.0)

n (%) Yes 65 (40.1) 43 (82.7) 22 (20.0)
n.s.

BMI = body mass index. Four women did not fill in their weight. Therefore their BMI could not be calculated. 

UI = urinary incontinence; n.s.= not significant, p > 0.05.
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Almost half of the women were primiparae. Women with

three or more children reported more often UI during preg-

nancy or afterwards than women with fewer children, al-

though not statistically significant (p = 0.525). UI and

family history are significantly related both during and after

pregnancy (Table 2). 

Further analysis (not in table) shows that, of the 76

women who reported UI before and/or during and/or after

pregnancy, 24 women (34%) reported a family history of

UI and 52 were not aware of a family history or had no

family history, whereas only 16 (19%) out of 84 women

without UI reported a family history (Χ2 = 3.43; df = 1; one-

tailed p = 0.05). In the whole sample, 53 women were un-

aware of their UI family history and 69 women reported

not having a family history of UI.

Table 3 shows the results of the logistic regression analy-

ses that were performed to define the association between

potentially mediating factors and UI. Table 3 also shows

that BMI is significantly associated with UI during preg-

nancy (p = 0.035), (block 1 and 2), but the association dis-

appears when family history is entered in the equation

(block 3). Besides, BMI is not associated with UI postpar-

tum. Of all the known risk factors, only family history is

associated with UI during pregnancy (p = 0.035). Women

with a mother or their mother’s mother who has experi-

enced UI had 2.6 times more often UI during their preg-

nancy. No significant relationship is found between family

history and UI shortly after pregnancy. However, women

who reported that they did not know whether their mother

or their mother’s mother had experienced UI did have a

higher risk for UI shortly after pregnancy. This rather large

group contains women with and without a family history

of UI. Exploration of the relation between severity of UI

(ICIQ-UI SF sum-score) and family history did not yield

significant results (data not shown). 

Discussion

First, results of the present study point at a significant

role of family history as a determinant for UI during preg-

nancy, as reported earlier [11]. Other studies also show a

relation between UI and family history/genetics [10, 12].

The relationship between family history and UI shortly

after pregnancy is less clear. Second, a longer continuum

Table 3. — Logistic regressions for the association between risk factors and UI.
Block UI during pregnancy UI postpartum 

OR CI of 95% p OR CI of 95% p
lower upper lower upper

Maternal age BMI 1.067 0.965 1.179 0.205 1.004 0.907 1.112 0.941

Parity 1.082 1.006 1.164 0.033 1.035 0.963 1.113 0.347

Cesarean birth 1.447 0.965 2.170 0.074 1.190 0.785 1.804 0.412

POP 1.034 0.414 2.584 0.942 0.861 0.328 2.258 0.761

R² 1.754 0.561 5.489 0.334 2.631 0.872 7.943 0.086

0.086 0.043

Maternal age BMI 1.027 0.922 1.145 0.626 0.989 0.884 1.106 0.843

Parity 1.083 1.005 1.167 0.035 1.032 0.959 1.110 0.398

Cesarean birth 1.388 0.919 2.095 0.119 1.163 0.764 1.770 0.483

POP 1.114 0.437 2.841 0.822 0.878 0.332 2.324 0.793

Physical work 1.778 0.556 5.684 0.332 2.619 0.863 7.942 0.089

No physical work ref. 

in years: 0-5 0.368 0.096 1.416 0.146 0.776 0.220 2.741 0.694

> 6 1.445 0.598 3.494 0.414 1.434 0.586 3.510 0.430

R² 0.113 0.051

Maternal age BMI 1.034 0.926 1.155 0.553 0.983 0.876 1.102 0.768

Parity 1.079 0.999 1.165 0.053 1.027 0.953 1.107 0.484

Cesarean birth 1.230 0.797 1.899 0.349 1.071 0.686 1.673 0.762

POP 1.282 0.485 3.390 0.616 1.140 0.414 3.138 0.800

Physical work 1.541 0.468 5.070 0.477 2.423 0.777 7.555 0.127

No physical work ref. 

in years: 0-5 0.400 0.101 1.584 0.192 0.880 0.243 3.186 0.846

> 6 1.447 0.588 3.562 0.421 1.483 0.592 3.714 0.400

Family history (no FH is ref.)

Yes 2.641 1.069 6.523 0.035* 2.399 0.935 6.157 0.069

I don’t know 1.332 0.596 2.975 0.485 2.578 1.101 6.038 0.029*

R² 0.149 0.100

* statistically significant: p < 0.05. UI = urinary incontinence; OR = odds ratio; CI = confidence interval; BMI = body mass index;

R2 = Coefficient of determination, POP = pelvic organ prolapse, for POP and cesarean birth, FH = family history: 0 = no (ref.) and 1 = yes.
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than often assumed (with UI starting during or after preg-

nancy) seems to exist of UI. Of 76 women who reported

UI at any moment, 52 had UI after the last pregnancy and

22 of these women report UI already before and during

pregnancy, and for 21 women UI started during pregnancy,

whereas only nine women report the onset of UI after de-

livery. Third, interestingly for BMI, a statistically signifi-

cant relationship with UI during pregnancy was seen

which disappeared when family history was added to the

regression. Vaginal delivery itself does not seem to cause

the onset of UI for most women. In practice, focus is often

directed towards mode of delivery and avoiding injury at

delivery in order to prevent pelvic floor dysfunction in-

cluding UI. For UI however, this may not be the main and

only inciting factor. Later in life, pregnancy and vaginal

delivery are found to disappear as a risk factor for UI [1],

but women who experience UI during pregnancy are at

higher risk for consistent UI and should be counseled on

the importance of timely prevention of pelvic floor dys-

function [20]. Overweight is described as an independent

modifiable risk factor for UI [11, 21]. The question is

whether mothers’ BMI before pregnancy or mothers’

weight gain during pregnancy is relevant. Wesnes et al.
found that weight gain during pregnancy was associated

with UI during pregnancy but not after vaginal delivery

[22]. The present authors found a significant role of BMI

before pregnancy for the occurrence of UI during preg-

nancy, but only when family history was not included in

the analysis. Possibly, family history also plays a role in

BMI before pregnancy and hence, this may have con-

founded the positive relationship between BMI and UI

during pregnancy in the same direction. 

In the present study, 53 women were unaware of their UI

family history, which supports earlier statements that patients

are hardly aware of their family history [23]. However, fam-

ily history may provide interesting information for early de-

tection of populations at risk. Surely, the rather large ‘I don’t

know’- group contained both women with and without a

family history of UI, and this group had a significantly higher

risk for UI after pregnancy. The number of women who did

know their family history may have been too small to show

a statistically significant relationship with UI after pregnancy. 

Clinical implications
The present authors included one question to measure

family history to assess the influence of the family history

via the mother’s (grand)mother, but sisters, fathers, as well

as grandfathers can also experience UI. Potential risk fac-

tors for men are age, lower urinary tract symptoms and in-

fections, functional and cognitive impairment, neurological

disorders, and prostatectomy [1]. Therefore, including the

sister’s and father’s history might increase the strength of

the relationship between UI and family history, which may

now be underestimated. Adding more questions about fam-

ily history can increase validity and reliability.

Strength and limitations
Before drawing any conclusions on the basis of the pres-

ent findings, the following needs to be considered. The

study population of 162 postpartum women with an ac-

ceptable response rate of 62%, is comparable to the average

Dutch population, with regards to the number of cesarean

births, the average parity, and maternal age [24]. Selection

bias for this Web-based survey seems unlikely since 95% of

Dutch households have internet access and 94 to 98% of

Dutch women aged between 16-54 use the internet weekly

[25]. Women hardly reported physically heavy work. This

reduces extrapolation of the results to women who do have

heavy physical work. On the other hand, data were rather

complete because the Web-based system did not allow for

missing items on most questions. 

One of the potential limitations of this study is that it re-

lies on self-reported retrospective data instead of medical

records. Consequently, there is a chance on recall bias

where people report inaccurate or incomplete information

for questions about UI in the past and family history [26].

Moreover, as the study is cross-sectional, the authors can

only test for statistical associations and not for causal rela-

tionships.

Recommendations for research and clinical practice 
The relationship between family history and pelvic floor

disorders including UI must be further explored and a family

history questionnaire for UI can assure validity and reliabil-

ity of measurements. Accurate family history information can

be used to identify populations at risk [15]. Family history is

a known risk factor for many chronic diseases, including can-

cer, diabetes, and asthma [23]. For instance, a positive impact

on cancer screening adherence was achieved with the use of

family history questionnaires [15]. Therefore, a family his-

tory questionnaire may be an easy and inexpensive way to

define risk groups for UI. Wilson et al. developed the, not yet

validated, UR-CHOICE scoring system which provides

women with prelabour advice regarding prevention of pelvic

floor disorders. This system includes characteristics of mother

and child, but also family history and pelvic floor disorders

history [27]. If women are at risk of developing pelvic floor

disorders, a multidisciplinary screening and supervised PFMT

program like Motherfit [16] can be started. Next to this, lon-

gitudinal studies about the natural course of UI [9], and the

relation of family history with other predisposing, inciting,

and intervening factors for UI are needed. Therefore, both in

primary and secondary obstetric care, the present findings

may have clinical implications as family history may help to

identify women at risk for UI. 

Conclusions

Family history of UI is associated with UI during preg-

nancy. Awareness of relevant family history among re-

searchers, healthcare providers, and the population is needed.
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More research is needed whether adding family history ques-

tions on UI in prepartum consultations improves prevention

of UI by a preventive pelvic floor muscle training program.

This can improve quality of life of women and might reduce

healthcare costs.
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Introduction

Uterine anomalies are thought to affect approximately

one to two percent of women, depending on the population

that is assessed. Although the majority is asymptomatic and

can remain undetected, a proportion is linked to sexual, re-

productive, and obstetric complications and will need in-

vestigation and specialist management [1]. The aim of this

article was to describe a novel approach regarding surgical

management of longitudinal vaginal septum (LVS).

Materials and Methods

The authors present two cases of young girls having a uterus
didelphys and a complete LVS. The first one was a 19-year-old
girl that coincidentally suffered from congenital thrombocytope-
nia. Her usual platelet count was ranged between 15,000 and
20,000. Her condition became evident due to difficulty at
coitarche and bleeding because of trauma to the septum during
intercourse. The second case concerned a 21-year- old girl pre-
senting with severe dysmenorrhea and dyspareunia since her first
sexual relations.

Results

The operations were performed under general anesthesia

with the patients in stirrups and in both cases the same sur-

gical technique was used. The urinary bladder was emptied

with a catheter. The external genitalia and vagina were

prepped in the standard fashion.

The vaginal septum was grasped with a laparoscopic 33-

cm long bipolar cutting forceps five-mm in diameter and

divided to its midportion towards the two cervices (Figure

1). The bipolar cutting forceps incorporates precision bipo-

lar forceps for grasping and coagulation, and a surgical cut-

ting blade positioned between the forceps jaws to allow

transection of the coagulated tissue. The bipolar forceps

was connected to an electrosurgery unit set at 40 W. Re-

peated applications of the bipolar diathermy were per-

formed, as necessary for complete septum excision. 

Both procedures were straightforward, uncomplicated,

and completed within three minutes. They were also asso-

ciated with minimal blood loss despite the patient’s bleed-

ing diathesis in the first case. The immediate postoperative

period was uneventful and the patients were discharged

four hours later. In both cases postoperative follow-up re-

vealed a wide vagina with a perfectly healed incision (Fig-

ure 2). The girls reported no further difficulties with

intercourse.

Discussion

Uterine anomalies are most commonly classified using

the American Fertility Society revised classification, which

identifies seven different classes [2]. Uterus didelphys is a

rare congenital malformation, occurring in approximately

0.1%–0.5% of women, although the exact occurrence is dif-

ficult to determine because it may go undetected in the ab-

sence of medical and reproductive complications [3]. It

arises from a defect in the lateral fusion of the Müllerian

ducts. Uterus didelphys is often associated with a LVS,

which results from an incomplete resorption of the vaginal
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septum during embryogenesis of the vagina. LVS is defined

as complete when it extends throughout the full length of

the vagina from cervix to introitus [4,5].

A LVS is often asymptomatic, but may be associated with

dyspareunia, postcoital bleeding or difficulty to insert a

tampon. Diagnosis is readily made, by speculum examina-

tion, which will reveal the septum. Interestingly, the ma-

jority of patients, such as the present one, manage to

become sexually active, as one side of the vagina is wider

than the other and penetration is easier on this side, which

will thereby be gradually further dilated [4].

Although metroplasty for the unification of the two uter-

ine cavities has been abandoned because of increasing re-

ports of affected fertility outcomes [6], vaginal septa are

usually surgically removed to improve symptomatology.

The usual approach that is classically described involves

the excision by scissors after the application of Kelly or

Kocher forceps on either side of the septum to prevent any

blood loss. The edges are then sutured for hemostasis with

3-0 absorbable sutures [7]. 

Vaginal septum resection using a harmonic scalpel has

been described in the past [8]. However, the fact that addi-

tional sutures were used in that particular case report, may

suggest that coaptive coagulation is less effective for he-

mostasis than diathermy. The use of the bipolar cutting for-

ceps appears to be a safe and effective innovative method for

resection of LVS. The present authors’ approach is unique,

combining the accuracy of a laparoscopic instrument in

vaginal surgery. Reinforcing sutures are not required, as this

resection technique offers excellent hemostasis, without lat-

eral tissue damage from thermal spread. The short recovery

time, the absence of local ischemia, and the optimum heal-

ing process are also very important advantages of this sur-

gical technique, which may possibly be completed under

local anesthesia.

Conclusion

To the authors’ knowledge, this is the first case where

bipolar cutting forceps have been used for treatment of a

LVS. Although a higher number of cases are needed to ver-

ify the present findings, the authors believe that surgical

safety, efficacy, and operative results make bipolar cutting

forceps a tailored option for resection of LVS. 

References

[1] Shulman LP.: “Müllerian anomalies”. Clin. Obstet. Gynecol., 2008,

51, 214.

[2] American Fertility Society: “The American Fertility Society classi-

fications of adnexal adhesions, distal tubal occlusion, tubal occlu-

sion secondary to tubal ligation, tubal pregnancies, Mullerian

anomalies and intrauterine adhesions”. Fertil. Steril., 1988, 49, 944.

[3] Heinonen P.K.: “Uterine didelphys: a report of 26 cases”. Eur. J. Ob-
stet. Gynecol. Reprod. Biol., 1984, 15, 345.

[4] Haddad B., Louis-Sylvestre C., Poitout P., Paniel B.J.: “Longitudi-

nal vaginal septum: a retrospective study of 202 cases”. Eur. J. Ob-
stet. Gynecol. Reprod. Biol., 1997, 74, 197.

[5] Heinonen P.K.: “Uterine didelphys: a report of 26 cases”. Eur. J. Ob-
stet. Gynecol. Reprod. Biol., 1982, 13, 253.

Figure 1. — Vaginal application of a laparoscopic bipolar cutting

forceps to resect the vaginal septum.

Figure 2. — Vaginal canal after the septum is fully resected (Case

1).



Complete longitudinal vaginal septum resection. Description of a bloodless new technique 211

[6] Kowalik C.R., Goddijn M., Emanuel M.H., Bongers M.Y., Spinder

T., de Kruif J.H., Mol B.W., Heineman M.J.: “Metroplasty versus

expectant management for women with recurrent miscarriage and a

septate uterus”. Cochrane Database Syst. Rev., 2011, 6, CD008576.

[7] Lee R.: “Atlas of gynecologic surgery”. Philadelphia: WB Saunders,

1992, 33.

[8] Rose S.M., Peterson C.M.: “A novel approach for resection of a vagi-

nal septum”. J. Pediatr. Adolesc. Gynecol., 2009, 22, 69.

Address reprint requests to:

D. ZACHARAKIS, M.D.

First Department of Obstetrics and Gynecology

Alexandra General Hospital, University of Athens

78 Vas. Sofias Aven

11528 Athens (Greece)

e-mail: dimzac@hotmail.com



Introduction

Hypertensive disorders in pregnancy compose approxi-

mately 10% of pregnancies and are the leading causes of ma-

ternal, fetal and neonatal morbidity, and mortality worldwide

[1, 2]. In the USA, hypertensive disorders in pregnancy affect

12%-22% of all pregnancies and 17.6% of maternal deaths

can be attributed directly to hypertension [3]. Among the hy-

pertensive disorders of pregnancy, chronic hypertension com-

plicates 5% and because the recent increase in obesity and

gestational age among pregnant women, the rates with

chronic hypertension are expected gradually increased as well

[4]. Several studies have demonstrated a higher risk of

preterm birth, fetal death, and placental abruption among

women with chronic hypertension who developed superim-

posed preeclampsia compared with women who had pre-

eclampsia alone [5-7]. It has been speculated that the

underlying vascular abnormalities in women with chronic hy-

pertension cause an escalation of complications when

preeclampsia develops [8]. 

Although several studies have evaluated perinatal out-

comes among women with chronic hypertension in combi-

nation with or without superimposed preeclampsia [7, 9],

there are no large-scale, randomized, controlled trials com-

paring the outcomes of pregnancy between women with

preeclampsia superimposed on chronic hypertension and

those with preeclampsia alone. In the current study, mater-

nal and neonatal outcomes between women with preeclamp-

sia superimposed on chronic hypertension and those with

preeclampsia alone were compared. The authors, therefore,

carried out a population-based study to determine whether

preeclampsia superimposed on chronic hypertension was

associated with increased adverse maternal and perinatal

outcomes. They anticipate that the results of our study will

provide a theoretical basis in the counseling and treatment

of pregnancies in women with preeclampsia superimposed

on chronic hypertension. 

Materials and Methods

Between July 1, 2008 and June 30, 2012, 52,685 gravidas were
delivered at the Obstetrics and Gynecology Hospital of the Zhejiang
University School of Medicine. Among them, 850 (1.619%) had
preeclampsia. The women were separated into two groups such that
84 women with preeclampsia superimposed on chronic hyperten-
sion (0.167% of the total number of women and 9.88% of women
with preeclampsia) constituted group A and group B included 766
women with preeclampsia alone (1.45% of the total number of
women and 90.12% of women with preeclampsia). The diagnosis of
hypertension was made in accordance with international standards
used to determine hypertensive disorders in pregnancy [10].

Women with mild preeclampsia attended regular prenatal visits
where monitoring of symptoms and daily blood pressure and body
weight checks were conducted. Urine protein was checked every
two to three days. Fetal growth and development, as well as placen-
tal functioning, were monitored regularly. Commencing at 34 weeks
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of gestation, the fetal heart rate was monitored on a weekly basis.
The treatment plan focused on additional rest, a low-salt diet, and an-
tihypertensive therapy. For those women with blood pressure levels
≥ 160/110 mmHg, antihypertensive medications were administered.
Ideal systolic and diastolic blood pressures were considered to be
140 ~ 155 mmHg and 90 ~ 105 mmHg, respectively. Blood pressure
levels were checked to ensure that they did not decline sharply or
drop significantly below ideal pressure levels. Labetalol (50 ~ 100
mg, two to three times per day) was the preferred anti-hypertensive
therapy. If the condition was stable, the women could expect a full-
term pregnancy. If the women had a higher risk of serious maternal
complications, such as placental abruption, HELLP syndrome and
eclampsia, the pregnancy was terminated immediately.

Hospitalization was preferred for women with severe preeclamp-
sia. Magnesium anti-spasmodics and sedatives were prescribed
along with anti-hypertensive treatment, supplemented with diuretic
therapy if necessary. If the fetus was mature, women were treated for
24 to 48 hours, followed by termination of the pregnancy. In cases
where the fetus was immature, women were given glucocorticoids
to promote fetal lung maturation. For those showing an improve-
ment in their condition, pregnancy was continued and monitored
closely; however, if no improvement was noted after 48 hours of ac-
tive treatment, fetal lung maturity was promoted followed by termi-
nation of the pregnancy at 28 weeks of gestation.

All statistical analyses were conducted using SPSS16.0. A p-
value of < 0.05 was considered to represent a statistically signif-
icant difference between the groups.

Results

Comparisons of clinical data between the two groups
Pregnancy clinical characteristics for women are shown in

Table 1.A total of 898 women were found to have preeclamp-

sia between July 1, 2008 and June 30, 2012. Of the 898

women with preeclampsia, 84 (9.4%) women in group A had

chronic hypertension with superimposed preeclampsia, 850

(94.6%) women in group B had preeclampsia alone. Women

in group A were older than those in group B (33.3 years vs
29.9 years, p < 0.001). While two groups had a similar body

mass indexes (p = 0.526). Women in group A had higher sys-

tolic and diastolic blood pressures than those in group B (p =

0.001). Although the average gestational age in group A was

lower than the average gestational age in group B (p = 0.008),

the average gestational ages at which pregnancies were ter-

minated were similar between the two groups (p = 0.118).

The average interval between the onset of preeclampsia and

the termination of pregnancy was 3.34 weeks in group A and

2.1 weeks in group B (p < 0.001).

Comparison of pregnancy outcomes
Table 2 displays risk estimates of adverse maternal and

neonatal outcomes between the two groups. The ratio of

women with severe preeclampsia was not significantly dif-

ferent (p = 0.463); however, the ratio of women with severe

preeclampsia having early onset was significantly higher in

group A (p = 0.020). There were only two natural deliveries

in group A. The remaining 82 gravidas underwent cesarean

sections (operative delivery rate = 97.62%). In group B, 77

women had natural deliveries, seven gravidas had cesarean

sections, and 682 gravidas had lower uterine segment ce-

sarean sections (operative delivery rate = 89.95%). Thus, the

operative delivery rate in group A was significantly higher

than the rate in group B (p = 0.022). There were not signifi-

Table 1. — Clinical data of the two groups.
Preeclampsia Preeclampsia p value

superimposed (Group B)

on chronic

hypertension

(Group A)

Case number 84 766

Age (years) 33.3 29.9 <0.001

BMI (kg/m2) 28.91 28.45 0.526 

Blood pressure (mmHg) 

Systolic blood pressure 167.9 156.6 0.001

Diastolic blood pressure 107.6 100.4 0.001 

Onset of illness (weeks) 31.5 33.6 0.008

≤ 34 weeks gestation

(case number)
48 336

> 35 weeks gestation

(case number)
36 430 0.020

Termination of pregnancy

(weeks)
34.8 35.7 0.118

≤ 34 weeks (case number) 33 231

> 35 weeks (case number) 51 535 0.086

Interval between onset

of preeclampsia and
3.34 2.10 <0.001

termination of

pregnancy (weeks) 

Table 2. — Comparison of pregnancy outcomes between
the two groups.

Preeclampsia Preeclampsia p value

superimposed (Group B)

on chronic

hypertension

(Group A)

Severe preeclampsia

(percentage)
66 (78.57%) 574 (74.93%) 0.463

Early severe preeclampsia

(percentage)
48 (57.14%) 336 (43.86%) 0.020

Operative delivery rate

(percentage)
82 (97.62%) 689 (89.95%) 0.022

Diabetes 4 (4.76%) 53 (6.92%) 0.453

Maternal complications and

co-morbidities (percentage) 26 (30.95%) 220 (28.72%) 0.669

HELLP 2 7 0.212

Eclampsia 0 4 0.507

Abruption 7 33 0.08

Postpartum hemorrhage 2 9 0.353

Oligohydramnios 2 53 0.108

ICP 9 70 0.637

Renal diseases 2 11 0.503

Heart diseases 0 22 0.116

Other 2 11 0.503

Total 26 220 0.340
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cantly different in overall maternal complications or co-mor-

bidities such as HELLP syndrome, eclampsia, placental

abruption, postpartum hemorrhage, oligohydramnios, intra-

hepatic cholestasis of pregnancy (ICP), kidney disease, and

heart disease between the two groups. However, women in

group A were more likely to suffer serious complications

such as HELLP, eclampsia, placental abruption, and post-

partum hemorrhage, than those in group B (13.10% vs
6.92%; p = 0.001).

Comparison of neonatal outcomes
Table 3 displays a comparison of neonatal outcomes be-

tween the two groups. In group A, there were 15 cases of

neonates with fetal growth restriction (FGR), all occurring

in pregnancies with early-onset severe preeclampsia. In

group B, there were 156 neonates with FGR, which occurred

in pregnancies with early-onset severe, late-onset severe or

mild preeclampsia. The women in group A had the lower in-

cidence incidence of FGR than those in group B (17.8% vs
18.3%, p = 0.002). Gestational age was directly related to

the prognosis of newborns, as the composition of the two

groups differed (p = 0.002). In the current study, women in

group A delivered after 28 weeks of gestation. In group B, 18

women delivered before 28 weeks of gestation, including

nine gravidas who underwent labor induction. The percent-

age of neonates delivered before 32 weeks of gestation was

higher in group A than in group B and this difference was

associated with an increase in adverse neonatal outcomes.

There were no stillbirths in group A, whereas there were nine

stillbirths in group B. Of 20 gravidas in group B who under-

went labor induction, nine were induced before 28 weeks of

gestation and 11 had umbilical blood flow after 28 weeks of

gestation with absent diastolic flow. Two neonatal deaths

were reported in both groups (the neonates died after family

withdrew treatment) and the incidence between the two

groups was significant (p = 0.007). The neonates of women

in group A were more likely to suffer adverse outcomes pre-

dominantly neonatal respiratory distress syndrome and in-

tracranial hemorrhage, than those in group B. There were no

differences in neonatal transfer rates to the neonatal inten-

sive care unit (NICU) or the average length of NICU stay

between the two groups (p = 0.383 and 0.522, respectively).

Discussion

The percentage of adults with chronic hypertension in de-

veloped countries is between 25% and 30%. In the past two

decades, the incidence of chronic hypertension has also in-

creased in China. In the current study, the incidence of

preeclampsia superimposed on chronic hypertension was

significantly lower than the previously reported rate [11]

and there are several possibilities to explain this observa-

tion. First, incidences lower than those reported in the US

and Europe may have been attributable to differences in ge-

ography, ethnicity, or reproductive ages. Second, the records

from the Chinese health care system may have been in-

complete due to the mobility of the Chinese population.

Therefore, hospital-based statistics may not be entirely rep-

resentative or generalizable. 

Several studies have evaluated that pregnancies in women

with preeclampsia superimposed chronic hypertension are at

an increased risk of adverse perinatal outcomes that include

fetal growth, restriction, preterm birth, placental abruption,

and intrauterine growth [12-15]. Placental insufficiency is

recognized as the most common cause of fetal growth re-

striction among clinically healthy [16]. Ferrazzani et al. in-

dicated an association between chronic hypertension and

SGA only when superimposed with preeclampsia [17]. In

the current study, the authors evaluated maternal and neona-

tal outcomes in women with preeclampsia with or without

chronic hypertension and the data from the current study in-

dicated that pregnancies complicated by preeclampsia su-

perimposed on chronic hypertension represented a serious

threat to maternal and neonatal health and survival.

In the current study, the operative delivery rate was signif-

icantly higher in group A than in group B and may have been

associated with oligohydramnios, ICP, or other complications.

Oligohydramnios may be caused by poor placental erosion

closely associated with gestational hypertension and small

vessel disease. Whether or not small vessel disease is more se-

vere in women with preeclampsia superimposed on chronic

hypertension than in women with preeclampsia alone remains

Table 3. — Neonatal outcomes between the two groups.
Preeclampsia Preeclampsia p value

superimposed (Group B)

on chronic

hypertension

(Group A)

Total 84 766

FGR (percentage) 15 (17.86%) 156 (20.37%) 0.002

Gestational age (weeks)

< 28 0 18 (2.35%)

28~32 24 (28.51%) 121 (15.80%) 

33~34 9 (10.71%) 92 (12.01%)

35~36 22 (26.19%) 137 (17.89%)

≥ 37 29 (34.52%) 398 (51.56%) 0.002 

Perinatal death

Stillbirth 0 9

Induction 0 20

Neonatal death 2 (2.38%) 2 (0.26%) 0.007 

Neonatal complications 33 (39.29%) 103 (13.45%) <0.001 

Hypoxic-ischemic

encephalopathy
0 2 (0.26%) 0.639 

Intracranial hemorrhage 18 (21.43%) 44 (5.74%) 0.001 

Respiratory distress

syndrome
11 (13.10%) 55 (7.18%) 0.054

Retinopathy 2 (2.38%) 2 (0.26%) 0.007 

Necrotizing enterocolitis 2 0 <0.001

Transfer to NICU 35 (41.67%) 282 (36.81%) 0.383

NICU stay 20.8 17.7 0.522
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to be confirmed. There were no maternal deaths or differences

in overall maternal complications and co-morbidities between

the two groups; however, serious complications such as

HELLP, eclampsia, placental abruption, and postpartum hem-

orrhage, were higher in group A than in group B.

Results from the current study showed that women with

preeclampsia superimposed on chronic hypertension had a

significantly lower rate of FGR, suggesting chronic hyper-

tension itself does not increase the incidence of FGR. In-

deed, preeclampsia induces systemic small artery spasm

and ischemia resulting in decreased uteroplacental perfu-

sion and may be a key factor in the triggering of FGR.

Moreover, preeclampsia also induces various adverse out-

comes, including an infiltration barrier, shallow placental

implantation, endothelial dysfunction, immune imbalance,

placental vascular acute atherosclerosis, placental dys-

function, and drastically reduced blood flow. As a result,

the fetus develops chronic hypoxia and the incidence of

FGR is dramatically increased, further suggesting that

preeclampsia is a major risk factor for FGR.

The women in the current study were able to reach 35

weeks of gestation after active treatment and the majority of

neonatal outcomes were good; however, in comparing

neonatal complications, group A had higher incidences than

group B. Group A had a relatively earlier onset of preeclamp-

sia and the proportion of births before 32 weeks of gestation

was higher than in group B. The neonatal mortality and

growth rates in group A were associated with existing social

factors and the economic status of the parents.

As compared to preeclampsia alone, preeclampsia super-

imposed on chronic hypertension triggered early onset of

severe preeclampsia, early onset of severe illness, and high

blood pressure among women; however, there were no sig-

nificant differences in gestational ages between the two

groups. Results from the current study suggested that even

in women with preeclampsia superimposed on chronic hy-

pertension, systematic treatment, proper expectations, and

close monitoring of mother-infant conditions could improve

the prognosis. All women in the current study delivered after

28 weeks of gestation, with significant improvements ob-

served in newborn prognosis. Therefore, a profound health-

care system with proper prenatal care for pregnant women,

along with active treatment plans and strict control on the

termination of pregnancy, could ensure safety and improve

maternal neonatal outcomes for women with preeclampsia

superimposed on chronic hypertension.

In conclusion, the present data indicate that women with

chronic hypertension who developed superimposed

preeclampsia had a longer average interval between the onset

of preeclampsia and the termination of pregnancy, high sys-

tolic and diastolic blood pressures, and severe maternal com-

plications than women with superimposed preeclampsia alone

and also have a significantly increased risk of several adverse

neonatal outcomes. Women with preeclampsia superimposed

with hypertension have elevated risks of intervention-related

events compared with women with preeclampsia alone. This

may be the result of earlier disease onset, so consideration of

expectant management of early onset preeclampsia superim-

posed chronic hypertension is reasonable in the absence of

contraindications.
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Introduction

Genital prolapse is prevalent in 30% of middle and older

aged group women. This is one of the most important con-

ditions having an unfavorable impact on the quality of life

(QOL) and also a leading indication for hysterectomy [1].

An epidemiological analysis has also revealed that 11% of

women will have to be operated because of genital prolapse

within their lifetimes [2]. Apart from environmental factors,

inherited factors as well, have been shown to play an im-

portant role in the pathogenesis of genital prolapse [3, 4].

Cuff prolapse complicating hysterectomies postoperatively

are a great cause for frustration for the patient as much as for

the surgeon. In curing this condition, vaginal sacrospinous

fixation is an important alternative to the abdominal sacro-

colpopexy operation. In choosing the appropriate operation,

the patient’s age, accompanying medical problems, previ-

ous operations, and certainly the surgeon’s experience have

to be considered. There have been many previous studies

conducted to compare these two operations [5, 6]. In a re-

cent Cochrane data review comprised of 14 randomized

studies: while abdominal sacrocolpopexy was found to re-

sult with lower rates of dyspareunia and recurrence rates

than vaginal sacrospinous fixation, it is more expensive,

takes longer time to operate, and associated with longer in-

tervals to return to normal acitivities [7]. Sacrospinous fix-

ation is frequently preferred to provide support for weak

cardinal-uterosacral complexes in vaginal cuff prolapse

cases [8, 9]. Nicholls and Cruikshank have suggested

sacrospinous fixation following vaginal hysterectomies. [10,

11] Schraffordt et al. in review analysing the therapeutical

choices in the treatment of pelvic organ prolapse have stated

that in the presence of pelvic organ prolapse, despite the lack

of randomized controlled prospective studies it would be

better not to perform a vaginal hysterectomy [12]. In our

clinical practice, we perform vaginal hysterectomies be-

cause for most of our patients.
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Summary
Genital prolapse is one of the most significant problems which lowers the quality of life measures of middle and older aged women.

A continuously growing number of women are being operated due to this indication. Objective: This study intends to asses the clinical
outcome and the impact on quality of life of uterine sacrospinous ligament fixation (USLF) conducted with a mesh stabilizing anchor
set in the present clinic following vaginal hysterectomy. Materials and Methods: Twenty-one patients, diagnosed with genital prolapse
and for whom vaginal hysterectomy and (USLF) with the Surelift nesh stabilizing anchor set were performed from April 2010 to June
2013, were assesed in this study. Posterior colporrhaphy was performed in all cases, as well. The cuff level was used to asses the anatom-
ical recovery one year following the surgery. Postoperative relaxation of the vaginal cuff line below the hymenal level was defined as
failure. Quality of life (P-QOL) questionarries validated for Turkish women were used preoperatively and on their first year to asses pa-
tient satisfaction. Clinical outcome and impact on quality of life were analyzed in all these cases by using t-test for paired samples. Re-
sults: The mean age of the patients was 67.4 (min-max:43-84) years; mean parity 5.4 (min-max: 2-13). The mean operation time was
56 ± 12 minutes. The mean postoperative follow-up period was 21.4 months. Preoperative mild bleeding (two), postoperative severe
pain (three), and micturition problems (one) were found. Therapeutic results and patint satisfaction were evaluated in the 12th month post-
operavely: In 18 / 21 (85%) patients, the cuff was located above the hymenal ring. P-QOL scores validated for Turkish women were
52.5 ± 12.9 preoperatively and 11.08 ± 7.9 postoperatively (t-test for paired samples revealed a significant difference; (p = 0.04). Con-
clusion: The treatment of genital prolapse through the abdominal route includes the sacrocolpopexy operation with or without hys-
terectomy. This method, most of the time, requires a laparotomy if not performed by a specifically trained laparoscopist. It has a longer
operation time and mesh erosions are feared complications compared to vaginal route. In sacrospinous fixation cases added to vaginal
hysterectomy, operation times are shorter and especially preferable in patients where medical problems coexist. Operative success and
patients’ satisfaction seems to be provided by this technique.

Key words: Genital prolapse; Sacrospinous ligament fixation; Anchoring system; P-QOL questionnaries.
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Over the past decade the quality of life questionnaires are

found to be reliable in women with genital prolapse, there-

fore the present authors have decided to use them to eval-

uate the clinical outcome of (USLF) using a Surelift mesh

stabilizing anchor set.

Materials and Methods

Twenty-one cases who were diagnosed with genital prolapse
and operated with vaginal hysterectomy and sacrospinous fixa-
tion at the Bagcılar Research and Training Hospital were retro-
spectively analyzed. The ages, parities, degrees of genital
prolapse, the presence of cystocele or rectocele, and presence of
accompanying incontinence were noted. Quality of life (P-QOL)
questionarries validated for Turkish women were done preopera-
tively. [13] 

The preoperative examinations were conducted in the supine
position during valsalva. The POP-Q grading was used to grade
the genital prolapse. The urocanic tests to asses the incontinence
were conducted while keeping the prolapsed portion repositioned
in the vagina.

Following vaginal hysterectomy, starting from the cuff at the
seven o’clock point the vagina was incised for five to six cm to
enter the rectovaginal space in the right mediolateral direction.
The right ischial spine was palpated and bluntly dissected and ex-
posed. At two to three cm medial to this spine, a Surelift mesh
stabilizing anchoring set (Figure 1) was used to implant a knit of
prolene through the sacrospinous ligament (Figure 2). At this stage
of the procedure, the authors took care to avoid injuring the pu-
dendal vessels/nerves and the sacral plexus.The free end of this
prolene was then sutured with a free needle through the midline
submucosally and fixed with a hemostat to be knotted after clos-

ing the vaginal cuff and about half of the posterior vaginal incision
for lifting the whole prolapsed segment. The operation time stop-
watch was started at the instance when the vaginal hysterectomy
and the anterior colporrhaphy were completed. The actual opera-
tion time is supposed to be measured from when the incision is
made to access the pararectal space to when the vaginal mucosa
is completely closed. A colporrhaphy posterior was performed for
all the cases while a colporrhaphy anterior was only added when
a more than grade 2 cytocele was present. All the preoperative
and postoperative complications were noted. After being dis-
charged, the patients were called back for a routine control at one
month and every six months thereafter. At their one-years post-
operative control, the therapeutic goal was considered to be a fa-
vorable support of the cuff above the hymenal ring with valsalva,
in the supine position, namely a state of cuff prolapse no higher
than stage 2. Patient satisfaction evaluation with the P-QOL ques-
tionnaire was carried out again at the end of the first year.

Results

The mean age and parity of the cases were 67.4 ± 5.2

[43-84] and 5.4 ± 1.1 [2-13], respectively. In grading of

genital prolapse: while 16 of the cases were POP-Q grade

4, the other five cases were grade 3. While the number of

cases with cystoceles higher than grade 2 were six, those

Figure 1. — The mesh stabilizing anchor: an anchoring tip con-

nected to prolene suture material both manufactured with late ab-

sorbable suturing material.

Figure 2. — The anchoring tip is fixed through the dissected right

pararectal space to the right sacrospinous ligament with the con-

trol and guidance of the left index finger.



Unilateral sacrospinous ligament fixation (USLF) with a mesh stabilizing anchor set: clinical outcome and impact on quality of life218

with rectoceles higher than grade 2 were 11. While an an-

terior colporrhaphy was performed for the six cystoceles

graded 2 or higher, a posterior colporrhaphy was per-

formed for all the cases. A tension free obturator tape op-

eration was added for two cases with stress incontinence.

The characteristics of the study group is summarized in

Table 1. While the operating times were longer in the ini-

tial cases, they became shorter as the surgeons acquired

more experience. The operation environment was not very

hemorrhagic except in two cases where mild bleeding

which were easily controlled were encountered. Three of

the cases postoperatively complained of a sharp inguinal

pain radiating to the ipsilateral femoral area. The pain was

alleviated with oral analgesics. Bladder drainage was kept

for eight hours for cases who were also treated with TOT

or anterior colporrhaphy. In one case where a micturition

difficulty was experienced, the bladder drainage was kept

for 24 hours. Findings at operation are presented in Table

2. 

The mean postoperative follow-up period was 21.4

months. During the postoperative follow-up, the cuff level

was maintained above the hymenal ring level in 18 / 21

(85%) patients. According to P-QOL test scores, pre-oper-

ative: 52.5 ± 12.9 and post-operative: 11.08 ± 7.9 were

found. Two values were compared with the t-test for paired

samples; significant difference (p = 0.04)P-QOL scores,

analyses are summarised in Table 3.

Discussion

Genital prolapse cases are treated by the suspension of

the cuff to sacral promontorium with a mesh. It was first

defined by Lane [14]. This technique has been shown to be

superior to other approaches in restituting the normal vagi-

nal axis and capacity [15, 16]. The success rate has been

reported to be as high as 90% and the long term results are

not as well defined. The unfavorable consequences of the

operation include postoperative urinary incontinence, dys-

pareunia, synthetic mesh erosion, and serious bleeding due

to sacral venous plexus injuries [17, 18]. Mesh erosions are

observable in two to 2.7% of the cases [18]. Sacrospinous

fixation was initially defined by Miyazaki et al., initially

being performed bilaterally, but later profoundly unilateral

with refined experience [19]. In fact, there has been so far

no differences reported among the two approaches [20].

The vaginal route is more effective for treating pelvic organ

prolapses [21]. Uterine preservation with sacrospinous hys-

teropexy looks more promising as a treatment option for

prolapse though there is still insufficient evidence [22]. An-

terior vaginal wall relaxations have been reported to be

more common following sacrospious fixations by some au-

thors and the present authors routinely add anterior com-

partment repair as well [23]. Due to impairing the normal

vaginal axis in contrast to the sacrocolpopexy operation,

this may not be the ideal approach in sexually active

women [24]. For the older women, the procedure can be

performed even under locoregional anesthesia. In fact, the

success rates are as high as 85-100%. 

Although the present long term results are still pending,

the short and midterm results are satisfying. In conclusion,

the present authors suggest that unilateral sacrospinous fix-

ation using the mesh stabilizing anchor set following vagi-

nal hysterectomy is an effective, safe, and easy approach

in the treatment of genital prolapse.
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Introduction

One of the major concerns of modern medicine and mo-

lecular biology is the examination of the role of cytokines

in the pathogenesis of various diseases. In clarifying the

nature of immune responses, cytokines have participated

in all the immune mechanisms and inflammatory reactions

[1]. System disorders of cytokines leads to changes of im-

mune competent cells, changes in immune homeostasis,

and generally to disruption of the normal functioning of the

immune system [2-4].

Changing spectrum of cytokines in the dynamics of ges-

tational process deserves special attention due to their im-

portant function of immunomodulation. The process of

change in cytokine levels during pregnancy is an important

telltale of body’s adaptive reaction in pregnant women. The

regulation of the synthesis of cytokines during pregnancy is

aimed at restructuring the intracellular interactions links to

allow normal functioning of organs and body system of the

mother and the genetically different fetus [5, 6]. Especially

important is not only the change in the level of certain cy-

tokines, but also the ratio of opposite pools, because it may

reflect the activity and severity of the pathological process

and the level of adaptation - compensatory reactions [7-12].

Imbalance of cytokines plays an integral role in the devel-

opment of functional inferiority of immune competent cells

and the pathogenic mechanisms of many diseases [13].

The evaluation of cytokine status in various forms of

pathological pregnancy bears special interest owing to the

changes in serum concentrations of cytokines, which have

numerous biological effects, for they may be indicators

of immune system diseases. [14-16].

In recent years, the leading role of immunological dis-

orders in the pathogenesis of preeclampsia has often been

evaluated. According to the literature, the development of

preeclampsia is accompanied by pronounced changes in

cytokine profile [17-19]. According to the modern con-

cepts, preeclampsia is regarded as systemic and local level

development to inflammatory response conditioned by

hyper- activation of phagocytes [20]. Many researchers

state that the pregnancy complicated by preeclampsia ac-

tivates an entire range of pro-inflammatory cytokines, the

high concentration of which is an unfavorable factor re-

flecting the activity and severity of the pathological

process [21, 22]. Sequence authors inform that the

preeclampsia ratio of pro-inflammatory and anti-inflam-

matory cytokines in peripheral blood increases substan-

tially [23].

The purpose of this research is to study the formation of

pro-inflammatory (IL-1β, IL-2, IL- 6, IL-8) and anti-in-

flammatory (IL-4, IL-10) cytokines in pregnancy compli-

cated by preeclampsia of different degree in the third

trimester.
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Materials and Methods

Examination of the cytokine profile in serum was conducted in
50 women with pregnancies complicated by varying degrees of
preeclampsia in the third trimester of gestation hospitalized at the
University Clinic of Gynecology and Obstetrics, Skopje, Repub-
lic of Macedonia. The severity of preeclampsia was determined
according to the definition of the World Health Organization. Con-
trol group consisted of 50 women in the third trimester of normal
pregnancy. Both groups were comparable for age, number of preg-
nancies, and births.

The level of IL-1β, IL-2, IL-4, IL-6, IL-8, and IL-10 was de-
termined using a commercial test, using reagents from ELISA re-
search kits. Cytokine levels in the serum were measured by the
“sandwich” method of solid -phase enzyme immunoassay using
double antibody. As a standard for comparison of each reaction
used were recombinant cytokines. The detection was done by
“Victor” immunoassay analytics. According to the titration of
standard samples calibration graphs were made for each cytokine,
as determined by their level in the range of detected concentra-
tions (1-2000 pg/ml). Statistical data processing was done using
the SPSS 13.0 software for Windows.

Descriptive methods (mean, median, minim and max) were
used to describe the distribution of analyzed variables. Categori-
cal variables were analyzed with chi-square test and Fisher’s exact
test, whereas quantitative variables were analyzed with Student’s
t-test for independent samples, Mann-Whitney U test (Z), Analy-
sis of Variance (F), and Kruskal-Wallis ANOVA (H) test. To be
considered statistically significant, differences between groups
were set at p < 0.05, and to be highly significant, value was at p
< 0.01.

Results 

A survey showed that in pregnancy complicated by

preeclampsia, the level of all cytokines essentially changes

compared with their level in physiological pregnancy. Thus,

directional change was identified even in a lighter form of

preeclampsia, i.e., elevated levels of pro- and anti-inflam-

matory cytokines except for IL-10, where in a downward

trend in severe preeclampsia is recorded. Table 1 shows the

comparative values of serum concentrations of IL-2, IL-4

and IL-6 in the studied groups.

The average concentrations of IL-2 in the group with

preeclampsia was 41.6 ± 34.9 pg/ml, 37.6 ± 27 pg/ml in the

group with moderate preeclampsia, and 45.7 ± 41.6 pg/ml in

the group with severe preeclampsia. Average value of IL-2

was the lowest in the control group, at 16 ± 8.3 pg/ml. Sta-

tistical analysis as highly significant (p < 0.01) confirmed

differences in serum concentrations of IL-2 among pregnant

women with preeclampsia and healthy pregnant women.

Healthy pregnant women have highly significant lower val-

ues of IL-2 compared to pregnant women with preeclampsia,

both in regards to pregnant women with symptoms of mod-

erate preeclampsia, and to those with severe symptoms of

preeclampsia. Group with moderate preeclampsia showed

insignificant (p = 0.4) lower values of IL-2 in serum as com-

pared with pregnant women with severe preeclampsia.

The group of patients with preeclampsia, which included

those with medium and with severe preeclampsia, had in-

Table 1. — Comparative values of IL-2, IL-4, and IL-6 in
moderate, severe preeclampsia, and control groups.
Variable Groups

PE Moderate Severe PE Control

N=50 PE (mPE) (sPE) (CO)

N=25 N=25 N=50

IL-2 41.6±34.9 37.6±27 45.7±41.6 16±8.3

mean±SD, 35.4 31.5 40,5 13,7

median, range 7.4 – 220.6 7.45 – 108.8 8.2 – 220.6 4.3 – 36.9

PE/CO Z=5.6  p < 0.01**        

mPE/ sPE / CO/ mPE/CO sPE/CO mPE/ sPE

H=31.9 p < 0.01** p < 0.01** p < 0.01** p = 0.4

IL-4 0.62±1.02 0.74±1.26 0.51±0.71 0.39±0.12

mean±SD, 0.36 0.37 0.35 0.36

median, range 0.14 – 6.75 0.25 – 6.75 0.14 – 3.91 0.27 – 0.87

PE/CO Z=1.49 p = 0.14       

mPE/ sPE / CO/ mPE/CO sPE/CO mPE/ sPE 

H=10.1 p = 0.006** p = 0.003** p = 0.6 p = 0.01*

IL-6 16±42.1 18.3±42.1 13.8±42.9 2.8±9.6

mean±SD, 1.38 1.74 1.15 1.02

median, range 0.66 - 185 0.66 - 185 0.73 - 185 0.42 – 68.4

PE/CO Z=2.6  p = 0.01*        

mPE/ sPE / CO/ mPE/CO sPE/CO  mPE/ sPE 

H=7.8   p = 0.02* p < 0.01** p = 0.1 p = 0.2

*p < 0.05 ; **p < 0.01

Figure 1. — Mean value of IL-2, IL-4, and IL-6 in

moderate, severe preeclampsia, and control groups.
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significant (p = 0.14) higher values of IL-4 in serum, com-

pared with the control group. Insignificant was the differ-

ence between the group with severe preeclampsia and the

control group (p = 0.6), while the group with moderate

preeclampsia had highly significant values higher than the

control group (p < 0.003), comparing the group with severe

preeclampsia (p < 0.01). Average serum concentrations of

IL-4 was the lowest in the group of healthy pregnant

women - 0.39 ± 0.12 pg/ml, while the group of pregnant

women with symptoms of moderate preeclampsia had the

highest average values of 0.51 ± 0.71 pg/ml. The group

which included all pregnant women with symptoms of

preeclampsia had averages of IL-4 from 0.62 ± 1.02 pg/ml.

Pregnant women with preeclampsia had highly signifi-

cant (p = 0.01) higher values of IL-6 in serum compared to

normotensive pregnant women, a variation due to the

highly significant difference between pregnant women with

moderate preeclampsia and healthy pregnant women. The

difference between women with severe preeclampsia and

healthy pregnant women was insignificant (p = 0.1). Both

subunits of pregnants, medium, and severe preeclampsia,

insignificantly differed in IL-6 values in serum. The aver-

age serum concentrations of IL-6 amount was 16 ± 42.1

pg/ml or 18.3 ± 42.1 pg/ml in the group with moderate

preeclampsia, and 13.8 ± 42.9 pg/ml in the group with se-

vere preeclampsia. Normotensive pregnant women had the

lowest average value of IL-6 in serum from 2.8 ± 9.6 pg/ml.

Mean value of IL-2, IL-4 and IL-6 in patients with moder-

ate and severe preeclampsia, and control group are pre-

sented in Figure 1.

Pregnant women with preeclampsia and healthy pregnant

women had insignificant (p = 0.7) different values of IL-8

in serum, and pregnant women with moderate and with se-

vere preeclampsia had insignificant higher values com-

pared to the control group (p = 0.17). Average values,

median, and lowest and highest values of IL-8, IL-10, and

IL-1β in the analyzed groups are presented in Table 2. 

Statistical analysis confirmed insignificant differences in

the values of IL-10 in serum among pregnant women with

moderate preeclampsia and healthy pregnant women (p =

0.5), but the statistically highly significant (p <0.01) dif-

ference among moderate preeclampsia / severe preeclamp-

sia / control group was due to the lower values of this

interleukin in severe preeclampsia group, comparing mod-

erate preeclampsia in relation to the control, and due to the

highly significant lower values when comparing control in

relation to moderate preeclampsia group. Average concen-

trations of IL-10 in serum amounted to 23.2 ± 40.7 pg/ml

in the group with preeclampsia, that is, 45.5 ± 48.4 pg/ml

in the group of moderate preeclampsia, and 0.8 ± 0.4 pg/ml

in the group with severe preeclampsia. In normotensive

group, the average serum concentration of IL-10 was 4.2 ±

6.7 pg/ml.

Patients with preeclampsia had significantly (p = 0.02)

higher serum concentrations of IL-b compared to nor-

Table 2. — Comparative values of IL-8, IL-10, and Il-1β
in moderate, severe preeclampsia, and control groups.
Variable Groups

ALL PE Moderate Severe PE Control

(PE) PE (mPE) (sPE) (CO)

N=50 N=25 N=25 N=50

IL-8 46.4±117.2 57.1±93.6 35.7±138 13.6±33.1

Mean ±SD, 6.31 8.11 5.99 6.03

median, range 2.39 - 697 3.05 - 259 2.39 - 697 1.2 - 237

PE/CO Z=0.4 p = 0.7        

mPE/ sPE / CO/ H=3,6 p = 0,17      

IL-10 23.2±40.7 45.5±48.4 0.8±0.4 4.2±6.7

Mean ±SD, 1.36 27.28 0.75 1.47

median, range 0.2 - 164 0.56 - 164 0.2 – 2.12 0.44 – 26.28

PE/CO Z=0.6 p = 0.5        

mPE/ sPE / CO/ mPE/CO sPE/CO mPE/ sPE 

H=37.68   p < 0.01** p < 0.01** p < 0.01** p < 0.01**

IL-b 6.6±25.7 1.9±4.9 11.3±35.7 1.8±7.4

Mean ±SD, 0.78 0,67 0.95 0.665

median, range 0.42 - 131 0.42 – 24.67 0.49 - 131 0.13 - 53

PE/CO Z=2.3  p = 0.02*        

mPE/ sPE / CO/ mPE/CO sPE/CO/ mPE/ sPE 

H=9.8   p < 0.01** p = 0.5 p < 0.01** p = 0.04*

*p < 0.05 ; **p < 0.01

Figure 2. — Mean levels of IL-8, IL-10, and IL-1β in

moderate, severe preeclampsia, and control groups.
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motensive, due to the highly significant (p <0.01) higher

concentrations in the group of severe preeclampsia versus

control group, while the difference observed in moderate

form of preeclampsia and control group was statistically

insignificant (p = 0.5). Statistically significant, whereas p =

0.04, was the difference between the two subgroups of

preeclampsia. The lowest average value of IL-1β was 1.8 ±

7.4 pg/ml, as registered in the control group, with similar

average values measured in the group with moderate

preeclampsia, while the highest average value in the group

with severe preeclampsia measured 11.3 ± 35.7 pg/ml.

Mean levels of IL-8, IL-10 and IL-1β in patients with mod-

erate and severe preeclampsia and control group are pre-

sented in Figure 2.

Discussion

An analysis of the results of the present research, showed

that the largest changes in the concentrations of pro-in-

flammatory cytokines were seen in moderate preeclamp-

sia. In moderate preeclampsia there was increased synthesis

of these cytokines, as the level of IL- 10 and IL-8 reaches

maximum values. In severe preeclampsia, the level of pro-

inflammatory cytokines (IL-4) either remained elevated or

did not differ from the values characteristic of physiologi-

cal pregnancy. Thus, the survey showed that the cytokine

profile in pregnancies complicated by preeclampsia did not

only increase the levels of pro-inflammatory cytokines,

which coincides with the results of other studies [24, 25],

but it also amended the ratio of opposite pools. However,

changes in the cytokine level depending on the gravity of

preeclampsia in the present study did not differ from the

dynamics identified in other studies. Thus, many re-

searchers argue that the concentration of IL-1β significantly

rises with increasing severity of preeclampsia and reaches

maximum values during severe preeclampsia [26]. An anal-

ogous situation was the change in the concentration of other

pro-inflammatory cytokines (IL-6 and TNF-α), which in-

creased with the worsening of the disease [27]. Based on el-

evated concentrations of pro-inflammatory cytokine array,

researchers come to the conclusion that there are signs of

systemic inflammatory response of preeclampsia [26, 28].

Some authors emphasize the increased synthesis of IL-2 in

the third trimester of pregnancy complicated by preeclamp-

sia, thereby significantly increasing the proportions of

TNF-α / IL-4 and IL-2 / IL- 4 [29]. Based on the data ob-

tained, they are drawing conclusions about the prevalence

of Th- 1 immune response in this pathology.

A comparison of changes in cytokine profile with in-

creasing severity of preeclampsia allow us to determine the

levels of compensation of this pathological condition which

reflect the degree of implementation and functional reserve

of various mechanisms to maintain homeostasis. The first

phase of the changes seen in mild preeclampsia is mani-

fested by an increase when creating all studied cytokines,

except IL-4 and IL-10. During the second phase IL-1β and

TNF-α begin to decrease, ceding to further increment in the

levels of IL-8 and IL- 6, which suppress the inflammatory

reaction occurring as antagonists of IL-1β and TNF-α. In

that period, the limiting role of IL-10 weakens and mani-

fests itself by reduced levels compared with values in nor-

mal pregnancy, and hence indicates weakening of the

compensatory mechanisms. The third phase, which can be

called decompensated, is characterized by the absence of

significant differences in the levels of IL-1β and IL-6, com-

pared with the same level during normal pregnancy. This

occurs in the background of increased concentrations of

other pro-inflammatory cytokines and reduced levels of

anti-inflammatory cytokines IL-4 and IL-10.

In regards to changes whereby anti-inflammatory cy-

tokine concentrations in severe preeclampsia take place

in the opposite direction, moderate phase can be consid-

ered a critical stage during complicated pregnancy, which

comes as the most functional strain to the homeostatic

system. It can be assumed that with the effect of moder-

ately aggressive factors acting as initiators of mediator

synthesis for intercellular interaction (with moderate

preeclampsia), the development of the immune response

is regulated by the interaction of cytokines and their an-

tagonists. Through the increasing severity of the patho-

logical process, there is reduction in the impact of

regulatory factors that limit the systemic effect, thus caus-

ing enhanced creation of cytokines that are activated im-

munocytes. At a certain stage of this process, spending of

functonal reserves of mononuclear cells occurs, resulting

in a state of decompensation characterized by “leukocyte

depression” in which the synthesis of immunoregulatory

factors significantly reduces.

Conclusion

Sufficient evidence from animal and human studies has

now been gathered to reveal the pathogenesis of

preeclampsia on the basis of the influence of cytokines

both in the placenta and in the periphery. A unifying hy-

pothesis for preeclampsia is that inadequate trophoblast

invasion and remodeling of spiral arteries stimulate pla-

cental ischemia and hypoxia via intermittent perfusion of

the placenta; this results in an increased release of tro-

phoblast microparticles into the maternal circulation fol-

lowed by increased production of maternal pro-

inflammatory cytokines and activation of maternal en-

dothelial cells. This is proposed to eventually lead to

“systemic, diffuse endothelial cell dysfunction” - the fun-

damental pathophysiological feature of this syndrome.

While understanding the etiology and pathophysiology

of preeclampsia is certainly of interest from a basic medical

science perspective, it also has important implications for

the treatment and management of this dangerous compli-

cation. There is renewed optimism that basic and clinical
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research, which was instrumental in elucidating the patho-

genesis of this disease, will lead to the rational design of

interventions for the management and treatment of this im-

portant and common complication of pregnancy. In this

way, the results of the present study show that pregnancy

complicated by preeclampsia are taking significant im-

munological changes. Disorders in the immune system are

associated with the severity of a particular complication of

gestational process. 
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Introduction

Artificial insemination which involves injection of

washed sperm into the female genital tract without sexual

intercourse is a treatment for couples suffering from male

factor infertility [1]. So far, many methods have been in-

troduced and used for artificial insemination of which in-

tracervical and intrauterine insemination are extensively

employed in clinical practice. Intrauterine insemination

(IUI) is the best method of artificial insemination being

studied and widely used [2]. In IUI, the processed, washed,

and concentrated sperm specimens are placed into the uter-

ine cavity using the transcervical catheterization. IUI pos-

sesses the highest success rate amongst all artificial

insemination methods [1].

In assisted reproduction techniques including in vitro fer-

tilization (IVF) and intracytoplasmic sperm injection

(ICSI), the implantation failure is the main limiting step in

successful pregnancy. Furthermore, the implantation fail-

ure may result from several factors including the increased

uterine myometrial activity. Uterine receptivity is also af-

fected by several factors which cannot be recognized due to

its complex nature. These factors include complex mor-

phological and biochemical changes of the endometrium

[3]. By direct visualization of endometrium using high res-

olution probes, uterus is found to have three distinct pat-

terns of contractibility which potentially affect the outcome

of IVF after embryo transfer [4]. It has been shown that the

embryo transfer as an aggressive method, induces en-

dometrial contractibility which may contribute to implan-

tation failure. Several other factors have been shown to be

responsible for uterine response leading to embryo im-

plantation failure. These include the direct myometrial

stimulation by drugs, hyperphysiological hormonal levels,

endometrial inflammation secondary to direct manipulation

of the endometrium, cervical canalization-induced uterus

dynamic responses, and the psychological stress during cy-

cles [5].

Uterus contractibility is now considered a powerful prog-

nostic factor to predict the embryo transfer success rate [6].

It is also known that uterine contractions are stimulated by

prostaglandins that are produced by cyclooxygenase (COX)

from arachidonic acid. As such, suppressing the inflamma-

tory response and contractions using anti-inflammatory and

relaxant agents are expected to result in increased success
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Background: Uterus contractibility is considered a powerful prognostic factor in predicting the embryo transfer outcome. Moreover,

uterine contractions are known to be stimulated by prostaglandins which are produced by cyclooxygenase from arachidonic acid. As
such, suppressing the inflammatory response and contractions using anti-inflammatory and relaxant agents is expected to result in in-
creased success rate of embryo transfer and artificial insemination. Objective: To investigate the effect of piroxicam administration on
the success rate in intrauterine insemination (IUI) cycles in patients presenting with unexplained infertility. Materials and Methods: This
randomized, placebo-controlled clinical trial included 260 women with unexplained infertility undergoing IUI cycles. Patients were
randomly assigned to receive either piroxicam ten mg/day on days 4-6 after IUI or placebo (control group). The main outcome meas-
ures were number of IUI cycles, pregnancy, abortion, and multiple pregnancy rates. Results: The pregnancy rate was found to be 25
(19.2%) and 16 (12.3%) in piroxicam and control groups, respectively (p = 0.039). Five patients (3.8%) in piroxicam group experienced
twin pregnancy whereas only three patients (2.3%) in control group had twin pregnancy (p = 0.361). The pregnancy rate per cycle was
also significantly higher in those who received piroxicam as compared to controls (11.16 vs. 6.66; p = 0.021). Conclusion: Adminis-
tration of piroxicam after IUI is associated with decreased number of cycles, as well as increased pregnancy rate and pregnancy rate per
cycle in IUI cycles. However, piroxicam did not have any effect on abortion, multiple pregnancy, and ongoing pregnancy rates.
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rate of embryo transfer and artificial insemination. COX

and prostaglandin production can be irreversibly blocked

by nonsteroidal anti-inflammatory drugs (NSAIDs) [7]. It

is therefore hypothesized that administering NSAIDs in pa-

tients who undergo IVF or IUI cycles would suppress the

uterine contractibility response of the endometrium and po-

tentially results in an increased success rate. Piroxicam is a

member of NSAIDs family which is shown to be effective

in alleviating dysmenorrhea [7]. Thus its use is expected to

possibly result in favorable effects in patients undergoing

IVF or IUI cycles. 

Along these lines, Moon et al. showed that administer-

ing piroxicam increases the implantation- as well as preg-

nancy rates in patients undergoing IVF and embryo

transfer. The favorable effects of piroxicam were more re-

markable in subjects younger than 40 years and those who

suffered from tubal, male factor infertility or endometrio-

sis [8]. In a similar study, Firouzabadi et al. reported that

administering a single dose piroxicam improves both im-

plantation and pregnancy rates in IVF cycles [9]. Never-

theless, the possible beneficial effects of piroxicam on the

success rate of IUI has not been yet investigated. The

above gap prompted the present authors to design and im-

plement the current trial to investigate the effect of pirox-

icam administration on improving the success rate of IUI

cycles in females suffering from unexplained infertility.

Materials and Methods

Patients 
This randomized clinical trial was carried out in two tertiary

healthcare centers affiliated with Shiraz University of Medical Sci-
ences, over a 20-month period from August 2012 to April 2014.
The authors included patients referring to infertility clinics of
Ghadir Mother and Child Hospital and Motahari Clinic during the
study period. Patients who had unexplained infertility were re-
cruited. Infertility was defined as one year of unprotected inter-
course without conception. In general, infertility is described as
‘unexplained’ when standard investigations including semen analy-
sis, tubal patency tests, and assessment of ovulation fail to identify
any abnormalities or a specific diagnosis. In order to find the eti-
ology of infertility, partner’s semen analysis, hormonal assay in-
cluding prolactin, thyroid stimulating hormone (TSH), prolactin
(to rule out hypophyseal adenomas), follicle-stimulating hormone
(FSH), luteinizing hormone (LH) (to rule out ovarian dysfunction
such as premature ovarian failure), hysterosalpingogram (HSG),
laparoscopy and hysteroscopy (to rule out uterine/tubal factor in-
cluding peritubular adhesions and endometriosis) were performed
in all patients. All examined women had normal plasma concen-
trations of LH, FSH, and progesterone; normal renal and hepatic
function tests; normal complete blood counts; normal HSG, la-
paroscopy and hysteroscopy and negative pregnancy tests. The au-
thors excluded subjects with polycystic ovaries in transvaginal
ultrasonography, those who had autoimmune disorders, and were
found to have endometriosis. Patients who entered this blinded trial
were matched for age, body-mass index (BMI), and the duration of
infertility.

All participants were asked to sign written informed consents
before enrollment. The study protocol was approved by the in-
stitutional review board (IRB) of Shiraz University of Medical

Sciences under the ethics committee approval code CT-89-5351,
assigned in January 2012. The entire protocol was reviewed, ap-
proved, and given the Iranian Clinical Trials Code (IRCT)
2013021911790N2.

Study protocol
A total number of 298 women were screened for eligibility to

enter the study. All patients underwent complete history and phys-
ical examination with all positive findings recorded in their files.
The study protocol as well as side effects and benefits were fully
explained to all patients and informed written consents were ob-
tained. Patients were then randomly assigned to two groups based
on a computer random digit generator using their registration
number. Group A (n=130) received ten-mg capsules of piroxicam
on days 4-6 after IUI while group B (n=130) received placebo. 

Clomiphene citrate (100 mg/PO/day) was administrated for five
days from day 5 to day 9 of the cycle, and recombinant FSH was
injected intramuscularly at 150 units/day from cycle day 8. Vagi-
nal sonography was performed on the 11th day of the cycle and
based on the size and number of stimulated follicles, recombinant
FSH was continued until at least one dominant follicle with size
of >18 mm was identified. Then, 5,000-10,000 units of human
chorionic gonadotropin (hCG) was injected intramuscularly, if
serum E2 level was below 1,500 pg/ml. IUI was performed 36
hours after hCG injection. Each patient underwent up to three cy-
cles of IUI. β-hCG was checked if the patient experienced one
week missed period. Moreover, pregnancy was documented by
transvaginal sonography, at six to seven weeks of gestation. Main
outcome measures were the number of IUI cycles, pregnancy rate
(detected by positive β-hCG), abortion rate, and multiple preg-
nancy and ongoing pregnancy rates (calculated by subtracting
abortion from pregnancy rates). All investigators except the stat-
istician were blinded to the study protocol.

Statistical analysis
Based on 90% power to detect significant differences between

the corresponding variables (p = 0.05, two-sided), 100 patients
were required in each group. To compensate the possible none
valuable data, the authors enrolled 130 participants in each group.
The statistical software package SPSS, version 15.0  was used for
data analysis. The paired t-test was employed to compare results
within groups, the independent t-test to compare results between
the groups, and the χ2 test to compare proportions. Data were re-
ported as mean ± SD. P < 0.05 was considered significant.

Results

A total of 289 patients with unexplained infertility were

consecutively selected to undergo IUI cycles and were

screened for eligibility out of which 14 were excluded, 13

did not meet the inclusion criteria, and 11 refused to par-

ticipate in the study. Given the above, a total of 260 subjects

were randomly assigned to two study groups, each includ-

ing 130 patients. All patients followed the study and none

of them were lost to follow-up. Therefore, the final number

of patients was 260 (Figure 1). The mean age of the patients

was 28.9 ± 5.1 (range 18–43) years and the mean duration

of infertility was 4.6 ± 4.1 (range 1-23) years. 

The overall pregnancy rate and pregnancy rate per cycle

were 15.7% and 8.8%, respectively. The pregnancy rate

(defined by positive β-hCG) was found to be 25 (19.2%)

and 16 (12.3%) in piroxicam and control groups, respec-
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tively. The pregnancy rate was significantly higher in pirox-

icam group (p = 0.039). The prevalence of abortion was

found to be five (3.8%) in piroxicam group and five (3.8%)

in control groups (p = 0.823). Five patients (3.8%) in pirox-

icam group vs. three patients (2.3%) in control group had

twin pregnancy. However the difference was not statisti-

cally significant (p = 0.361). The pregnancy rate per cycle

was also significantly higher in patients who received

piroxicam as compared to controls (11.16 vs. 6.66; p =
0.021). The study results are outlined in Table 1. 

Of those who conceived during the study period (41 pa-

tients), 25 (9.6%) conceived in the first cycle of the IUI while

34 (13.1%) during the second cycle of IUI, and seven (2.7%)

during the third cycles. Using chi-square test, it was shown

that two cycles of IUI is was associated with higher preg-

nancy rate (p = 0.013) (Table 2). The pregnancy rate in dif-

ferent IUI cycles in both study groups is demonstrated in

Table 3.

Discussion

In this randomized clinical study the authors attempted to

investigate the effects of piroxicam administration on IUI

outcomes. They found that piroxicam administration was

associated with higher pregnancy rate following IUI cycles.

Piroxicam use resulted in a higher pregnancy rate per cycle

of IUI. However piroxicam was not found to have any fa-

vorable effect on abortion rate, multiple pregnancy rate, and

Table 1. — The outcomes of IUI cycles in infertile patients
treated with piroxicam vs. control subjects.

Piroxicam Control p-value

(n=130) (n=130)

Age (years) 28.8 ± 4.7 28.9 ± 5.3 0.873

Infertility duration (kg/m2) 4.6 ± 3.9 4.7 ± 4.1 0.890

Number of IUI cycles 224 240 0.001

Pregnancy rate (%) 25 (19.2%) 16 (12.3%) 0.039

Single pregnancy (%) 20 (15.3%) 13 (10%) 0.028

Abortion rate (%) 5 (3.8%) 5 (3.8%) 0.823

Twin pregnancy (%) 5 (3.8%) 3 (2.3%) 0.361

Pregnancy rate per cycle (%) 11.16 6.66 0.021

Ongoing pregnancy (%) 20 (15.3%) 11 (8.4%) 0.098

Table 2. — The pregnancy rate in IUI cycles.
1st cycle 2nd cycle 3rd cycle p-value

Pregnancy 13 (5%) 26 (10%) 2 (0.7%) 0.013

No pregnancy 92 (35.5%) 84 (32.3%) 43 (16.5%)
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Figure 1. — The study

flow chart. All enrolled

patients followed the

study protocol and data

from a total of 130 par-

ticipant in each group

were analyzed.

Table 3. — Pregnancy rate in different IUI cycles in both study groups.
Piroxicam (n=130) Control (n=130)

1st cycle 2nd cycle 3rd cycle 1st cycle 2nd cycle 3rd cycle 

Pregnancy 8 (6.2%) 16 (12.3%) 1 (0.7%) 5 (3.8%) 10 (7.6%) 1 (0.7%)

No pregnant 56 (43.1%) 26 (20%) 23 (17.7%) 36 (27.7%) 58 (44.9%) 20 (15.3%)
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the ongoing pregnancy rate following IUI cycles. This is

the first study investigating the effect of piroxicam on IUI

outcomes, hence no comparison with other studies is pos-

sible. 

The pregnancy rate and pregnancy rate per cycle of IUI

in this study was similar to those previously reported by

Alborzi et al. [10]. They performed a randomized clinical

trial including 110 patients with unexplained, male factor,

and cervical factor infertility undergoing IUI cycles using

either single or double insemination per cycle methods. The

overall pregnancy rate and the pregnancy rate per cycle

were reported to be 38.2% and 8.6%, respectively. Com-

parable to the present findings, most patients conceived in

the first two cycles of treatment. The pregnancy rate as well

as pregnancy rate per cycle of IUI in this study was com-

parable to the present results (pregnancy rate and pregnancy

rate per cycle of 15.7% and 8.8%, respectively). 

Piroxicam is an anti-inflammatory agent and since the

uterine contractibility is responsible for implantation failure

in IVF and IUI cycles, its administration in patients under-

going IUI and IVF cycles is expected to yield beneficial ef-

fects. This hypothesis has been tested by several authors [8,

9, 11]. In this regard, Moon et al. performed a prospective,

randomized, double-blinded placebo-controlled clinical

study including 188 consecutive cycles of fresh IVF-em-

bryo transfer (ET) and 78 cycles of frozen-thawed ET being

randomly assigned to receive piroxicam (ten mg piroxicam)

and placebo, one to two hours before ET [8]. The primary

outcomes were implantation and pregnancy rates. They

found that the implantation rate and pregnancy rate in-

creased significantly by 18.7% and 46.8%, respectively, in

patients receiving piroxicam as compared to the placebo

group (8.6% and 27.6%, respectively). Those who were

younger than 40 years of age as well as patients who suf-

fered from tubal, male infertility factor or endometriosis had

a significantly higher pregnancy rates with piroxicam. It has

been concluded that piroxicam administration before ET in-

creases both implantation- and pregnancy rates. This favor-

able effect was appeared to be more prominent in patients

younger than 40 years and those who suffer from tubal, male

factor infertility or endometriosis [8]. Piroxicam is classi-

fied as Group C drugs in pregnancy (according to FDA clas-

sification). Up to now, no report has warned of the

association between the administration of piroxicam or other

NSAIDs and preterm birth, low birth weight or congenital

malformations. In line with this, earlier reports [8, 9] have

shown that piroxicam in limited dose is safe during the preg-

nancy or implantation period.

Dal Prato and Borini performed another randomized clin-

ical trial in order to determine the effect of piroxicam on the

ET outcome [11]. They enrolled 200 women suffering from

tubal, male, endometriosis or unexplained factor infertility

aging 28-43 years. Patients were randomly assigned to re-

ceive ten mg piroxicam or placebo one to two hours prior to

ET. The investigation did not find any significant difference

between the two study groups in terms of positive βhCG

(37% vs. 47%) and the pregnancy rate (34% vs. 38%). The

study also reported no significant difference between groups

with regard to the abortion rate. The effect of piroxicam was

shown to be independent of age, BMI, the duration and var-

ious etiologies of infertility. This report further suggested

that single dose administration of piroxicam before ET in

patients undergoing IVF is of no beneficial effects [11]. 

In a similar study by Firouzabadi et al., the effect of single

dose administration of piroxicam before ET was examined in

180 fresh IVF-ET cycles in which patients were randomly

assigned to receive ten mg piroxicam or placebo one to two

hours before ET [9]. According to theirs results, piroxicam

administration increased the implantation (12.3% vs. 7.7%)

as well as pregnancy rates (25.5% vs. 10%), as compared to

placebo. They also found that abortion rate was significantly

lower in those who received piroxicam (1% vs. 5%). The

beneficial effects of piroxicam in IVF-ET outcomes can be

further established in future well-designed studies. Although

several studies have investigated the effects of piroxicam ad-

ministration on IVF-ET outcome, no study has addressed this

issue in IUI cycles. To the best of the present authors knowl-

edge, this is the first study to investigate such issue. 

The beneficial effects of piroxicam on IVF and IUI out-

comes can be summarized in two points. Firstly, the uterine

contractibility is reduced by administering piroxicam.

Based on the evidence from earlier reports, during the spon-

taneous cycles, non-conceptional cycles has more en-

dometrial wave-like activity compared to conceptional

cycles [12]. In addition, it has also been shown that high

frequency contractions of uterus are associated with poorer

IVF-ET, implantation and pregnancy outcomes [4]. It can

be concluded that uterine contractibility is associated with

poorer pregnancy outcomes in IUI and IVF cycles.

Prostaglandins, being synthesized by COX, are responsi-

ble for stimulating uterine contractions [7]. Therefore,

blockade of the COX using NSAIDs can result in decreased

uterine contractibility and in turn increases the implanta-

tion outcome following IUI or IVF cycles. Secondly, the

uterine blood supply and flow is increased following the

use of NSAIDs including piroxicam. Previous studies have

shown that aspirin administration is associated with in-

creased implantation and pregnancy rates following IVF

cycles [13]. Moreover, findings have indicated that the fa-

vorable effects of aspirin are attributed to increased uterine

blood flow [13]. 

The utero-placental unit of human is colonized by

hematopoietic cells of which 65–70% are natural killer

(NK) cells and 10–20%, are antigen presenting cells

(APCs). NK cells regulate the invasion of trophoblast. On

the other hand, decidual NK cells induce vascular growth

needed to establish an adequate decidua. Decidual cells

(DCs) begin and coordinate the immune response [5].

These cells are gathered in the pregnant uterus before im-

plantation and will remain in the deciduas until the end of
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the pregnancy. A recent study showed that without the uter-

ine DCs, sever impairment of implantation will result [14].

Another study, carried out on a mice model, showed that

the spontaneous abortion rate is decreased by therapy with

DCs [7]. In conclusion, administration of piroxicam was

shown to be associated with increased pregnancy rate in

IUI cycles. However, piroxicam did not yield any effect

on abortion and multiple pregnancy rates [15]. In other

words, the opposition which is necessary for implantation

requires an inflammatory- followed by an anti-inflamma-

tory responses. The present evidence further suggests that

inflammation is necessary for implantation. Thus, sup-

pressing this beneficial inflammation by administering

NSAIDs will result in decreased implantation rate or in-

creased abortion rate. As demonstrated by Bernabeu et al.,
indomethacin does not affect the initial inflammatory re-

sponse required for implantation [5]. These results are con-

sistent with animal studies showing that indomethacin

does not affect the implantation in rats [16]. However, with

piroxicam, as a different NSAID, the present authors ob-

served favorable results suggesting no effect on the in-

flammatory response of endometrium in such a negative

way. 

Conclusion

In conclusion, administration of piroxicam after IUI was

found to be associated with increased pregnancy rate and

pregnancy rate per cycle in IUI cycles. Meanwhile, pirox-

icam administration yielded no notable effect on abortion,

multiple pregnancy, and ongoing pregnancy rates.

References

[1] Guzick D.S., Carson S.A., Coutifaris C., Overstreet J.W., Factor-Lit-

vak P., Steinkampf M.P., et al.: “Efficacy of superovulation and in-

trauterine insemination in the treatment of infertility. National

Cooperative Reproductive Medicine Network”. N. Engl. J. Med.,
1999, 340, 177.

[2] Besselink, D.E., Farquhar, C., Kremer, J.A., Marjoribanks, J.,

O'Brien, P.: “Cervical insemination versus intra-uterine insemina-

tion of donor sperm for subfertility”. Cochrane Database Syst Rev.,
2008, CD000317.

[3] Tabibzadeh S., Babaknia A.: “The signals and molecular pathways

involved in implantation, a symbiotic interaction between blastocyst

and endometrium involving adhesion and tissue invasion”. Hum. Re-
prod., 1995, 10, 1579.

[4] Fanchin, R., Righini C., Olivennes F., Taylor S., de Ziegler D., Fryd-

man R.: “Uterine contractions at the time of embryo transfer alter

pregnancy rates after in-vitro fertilization”. Hum. Reprod., 1998, 13,

1968.

[5] Bernabeu R., Roca M., Torres A., Ten, J.: “Indomethacin effect on

implantation rates in oocyte recipients”. Hum. Reprod., 2006, 21, 364.

[6] Fanchin R.: “Assessing uterine receptivity in 2001: ultrasonographic

glances at the new millennium”. Ann. N. Y. Acad. Sci., 2001, 943, 185.

[7] Dawood, M.Y.: “Nonsteroidal antiinflammatory drugs and reproduc-

tion”. Am. J. Obstet. Gynecol., 1993, 169, 1255.

[8] Moon H.S., Park S.H., Lee J.O., Kim K.S., Joo B.S.: “Treatment with

piroxicam before embryo transfer increases the pregnancy rate after

in vitro fertilization and embryo transfer”. Fertil. Steril., 2004, 82,

816.

[9] Firouzabadi R.D., Ghandi S., Tayebi N.: “Effect of administration

of single dose piroxicam before embryo transfer on implantation and

pregnancy rates in IVF cycles”. J. Biol. Sci., 2007, 7, 123.

[10] Alborzi S., Motazedian S., Parsanezhad M.E., Jannati S.: “Compar-

ison of the effectiveness of single intrauterine insemination (IUI)

versus double IUI per cycle in infertile patients”. Fertil. Steril., 2003,

80, 595.

[11] Dal Prato L., A. Borini A.: “Effect of piroxicam administration be-

fore embryo transfer on IVF outcome: a randomized controlled trial”.

Reprod. Biomed. Online, 2009, 19, 604.

[12] Jland M.M., I., Evers J.L., Dunselman G.A., Volovics L., Hoogland

H.J.: “Relation between endometrial wavelike activity and fecund-

ability in spontaneous cycles”. Fertil. Steril., 1997, 67, 492.

[13] Rubinstein M., Marazzi A., Polak de Fried E.: “Low-dose aspirin

treatment improves ovarian responsiveness, uterine and ovarian

blood flow velocity, implantation, and pregnancy rates in patients

undergoing in vitro fertilization: a prospective, randomized, double-

blind placebo-controlled assay”. Fertil. Steril., 1999, 71, 825.

[14] Plaks V., Birnberg T., Berkutzki T., Sela S., BenYashar A.,

Kalchenko V., et al.: “Uterine DCs are crucial for decidua formation

during embryo implantation in mice”. J. Clin. Invest., 2008, 118,

3954.

[15] Laskarin G., Kammerer U., Rukavina D., Thomson A.W., Fernan-

dez N., Blois S.M.: “Antigen-presenting cells and materno-fetal tol-

erance: an emerging role for dendritic cells”. Am. J. Reprod.
Immunol., 2007, 58, 255.

[16] Gupta U., Malhotra N., Varma S.K., Chaudhury,R.R.: “Effect of in-

trauterine administration of antiprostaglandin drugs on implantation

in the rat”. Contraception, 1981, 24, 283.

Address reprint requests to:

GOOYA MADADI, M.D.

Infertility Research Center

Department of Obstetrics and Gynecology

School of Medicine

Shiraz University of Medical Sciences

P.O. Box 7134814336

Shiraz (Iran)

e-mail: gmadadi@sums.ac.ir



Introduction

Functional ovarian cysts (FOCs) are common and may

occur in women of all ages, mainly in those of reproductive

age [1]. Usually, FOCs are either follicular cysts or corpus

luteum cysts that develop during the physiologic procedure

of ovulation [2]. Most of them are incidentally found dur-

ing bimanual gynecological (pelvic) examination and/or ul-

trasound. In general, they remain asymptomatic until their

resolution [3]. If a FOC is found during pelvic examination,

further evaluation with transvaginal and/or transabdominal

ultrasound is required [4].

In order to evaluate a patient with a FOC, the anatomic po-

sition, the size and the morphology of the mass, age, and the

reproductive status of the patient should be considered [5].

The prevalence of FOCs varies from almost 8% to 18% de-

pending on the criteria of the studies and the pre- or post-

menopausal status [6].Prevalence, in premenopausal women

reaches 8% while in postmenopausal women it is about 14%

(with annual incidence of 8%). Fifty percent of these FOCs

will persist for at least one year [7, 8]. The age of the patient

has a strong impact on the differential diagnosis [9].

In addition, according to ultrasound and clinical features,

the clinicians can exclude urgent conditions and malig-

nancy [3]. Color Doppler can be used as complementary

mean of evaluation in order to report the blood flow in the

ovarian mass [10, 11]. Other markers of malignancy result

from magnetic resonance imaging and laboratory tests

such as CA 125, HE4, TATI, and CA72.4 [5, 12]. How-

ever, the conclusive diagnosis of the type of the ovarian

mass will be given through surgical exploration and

histopathologic evaluation. Depending on the type of the

adnexal mass, as well as on the clinical and the laboratory

findings, the clinicians will determine the therapeutic and

follow-up strategies. 

In case of FOCs, the therapeutic use of combined oral

contraceptives (COCs) is considered a “classic” approach

[10]. Based on recently published data, the COCs by in-

hibiting pituitary gonadotropins suppress follicular growth

and ovulation, reduce the risk of cyst occurrence, and even-

tually prevent the formation of new ones [2]. Unfortunately,

there are no other therapeutic agents that block the pitu-

itary-ovarian axis and are extensively studied and tested in

humans. In this study, the authors investigated an alterna-

tive hormonal approach that could be efficacious in large

FOCs and compared it to the use of COCs that is the use of

GnRH analogues.

Materials and Methods

Fifty-nine premenopausal female patients, who participated in
this clinical study, were consecutively diagnosed during a three-
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year period (2011-2013) in Rea Maternity Hospital (Athens,
Greece) with one ovarian cyst sizing more than five-cm in di-
ameter. This diagnosis came up incidentally during pelvic exam-
ination. All participants underwent transvaginal ultrasound
(including color Doppler ultrasound) and suspicious findings
were discovered in eight patients. Serum CA 125 and HE4 were
measured in all participants. The latter tumor marker was meas-
ured considering that, commonly, it is not increased in benign
conditions as conversely happens with the CA 125 marker. In the
51 patients considered malignancy-free after the ultrasound ex-
amination, the levels of these markers remained within normalcy,
as expected. Women lost to follow-up and those with suspicious
findings in ultrasonography were excluded from the study. None
of the 51 patients included in the study was suffering from a se-
vere disease including breast or endometrial cancer and none was
pregnant or breastfeeding. Written informed consent was signed
from all participants.

The selected dose of the GnRH agonists was a single dose of
11.25 mg of triptorelin while the treatment with COCs contained
30 mcg of ethinyl estradiol and 3 mg of drospirenone. The 51 con-
secutively selected patients separated in three groups with similar
characteristics. Participants randomly assigned to receive their
medication during the first appointment after clinical examination.
Group A, consisted of 16 patients and received no medication for
these FOCs. In groups B and C, 22 and 13 patients were included,
respectively. Patients of group B were treated with a single dose of
a GnRH analogue while patients of group C received a treatment
with COCs. Two patients of group B decided not to adhere to the
suggested treatment and one patient in group C was lost to follow-
up. Thus, the final number of patients included in this study was 48
(with a median age of 37.4 years). A new appointment was
arranged after three months for a transvaginal ultrasound test,
which was performed by the same gynecologist with the same ul-
trasound imaging machine.

Results

After the second visit, complete resolution of the FOCs

was observed in eight patients of group A (50%), in 14 pa-

tients (70%) of group B, and in eight  patients of group C

(67%) (Figures 1, 2). Treatment with the GnRH analogue in

group B was well-tolerated. The number of patients with

resolved FOCs in this group, did not show statistically sig-

nificant difference as compared with the patients of the two

other groups studied (p > 0.05). The size of the FOCs of

the patients of all groups studied that did not resolve re-

mained unchanged while none of the patients studied pre-

sented new FOCs during the study duration.

Discussion

As it is aforementioned, the efficiency of GnRH analogue

alone as treatment of FOCs in otherwise healthy women has

not been studied before. They were used once in a random-

ized blind clinical trial for the treatment of bovine ovarian

cysts [13]. Also, there were used in some other studies, as

co-treatment with tamoxifen in women with breast cancer

who had developed ovarian cysts [14-16]. The ovarian cyst

formation is a relatively common side effect of tamoxifen ei-

ther in premenopausal or postmenopausal women with

breast cancer. In the women of a prospective controlled

study, the cure rate of the ovarian cyst was 97% [14].

Figure 2. — Results for each study group, expressed as percentages.

Figure 1. — Results for each study group expressed as percent-

ages.
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For the general population, the use of COCs reduces the

risk of development cyst of FOCs, due to the resulting sup-

pression of follicular growth and ovulation [17]. However,

the current low-dose COCs are at disadvantage because

they cannot succeed the suppression of all follicular activ-

ity [18, 19] while high-dose COCs seem to protect against

cyst development [20] with probable more side effects. 

Considering the effects of COCs, it was hypothesized

that they may decrease the size and hasten the resolution

of the existing cysts. Both of these hypotheses were de-

molished after a Cochrane review, which included the re-

sults of eight randomized trials with a total number of 686

women treated by any type of COCs [21]. The conclusion

appeared to be the same for all cysts, either for those that

were bearing upon ovulation induction or those that oc-

curred spontaneously. Consequently, the actual predomi-

nant recommendation is that COCs are not to be used for

this purpose [18, 21].

Conclusion

Given the aforementioned results, GnRH analogues

could be a new alternative therapeutic proposal. Although

GnRH analogues are used successfully in different gyne-

cologic conditions [22], it is the first time that a single ad-

ministration of a GnRH analogue is used successfully in

women with FOCs. Further studies with increased number

of patients could alter the future recommendations and con-

firm this new therapeutic indication.
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Introduction

Obesity is associated with detrimental health consequences

and it is a major public health problem with increasing inci-

dence worldwide. Approximately half of the reproductive

age women are overweight or obese [1]. Beside its health

consequences, as hypertension, type II diabetes, coronary

heart diseases, stroke, and gastrointestinal diseases, obesity

has also a deleterious effect on reproductive functions [2-4]. 

The effect of obesity on reproductive system is a multi-

factorial and complex mechanism and results in distur-

bances of the hypothalamic pituitary axis, ovarian, and

endometrial functions [5]. The effect of body weight

changes on natural fecundity have been well demonstrated

with decreased ovulation, increased time until pregnancy,

and increased rates of miscarriages [6]. The impact of obe-

sity on in vitro fertilization (IVF) outcomes is a debatable

subject [7]. There are several studies with controversial re-

sults. Some of the previous studies showed lower ovarian

response, lower pregnancy rates, decreased oocyte and em-

bryo quality, while others showed no significant effect [5-

10]. The impact of obesity on IVF outcomes is inconsistent

with ongoing scientific discussion [7]. 

There are several causes of discrepancies in the previous

studies, such as heterogeneity of the body mass index

(BMI) classification, controlled ovarian hyperstimulation

(COH) protocol, studied population that includes polycys-

tic ovarian syndrome (PCOS) and old age women [7, 8].

Thus, standardized classification of body mass index (BMI)

in the studies and exclusion of PCOS will give a chance of

reproducibility and reliability of results [8]. There are few

studies adjusting confounders [9, 10]. Age is also one of

the most important factors in IVF success [11-13]. Fur-

thermore the embryo quality is effected from patient age

and sperm quality. For this reason the authors designed a

study with adjusting the confounding factors age, PCOS,

and male factor. The aim of the study was to explore the

impact of obesity, overweight, and normal weight on ovar-

ian response, oocyte maturity, embryo quality, and clinical

pregnancy rates of women underwent IVF, excluding

PCOS, male factor infertility cases, and comparing out-

comes with regards to ages under and above 35 years. 

Materials and Methods

This study was conducted in women who underwent the IVF pro-
cedure in the Assisted Reproductive Unit of Kocaeli University,
from 2011 to 2013. A total of 780 patients enrolled in the study.
Data was collected retrospectively from hospital files. PCOS, male
factor infertility, previous failed attempt of IVF, frozen-thawed em-
bryo, BMI less than 18.5 kg/m2), and ovarian stimulation other than
GnRH antagonist protocol were excluded. This study was approved
by the Ethic Committee of Kocaeli University.

Baseline evaluation
All patients had a routine infertility evaluation as ultrasonogra-

phy, day 3 hormonal evaluations (serum FSH, LH, E2, AMH,
DHEAS,TSH, free T4 levels), hysterosalphingography, and semen
analysis. BMI is an index as weight in kilograms divided by the
square of the height in meters (kg/m2). Patients were categorized
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into three classes according to the BMI classification of the WHO.
BMI < 25 kg/m2 was accepted as normal weight women (Group
1, n=452), BMI 25-30 kg/m2 were accepted as overweight (Group
2, n=230), and BMI ≥ 30 kg/m2 were accepted as obese (Group 3,
n=98).

IVF protocol
COH stimulation was performed via antagonist protocol and

the dosage of gonadotropins were adjusted and individualized ac-
cording to ovarian response of patients. The monitorization of
COH stimulation was done via serum estradiol levels and follic-
ular size was followed by transvaginal ultrasonography. Recom-
binant hCG was administered subcutaneously when follicles
obtained 17-18 mm in size. Oocytes retrieval was carried out
under transvaginal ultrasound under sedation-analgesia. Intracy-
toplasmic sperm injection (ICSI) was performed for all patients.
Patients were categorized as normal, poor, and hyper-responders
with regards to oocyte count retrieved (OR). OR less than 3 was
accepted as a poor ovarian response. OR equal to 3-15 were ac-
cepted as normal ovarian response. The oocytes were categorized
according to nuclear maturation grading as metaphase II (M II)
(mature oocytes) and non-metaphase II. Clinical pregnancy is de-
fined as ultrasonographically detected gestational sac, thus bio-
chemical pregnancies were excluded.

The main measure outcomes were clinical pregnancy rates, fer-
tilization rates, oocyte maturity, and total oocyte counts.

Analysis
Statistical evaluation was conducted with SPSS 18.0. A p value <

0. 05 was accepted as statistically significant. All data were evalu-
ated in 95% confidence interval. Descriptive statistics were ex-
pressed in absolute numbers and percentages for nominal data, and
continuous variables were expressed as mean values and standard
deviations. The comparison of groups was done by ANOVA test
and χ2-test (or Fisher’s exact test if appropriate). The homogeneity
of variances analyzed by Levene and Welch test. The factors affect-
ing pregnancy rates were analyzed by logistic regression analysis.

Results

A total of 780 patients categorized into three groups with re-

gards to BMI. Group 1 was normal weight women (n= 452).

Group 2 was overweight women (n= 230) and Group 3 was

obese women (n=98). The characteristics of women, basal

hormonal evaluations and IVF outcomes of the general pop-

ulation are summarized in Table 1. The duration of infertility

was significantly increased in Groups 2 and 3 compared to

Group 1 (p < 0.05). The comparison between Groups 2 and 3

was similar as regard to age, gravidity, parity, and abortion.

All the hormonal values were similar, except LH level of

Group 1 that was significantly higher than Groups 2 and 3 (p
< 0.05). The length of stimulation and gonadotropin dose in-

creased while total oocytes retrieved, MII oocytes, embryo

count, fertilization rates, and clinical pregnancy rates de-

creased in obese women compared to normal weight controls.

Among these differences the reductions in MII oocytes (p =
0.03) and clinical pregnancy rates (p = 0.03) reached statisti-

cal significance. Logistic regression analysis was done to as-

sess clinical pregnancy rates. Obesity, antral follicle count

(AFC) less than 5, and age above 35 years were the inde-

pendent variables entered into an equation to predict preg-

nancy rates. According to this equation, age was the only

independent variable affecting pregnancy outcomes (p < 0.05)

[Age above 35 years (RR: 3.09, p = 0.01), obesity (RR:0.639,

p =  0.564), basal AFC < 5 (RR: 0563, p = 0.336)].

Younger group (< 35 years old)
The IVF outcomes of women under 35 years of age is pre-

sented in Table 2. The obese women compared to age

matched normal weight controls. OR, oocyte maturity, fer-

Table 1. — The comparison of the characteristic findings of Groups 1, 2, and 3.
Group 1 Group 2 Group 3 p value

Age 32.3 ± 3.2 33.4 ± 17.0 33.2 ± 4 0.246

Infertility duration (years) 5.6 ± 3.7 7.5 ± 4.8 8.7 ± 0.5 0.000

Gravidity 0.3 ± 0.9 0.4 ± 0.9 0.6 ± 1.1 0.06

Parity 0.08 ± 0.5 0.05 ± 0.2 0.14 ± 0.4 0.229

Abortion 0.2 ± 0.7 0.2 ± 0.7 0.3 ± 0.8 0.390

Previous molar pregnancy 0.02 ± 0.4 0.00 ± 0.06 0.00 0.768

Previous biochemical pregnancy 0.04 ± 0.4 0.03 ± 0.2 0.06 ± 0.5 0.766

FSH level (mIU/ml) 8.2 ± 4.4 7.8 ± 3.8 7.7 ± 3.4 0.339

LH level (mIU/ml) 5.4 ± 3.4 4.7 ± 2.7 4.4 ± 2.3 0.04

E2 level (pg/ml) 56.6 ± 49 57.2 ± 104 55.5 ± 35 0.980

AMH (ng/ml) 1.5 ± 1.7 1.6 ± 2.3 1.5 ± 1.5 0.830

DHEAS (ug/dl) 176 ± 108 194 ± 106 168 ± 84 0.350

Total gonadotropin dose 2721 ± 1225 2739 ± 1102 2968 ± 1044 0.287

COH days 8.8 ± 2.5 8.9 ± 2.1 9.1 ± 2.1 0.467

Total oocyte retrieved 8.4 ± 7.4 7.6 ± 6.0 6.7 ± 5.6 0.487

M II oocyte count 6.4 ± 5.9 5.8 ± 4.3 4.7 ± 3.7 0.03

Embryo count 3.2 ± 3.1 2.8 ± 2.4 2.3 ± 1.7 0.07

Embryo quality (% of 8 cell embryos & low fragmentation) 90% 85% 85% 0.342

Fertilization rate 69.5 ± 31.7 65.6 ± 30.1 66.6 ± 34.4 0.456

Cycle cancellation rate (%) 10 13 14 0.772

Clinical Pregnancy rates (%) 33 25.1 16.9 0.02
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tilization, and pregnancy rates decreased while gonadotropin

dose and stimulation days increased. However, this differ-

ence did not reach statistical significance (p > 0.05). The du-

ration of infertility in obese women was significantly

increased (p < 0.05). Young obese women had significantly

increased poor ovarian response rate (33%) compared to

Group 1 (16.8 %) and Group 2 (24.8 %) (p < 0.05).

Older group (>35 years old)
The IVF outcomes of women above 35 years of age is pre-

sented in Table 3. In older obese women, the pregnancy rates

decreased significantly (p < 0.05). The duration of infertility

in obese women was significantly increased (p < 0.05). Fer-

tilization rate and M II oocyte count decreased despite an in-

crease in total oocytes retrieved. The cycle cancellation rates

increased. However this differences did not reach statistical

significance. The clinical pregnancy rates were significantly

decreased (p = 0.02) in older obese women (10 %) compared

to Group 1 (24.5%) and Group 2 (21%).

Discussion

Obesity is related to variety of reproductive disturbances

and its relation to reproduction is complex and not fully un-

derstood. Since obesity has become a worldwide epidemic,

this leads to more obese or overweight women attending

fertility clinics. The impact of obesity on IVF outcomes is

inconsistent with ongoing scientific discussion [1-4]. Con-

sidering the discrepancies in previous studies and adjust-

ing the confounding factors, the present authors designed a

study to explore the impact of obesity on IVF, comparing

outcomes with regards to age groups.

In this study, the length of stimulation and gonadotropin

dose increased while OR, MII oocytes, fertilization, and

clinical pregnancy rates decreased in obese women com-

pared to normal weight controls. Among these differences,

the reductions in M II oocytes and clinical pregnancy rates

reached statistical significance. Regression analysis showed

that clinical pregnancy rates were independently affected by

age. Variety of former publications have shown that fertility

potential decreases after the mid-thirties. Furthermore, pre-

vious studies emphasized that oocyte cytoplasmic abnor-

malities were observed after 35 years [9-11]. However, most

of the previous studies related obesity and IVF outcomes

are unable to adjust age [7, 8]. For this reason the present au-

thors categorized women as above and under 35 years age

and searched IVF outcomes in specific age groups. 

Ovarian response is an important factor in IVF success.

Several studies have been done on this subject [12-17]. For-

mer studies showed increased duration of gonadotropin

Table 2. — The comparison of Groups 1, 2, and 3 in women under 35 years age.
Group 1 Group 2 Group 3 p value

Age 29.5 ± 3.2 30.3 ± 3.6 31.1 ± 2.8 0.182

Total oocytes retrieved 9.7 ± 7.7 8.3 ± 6.1 7.5 ± 6.1 0.203

Infertility duration (years) 5.1 ± 2.7 8.2 ± 4.8 7.2 ± 3.3 0.006 

M II oocyte count 6.4 ± 4.3 6.5 ± 3.5 4.7 ± 3.9 0.087

Embryo count 3.0 ± 3.3 3.0 ± 2.5 2.4 ± 1.8 0.099 

Embryo quality (eight-cell embryos & low fragmentation) 92% 90% 91% 0.189

Fertilization rate 75.5 ± 28.0 67 ± 26.5 68.9 ± 20.6 0.101

Gonadotropin dose 2632 ± 1035 2665 ± 882 2916 ± 730 0.088

Poor ovarian response rate (%) 16.8 24.8 33.3 0.04

Cycle cancellation rate 10 14.4 9.2 0.211 

Pregnancy rate 35 26.9 28.5 0.311

Table 3. — The comparison of IVF outcomes of Groups 1, 2, and 3 in women above 35 years age.
Group 1 Group 2 Group 3 p value

Age 38.5 ± 2.4 39.9 ± 5 39.1 ± 2.7 0.215

Infertility duration (years) 6.0 ± 4.7 6.7 ± 5.5 9.0 ± 5.5 0.01

Total oocyte retrieved 4.6 ± 4.9 5.5± 5.0 5.6 ± 4.8 0.641

M II oocyte count 3.4 ± 2.4 4.4 ± 3.2 2.7 ± 2.5 0.959

Embryo count 2.1 ± 2.1 2.2 ± 1.7 2.1 ± 1.6 0.984

Embryo quality (eight-cell embryos & low fragmentation) 92.4% 84.3% 81.8% 0.271

Fertilization rate 71.6 ± 29.6 71.7 ± 25.7 69 ± 39.9 0.945

Total gonadotropin dose 3110 ± 1229 2695 ± 878 2789 ± 1485 0.964

Stimulation duration(days) 9.0 ± 2.7 8.5 ± 2.1 8.1 ± 3.0 0.867

Poor ovarian response rate (%) 55 45 41 0.341

Cycle cancellation rate (%) 28 18 32 0.509

Pregnancy rate (%) 24.5 21 10 0.02
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stimulation, higher cancellation rates, and lower ovarian re-

sponse [12-17]. However some other studies showed no

significant effect on ovarian response and in addition some

studies found decreased gonadotropin requirements [7, 18-

20]. In this study, young women with BMI ≥ 30 kg/m2 had

an increased need of gonadotropin dose, duration, and de-

creased amount oocytes retrieved. However this difference

was not statistically significant. The rate of poor ovarian

response significantly increased in young obese women.

Old obese women gonadotropin dose decreased and

oocytes retrieved increased, but this difference was not sta-

tistically significant.

Another important factor in IVF success is obtaining

good quality oocytes that are defined as M II oocytes. The

impaired oocyte quality may contribute to decreased con-

ception rates. Several studies have shown detrimental ef-

fect of obesity on oocyte quality, maturity, and counts [14,

15, 20-22]. In this study both in young and old obese group

M II oocytes decreased compared to age-matched normal

weight controls; however this reduction was not statisti-

cally significant. Another surrogate marker of oocyte qual-

ity is fertilization rates. Some of the studies showed

reduction in fertilization rates of obese women [23, 24], but

some others did not observe weight related decrease in fer-

tization rates. [14, 15, 21, 25]. In this search, the present

authors found a slight reduction in fertization rates of young

er and old obese women; however this comparison was in-

significant. Embryo quality decreased in obese women, but

this was not statistically significant. 

Some studies reported significant differences in preg-

nancy, implantation, and miscarriage rates between obese

and non-obese women [7,12]. In this study, the clinical

pregnancy rates of older obese women were significantly

decreased compared to overweight and normal weight

older women (10%, 21%, 24%; p = 0.02); however, a

slight decrease in pregnancy rates of younger obese

women did not reach statistical significance. In younger

obese women oocyte count, maturity, and pregnancy rates

decreased and gonadotropin dose increased compared to

age matched normal weight controls; however, this dif-

ference did not reach statistically significance. Younger

obese women had significantly increased poor ovarian re-

sponse rate. Older obese women comparing older normal

weight women had significantly decreased pregnancy

rates without significant effect on oocyte count, maturity,

and fertilization rates. 

This study has some limitations. Similar to the present

study, a majority of the previous studies were restrospec-

tively design. This may be a limitation factor in the studies,

because the present authors have no data regarding the

smoking status of women and weight of males. Despite this

limitation, design of women is satisfactory with the use of

standard WHO classification, exclusion of PCOS, and male

factor infertility cases, and consideration of different age

groups make the results valuable. Further studies with

prospective design with standard BMI classification and

adjusting confounding factors as PCOS, age, smoking, and

male body weight are needed. This study addressed the ne-

cessity of adjusting confounding factors in obesity and fer-

tility studies.

Conclusion 

The impact of obesity on IVF outcomes in younger and

older obese women have different results. Comparing age-

matched normal weight women, obesity increased the risk

of poor ovarian response in younger women and decreased

pregnancy rates in older women. These results suggest that

different steps of IVF process may be affected in women

under and above 35 years of age. Prospectively designed

further studies are needed in younger and older obese

women with poor ovarian response.
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Introduction

Obese patients are the high-risk population for various sur-

gical operations. For those whose lesions are in the ab-

dominopelvic cavity, laparotomy was the most common

before laparoscopic surgery was well established. Because of

the physiological characteristics of obesity, longer incision is

needed in obese patients than in normal patients for better ex-

posure in the traditional laparotomy. In obese patients with rel-

ative low resistance, metabolic disease and hypertrophic

abdominal wall, this would increase the risk of infection of the

surgical incision or fat liquefaction, as well as the trauma. With

the development and improvement of laparoscopic techniques

and equipment, a considerable number of the laparoscopic op-

erations that were considered taboo in obese patients can now

be performed, such as total laparoscopic hysterectomy (TLH)

and laparoscopic appendectomy (LA) [1]. As people’s health

consciousness increases, appendectomy is frequently re-

quested by patients undergoing gynecologic operations. The

combined surgery was disputed because of difficulty in se-

lecting the operation indications, increase in operation time

and the risk of infection, and possible financial overburden on

the patient. However, with advancements in science and tech-

nology and availability of effective antibiotics, combined gy-

necological and surgical procedures have been proposed [2].

Since January 2007, the authors have performed appendec-

tomy in obese patients undergoing LA. These patients had

chronic and recurrent appendicitis with a history of repeated at-

tacks. All operations were performed under the informed con-

sent of patients. In this study, a retrospective cohort study was

performed to compare these patients with patients from the

same periods who underwent THL. 

Materials and Methods

General information
The study included 318 obese patients that underwent LA between

January 2007 and December 2012 in the present department. Fifty-
six and 66 cases that underwent TLH or THL and LA, respectively,
were selected for retrospective analysis. As shown in Table 1, the
general data were similar between the two groups of patients.

The study was approved by the ethics committee of the present
hospital, and informed consent was obtained from each patient who
voluntarily participated the study. Patients were included if their body
mass index (BMI) was ≥ 28 kg/m2; they had clear indications of TLH
and had a history of chronic appendicitis and more than two conser-
vative treatments. The patients requested an appendectomy with
signed informed consent; their gynecological surgery was completed
by a chief physician with aid of two to three residents and appen-
dectomy was completed by a deputy physician in general surgery
department and had no taboo of laparoscopic operation. Patients were
excluded if they had severe anemia and needed blood transfusion,
serious heart, lung, liver, kidney and other complications, or over
five days of therapy for these diseases, were conducting other gyne-
cologic operation, and had a history of pelvic or abdominal operation
or a fixed and unmovable uterus in gynecological examination.

Surgical procedure
The patients were subjected to general anesthesia and laid flat

on supine position in the Trendelenburg position.
Hysterectomy: a one-cm incision was made along the upper edge

of umbilicus. With the abdominal pressure set at 13 mmHg, the sec-
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ond and third ports were inserted from the left side of the abdomen,
and the fourth port inserted from the right side of the abdomen. If the
intestinal fat and tubes were found to seriously affect the operation
field, auxiliary puncture port may have been added. The uterus was
handled in an auxiliary manner with a uterine manipulator. The round
ligament of the uterus, ovarian ligament, and fallopian tube near the
uterus were coagulated and cut off using bipolar electric electrodes
after pushing aside the intestinal fat with the modified Parthenocis-
sus clamp. The uterus was lifted up with a uterine manipulator by the
assistants, and opened for bladder peritoneum. The bladder was then
posteriorly push from both sides to separate the broad ligament and
the anterior and posterior leaves were cut open. The tissues around the
uterine veins and arteries were separated, and the veins were coagu-
lated by bipolar electric electrodes. The bilateral veins and arteries
were dissected and cut off near the uterus. The cut ends were coagu-
lated. At this point, the uterus body became black due to ischemia. A
uterus lifting apparatus was inserted into the vagina and cut into vagi-
nal fornix along the edge using unipolar electric electrode. The dis-
sected uterus body was removed from the vagina. The vagina stump
was plugged with sterile gloves, wrapped with gauze after stopping
the bleeding to prevent leakage, and left unsutured.

LA: after hysterectomy, auxiliary puncture holes were made to
examine the appendix and the surrounding lesion with the patient's
body tilted at 10° to the left. The appendix was located down the as-
cending colon and the head of appendix was grasped with  toothless
grasping forceps. The mesoappendix was spread and the appendix
vascular was coagulated piecewise with bipolar electric electrodes.
The appendix was cut off at the root. The appendix root was clipped
with biological clip 0.2 - 0.3 cm from the root and the distal end
was coagulated by bipolar electric electrodes and cut off with an
ultrasonic knife. If the root of appendix had severe edema, it was su-
tured with no. 4 thread in form of a figure "eight", or covered with
the great omentum when necessary. The appendix was placed in a
specimen bag and taken out from the vagina.

Suture of vaginal stump: the abdominopelvic cavity was washed
with saline solution and the vaginal stump and peritoneal reflection
were closed continuously with no. 2-0 absorbable catgut.

Preoperative and postoperative treatment: the patients were in-
travenously injected with 1,000 mg of ceftezole sodium 30 minutes
before surgery. After operation, they were given oral or intramus-
cular injection of analgesic drugs according to their conditions. An-
tibiotics were used for routine infection prevention. When intestinal
function was restored (venting), patients were asked to eat. Patients
were followed-up at least once after discharge.

Observation
In this study, the parameters observed were as follows: (1) oper-

ation time (the time from making skin incision to the end of surgery
when the wound hole was closed with a band aid or suture; hys-
terectomy time was the time to remove the uterus from vagina and
to coagulate the vaginal stump; (2) the amount of bleeding during
operation; (3) postoperative exhaust time; (4) postoperative mor-
bidity (two times >38°C); (5) the number of postoperative analgesic
use; (6) the days of hospital stay; (7) the hospitalization expenses
(the sum of all hospitalization costs); (8) the incision infection
(cases); (9) the pelvic abscess (cases); (10) small bowel obstruction
(cases); and (11) the appendiceal stump fistula (cases).

Statistical analysis
Data were processed using the statistical software SPSS19.0.

Numbers between the groups were tested using χ2 test and meas-
urements were tested using t test. Differences with p < 0.05 were
considered statistically significant.

Results

The parameters for the two groups were analyzed and are

presented in Table 2. Due to large amount of abdominal con-

tents and exposure difficulty, two patients suffered mesenteric

injury in TLH+LA group, one intestinal contusion, and one

peritoneal subcutaneous emphysema during the Veress needle

puncture. The total intraoperative complication rate was 7.1%

(4/56). In TLH group, there was one case of mesenteric injury

and one case of peritoneal subcutaneous emphysema. The

total intraoperative complication rate was 3% (2/66), which

was significantly lower than that of TLH+LA group (p <
0.05). In postoperative pathological observation, there were

49 cases of chronic appendicitis, one case of suppurative ap-

pendicitis and six cases of simple appendicitis.

Among the 56 cases followed up, 48 (88%) were followed

up for six to 12 months with average of 7.5 months. One case

Table 1. — Patients’ data.
Clinical data TLH+LA TLH p value

group (n=56) group (n=66)

Age 44.3±6.7 42.2±7.2 0.10

BMI 28.8±1.4 29.1±1.2 0.21

Complication
Diabetes 17 21 0.086

Hypertension 32 40 0.70

Coronary heart disease 21 23 0.76

History of cerebral embolism 2 3 0.85

Size of uterus
Transverse diameter 8.4±4.1 8.2±4.8 0.81

Longitudinal diameter 11.8±3.6 12.4±4.4 0.42

TLH: total laparoscopic hysterectomy; LA: laparoscopic appendectomy;

size of uterus based on B ultrasound.

Table 2. — Parameters of patients in the two groups dur-
ing and after the surgery.
Clinical data TLH+LA TLH p value

group (n) group (n)

Number of cases 56 66

Surgery-related
Operation time (min) 138.2±34.3 122.4±26.5 0.0049

Bleeding (ml) 88.3±45.4 101.2±62.6 0.20 

Postoperative exhaust (d) 2.5±0.8 2.2±1.0 0.07 

Postoperative morbidity 4 (7.1%) 4 (6.0%) 0.81 

Hospital stay (d) 5.2±0.8 5.3±1.0 0.55 

Hospital cost (RMB) 7294.6±928.8 6930.4±912.6 0.03 

Complication
Total 3 (5.4%) 3 (4.5%) 0.83

Incision infection 1 (1.8%) 2 (3.0%) 0.89

Pelvic abscess 1 (1.8%) 1 (1.5%) 0.55 

Intestinal obstruction 0 (0%) 0 (0%) 0

appendiceal stump fistula 0 (0%) 0 (0%) 0 

Phlebitis of lower extremity 1 (1.8%) 0 0.93 

TLH: total laparoscopic hysterectomy; LA: laparoscopic appendectomy.
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in TLH+LA group had vaginal bleeding 20 days after the sur-

gery and had polyps in the vaginal stump. The patient was

given LEEP conization to stop bleeding. Seven days later, she

was found cured without other complications such as chronic

abdominal pain and appendix stump inflammation.

Discussion

The advantages of laparoscopic surgery for prophylactic ap-
pendectomy in obese patients

In obese patients, due to thick abdominal wall and accu-

mulation of intraperitoneal mesenteric fat, it is often difficult

to expose in traditional laparotomy. The advantage of laparo-

scopic surgery is small wound, wide operation space, clear

vision and long-distance operation with slender instruments,

and quick recovery [3-5]. Obesity was considered to be a risk

factor of adverse events in perioperative period [6-9]. The

combined surgery of adjacent diseased organs has been less

frequent due to fear of increased operation time and compli-

cations such as infection. There are few reports on prophy-

lactic appendectomy after hysterectomy on obese patients. In

the present study, the operation time in TLH+LA group was

longer than that of TLH group due to expected additional time

for appendectomy (p < 0.05). However, there was no differ-

ence in the amount of bleeding during operation, postopera-

tive morbidity, postoperative exhaust time, and hospital stay

between the two groups (p >0.05), illustrating that TLH+LA

group did not increase the amount of bleeding and infection

rate, and that postoperative recovery was similar in the two

groups. However, due to the sample size, this conclusion can

only be applied to the combined surgery in this study.

The advantages of prophylactic laparoscopic appendectomy
in obese patients

All basic principles of surgical operation should be followed

when conducting combined laparoscopic surgery for obese pa-

tients. The objective should be to safely and effectively treat

the main lesions while making efforts to treat minor abdomi-

nal and associated gynecological diseases. For prophylactic

appendectomy, the principle of operation of appendectomy

should be followed and patients should be strictly selected

based on indications, not just their request. In the TLH+LA

group, the intraoperative complications was 7.1%, not differ-

ent from that of the TLH group (p > 0.05). Most of the com-

plications occurred as mesenteric injury and intestine

contusion. This might be due to more celiac content and ex-

posure difficulty in the obese patients, leading to frequent

pushing and moving of the intestine and omentum during the

procedures. The above complications are unique to laparo-

scopic surgery. In the TLH+LA group, incision infection,

pelvic abscess, intestinal obstruction, and deep phlebitis rate

were 1.8% (1/56) , 1.8% (1/56), 0% (0/56), 1.8% (1/56), re-

spectively, and were not different from those in the TLH group

(p > 0.05), indicating that prophylactic appendectomy fol-

lowing laparoscopic hysterectomy did not increase the inci-

dence of complications. In both groups, no patients was found

to have appendiceal stump fistula, showing that LA is well es-

tablished.

Cost reduction
Economically, the regulation is that for the same cut, the

charge is reduced in half. Therefore, when charged one time

for equipment use, the TLH+LA group was more expensive

than the TLH group. However, the combined procedure elim-

inated duplicated charges for equipment, anesthesia, opera-

tion fee, and bed. The increased cost with the combined

surgery and operation fee was much smaller than the sum of

two separate surgeries. Furthermore, it avoided suffering of

patients for two operations. Therefore, the combined surgery

has significant social and economic benefits and had advan-

tages for obese patients.

In summary, prophylactic appendectomy following la-

paroscopic hysterectomy can eliminate the effect of obesity

with advantages such as less bleeding, faster postoperative

recovery, and lower cost. It also avoids trauma and risk in

subsequent surgery. As long as the indication for prophylac-

tic appendectomy is strictly controlled, the surgery is safe and

effective. It is therefore a clinical option for obese patients. 

References

[1] Heinberg E.M., Crawford III B.L., Weitzen S.H., Bonilla D.J.: “Total

laparoscopic hysterectomy in obese versus nonobese patients”. Ob-
stet. Gynecol., 2004, 103, 674.

[2] Enochsson L., Hellberg A., Rudberg C., Fenyö G., Gudbjartson T.,

Kullman E., et al.: “Laparoscopic vs open appendectomy in over-

weight patients”. Surg. Endosc., 2001, 15, 387.

[3] Eltabbakh G.H., Piver M.S., Hempling R.E., Recio F.O.: “Laparo-

scopic surgery in obese women”. Obstet. Gynecol., 1999, 94, 704.

[4] Shen C.C., Hsu T.Y., Huang F.J., Huang E.Y., Huang H.W., Chang

H.Y., et al.: “Laparoscopic-assisted vaginal hysterectomy in women of

all weights and the effects of weight on complications”. J. Am. Assoc.
Gyn. Lap., 2002, 9, 468.

[5] Bardens D., Solomayer E., Baum S., Radosa J., Gräber S., Rody A., et
al.: “The impact of the body mass index (BMI) on laparoscopic hys-

terectomy for benign disease”. Arch. Gynecol. Obstet., 2014, 289, 803.

[6] Kheterpal S, Han R, Tremper KK, Shanks A, Tait AR, O'Reilly M, et
al.: “Incidence and predictors of difficult and impossible mask venti-

lation”. Anesthesiology., 2006, 105, 885.

[7] Juvin P., Lavaut E., Dupont H., Lefevre P., Demetriou M., Dumoulin

J.L., et al.: “Difficult tracheal intubation is more common in obese

than in lean patients”. Anesth. Analg., 2003, 97, 595.

[8] Eichenberger A.S., Proietti S., Wicky S., Frascarolo P., Suter M., Spahn

D., et al:. “Morbid obesity and postoperative pulmonary atelectasis: an

underestimated problem”. Anesth. Analg., 2002, 95, 1788.

[9] Dindo D., Muller M.K., Weber M., Clavien P.A.: “Obesity in general

elective surgery”. Lancet, 2003, 361, 2032.

Address reprint requests to:

A. ZHOU, M.D.

Department of Obstetrics and Gynaecology

The 260th Hospital of PLA

No. 346 Shengli North Street

Shijiazhang 050041 (China)

e-mail: zhouailing88@yeah.net



Introduction

The first trimester is the most critical period in the preg-

nancy process in which the formation of placenta and em-

bryo occurs. This is the period when many pathological

conditions can appear, and the embryo is in its most vul-

nerable state to external factors. Many researchers have

studied various criteria to diagnose gestation prognosis to

inform couples who are waiting for a successful pregnancy

outcome by examining the ultrasonographic parameters and

maternal demographic characteristics acquired before the

12th week of pregnancy [1, 2]. 

During diagnostic ultrasound in early pregnancy, evalu-

ation of embryo and gestational sac (GS) has significance.

For example, the GS and cranium-rump length (CRL) can

be determined by measuring the gestational age and the ex-

amination of yolk sac (YS) can indicate the current prob-

lems at an early stage.

In the early period (six to ten weeks), 7.5% of the fetuses

which have been identified as alive may end in abortion.

The most important ultrasonographic marker of fetal loss

compared to CRL was reported to be the presence of small

gestational sacs [3]. According to the result of another

study, it has been determined that after the diagnosis of

alive gestation process, possibility of fetal loss rate de-

creases to 3.4 % [4].

Many authors reported that first trimester volume meas-

urements can be able to predict gestations which end in

abortion and chromosomal defects [5-7].

In this study, for the events not ending in abortion, the

authors aimed at creating and evaluating a linear regression

model based on ultrasonographic parameters.

Materials and Methods

This prospective cohort study was performed in Bezmialem
University, Faculty of Medicine, Department of Obstetrics and
Gynecology, Istanbul, Turkey, between January 2013 and Janu-
ary 2014. Two hundred twenty-five (225) subjects, who consulted
at the hospital with a pregnancy doubt, wanted to keep the fetus
alive, did not have repetitive abortions, had a healthy singleton
pregnancy, between 6+6 and 10+6 weeks, were included in this
study. The mothers who had diabetes mellitus, hypothyroidism,
hypertension and autoimmune diseases, multiple pregnancy, and
over 40 years of age were excluded from the study. A detailed
medical history of all pregnant women included in the study were
taken. As maternal age demographic data, previous pregnancy his-
tory (gravidity, parity, abortion, curettage), date of last menstrual
period (LMP), smoking, and vaginal bleeding data from the cur-
rent pregnancy was recorded.

The patients were studied once with transabdominal sonogra-
phy using an endocavitary 5- to 9-MHz transducer by a single
sonographer (G.B.) experienced in performing these examina-
tions. The presence of intrauterine pregnancy and YS, fetal pole
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Summary
Objective: The authors’ aim was to develop a logistic regression model based on the ultrasonographic parameters on maternities

which are showing a healthy improvement process during the first trimester of pregnancy. Material and Methods: Using 2D transvagi-
nal ultrasound imaging, the crown rump length (CRL), yolk sac (YS), and gestational sac (GS) diameters were recorded in 225 women
with gestational age <11 weeks. Simplified V = 0.523 x length x height x width formula was used for the volume calculations. The re-
sults which ended in abortion were not included in the study. Results: Linear regression analyses between yolk sac volume (YSV), YSV
= 0.026 + 0.0018 x CRL (r²: 0.15; p < 0.001), gestational sac volume (GSV), GSV= -9.6 + 1.7 x CRL (r²: 0.52; p < 0.001), and embryo
volume (EV), EV = -1.64 + 0.18 x CRL (r²: 0.4; p < 0.001), and CRL was made and a linear relationship was detected. The volume meas-
urements showed a meaningful correlation with the week of pregnancy. The space in the GS (GS volume-embryo volume) increased as
the age of pregnancy became older (r² = 0.46; p < 0.001). Discussion: The first volume value was made in the first trimester by trans-
vaginal ultrasonography, which showed a correlation with the age of pregnancy.
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presence in gestational sac detected by the help of detailed ultra-
sonography reviews of each patient. In order to measure average
GS, inner wall sac diameter-length of the chorionic liquid sur-
face level, width, and height (three orthogonal diameters) were
measured in millimeters (mm) and then an average was made.
Gestational week was determined by measuring CRL by its
longest distance in mm. In order to calculate, average YS diam-
eter, the length of the outer surface, width, and height (three or-
thogonal diameters) were measured and an average was made in
mm. Volume measurements were done by using a simplified for-
mula for the volume of a prolate ellipsoid: V = 0.523 × length ×
height × width [8]

Data were collected on an Excel spreadsheet and analyzed
using the software SPSS, version 15.0. Scatter graphs were gen-
erated to evaluate the correlation between yolk sac volume
(YSV), gestational sac volume (GSV), embryo volume (EV),
and CRL. Regression models were constructed using YSV,
GSV, and EV as the dependent and CRL as the independent
variables. A p value < 0.05 was considered significant.

Approval for this study was obtained from the Local Institu-
tional Review Board of the Faculty of Medicine, Bezmialem Uni-
versity. Informed consent was obtained from all participants.

Results

Twenty-four (24) patients out of the 225, who were in-

cluded in the study, could not be reached and 11 pregnan-

cies were excluded from the study because of abortion. One

hundred and ninety (190) women between six and ten

weeks’ gestation, who met the eligibility criteria, were en-

rolled in the study. The median maternal age (±SD) was 28

± 5.2 years (range 19–40). One hundred twenty-one (121)

women (63.7%) were parous and 69 women (36.3 %) were

nulliparous.

The median CRL was 16 ± 6.7 mm (range, 4.8–37). The

mean YSV varied from 0.027 to 0.075 cm³ between six and

ten weeks, respectively. Medians and 5th and 95th centiles

for each measurement by weeks of gestational age are

shown in Table 1. The YSV positively correlated with the

CRL, and the linear regression of its values also yielded

better a correlation. The following equation describes this

relation: YSV= 0.026 + 0.0018 x CRL (r²: 0.15; p < 0.001)

(Figure 1). The mean YS diameter positively correlated

with the CRL, and the following equation describes this re-

lation: YS = 3.8 + 0.05 x CRL (r²: 0.15; p < 0.001).

Mean GSV ranged from 5.65 cm³ at six weeks to 51.7

cm³ at ten weeks. Medians and 5th and 95th percentiles for

each measurement by weeks of gestational age are shown

in Table 1. There was a moderate positive correlation be-

tween GSV and CRL. The following equation describes

this relation: GSV = -9.6 + 1.7 x CRL (r²: 0.52; p < 0.001)

(Figure 2). The mean GS diameter (MSD) positively cor-

related with the CRL, and the following equation describes

this relation: MSD = 16.6 + 0.91 x CRL (r²: 0.56; p <

0.001).

Table 1. — EV, GA, GSV, and YSV according to gestation weeks.
YSV (cm³) GSV (cm³) EV (cm³)

GA n 5th 50th 95th Median 5th 50th 95th Median 5th 50th 95th Median

6 w 9 0.01 0.027 0.05 0.03 1.87 5.65 14.00 5.65 0.05 0.08 0.50 0.125

7 w 60 0.02 0.04 0.095 0.04 3.35 9.7 22.5 8 0.095 0.66 1.03 0.3

8 w 68 0.02 0.058 0.10 0.06 8.4 18.3 37.2 17 0.35 1.11 2.06 0.99

9 w 46 0.02 0.069 0.11 0.07 9.0 27.1 57.4 23.5 1.37 2.42 3.97 2.18

10 w 12 0.01 0.075 0.195 0.05 14.85 51.7 92.7 44 3.19 5.22 8.77 4.77

Figure 1. — Relation between CRL and YSV. Figure 2. — Relation between CRL and GSV.
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Mean EV ranged from 0.08 cm³ at six weeks to 5.2 cm³

at ten weeks. Medians and 5th and 95th centiles for each

measurement by weeks of gestational age are shown in

Table 1. There was a moderate positive correlation between

EV and CRL. The following equation describes this rela-

tion: EV = -1.64 + 0.18 x CRL (r²: 0.4; p < 0.001)

As the gestational age became higher, the area outside

(GSV - EV) of the embryo in the GS increased (r² = 0.46;

p < 0.001) (Figure 3).

Discussion

Due to socio-cultural reasons, advanced maternal age has

been increasing in recent years and how pregnancy will con-

tinue or what the results will be the in continuing pregnan-

cies is unknown. Therefore, predicting pregnancy outcome

studies in recent years shifted to the much earlier stages of

the pregnancy. For this reason, various sonographic param-

eters are used in the early weeks of pregnancy, such as lo-

calization and size of the GS [8], the relationship between

GS and the average size of the CRL [9-12] and, the size and

shape of the YS [13, 14]. GS, YS, and ability to set EV allow

the formulation of age-related pregnancy percentile. There

are several published analyses which examine the relation-

ship between first trimester ultrasonographic volume pa-

rameters and pregnancy outcome [5, 6, 15]. Earlier studies

showed that YS size began to decrease and disappeared to-

wards to the end of first trimester, besides seeing the YS be-

fore monitoring fetal pole indicated no valuable prediction

on pregnancy outcomes [16, 17]. YS diameter is two to five

mm in the 7th and 10th weeks in two-dimensional US and the

average value is 2.0 ± 2.0 mm [18]. In the present study, the

average YS diameter was 4.7 mm; maximum value 7.9 mm,

and minimum value 2.7 mm.

A study conducted that the YS diameter was correlated

with gestational age and it was found to increase progres-

sively with gestational week [19]. In the present study, YS

diameter increased with gestational week and was found to

be positively associated with the CRL. Bagratee et al. con-

ducted a study that showed that first trimester YSV refer-

ence intervals increased in a linear fashion for up to ten

weeks, then up to 11 weeks it plateaued and decreased af-

terwards. They suggested that it was caused by decreased

vascularization [20]. The present study were similar to

these studies. However, when evaluating the results, it was

seen that the YS size increased with gestational age, while

the two-dimensional measurements correlated more signif-

icantly. In the first trimester, the GS consists of amniotic

and celomic cavity and it reflects the embryonic develop-

ment environment. GSV measurements can help to distin-

guish between normal and abnormal pregnancies.

When the fetal pole is seen without fetal cardiac activity

in late pregnancy, the diagnosis of missed abortion cannot be

questioned. However, in early pregnancy, it can be difficult

to diagnose. The fetal pole is not very clear in this period,

and GSV measurements may facilitate the diagnosis of

failed pregnancy. In a study comparing missed miscarriage

and ongoing pregnancy, larger mean gestational diameter

and GSV were identified compared to CRL and embryo vol-

ume. Furthermore, it showed that volumetric measurements

can have diagnostic value [15]. The first volumetric assess-

ment of first trimester using three-dimensional US was a

small pilot study made by Steiner et al. They described a

linear relationship between gestational age and GSV by

using three-dimensional US measurements [21].

In the present study, the results were similar to earlier stud-

ies; the authors found that GSV increased in a correlated

manner with CRL with gestational age [18, 22]. Some stud-

ies showed that GSV has predictive value for failed preg-

nancy outcomes [5, 6, 23]. Falcon et al. conducted a study

showing that GS measurements according to gestational

week, seem to be normal size in early pregnancy of fetuses

with trisomy 18, trisomy 21, and Turner syndrome, while fe-

tuses with triploidy and trisomy 13 GS were demonstrated

significantly smaller [7]. Also, Papaioannou et al. conducted

another study which showed one in four of the abortion

cases, median GSD was below the 5th percentile [1]. This re-

veals the importance of early ultrasonography. Average GS

diameter is associated with gestational age and fetal growth.

Bromley et al. reported that when MSD - CRL is less than

five mm, it corresponds to a 94% abortion rate; when it is

more than five mm, abortion rate is 8% [10]. However, in

this study growth parameters and the linear relationship be-

tween them were examined in healthy pregnancies but were

not compared to miscarriages and healthy pregnancies. 

A combination of several variables in determining the

value of a failed pregnancy outcome is better than a single

variable, although this may not be always practical or clin-

ically appropriate. In subsequent studies, easily formalized

methods which can be applied to clinical practice should

be developed. 

Figure 3. — Relation between CRL and GSV-EV.
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The limitation of this study is the small number of pa-

tients. However, the power of the study is that all patients

were examined by the same researcher in the same center. 

In conclusion, assessing the early pregnancy volumetric

parameters using linear regression models can assist in pre-

dicting failed pregnancy outcomes and to determine ap-

propriate management. However, much more extensive

studies are needed with larger groups of patients.
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Introduction 

A second-trimester fetal echocardiography is the gold stan-

dard for prenatal evaluation of fetal cardiac structure and func-

tion. Prenatal detection of congenital heart disease (CHD) is

limited to the second trimester because screening programs

among the unselected population are usually performed dur-

ing the routine second-trimester scan. The segmental approach

provides a consistent and detailed evaluation of cardiac

anatomy and situs, and allows demonstration of the majority

of fetal cardiac defects [1, 2]. First trimester fetal cardiac ex-

amination has largely been restricted to high-risk patients. The

majority of CHDs, however, occur in low-risk patients [3].

Several developments, one being the ability to identify fe-

tuses at risk for cardiac defects combining nuchal translu-

cency (NT), ductus venosus (DV) Doppler, and evaluation of

tricuspid regurgitation, and another - the role of the first

trimester fetal cardiac examination, can predict chromoso-

mopathies [3-5]. 

The association of CHDs with Trisomy 21 was reported

many years ago and heart defects remain one of the most

common and lethal abnormalities present postnatally in in-

dividuals affected by Down syndrome [4, 5]. However,

even in specialized centers, expert cardiac study is per-

formed only on fetuses with an NT increased above the 99th

centile [6]. 

The present authors designed this study to assess the ac-

curacy of fetal echocardiography at first trimester using a

high-frequency, broad-band linear probe in pregnancies

both with low and high risk for Trisomy 21. The examina-

tions were performed by the physicians experienced in ge-

netic sonography and fetal echocardiography [7-9].

Materials and Methods

This was a prospective study conducted between June 2005
and August 2013, during which the authors examined 2,643 fetal
hearts between 12th and 14th week of gestation. This was planned
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Summary
Objective: First trial of estimating values of scans of fetal heart structures (FHS) in first trimester of pregnancy, as more primary

facts of possible chromosomopathies. Materials and Methods: The study included 2,643 fetuses that were examined in first trimester
of pregnancy on Sono CT convex (C5-2MHz), endovaginal (ev 8-4MHz), and linear transducers (L12-5MHz) during a period of eight
years. Fetal heart was evaluated using appropriate software with broad-band transducers and color Doppler, Sono CT, and HD ZOOM
technologies. The scan was performed by three experienced physicians. FHS were based on: left and right ventricle morphology; AV
valves (atrioventricular) position and existence of primal ostium; relationship of left ventricle outflow tract (LVOT) and right ventricle
outflow tract (RVOT) and great vessels on three vessel view (3VV) and estimation of ductal and aortic arch. Results: Several develop-
ments, one being the ability to identify fetuses at risk for cardiac defects combining nuchal translucency (NT), ductus venosus (DV)
Doppler, and evaluation of tricuspid regurgitation, have prompted reconsideration of the role of the first trimester prognostic factor of
fetal evaluation. In low-risk pregnancies group, 36 (1.8%) fetuses were found to have congenital heart disease (CHD), and in high-risk
pregnancies the number of fetuses with CHD was 75 (12%). Genetic amniocentesis or chorionic villus sampling (CVS)  was performed
in all fetuses with CHD. Forty-two (37.8%) fetuses with CHD were found to have chromosomal anomalies. Out of 111 fetuses with CHD
39 (35.1%) had an nuchal translucency (NT) above three mm. Out of 42 fetuses with chromosomal anomalies and CHD, 29 (69%) had
an increased NT. Conclusion: Using first trimester fetal echosonography constitutes a further step in the earlier recognition of chro-
mosomopathies, even in low risk groups. Still further steps are necessary as all facts of good clinical practice. In order to offer further
benefits during pregnancies, improvements in diagnostics are still required. 
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as a validation study in low-risk population and patients with
risk factors for congenital heart disease (pre-gestational diabetes,
epilepsy, family history of congenital heart defects, maternal ex-
posure to teratogens and pregnancy upon an assisted reproduc-
tive technology). The authors obtained approval from the
Institutional Ethics Committee for the study and a written con-
sent from each participant. The exclusion criteria were: multi-
fetal pregnancies, missed abortions, and high obese women.

All fetuses were examined by ultrasound–trained pediatric ra-
diologists and obstetricians. Operators were using the same pro-
tocol as one used in the second and the third trimesters and
applying color-Doppler (CD) flow mapping for morphological
evaluation of the four chambers and great vessels [1, 10, 11].
The authors were usually able to visualize the following
anatomic landmarks using a gray-scale, two dimensional (2D)
and CD modalities: four-chamber view, position of ascending
aorta (LVOT), descending aorta, heart size, cardiac axis, two
equal-sized atria, position of right and left ventricles, position
of two opening atrioventricular valves, two great arteries cross-
ing, three-vessel view (3VV) and three-vessel and trachea view
(3VT), two great arteries of equal diameter, V configurations

and similar size of aortic and ductal arch, aortic and ductal arch
in sagittal view, ductus venosus  (DV) Doppler, diastolic filling
of left ventricle, exclusion of tricuspid regurgitation, and for-
ward flow in both arches. 

In case of abnormal scan, non invasive genetics from mater-
nal blood and chorionic villus sampling (CVS) was routinely of-
fered for genetic analysis together with multidisciplinary
counseling before decision on termination of pregnancy (TOP).
Cases with inconclusive scans were rescheduled at 16 weeks of
gestation. 

When the pregnancy continued, the fetuses underwent a com-
plete ultrasound scan and echocardiography examination at 26th

and 32th week of gestation. The prenatally established diagnosis
was confirmed, modified or changed according to postnatal
echocardiography, surgery or autopsy findings.

All scans were carried out transabdominally using either a 12-
5 MHz linear (L) broadband probe, C 8-4ev MHz transvaginal
(ev) broadband probe, convex broad band probe 5-2MHz (C).
The authors also used a Sono CT, high definition zoom (HD
Zoom), software for fetal echocardiography at first trimester,
broadband CD, color-power angio (CPA), and cineloop. 

The SPSS statistical software package (release 18) was used
to assess statistical significance if appropriate, with the level of
significance set at 0.05.

Table 1. — Number of fetuses with CHD in high and low
risk groups of pregnancies.

CHD Total

Yes No

Group Low risk Count 36 1974 2,010

% within group 1.8% 98.2% 100%

High risk Count 75 558 633

% within group 11.8% 88.2% 100%

Total Count 111 2532 2,643

% within group 4.2% 95.8% 100%

Figure 2. — NT distribution of pregnancy with NT and CHD

(yes: increased NT > 3 mm; no: NT < 3 mm.

Table 2. — Coordination of NT and CHD (yes: NT > 3 mm;
no: NT < 3 mm.

Frequency Percentage

Yes 39 35.1

No 72 64.9

Total 111 100.0

Figure 1. — Percentage of fetuses with CHD in high and low risk

pregnancy groups.
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Results

Within an eight-year period the authors examined 2,811

pregnancies in the first trimester, and the fetal heart was

examined in 2,643 pregnancies; 2,010 patients had low-

risk pregnancies, while there were 633 high-risk preg-

nancies. The median maternal age was 37 (range, 19-45)

years. The median crown-rump length was 68 (range, 46-

84) mm. The total number of fetuses with CHD was 111

(4.2%), while there were 2,532 fetuses without CHD

(Table 1).

In low-risk pregnancies 2,010 cases group, 36 (1.8%) fe-

tuses were found to have CHD, and in high-risk pregnan-

cies 633 cases the number of fetuses with CHD was 75

(11.8%). Genetic amniocentesis or CVS was performed in

all fetuses with CHD (Table 1, Figure 1). In all cases in

which the authors detected possible CHD, the chromoso-

mal abnormalities were found in 42 cases (37.8%). 

Statistically analyzing the coordination of NT and CHD,

the authors found a large statistical importance (p > 0.01).

Out of 111 fetuses with CHD, 39 (35.1%) had an NT above

three mm (Table 2, Figure 2). In correlation with CHD-NT-

chromosomal anomalies, 42 fetuses with chromosomal

anomalies and CHD, 29 (69%) had an increased NT. It is

statistically significant (p > 0.01) (Table 3, Figure 3).

The present results confirm the importance of NT nuchal

translucency as an important parameter of chomoso-

mopaties, and the correlation of NT with congenital heart

defect CHD as additional parameter of precise diagnosis

(Table 4, Figure 4).

Discussion

Analyzing the second trimester scan, the authors identi-

fied two major cardiac defects (both VSD) that had been

missed in the first trimester scan. In review of the first

trimester DVD clips, the heart appeared normal. The au-

thors will have to perform even large studies, because they

missed statistical importance in this number. 

In cases with inadequate views at the first trimester

scan, a normal heart was documented by a later scan or

Table 4. — Correlations of chromosomopathies with CHD
and NT measurements.

NT Total

Yes No

Grupa CHD Count 39 72 111

% within group 35.1% 64.9% 100.0%

Hromosom Count 29 13 42

anomaly % within group 69.0% 31.0% 100.0%

Total Count 68 85 153

% within group 44,4% 55,6% 100.0%

High statistical importance (X2 = 14.192; p < 0.001).

Figure 3. — Percentage of pregnancies with CHD and chromo-

somal abnormalities with elevated NT (yes: NT > 3 mm; no:

NT < 3 mm.

Table 3. — Correlation of CHD - NT chromosomal abnor-
malities (increased NT > 3 mm: yes; no: NT < 3 mm.

Frequency Percentage

Yes 29 69.0

No 13 31.0

Total 42 100.0

Figure  4. — Percentages of evlevated NT (above 3 mm) meas-

urements in fetuses with CHD and with fetuses with chromosomal

anomalies.
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after birth. Among different cardiac abnormalities, the

present authors considered the predominant minor abnor-

mality as disproportion of the ventricles and/or the great

arteries. This minor cardiac defect was diagnosed between

11th-14th week and the follow-up data were available for

eight patients. In this number of eight continuing preg-

nancies with diagnosis of disproportion ventricles and the

great arteries, coarctation of the aorta was diagnosed at

the mid-trimester scan. 

Although the authors used three different probes, they

failed to appropriately examine the fetal heart with any of

these probes in 168 (6%) fetuses, hence they were not in-

cluded in efficiency tests of ultrasound fetal heart diag-

nostics. To obtain the scan the authors used two L probes

(L 12-5MHz), ev probe (ev 8-4MHz) and C probe (C 5-2

MHz). The basic reason for this was due to the fact that

the pregnant woman habitus and the fetal position, i.e. its

spine was in a parallel position to ultrasound waves.

The four-chamber heart view was obtained in all pa-

tients, and all parameters were demonstrated in 2,331

(92.1%) patients without CHD. Demonstration of individ-

ual parameters was somewhat variable. With CD, cham-

ber situs was accessible in 97%, whereas without CD

application it was possible to determine chamber situs in

not more than 67%. DV assessment was possible in 91%

of cases within the predicted time frame, while the assess-

ment of the left chamber end-diastolic filling was possible

in 99% of cases. At 3VV and 3VT, the authors were able

to visualize the great arteries in 98%, while the “b” sign

(the straight line of the pulmonary artery surrounded by

aortic arch), “V” sign (the connection of the aorta and duc-

tus arteriosus), and “X” sign (the crossing of the main pul-

monary artery with the aorta) were seen in 96%. Ductal

and aortic arches were seen in 91% and 93%, respectively,

and forward flow with CD in both arches was determined

in 97%. All parameters necessary for fetal heart analysis

required the use of CD. Doppler was used in end-diastolic

chamber flow and in DV. The use of CD was mandatory in

estimation of the chambers situs, position of the aorta, es-

timation of AV valves, interventricular septum, foramen

ovale, and aortic and ductal arches. DV with PI > 2.0 and

more was found in 51 (45.9%) fetuses with CHD. Tricus-

pid regurgitation was found in 150 (7.5%) euploid fetuses,

22 (55%) of the 42 fetuses with chromosomal anomaly,

and 42 (37,8%) with CHD. Separation of the “e” and “a”

waves was found in 37 (33.3%) of the 111 fetuses with

CHD. In 11 cases, the authors performed an additional ex-

amination in the 16th week, before the decision on possible

pregnancy continuation or TOP. 

CHD is the most common defect in human fetuses and

affect approximately 0.3% to 0.8% of live births [12]. Pre-

natal detections of CHD are important because they allow

searches for chromosomal, additional structural, and ge-

netic abnormalities, with a potential for reduction of neona-

tal morbidity and mortality [13].

Technology progress in ultrasound hardware and soft-

ware is likely to have contributed to the high success rate

in the early assessment of fetal heart. Persico et al. [14],

while using 4-8 MHz frequency probe were not able to

scan 15% of fetuses. Different authors have reported dif-

ferent degrees of success of examination in the first and

early second trimester scan, while using the same fre-

quency probes - L 15-8MHz and L 15MHz, namely 99%

[6, 7] and 75% [15], respectively. Rizzo et al. [16]

achieved performance in fetal heart scan (92.4%) using a

4-8MHz probe from 18th – 24th week of gestation. Turan et
al. [17], using the same probe and the ultrasonic equip-

ment, achieved performance of 85% but much earlier,

suggesting that pregnancy period in which the scan was

performed did not significantly limit the level of their per-

formance in fetal heart scan. 

Overall, the median (range) accuracy, sensitivity, and

specificity, as well as the positive and negative likelihood

ratios, for the identification of fetuses with congenital heart

defects were 79% (77%-83%), 90% (70%-96%), 59%

(58%-93%), 2,35 (2.05-9.80), and 0,18 (0.08-0.32), re-

spectively [18]. 2D ultrasound remains superior to spa-

tiotemporal image correlation 4D-STIC at 11-14 weeks,

unless volumes of good to high quality can be obtained

[19].

Conclusion

The importance of fetal heart scan in the first

trimester of gestation can be substantiated by the fol-

lowing facts: the significance of a mandatory fetal heart

scan, lies also in the fact that one-third of fetuses with

CHD (37.8%) also had chromosomal anomalies, which

corresponds to the data from nine studies reported be-

tween 1961 and 2008 [20]. This signifies that the test

on ultrasonic markers for chromosomal anomalies

would not reveal two-thirds of fetuses with a heart de-

fect not accompanied by a chromosomal anomaly.

Moreover, for the sake of confirming this assertion, only

35.1% of fetuses with CHD had an increased NT, which

is increased only in 69% in fetuses with both chromo-

somal anomaly and CHD. 

The 1.8% of fetuses with CHD in low risk patients is

few times higher than referenced to in literature, which

can be explained with a higher average age of pregnant

women which is in the present series around 37 years.

The CHD percentage is considerably higher in high-risk

pregnant women, being 12%. Such a high CHD incidence

imposes the obligation of performing a mandatory fetal

heart scan, both in low and high risk pregnancies. 

In conclusion, this study can be used as additional pa-

rameter by standard protocol tests with NT, nasal bone,

Dopler of DV, and echogenic intestines, to become one of

helping markers in earlier detection of chromosomopathies

in even low risk group patients.
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Introduction

Artificial vaginoplasty is widely used in treating con-

genital aplasia of the uterus and upper part of the vagina,

also known as Mayer-Rokitansky-Küster-Hauser (MRKH)

syndrome. About 0.15 million women in China reportedly

have the MRKH syndrome. Fortunately, increasing num-

bers of hospitals and clinicians now can provide vagino-

plasty. Several methods are used for artificial vaginoplasty,

including vaginal reconstruction with sigmoid colon or

ileum, which have provided satisfactory results and are

widely accepted by patients and clinicians [1]. Laparo-

scopic peritoneal vaginoplasty (Luohu’s operation) has the

advantages of other laparoscopic operations, and it pro-

vides a fully exposed surgical field, maintains a relatively

stable environment in the pelvic cavity, reduces the risk of

pelvic and abdominal adhesions, provides cosmetically ac-

ceptable abdominal incisions, and helps alleviate patients’

psychological stress [2].

The authors performed Luohu vaginoplasty in 306 pa-

tients (150 Luohu operation I and 156 Luohu operation

II) between November 2001 and October 2012. Rectal in-

juries occurred in 13 of the patients. They have now ana-

lyzed their experience with the operations and considered

preventive measures that might increase their safety. 

Materials and Methods

General information
All the patients were unmarried. Their mean age was 24.5 ± 3.2

SD years. No abnormalities were found with preoperative gyne-
cologic examinations, and all the patients had normally developed
external genitalia. The vaginal vestibules were 0.5-2.5 cm deep.
Ultrasonic examination did not reveal ovarian tumors in all pa-
tients, but rudimentary uterus was found in 296 patients and in-
fantile uterus in ten patients. The chromosome karyotype of all
patients was 46XX.

Operation
The bowel was prepped for three days prior to the operation,

and oral intestinal antibiotics were prescribed. Patients took a
no-residue diet the day before the operation and fasted during
the last 12 hours. They were given a cleansing enema the night
before and the morning of the operation. The operation was car-
ried out under intravenous anesthesia with endotracheal intuba-
tion, and with patients in head-low hip-high lithotomy position.
Luohu operation II was performed from January 2008. Ten-mm
trocars were inserted through an umbilical site and through an
incision at McBurney’s point; a third trocar (five-mm) was in-
serted through an incision in the left lower abdomen. The pelvic
cavity was explored carefully for evaluation of the rudimentary
uterus, connective tissue cords, bilateral ovaries and oviducts,
relaxation of the perineum, and location of the anterior rectal
wall (in order to define the extent and location of the bladder
rectum lacunae).
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Luohu operation I
For this operation, the authors designed a peritoneal push rod,

55 cm long and 1.8 cm in diameter, with a 30° angle between its
head (1.8 cm) and body. A hole ten-cm away from the rod’s end
allowed the insertion of a metal stick, ten-cm long and 0.5 cm in
diameter, for help in manipulating the rod and keeping its head
upwards. The operation was laparoscopically assisted. An epidural
needle for administration of block anesthesia was inserted through
the middle of the vaginal vestibule to the bladder rectum lacunae
until the needle point could be seen, but the peritoneum remained
intact. Two hundred milliliters of physiologic saline solution, con-
taining six units of pituitrin and 0.1 ml of epinephrine, were in-
jected to form a water cushion at the pelvic peritoneum. The
needle was withdrawn slowly during the injection to make sure
the tissues for formation of a vaginal tunnel were filled with the
solution. A pair of large, curved pliers were inserted through the
hole into the vaginal vestibule to divide the gap between the blad-
der and rectum. The gap was further detached digitally to form a
vaginal tunnel, with two- to three-finger capacity and extension
beyond the pelvic peritoneum. The peritoneum at the end of the
vaginal tunnel was detached completely.

The laparoscope was inserted through the trocar located at
McBurney’s point. The trocar at the umbilical site was withdrawn,
the incision was extended to 18 cm, and the peritoneal push rod
was inserted through the incision into the abdominal cavity. The
push rod was manipulated through the vaginal tunnel in order to
push the pelvic peritoneum at the bladder rectum lacunae toward
the opening of the tunnel at the vaginal vestibule through the vagi-
nal tunnel. The peritoneum at the end of the push rod and the mu-
cosa at the outer side of the vaginal tunnel were sutured with 3/0
absorbable line. A cruciate incision was made on the peritoneum,
and the push rod was withdrawn through the tunnel to form the
vaginal introitus. Purse-string sutures of synthetic thread (size 1)
were placed along the rudimentary uterus, pelvic peritoneum, and
anterior rectal wall to form the upper end of the vagina. The bot-
tom of the pelvis was closed. A condom filled with vaseline gauze
was placed in the vaginal tunnel to help form the vagina, and the
bilateral labia minora was sutured sufficiently to prevent the con-
dom from slipping out.

Luohu operation II
Laparoscope-assisted examinations were performed as in the

Luohu operation I. A puncture needle (size 22, without needle
core) for epidural anesthesia was inserted through the gap between
the bladder and rectum toward the peritoneum beyond the fiber
cord. Two hundred milliliters of physiologic saline solution, con-
taining six units of pituitrin and 0.1 ml of epinephrine, were in-
jected to form a water cushion until the peritoneum became thin,
white, and bulging toward the pelvic cavity. The needle was with-
drawn slowly during the injection to ensure that the gap was filled
with the solution. A pair of medium-sized, curved pliers were in-
serted through the vaginal vestibule mucosa to divide the gap be-
tween the bladder and rectum, forming a vaginal tunnel of two- to
three-finger capacity and extending beyond the pelvic peritoneum.
A suction flusher was used to help guide formation of the vaginal
tunnel from the pelvic peritoneum posterior to the fiber cord to
the peritoneum at the vaginal vestibule. A mould (size 1), 2.2 cm
in diameter, was inserted through the tunnel to push the bladder
upward and form a bulge of the peritoneum. The peritoneum and
tissues at the bottom of the pelvic cavity at the end of the mould
were incised to create a tunnel connecting the vaginal vestibule
and the abdominal cavity. Another mould (size 2-6), 2.5 to 3.5 cm
in diameter, was used to gradually dilate the tunnel. The peri-
toneum was pushed through the tunnel and treated as described in
the Luohu operation I.

Results

Rectal injuries
Thirteen patients incurred rectal injuries related to the

operations. Eleven had a single perforation in the ante-

rior rectal wall, one had two lesions in the anterior wall,

and one had damage in the anterior rectal wall outside

the pelvic peritoneum and inside the abdomen cavity. The

perforations detected in the anterior rectal wall during the

operation were of two to five cm; those discovered later

were of 0.5 to 2.5 cm. All the patients were treated suc-

cessfully. In one patient, the laparoscopic procedure was

converted to a laparotomy, and a sigmoid colon vagino-

plasty was performed. One patient received immediate

repair, but a rectovaginal fistula was found seven days

later; she recovered after a laparoscope-assisted ileal

vaginoplasty was performed. Seven patients recovered

after immediate repair followed by Luohu vaginoplasty.

Three patients, who also received immediate repair, then

Luohu vaginoplasty, developed rectovaginal fistulae, re-

quiring repair a half year later. The patient with two rec-

tal injuries (one inside the abdomen cavity and one

outside), had laparoscope-assisted repair of the upper fis-

tula and repair of the lower fistula through the vagina. 

Treatments for rectal injuries diagnosed during the vagino-
plasty

If rectovaginal fistula was identified during the opera-

tion, the fistula was fully exposed and digitally pushed

up from the anus (for larger fistula, an Allis clamp was

used to stretch the edge of the fistula). The rectal wall

around the fistula was sutured with intermittent sutures,

leaving the rectal mucosa intact. Another intermittent, in-

verting embedding suture was placed to reinforce the first

layer of the sutures. The levator ani muscle around the

vagina was stretched with an Allis clamp, and the closure

was reinforced by the placement of additional interrupted

mattress sutures. The edge of the peritoneum at the bot-

tom of the pelvic cavity was stretched downward and

anastomosed with vestibular mucosa to cover the vagi-

nal wall. Postoperatively, the patients were asked to take

a no-residue diet for five to seven days and to scrub the

perineum twice daily; antibiotics for five to seven days

were prescribed. Several days after the operation, the

vaginal tunnel was expanded (by means of digital ma-

nipulation rather than with the use of the mould).

Treatments for rectal injuries diagnosed after the vagino-
plasty

Some patients noticed leakage of gas or stool from vagina

soon after the operation, suggesting the existence of rectal

injuries. However, the fistulae could not be fixed immedi-

ately because of inflammation and edema, so they were re-

paired three to six months later. After vaginoplasty, the

patients took a low-residue diet for ten days to reduce the
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volume of stool. Intestinal anti-inflammatory agents were

administered orally, and the patients were asked to rinse the

vaginal tunnel with Iodophor (0.1%) one to two times/day

and scrub the perineum. Endoscopic examination of the vagi-

nal tunnel was strictly limited in order to avoid expansion of

the fistula. In preparation for the reparative operation, the pa-

tients took low-residual food for three days, then a liquid diet

the day before the operation. Intestinal antibiotics were ad-

ministered for three days before the operation. The vaginal

tunnel was rinsed once every day for three days, and a

cleansing enema was given the night before and on the morn-

ing of the operation.

For the operation, the patients were placed in the litho-

tomy position and given lumbar or sacral anesthesia. The

fistula on the posterior wall of the vaginal tunnel was fully

exposed. The surgeon pushed the fistula up with his index

finger through the anus. Dilute epinephrine solvent was in-

jected into the vaginal mucosa around the fistula to form a

cushion, which helped divide the tissues and reduce bleed-

ing. With a sickle-shaped surgical blade, a circular incision

0.5 cm from the fistula was made into the fascial layer. The

edge of the incision was pulled up with tissue forceps, and

the mucosa and tissues of the rectal wall around the fistula

were outward divided for about two cm with the sickle-

shaped surgical blade. The vaginal mucosa was also inward

divided, for about two mm. The scars at the edge of the fis-

tula were not resected. Purse-string sutures (size 1 suture

silk) were placed along the edge of the fistula, with the rec-

tal mucosa remaining intact. For fistula larger than two cm,

interrupted mattress sutures also were placed. To reinforce

the first layer of the closure, interrupted embedding sutures

(size 1 suture silk) were placed on the submucosal connec-

tive tissues. The vaginal mucosa was sutured with ab-

sorbable thread (0/3), and an Iodophor-soaked gauze roll

was placed in the vaginal tunnel. The patients were asked to

take a no-residue diet for five to seven days and to scrub the

perineum twice daily. Antibiotics for five to seven days were

prescribed. Several days later, the vaginal tunnel was ex-

panded (by means of digital manipulation rather than with

the mould). 

Discussion

Laparoscopic peritoneal vaginoplasty (Luohu opera-

tion) has become a widely used treatment for congenital

aplasia of the vagina and uterus (MRKH syndrome). The

procedure has several advantages over the modified la-

paroscopic Vecchietti vaginoplasy [3]: it is not restricted

by length of the sigmoid colon or mesenteric vessels, it

does not cause organ damage; unlike sigmoid colon

vaginoplasty, it does not have the smell of intestinal se-

cretions, it is not restricted by the development of vestibu-

lar mucosa or the position of the urethral orifice, and it

does not have complications, such as recurrent urinary

tract infections. However, other complications, such as

rectal injury, may be associated with the laparoscopic

peritoneal operation. In this series, rectal injury occurred

in 13 of 306 (4.2%) patients during the formation of the

vaginal tunnel. Rectal injury with laparoscopic peritoneal

vaginoplasty usually occurs below the peritoneal reflec-

tion. In the present series, the injury was located below

the reflection in 12 patients and both above and below the

reflection in one patient. Treatment for rectal injuries

below the peritoneal reflection may include colostomy,

repair of rectal fistula, presacral open drainage, and rins-

ing of the distal rectum. Colostomy can help prevent in-

fection, presacral drainage can reduce the risk of abscess

in the gap around the rectum, and rinsing the distal rectum

can minimize contamination with stool and the abnormal

migration of intestinal flora. However, Cleary et al. [4]

have reported that patients with small rectal injuries and

mild contamination, who were treated with immediate pri-

mary repair of the fistula, did not have increased rates of

disability rate and mortality. In another study, Levine et al.
[5] retrospectively analyzed data from 30 patients with

rectal injuries located below the peritoneal reflection.

They concluded that colostomy is not indicated for pa-

tients who do not have injury to main organs, those with

OIS score lower than II, and those who have been treated

within eight hours after the injury; these patients can be

treated with primary repair. Gonzalez et al. [6] have re-

ported that patients do not benefit from presacral drainage

or distal rectum rinse. 

Repair of rectovaginal fistulae is very difficult due to

their anatomic characteristics. Failure of the primary op-

eration increases the difficulty of the second operation, and

failure of the second operation reduces the success rate of

the third operation to about 55% [7-9]. Thus, the present

authors believe that it is important that the primary opera-

tion be successful. Reconstruction of the anterior rectal

wall to restore the “high pressure area” in the rectum and

anal canal is critical in the repair of rectovaginal fistulae.

In the authors’ operations, they found that tissues around

the fistulae were very weak, so they removed only necrotic

adjacent tissues; normal tissue was not detached. Also, in

order to maintain good blood supply to the tissues and re-

duce the tension on them, they did not resect scars. In con-

trast to intestinal fistula, which can cause general

peritonitis or even death, rectovaginal fistulae, which are

not located in the abdomen cavity, usually do not cause se-

rious systemic consequences. Thus, the authors did not

construct colostomies in any of their patients. One advan-

tage of avoiding colonoscopy is that patients do not have

the risk of injury or morbidity associated with diverting

colostomy or colostomy closure. 

Pushing the peritoneum down is critical in laparoscopic

peritoneal vaginoplasty. The pelvic peritoneum at the blad-

der rectum lacunae is commonly chosen to minimize the in-

jury caused by the procedure. Surgeons must be very careful

to avoid pushing the anterior rectal wall down along with the



A. Le, Z. Wang, L. Shan, T. Xiao, G. Luo, Y. Shen 253

peritoneum; thus, the rectal wall must be identified clearly

before the peritoneum is resected. In the present authors’ op-

erations, the peritoneum generally appears thin and off-

white, whereas if the rectal wall is also pushed down, the

tissues below the head of the push rod are thicker and light

red. If pushing the anterior rectal wall down cannot be

avoided, the peritoneum above the head of the push rod

should be resected and sutured, and the anus should be ex-

amined after the operation in order to avoid suturing the rec-

tal wall together with the vestibular tunnel entrance mucosa.

The entire operation must be carried out with laparoscopic

assistance and the surgeon should frequently touch the de-

vices (such as the end of the suction tube), which have been

inserted by the assistants through the trocar, and guide the

detaching and expansion of the gap between the bladder and

rectum in order to fully divide the peritoneum at the bottom

of pelvic cavity.

Luohu vaginoplasty is a relatively uncomplicated proce-

dure, but other methods of vaginoplasty are available if the

Luohu operation fails. Clear display of the anatomical

structures at the bottom of the pelvic cavity and successful

construction of the vaginal tunnel are the two most impor-

tant requirements for reducing the risk of rectal injury dur-

ing vaginoplasty. Rectovaginal fistulae should be repaired

during the operation if they are recognized; if not recog-

nized until later, they should be repaired within three to six

months if possible. Tissues around the fistula should not be

detached, and the scars should not be resected in order to

avoid injuries that might require colostomy.
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Introduction

Endometriosis (EM) is a common chronic benign disease

in women of reproductive age, but the exact etiology of this

disease remains controversial. Pelvic pain is one of the

most main clinical symptoms affecting approximately 70%

EM patients, and considerably reduces the quality of life in

affected women. However, the mechanism of EM-related

pain is unclear.

Some current studies [1] suggest that inflammatory re-

sponse is one of the important factors. Cyclooxygenase-2

(COX-2) is the key rate-limiting enzyme in the conversion of

phospholipid arachidonic acid to prostaglandins (PG) via in-

creasing prostaglandin E2. The production of PG catalyzed

by COX-2 is involved in inflammation and pain response by

multiple pathways in different tissues in the body[2]. In this

way, COX-2 may contribute to the progression and continu-

ity of EM. Studies [3, 4] suggested that COX-2 expression

was significantly increased in the eutopic endometria, ec-

topic endometria, and ovarian endometriotic tissue of EM

women, and was associated with dysmenorrhea. It implied

possible roles of hyperperistalsis in the pathogenesis of EM,

particularly in the view of COX-2 and PGE [5]. COX-2 in-

hibition induces regression of endometrial grafts by sup-

pression of angiogenesis and stimulation of apoptosis [6].

COX-2 inhibitors are believed to be a safe, effective, and

low-cost therapy in the management of pelvic pain associ-

ated with EM, and were also proposed for use to treatment

pelvic pain in the early stage of EM[7]. The single nucleotide

polymorphism of COX-2 may play an important role in ge-

netic susceptibility to the development of EM and adeno-

myosis. So far, there has been little information about the

correlation between -1195 A/G gene polymorphism and the

risk of pain occurrence in EM patients, and the potential as-

sociation of -1195 A/G haplotype with different degrees of

pain in EM has not been assessed in Chinese women. The

primary purpose of this study was to investigate the effect of

-1195 A/G polymorphism in COX-2 gene on pain occurrence

in endometriotic women and assess the strength of this as-

sociation (if any) using odds ratios (ORs) with 95% confi-

dence intervals (CIs).

Materials and Methods

Subjects
Included in this study were all patients who underwent open or

laparoscopic surgery for pathologically confirmed ovarian en-
dometrial cysts in Dalian Obstetrics and Gynecology Hospital
from June 2010 to May 2011. This study was conducted in ac-
cordance with the Declaration of Helsinki. This study was con-
ducted with approval from the Ethics Committee of Dalian
hospital of gynecology and obstetrics. Written informed consent
was obtained from all participants.

Classification of clinical phenotypes
According to the presence or absence of dysmenorrhea, 60 EM

patients who fulfilled the revised American Fertility Society (r-
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AFS) score of Stage III-IV were divided into two groups: 32 in the
pain group and 28 patients in the non-pain group. According to
the preoperative visual analogue pain scale (VAS) score, the 32
patients in the pain group were further divided into three groups:
1-3 points as light pain, 4-6 as moderate pain, and 7-10 as severe
pain. Additional 29 healthy subjects eliminated EM were selected
randomly from healthy outpatients who underwent routine phys-
ical examination and ultrasound during the same period. The mean
age in the EM group was 39.80 ± 2.67 years, which was essen-
tially the same as the control group (37.36 ± 3.04 years). All the
included women were Chinese Han nationality with normal men-
strual cycles without histories of smoking, chronic pelvic inflam-
matory disease, hypertension, diabetes, nephropathy, or genetic
disease in the families, nor did they administer any hormonal drug
at least three months before surgery. Peripheral whole venous
blood (two ml) was taken from all the participants, treated with
EDTA anticoagulant, and stored at -70 °C until analysis.

Genotype analysis
Genomic DNA was extracted from the peripheral whole blood

using the genomic DNA extraction kit. Genotyping was per-
formed by polymerase chain reaction (PCR) and restriction frag-
ment length polymorphism (RFLP). The COX-2 gene -1195 A/G
PCR primers were the following: 5’-CCC TGA GCA CTA CCC
ATGAT-3’ (Forward) and 5’-GCC CTT CAT AGG AGATAC
TGG-3’ (Reverse) [8]. The PCR reaction system was carried out
in a final volume of 50 μl by initial denaturation at 98 °C for two
minutes, followed by 30 amplification cycles: 98°C during ten
seconds for denaturation, 60°C during ten seconds for annealing,

and 68°C during 30 seconds for extension, and finally, 68 °C dur-
ing five minutes for ending extension. The digested products were
then electrophoresed on 2% agarose gel stained with ethidium
bromide and examined under transillumination (Figure 1). Each
gel was assessed independently by two observers unaware of the
status of the subjects. If there was any conflict, sample genotyp-
ing was repeated.

Sequence analysis of each set of PCR amplification products
was performed by cutting gel purified DNA sequencing in the
ABI377 automatic sequencing instrument on COX-2 -1195 sites
to verify whether the mutation was consistent with gel elec-
trophoresis. -1195 points homozygous were AA and GG, and the
heterozygous was GA (Figure 2).

Statistical analysis
For statistical analysis, the observed numbers of each COX-2 -

1195 A/G genotype were compared with those expected for popu-
lation in Hardy-Weinberg equilibrium by using the χ2 test. The
Pearson’s χ2-test was used to analyze the distribution of genotype
frequencies between groups. OR and 95% CI were used as the cri-
teria of the association between the genotype and the diseases or
pain. A p value < 0.05 was considered statistically significant. Sta-
tistical analyses were performed with the statistical package for so-
cial sciences (SPSS version 13.0).

Results

The distribution of -1195 A/G genotypes in COX-2 gene

showed no significant difference when compared with that

predicted from the Hardy-Weinberg genetic equilibrium for

either EM patients or controls, indicating that the distribu-

tion achieved genetic equilibrium and had group represen-

tativeness.

A/G polymorphism in subjects
There was significant difference between EM patients and

controls in the distribution of COX-2 -1195 A/G genotypes

or in the allelic frequencies (Table 1). The AA genotype and

A allele frequency in the EM group were significantly

higher than those in the normal control group (p < 0.05).

The AA genotype and A allele frequency in the endometri-

otic pain group were significant higher than those in patients

without endometriotic pain and the normal control group (p
< 0.05). In contrast, the GG genotype and G allele frequen-

cies in the normal control group were more prevalent than

those in the endometriotic pain group (p < 0.05).

Figure 2. — The single nucleotide poly-

morphic sequencing result of -1195 A/G

in COX-2 promoter region; the arrow in-

dicates a single base change.

Figure 1. — The electropherogram of -1195 A/G polymorphism

genotype in COX-2 gene. Sample 1, 4 and 5 are AA homozygotes

(273bp); 3 and 6 lanes are GG homozygotes (200bp and 73bp); 2,

7, 8, and 9 lanes are GA heterozygotes (273bp, 200bp, and 73bp).
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A/G polymorphism in EM group
The data concerning the COX-2 promoter -1195 A/G

polymorphism in different degrees of endometriotic pain

are shown in Table 2. The AA genotype and A allele fre-

quency were significantly higher in the severe pain group

than those in the mild and moderate pain groups and the

normal control group (p < 0.05).

The correlation of AA genotype and pain degree
The results of correlation analysis between the -1195 AA

genotype and endometriotic pain are shown in Table 3. It

was found that the risk of developing EM in individuals

carrying two A alleles was 2.86-fold as high as that in the

normal control group (95% CI = 1.25 - 7.44). The risk of

developing endometriotic pain in EM patients with -1195

AA containing haplotype was 2.33-fold as high as that in

the EM patients without pain (95% CI = 1.09 - 5.62).

Discussion

COX is an enzymatic protein existing in two isoforms:

COX-1 and COX-2. It is involved in the synthesis of PGE2

from PGG2 . COX-2 is an important rate-limiting enzyme in

PG synthesis. It is related to the inflammatory response, pain,

and fever, and is involved in inflammatory processes and

tumor occurrences[9]. The expression of COX-2 was high in

ectopic endometrial cells as compared with that in eutopic en-

dometrial cells [10]. The release of PG in ectopic endome-

trial cells is believed to be involved in the pathogenesis of

EM [11]. COX-2 is an inducible enzyme responsible for

catalysing the formation of PG and thromboxane in inflam-

matory settings [12]. Single nucleotide polymorphisms (SNP)

of the COX-2 gene may influence gene transcription and PG

production in the pelvis.

COX-2 has a variety of gene polymorphisms and the pro-

moter region of a variety of enhancers and transcription control

element can activate special transcription factors by altering the

transcriptional activity of the gene to control the expression of

COX-2. Genetic variation of the promoter region is an impor-

tant factor to affect the regulation of gene transcription [13].

Several studies [4, 14]have suggested that COX-2 expres-

sion is increased in eutopic and ectopic endometrial cells, in

ovarian endometriotic tissue of EM patients, and may be re-

lated to the pathogenesis of EM. The peritoneal fluid of EM

patients can promote the proliferation of endometrial stromal

cells, and also induce COX-2 gene expression and enhance

PGE2 secretion in endometrial stromal cells via the MAPK

pathway [15]. The COX-2 isoform is an inducible enzyme re-

sponsible for PG synthesis in various inflammatory conditions.

COX-2 promoter region -1195 locus is located in the core

of the c-Myb transcription factor recognition sequence with

G > A single nucleotide polymorphism. The A allele allows

the promoter to bind to the transcription factor c-Myb, thus in-

creasing the transcriptional activity of GA or AA genotype,

and the susceptibility to disease. A→G mutation significantly

reduced COX-2 mRNA transcription [16]. Reports in recent

years indicate that COX-2 -1195 G > A single nucleotide

polymorphism may play role in increasing susceptibility to

EM in China women [17]. The present results showed that

the genotype frequencies of -1195 were significantly differ-

ent in the EM group as compared with controls, which is con-

sistent with the previous reports.

EM is a chronic inflammatory disease characterized by im-

plantation and growth of endometrial tissue outside of the

Table 1. — COX-2 gene -1195 A/G genotypes and allelic frequencies in endometriotic pain, non-endometriotic pain, and
control groups.
Group n -1195 A/G genotypes (%) A/G allelic frequencies (%)

GG GA AA G A

EM 60 17(28.33) 24(40.00) 19(31.67)* 58(48.33) 62(51.67)*

Endometriotic pain 32 7(21.88) 11(34.38) 14(43.75)*# 25(39.06) 39(60.94)*#

Non-endometriotic pain 28 10(35.71) 13(46.43) 5(17.86) 33(58.93) 23(41.07)

Control 29 14(48.28) 12(41.38) 3(10.34) 40(68.97) 18(31.03)

Note: *Compared with control group, p < 0.05; #compared with non-endometriotic pain group, p < 0.05.

Table 2. — COX-2 gene -1195 A/G genotypes and allelic frequencies in different degrees of pain in EM and control groups.
Group n GG GA AA G allele A allele

Endometriotic pain Mild 10 2(20.00) 5(50.00) 3(30.00) 9(45.00) 11(55.00)

Moderate 10 2(20.00) 4(40.00) 4(40.00) 8(40.00) 12(60.00)

Severe 12 2(16.67) 3(25.00) 7(58.33)* 7(29.17) 17(70.83)*

Control 29 14(48.28) 12(41.38) 3(10.34) 40(68.97) 18(31.03)

Note: *Compared with control group, p < 0.05.

Table 3. — Correlation analysis of the -1195 AA genotype.
Group -1195 AA -1195 non AA OR (95%CI) 

EM 19 (31.67) 41 (68.33) 2.86 (1.25-7.44)

Control 3 (10.34) 26 (89.66)

Endometriotic pain 14 (43.75) 18 (56.25) 2.33 (1.09-5.62)

Non-endometriotic pain 5 (17.86) 23 (82.14)



H. Wang, L. Sun, M. Jiang, L. Liu, G. Wang 257

uterus [18]. COX-2 catalyzes phospholipid arachidonic acid

synthesis of PG, which directly activates nociceptors, caus-

ing pain, but on the other hand also improves peripheral

membrane excitability of primary afferent neurons to reduce

feelings nociceptors pain threshold, and increases sensory

nerve endings of the sensitivity of the inflammatory media-

tors. Several studies [19] have shown high expression of

COX-2 in ovarian endometrial cyst, eutopic, and ectopic en-

dometrial cells, which may be related to the pathogenesis of

EM. The use of COX-2 specific inhibitors is believed to be

a safe, effective, and low-cost treatment for EM-associated

pelvic pain and may be also proposed in the early stage of

EM [20]. However, these results only explain the possible

association between COX-2 protein expression and en-

dometriotic pain without confirming whether the COX-2

gene polymorphism is associated with the risk of developing

endometriotic pain. The present results showed that there

was a significant difference in AA genotype and A allele fre-

quency in COX-2 -1195 between patients with endometri-

otic pain and those without endometriotic pain and normal

controls. In addition, the AA genotype and A allele frequency

were significant higher in the severe pain group than those in

the controls. -1195 G > A single nucleotide gene polymor-

phism in COX-2 was related to the risk of developing en-

dometriotic risk, and the A allele indicated a high risk of the

occurrence of endometriotic pain.

In summary, COX-2 gene is closely related to the devel-

opment and progression of EM, implying that COX-2 may

be an important factor affecting the susceptibility to EM,

and a basic target for the treatment of EM. By far, no study

has evaluated the possible relationship between the degree

of pain and -1195 A/G polymorphism of COX-2 gene. The

A allele of -1195 in COX-2 significantly increased the risk

of morbidity and endometriotic pain in the present research.

Further study regarding the -1195 G > A gene polymorphism

in COX-2 gene is needed to clarify the pathogenesis of en-

dometriotic pain and find the molecular intervention action

site on endometriotic pain so as to develop new therapeutic

targets for the treatment of EM and endometriotic pain.
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Introduction

Female athlete triad (FAT) was identified as the associ-

ation of the three distinct conditions of an eating disorder,

amenorrhea, and osteoporosis by the American College

of Sports Medicine in 1997 [1, 2]. The triad is now de-

scribed as a medical condition often observed in physi-

cally active girls and women and involves any one of the

following three components: low energy availability (EA)

with or without disordered eating, menstrual dysfunction,

and low bone mineral density (BMD) [3]. Clinical mani-

festations including eating disorders, functional hypo-

thalamic amenorrhea, and osteoporosis could be seen in

untreated subjects. 

Obviously, habitual exercise is beneficial to the health

and well-being of girls and women. Proper EA is very im-

portant for maintaining the physiological processes of the

body [4]. EA refers to the amount of dietary energy re-

maining after exercise for all other physiological

processes and is calculated as follows: dietary energy in-

take minus exercise energy expenditure [5]. Energy intake

that is chronically inadequate to compensate for energy

expenditure results in insufficient stored energy to main-

tain physiological processes; this condition is known as

low EA. Low EA may be the result of losing more energy

than is gained through food intake or of restricting energy

intake [1]. Girls and women participating in sports that

emphasize a low body weight are more likely than other

active females to restrict their EA [6]. 

When EA is too low, physiological mechanisms reduce

the amount of energy used for cellular maintenance, ther-

moregulation, and reproduction [7]. The type of amenor-

rhea caused by low EA is classified as functional

hypothalamic amenorrhea. Ovarian function is suppressed

by an abnormally slow frequency of luteinizing hormone

pulses in the blood. In animal experiments, reducing en-

ergy intake by more than 33% causes infertility and delays

puberty [8, 9]. 

Amenorrhea results in an estrogen-poor environment,

which has a negative effect on bone formation. Compro-

mised bone health increases the risk of fractures during the

entire lifespan, highlighting the long-term health conse-

quences of FAT. Stress fractures are often a clinical mani-

festation of low bone mass [10].

The potentially irreversible consequences of these clini-

cal conditions emphasize the critical need for the preven-

tion, early diagnosis, and treatment of FAT.
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Summary
Purpose: Female athlete triad (FAT) is a serious healthcare concern in the young female population. The aim of this study was to deter-

mine the prevalence and clinical characteristics of FAT and its relationship with gynecologic complaints of young Turkish female athletes.
Materials and Methods: This was a cross-sectional survey and included 87 female athletes involved in a variety of sports as a case group
and 85 sedentary female university students from Ege and Celal Bayar Universities. All subjects completed a questionnaire consisting of
32 separate questions assessing eating behavior, menstrual status, gynecologic and systemic complaints, psychological problems, and sex-
ual history. SPSS 21.0 was used for statistical analysis. Results: This survey involved 172 females in between to 30 years of age. The age
of menarche was found to be significantly lower in the sedentary group (p = 0.00). Late menstruation and oligo-amenorrhea were notable
complaints among the athletes, and body mass index (BMI) was found to be statistically lower in the athletic group (p = 0.00). Cold hands
and hair loss were seen more often in the sedentary group compared to the athletic group (p < 0.05). According to a logistic regression analy-
sis, independent variables (BMI, menstrual status, and bone fractures) were found to be statistically insignificant (p > 0.05). Conclusions:
Excessive sports activity can be hazardous in young female population. Lower BMI might be related to menstrual irregularity. Young fe-
male population should be informed about this relationship, especially athletes who are particularly at risk. Certain precautions should be
taken into consideration in this population in order to get benefits of sports activity. 

Key words: Anorexia nervosa; Amenorrhea; Bone health; Disordered eating; Energy deficiency; Female athlete triad; Menstrual irregularity.
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Materials and Methods

This was a cross-sectional survey and included 87 female ath-
letes involved in a variety of sports as a case group and 85 seden-
tary female university students from Ege and Celal Bayar
Universities as a control group. All subjects completed a ques-
tionnaire consisting of 32 separate questions assessing eating be-
havior, menstrual status, gynecologic and systemic complaints,
psychological problems, and sexual history. Written informed con-
sent was obtained from each subject (and from the parents of those
< 18 years of age), and all procedures for recruitment and the con-
duct of the study were approved by the Institutional Review Board.

Inclusion criteria included being ten to 30 years of age and par-
ticipation on a varsity sports team at a very high level of physical
activity (physical exercise at least three to four days a week for
about 1.5 to three hours a day). Exclusion criteria included preg-
nancy, known metabolic or systemic disease, and/or medication
usage. Females ten to 30 years of age who did not participate reg-
ularly in sports activities (less than two times a week for about 20
minutes a day) were included in the study as the sedentary group.

SPSS 15.0 was used for the statistical analysis. A descriptive
analysis was conducted, the difference of variables between
groups was analyzed, and a Mann Whitney test was used to ex-
amine the nominal and abnormally distributed variables. Potential
factors that related to engaging in sports activity were analyzed
using a logistic regression model. Results were assessed as fol-
lows: a p-value < 0.05 was considered statistically significant and
a p-value > 0.05 was considered statistically insignificant at a 95%
confidence interval. 

Results

This survey included 172 females (87 athletic and 85

sedentary females) ten to 30 years of age. The median age

was 20 years for the athletes and 18 years for the sedentary

group (p = 0.00). The median age for starting sports was

nine years; 54% of the athletes were involved in gymnas-

tics, 18.4% were involved in folk dancing, 6.9% were in-

volved in volleyball, and the remaining athletes were

involved in handball, rugby, tennis, and other types of

dance. The median age for menarche was 14 years for the

athletes and 13 years for the sedentary group. The age of

menarche was found to be significantly lower in the seden-

tary group (p = 0.00). Menstrual status and complaints re-

lated to menstruation are detailed in Table 1. Sports activ-

ity seems to be a protective factor against premenstrual

syndrome (PMS) (p = 0.02).

The pulse rate varied between 62 and 118 and was found

to be statistically higher in the athletic group, and BMI was

found to be statistically lower in the athletic group (Table

2). The Spearman’s correlation analysis revealed a weak

but significantly negative relationship between the age of

menarche and BMI (36.8%) (correlation is significant at

the 0.01 level [two-tailed]). There was no difference be-

tween the two groups in terms of previous bone fractures or

BMD measurement, but musculoskeletal injury in the last

six months was seen in the athletic group more often than

in the sedentary group (p = 0.00) (Table 2).

Bradycardia, orthostatic hypotension, and cold/discol-

ored hands and feet may be signs of eating disorders. Both

groups were asked to answer some questions about com-

plaints related to low EA, dry skin, cold hands and feet,

hair loss, late wound healing, hypotension, breast con-

cerns, incontinence, and fatigue. Interestingly, the present

authors found hand and foot coldness and hair loss oc-

curred more frequently in the sedentary group compared to

the athletic group (p < 0.05) (Table 3).

Table 1. — Menstrual status and complaints of the athletes and sedentary groups.
Athlete (%) Sedentary (%) p-value

Menstrual status Premenarche 26.4 0 0.00*

Normal 58.6 90.6

Oligo-menorrhea 4.6 3.5

Menorrhagia or menstruation > 7 days 1.1 4.7

First menstruation > 15 years 5.7 0

First menstruation >15 years + oligo-menorrhea 3.4 1.2

Dysmenorrhea 44.8 57.6 0.09

Analgesic use for dysmenorrhea 28.7 42.4 0.06

PMS 36.8 54.1 0.02*

Inconvenience of menstruation No 43.7 24.7 0.99

Sometimes 31 0

Yes 25.3 75.3

PMS: premenstrual syndrome, *p < 0.05 value shows statistically significance.

Table 2. – Comparison of the pulse rate, BMI values, and
the complaints related with bone health between athletes
and sedentary cases.

Athlete Sedentary p-value

Pulse rate 84.26 ± 12.77 80.93 ± 6.2 0.00*

BMI 19.69 ± 2.49 21.41 ± 2.94 0.00*

Bone fracture history 19.5 12.9 0.24

BMD measure 4.6 8.2 0.33

Musculoskeletal injury

in last six months
24.1 3.5 0.00*

BMI: Body- mass index, BMD: bone mineral density.

*p<0,05 value shows statistically significance.
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There was no significant difference in terms of depres-

sion history between the groups (5.7% vs. 7.1%, respec-

tively; p = 0.73). Similarly, there was no statistical

significance regarding mood status between the athletic and

sedentary groups; 72.4% of the athletic group and 81.2% of

the sedentary group described their daily mood as “good”

(p = 0.11). Diagnosed eating disorders were not observed in

either group. 

The subjects were asked about their sexual activity and

chosen method of contraception, and the answers are sum-

marized in Table 4. Interestingly, 11 of 12 sexually active

athletes stated they did not use any contraception. 

Using a binary logistic regression model, sports activity

was used as the dependent variable and BMI, menstrual sta-

tus, and bone fractures were used as the independent vari-

ables. Using this model, the authors found a 25.6%

correlation between the dependent and independent vari-

ables. This model accurately predicted the outcomes of

41.3% of the athletic group and 96.5% of the sedentary

group. Based on the logistic regression analysis, the inde-

pendent variables (BMI, menstrual status, and bone frac-

tures) were found to be statistically insignificant (p > 0.05).

This indicated that BMI, menstrual status, and bone frac-

tures did not affect being physically active.

Discussion

This is the first study about FAT and its relationship with

gynecologic complaints conducted on young female ath-

letes in the Mediterranean region that also involved control

subjects. 

The prevalence of FAT was 1–2% in different studies

when three components of FAT were taken into considera-

tion [11, 12]. In the present study, there was no athlete who

had all three of the triad components because eating disor-

ders and symptoms with related with low EA did not exist

in our study population. 

The American Society of Reproductive Medicine Prac-

tice Committee defined the age of primary amenorrhea as 15

because menarche occurs at an earlier age [13]. The preva-

lence of menstrual dysfunction in athletes differs in the lit-

erature (6–79%) [14]. The prevalence of amenorrhea varies

widely according to sport, age, amount of training, and body

weight [15]. Sports activity caused late onset menarche and

oligo-amenorrhea in the present athletic group compared to

the sedentary group, similar to the findings of Hoch et al.
and Nichols et al. [11, 12]., The prevalence of oligo-amen-

orrhea was found to be 14.8% in the present study, which

was lower than in previous studies (54% and 23.5%, re-

spectively) [11, 12]. 

Only two of the present subjects had a history of both

bone fractures and menstrual disorders (amenorrhea and

oligo-menorrhea). Although none of the subjects had diag-

nosed eating disorders, the BMI of the two subjects men-

tioned above was 19.81 and 19.05. Hoch et al. showed that

low BMI is a risk factor for low BMD [11]. Approximately

90% of the peak bone mass acquired before age 20 and

bone mineralization is estrogen-dependent. Thus, menstrual

irregularities, including oligo- and amenorrhea, are associ-

ated with reduced BMD [16, 17]. Feldmann et al. showed

there is low awareness regarding this relationship among

American high school athletes and their coaches [18].

According to the American College of Sports Medicine

recommendations, BMD should be assessed after a stress or

low-impact fracture and after a total of six months of amen-

orrhea, oligo-amenorrhea, disordered eating, or an eating

disorder [19]. Only two of 14 subjects with oligo-amenor-

rhea had BMD measured and only three BMD measure-

ments were taken in 21 cases of bone fractures in the

present study group. This situation highlighted the lack of

information about FAT in Turkey.

Knowledge of FAT is important before commencing nu-

tritional counseling for individuals at risk of FAT or some

of its components. The first aim of treatment is to increase

Table 3. — Comparison of the complaints related with low
energy availability between athletes and sedentary cases.
Complaints Athlete Sedentary p-value

(%) (%)

Dry skin Yes 34.5 34.1 0.96

No 65.5 65.9

Cold hands and feet Yes 52.9 68.2 0.04*

No 47.1 31.8

Hair loss Yes 46 75.3 0.00*

No 54 24.7

Late wound healing Yes 13.8 17.6 0.49

No 86.2 82.4

Hypotension Yes 28.7 21.2 0.25

No 71.3 78.8

Complaints with breast Yes 14.9 12.9 0.71

No 85.1 87.1

Incontinence Yes 3.4 2.4 0.67

No 96.6 97.6

Fatigue Never 5.7 0 0.23

Sometimes 50.6 69.4

Frequently 36.8 25.9

Always 6.9 4.7

*p<0.05 indicates statistical significance in complaints between two groups.

Table 4. — Sexually activity and contraception rates of the
athletes and sedentary cases.

Athlete Sedentary

Sexually active No 48 50

Yes 12 2

Did not want to say 27 33

Contraception No 11 1

Yes 1 1

Did not want to say 27 33
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EA and calcium, vitamin D, and vitamin K supplementa-

tion [19].

In conclusion, excessive sports activity can be hazardous

in young female population. Lower BMI might be related

to menstrual irregularity. Young female population should

be informed about this relationship, especially athletes who

are particularly at risk. Certain precautions should be taken

into consideration in this population in order to get benefits

of sports activity. 
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Introduction

Aplastic anemia is a blood disorder characterized by blood

cell deficiencies caused by failure of bone marrow develop-

ment. Aplastic anemia is rare with a reported incidence of

two to four cases per million people per year [1]. It is con-

sidered a high risk in pregnancy because of associated pan-

cytopenia [2]. Placenta previa (including low-lying placenta)

is a well-known cause of high-risk pregnancy, particularly

in women with a history of a previous cesarean delivery [3].

The incidences of placenta previa and placenta accreta are

increasing [3]. Placenta accreta requires cesarean delivery

and often results in severe obstetric hemorrhaging; thus, it is

associated with higher maternal morbidity. Challenges asso-

ciated with cesarean delivery techniques possibly contribute

to increased maternal blood loss and morbidity. Here the au-

thors report the first case of aplastic anemia complicated by

low-lying placenta in a patient who had undergone a previ-

ous cesarean delivery. The case was successfully managed

by making a transverse uterine fundal incision.

Case Report

A 30-year-old female (gravida 2, para 1) was referred to the
present hospital from a private clinic because of pregnancy com-
plicated by aplastic anemia at 11 weeks of gestation. She was di-

agnosed with mild aplastic anemia at 24 years of age. Prior to
pregnancy, her laboratory data showed a relatively low white
blood cell count of approximately 4,000 cells/μl, a hemoglobin
level of approximately 9.0 g/dl, hematocrit of approximately
25.0%, and a low platelet count of approximately 100 × 103/μl.
Since pancytopenia was mild, no medications were prescribed.

The subject had undergone one previous cesarean delivery be-
cause of labor arrest due to cephalopelvic disproportion. She had
no complications during the pregnancy or during the labor. How-
ever, she suffered post-operative endometritis and required an-
tibiotic therapy (gentamicin and clindamycin) for several days. 

The subject’s current pregnancy was uneventful except for pla-
centa previa that was revealed by an ultrasound examination at
26 weeks of gestation. The placenta was localized at the anterior
uterus, and there were no placental lacunae observed. However,
magnetic resonance imaging revealed a focal loss in the zone be-
tween the anterior uterine myometrium and placenta; therefore,
the patient was considered at risk for potential placenta accreta
and associated obstetric hemorrhage (Figure 1A). Fetal growth
was appropriate for gestational age. 

During pregnancy, her pre-pregnancy laboratory data showed a
relatively low white blood cell count of approximately 5,000
cells/μl, a hemoglobin level of approximately 9.0 g/dl, and a low
platelet count of approximately 90 × 103/μl. A cesarean section was
scheduled for the 37th week of gestation. Her preoperative platelet
count was 93 × 103/μl. Given the risk of placenta accreta, the au-
thors decided to avoid an incision into placenta. They considered
two techniques for cesarean delivery: (I) a vertical uterine incision
and (II) a transverse uterine fundal incision. Since her platelet count

Revised manuscript accepted for publication October 2, 2014

Summary
Purpose: To present a case report on the successful management of a low-lying placenta and aplastic anemia. Aplastic anemia is a

rare but serious disorder that is often characterized by severe pancytopenia. Because of the rarity of aplastic anemia, a pregnancy com-
plicated by it is rarely encountered by obstetricians. Moreover, placenta previa (low-lying placenta) complicated by aplastic anemia has
not been previously reported. Materials and methods: The authors present the first reported case of placenta previa with aplastic ane-
mia in a patient who had undergone a previous cesarean delivery. Results: They successfully managed this case by making a transverse
uterine fundal incision during an elective cesarean delivery. This incision minimized blood loss and enabled good visualization of the
source of bleeding in the lower uterine segment. Bleeding was stemmed by suturing the source of bleeding. Conclusion: The authors
propose that this procedure should be considered for patients with low platelet counts and abnormal placentation. 
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was relatively low, they selected the transverse uterine fundal inci-
sion to decrease intraoperative bleeding. After a midline abdominal
incision was performed, they made a transverse incision across the
uterine fundus to avoid the low-lying placenta in the anterior uterus.
The incision caused minimal bleeding, and a healthy female weigh-
ing 2,860 g was delivered successfully. The placenta was sponta-
neously delivered, which indicated no placenta accreta, but bleeding
from the lower uterine segment continued. From the fundal inci-
sion, the authors could easily observe the entire uterine cavity (Fig-

ure 1B), including the source of bleeding from the lower uterine
segment. Consequently, they applied sutures to stop the bleeding.
After hemostasis was achieved, the abdomen was closed. The total
blood loss was approximately 1,500 ml. After surgery, the patient’s
blood pressure was 100/60 mmHg, and her pulse rate was 80
beats/min. A hemogram revealed a hematocrit of 31.4%, a hemo-
globin level of 10.5 g/dl, and a platelet count of 96 ×103/μl. The pa-
tient had an uncomplicated postoperative course and was
discharged on postoperative day 7 in good condition.

Discussion

A pregnancy complicated by aplastic anemia is rare, and

only a small number of case reports describing aplastic ane-

mia in pregnancy [2, 4, 5] have been reported. The rela-

tionship between aplastic anemia and pregnancy is

uncertain, but literature suggests that they are not strongly

associated [6]. In the present case, mild pancytopenia was

observed before the pregnancy; however, it did not deteri-

orate during pregnancy.

Placenta accreta is one of the most significant complica-

tions of pregnancy because of the risk of heavy obstetric

hemorrhage. The incidence of placenta accreta is associated

with the number of cesarean deliveries [7]. In addition to

multiple cesarean deliveries, placenta previa is one of the

most serious risk factors for placenta accreta [3]. In the pres-

ent patient, in addition to the above complications, aplastic

anemia and a relatively low platelet count was observed. A

cesarean section can be performed if the platelet count is

more than 50 × 103/μl [8]. However, in cases of placenta pre-

via, the risk of possible placenta accreta should be consid-

ered. In cases of placenta previa and placenta accreta,

particularly those with a low platelet count, a transverse in-

cision into the uterine fundus effectively avoids an incision

into the placenta and subsequently decreases fetal and ma-

ternal blood loss [9-12]. The present authors’ methods of

uterine transverse fundal incision were previously described

[11]. The transverse uterine fundal incision is a useful tech-

nique for cesarean sections in patients with placenta previa

that covers the entire uterine anterior wall and no major com-

plications have been reported [9-12]. Another useful method

to decrease postpartum hemorrhage for placenta previa is the

insertion of the Bakri balloon [13, 14]. However, for patients

with aplastic anemia characterized by pancytpopenia in-

cluding a low white blood cell count, such as in the present

case, the Bakri balloon may cause postoperative infection;

thus, a cesarean section with a transverse uterine fundal in-

cision is a better alternative. In addition to these merits, an-

other advantage of this technique is that the operating

obstetrician can directly observe the placenta through the sur-

gical wound. The authors could easily observe the entire uter-

ine cavity from the fundal incision and were able to limit the

bleeding by suturing the source of bleeding in the uterine

cavity. In the present case, the amount of blood loss from the

separation site of the placenta was relatively large due to the

low platelet count. The authors believe that these points are

Figure 1. — a) Magnetic resonance imaging was performed at 28

weeks of gestation. The white arrow indicates the focal loss of the

zone between the anterior uterine myometrium and the placenta.

From these observations, potential placenta accreta is suspected. b)

A transverse incision into the uterine fundus is performed. Using this

approach, the placenta and minimize bleeding can be avoided. The

entire uterine cavity is visualized, thereby enabling to identify the

source of the bleeding in the lower uterine segment.
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particularly important for patients with low platelet counts

and possible placenta accreta. However, one drawback of

this procedure is the limited data regarding the effect on sub-

sequent pregnancies. Additional studies on patients with

aplastic anemia and previous cesarean sections who have fur-

ther pregnancies are required to determine the efficacy of this

procedure on such patients.

Conclusion

In summary, the authors successfully managed this case

by performing a transverse incision across the uterine fun-

dus to minimize blood loss. Therefore, this procedure

should be considered for patients with a low platelet count

and abnormal placentation.
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Introduction

Ganglioneuroblastoma is a neuroblastic tumor contain-

ing malignant elements characteristic to neuroblastoma and

benign elements found in ganglioneurinoma [1]. 

Intracranial tumors are extremely rare in pregnancy [2].

By their rarity and their diagnosis in the last trimester of

pregnancy, intracranial tumors have an increased risk of ma-

ternal and fetal morbidity and mortality. Cranial tumors tend

to increase and become symptomatic in the last trimester of

pregnancy, while the exact causes are not entirely known [3].

Management of these cases should evaluate whether the

mother’s and the fetus’ well-being are jeopardized. A mul-

tidisciplinary team will recommend the optimal time for

delivery, as determined by the fetal lung maturity and

mother’s neurological condition [4].

The authors present a rare case of a 36-week pregnant

woman with recurrence of ganglioneuroblastoma, eight

years after complete surgical removal. The patient under-

went caesarean section under general anesthesia with fa-

vorable postoperative outcome. So far, there are no

well-established protocols regarding the management of in-

tracranial tumors (especially ganglioneuroblastoma) in

pregnant women. 

Materials and Methods

Case report
A para 1, 20-year-old woman, was admitted to the present hos-

pital due to irregular uterine contractions and vague neurological
symptoms (vestibular syndrome, nystagmus, slightly right motor
deficit), in her 36th week of gestation. Eight years earlier, in 2005,
she was diagnosed with right parietal lobe ganglioneuroblastoma.
She underwent complete surgical removal of the tumor, followed
by radiochemotherapy and anticonvulsive therapy with phenytoin
for about one year postoperative;y. Six years following treatment,
the patient had no radiologic recurrence. 

During her current pregnancy she had a routine follow up by her
obstetrician. Pregnancy until the 36th week was uneventful and had
no neurological symptoms until that point. She underwent the first
trimester nuchal translucency ultrasound and the detailed second
trimester ultrasound investigations, which were normal. On admis-
sion she went through MRI and interdisciplinary consultation by
neurologists and neurosurgeons, who established the diagnosis of
brain tumor, as a possible relapse of former pathology. Neurologi-
cal examination revealed vestibular syndrome and nystagmus. Con-
trast MRI identified in the right parietal lobe, postcentral, a
well-shaped image of 32-mm in diameter, nongadolinium-en-
hanced, sequel-looking (Figure 1). An area of edema with irregular
outline in white matter was surrounding it. In the right temporal
lobe, adjacent to the sylvian seizure, in hyposignal T2 image
showed a nodular-shaped tumor of about seven-mm in diameter
with discrete central heterogeneity (gadolinium-enhanced). There
was no perilesional oedema. Ventricular system was located in the
midline. MRI based neurosurgical consultation determined that the
tumor was operable and stated the need of postpartum surgery (ex-
cision of the brain tumor). Preoperative the patient received corti-
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costeroid therapy (betamethasone) within 48 hours for fetal lung
maturation and perilesional brain edema control. 

Results

An emergency caesarean was performed under general

anesthesia five days after admission, with no intraoperative

or postoperative complications. A live female infant of

2,670 grams with a 9 Apgar score was delivered. Fetal lung

maturity was achieved by administration of betamethasone.

Post-section fetal recovery was uneventful. Postoperatively

the mother had persistent, constant neurological symptoms.

When discharged home, the patient was recommended am-

bulatory neurosurgical exam in order to establish the op-

portunity of surgery targeting the brain tumor.

Discussion

Ganglioneuroblastoma is a tumor of the sympathetic

nervous system that arises from primitive sympathogonia

and is composed of both mature gangliocytes and imma-

ture neuroblasts and has intermediate malignant potential

[5]. These tumors are rare. They occur in fewer than five

out of one million children each year [6]. Ganglioneurob-

lastomas are extremely rare in adults, with only about 50

cases documented in people over the age of 20, and only

five cases observed in the adult brain [7]. According to the

present authors’ knowledge, there are no reports in the lit-

erature of ganglioneuroblastoma presenting during preg-

nancy [8]. 

Objectification of brain tumor by contrast MRI was nec-

essary to establish the subsequent therapeutic management,

although in literature there are not enough studies to deter-

mine the safe use of contrast in pregnancy [9]. MRI is prob-

ably the imaging diagnostic procedure of choice and should

be performed when a brain tumor is suspected [10]. 

Before pregnancy the patient was declared cured, as

there was no clinical nor radiological tumor relapse in

eight years. It is not well-established whether pregnancy-

induced changes have any kind of tumorigenic effect, or

if it is just a coincidence. There might be a relationship

between pregnancy hormones and the rate of brain tumor

growth mediated through specific intracellular receptors

[11]. Pregnancy is an aggravating factor for brain tu-

mours, on which it acts via three mechanisms: accelera-

tion of tumor growth, increase of peritumoral edema, and

the immunotolerance to foreign tissue antigens [12]. Nor-

mal physiological changes during the pregnancy, such as

increased levels of gonadotropins and augmented fluid

volume status may accelerate the growth of some types

of brain tumors [13]. 

Intrauterine growth restriction (IUGR) and oligohy-

dramnios is associated with a higher rate of pregnancy

complications and increased fetal morbidity and mortal-

ity, and thus, delivery should be considered [14]. Treat-

ment of brain tumor in pregnancy requires an integrated

multidisciplinary approach, which includes neurosur-

geons, ophthalmologists, radiologists, obstetricians, and

neonatologists [15].
Indications about the mode of delivery are controver-

sial. The optimal timing to recommend craniotomy and

neurosurgical removal of the tumor will depend on the

mother’s neurological condition, the histological tumor

type, as well as on the gestational age. In a study pub-

lished in 2011, ten patients with brain tumors were diag-

nosed during pregnancy, prior to craniotomy, five patients

had caesarean sections, two had vaginal deliveries, and in

three patients, the delivery took place after the brain tumor

was removed [16].

In the present case a caesarean section was performed

under general anesthesia. General anesthesia is safe and de-

pendable for operative delivery in pregnant women with in-

tracranial tumor. Tracheal intubation allows maternal

hyperventilation thereby controlling raised intracranial pres-

sure. Hemodynamic stability is readily achieved to main-

tain cerebral perfusion [17].

Figure 1. — MRI of recurrent neuroblastoma.
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Conclusion

It is not clear if tumor relapse was influenced by the meta-

bolic and hormonal changes induced by pregnancy. The

proper management of pregnant women with brain tumors

requires an integrated multidisciplinary approach, in order to

assess all maternal-fetal risks and benefits.
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Introduction

The fetal intra-abdominal umbilical vein varix (FIUV) is

a rare condition characterized by focal dilatation of the um-

bilical vein of the fetus with a diameter which is at least

50% wider than the adjacent umbilical vein diameter, or an

intra-abdominal umbilical vein segment dilated to ≥ nine

mm [1, 2]. Some authors have defined FIUV as a meas-

urement that is more than two standard deviations above

the mean for gestational age [3-5]. It is believed that the di-

latation of the umbilical vein may result from a structural

failure of the vessel’s wall, given by a congenital weakness

or by a progressive parietal thinning.

The first description of a FIUV varix [6] reported the

presence of varicose segment to be a high risk of neonatal

mortality. In the last 30 years approximately, 150 cases of

isolated FIUV varices have been described [7]; as a result

of that, the neonatal prognosis was found to be substantially

better than that reported in older studies [8]. The neonatal

outcome is favorable if the finding is isolated and there are

no associated morphological anomalies [9, 10], and if it is

excluded the presence of a thrombus.

In case of FIUV varix, the fetal morphological anomalies,

most commonly encountered with the support of ultrasound

examination, are: cardiac anomalies, fetal hydrops, fetal

anemia-related anomalies, anomalies of the umbilical ves-

sels, and intrauterine growth restriction (IUGR) [8, 11, 12]. 

In this report, the authors present a case of a FIUV varix

not associated with ultrasound morphological anomalies,

or intra-aneurismal thrombosis.

Case Report

A healthy 37-year-old woman, was referred to the present De-
partment at 32 weeks and 0 days of pregnancy, for a second level
ultrasound examination. The patient was a primipara, non-smoker,
and with no history of haemostasis disorders.

The combined test showed a risk of 1: 7453 of trisomies. Due
to more mature age, the patient underwent amniocentesis that re-
vealed a normal karyotype 46, XX female. The patient was treated
with corticosteroids, in order to induce fetal lung maturity. 

The two-dimensional ultrasound images revealed the presence
of a vascular formation, anechoic cystic mass measuring 19.9 x
20.2 mm with laminar flow (not turbulent), suggestive of vari-
cosities of the umbilical vein in the intra-abdominal extra hepatic
portion (Figure 1). The dilatation was studied by three dimensions
reconstruction (3D) (Figure 2).

The umbilical artery Doppler velocimetry showed a P.I. of 0.9
(normal). No appreciable ultrasound morphological anomalies in
various anatomical regions were detected. The amniotic fluid
index (AFI) was always regular in all the consecutive ultrasound
measurements. The patient was subjected to ultrasound and color
Doppler evaluation every 48 hours and to a cardiotocographic as-
sessment twice a day. Cardiac malformations and wall motion ab-
normalities, with color-Doppler fetal echocardiogram, were
excluded. The assessment of the peak systolic velocity of the mid-
dle cerebral artery (PSV-MCA) showed a value of 90 cm / second
(mild anemia). However, there were no ultrasound indirect signs
of fetal anemia such as hydrops, pericardial effusion or ascites.
Then, the authors performed emergency caesarean section, for a
non-reassuring cardiotocography, at 34 weeks and four days of
gestational age.

A live female newborn, weighing 2,080 grams (55° percentile),
length 44 cm (51° percentile), head circumference 315 mm (68°
percentile), with a round of umbilical cord around the neck, with
7 Apgar score at the first minute was delivered. A 580-gram pla-
centa, with velamentous cord insertion (cord length of 45 cm),
underwent histological examination: an amount of focal ischemic
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infarction areas were discovered, as well as multiple intervillous
fibrin deposits. In correspondence of the varix, pathologic exam-
ination showed marked perivascular extravasation erythrocyte,
but no thrombosis was detected.

Immediately after birth, neonatologists observed a respiratory
distress, associated with costal retractions, which resolved spon-
taneously within two hours after birth without the need of respi-
ratory support and oxygen administration. At admission, in
neonatal intensive care unit (NICU), the newborn reported severe
anemia (Hb 5.7 g / dl, Ht 16.3%), with modest reticulocytosis,
leading to blood transfusion in the first day of extra uterine life.

In the first hours of life, a sub-ependymal bilateral bleeding
spontaneously resolved, without jaundice (total bilirubin 1.5
mg/dl) and with a normal coagulation profile. Hematologic con-
sultation excluded the presence of hemoglobinopathies because
of a severe anemia. The dosage of fetal hemoglobin and direct
Coombs test, on neonatal blood, resulted within normal value.
Chest x-ray, abdomen-pelvis ultrasound and echocardiogram,
were within normal range.

Discussion

The finding of a FIUV varix is an unusual case. In recent

years the importance of this finding is increased [2, 13].

The reason is related to an improvement of the ultrasound

equipment, and a more mature awareness of the sonogra-

pher towards this case. 

In case of a dilated intra-abdominal umbilical vein, it

should be necessary to perform a detailed morphological

evaluation of the fetus, verifying the absence of major mal-

formations, soft markers, cardiac anomalies. The ultrasound

monitoring is always necessary for the surveillance of all

the cases in which there is anemia or fetal distress [14]. 

An analysis of the cases in the literature highlights that is

necessary to verify the absence of a thrombus in the dilated

segment of the umbilical cord, which in turn blocks the

fetal venous circulation and causes sudden fetal death; it is

mandatory to evaluate by fetal echocardiography indirect

signs of cardiac failure such as hydrops, edema, and peri-

cardial effusion [15, 16].

Evaluation of the flow within the dilated tract, as turbu-

lent flow, rather than laminar, poses a greater risk of pre-

mature birth and small for gestational age fetus (SGA) [10]. 

Figure 2. — 3D reconstruction of

intra-abdominal umbilical vein

varix.

Figure 1. — Vascular, anechoic cystic mass measuring 19.9 x 20.2

mm with laminar flow (not turbulent), of the umbilical vein in the

intra-abdominal extra hepatic portion.
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In cases of doubt, color Doppler has been used success-

fully to distinguish these anomalies from other pathologies,

such as duplication cysts, mesenteric, hepatic, choledochal

and urachal cysts, and other cystic lesions originating from

the cord [14]. In order to exclude the presence of chromo-

somal abnormalities it is indicated to complete the diag-

nostic process of the patient with karyotyping.

There is not yet an unanimous obstetrician clinical pro-

tocol, especially if the varicose vein is diagnosed early

(about 22 weeks). In the present Clinic the authors moni-

tored the pregnancy with ultrasound and color Doppler

every 48 hours, and with an cardiotocographic assessment

twice a day.

According to the present authors’ experience, and the ev-

idence in the literature, there are no contraindications for

vaginal delivery, unless occurring complications that re-

quire the performance of cesarean section. As demonstrated

by Mankuta et al. [3], if the FIUV varix is as an isolated

anomaly, the management of these pregnancies, should not

be aggressive as in the past, inducing labor at 36 weeks in-

stead of 34 as was done previously. 
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Introduction

Rectovaginal fistulas are a relatively common obstetric

complication and are related cancer therapeutic irradiation.

However, few cases of foreign body related rectovaginal

fistula have been reported [1-4] in which rectovaginal fis-

tula was caused mainly by lack of diligence by the physi-

cian.

Colpotomizer laparoscopic hysterectomies have become

more common in gynecological surgery. However, there

was a very extremely rare case, in which colpotomy cup, a

part of colpotomizer, was forgotten and retained in the

vagina, and the patient discharged. She was unaware of the

mishap for five years, despite chronic foul odorous vaginal

discharge. Here the authors report an unusual case of rec-

tovaginal fistula caused by the retained colpotomy cup.

Case Report

A 54-year-old woman visited the present Department of Ob-
stetrics and Gynecology complaining of chronic abdominal pain
for several years. The patient had an unusual gynecologic history
and was undergoing a total laparoscopic hysterectomy (TLH) for
diffuse uterine adenomyosis with severe menorrhagia at local hos-
pital. However, upon insertion of laparoscope, severe intestinal
and omental adhesions to the uterus were found, so the operator
stopped the surgical treatment. Almost all the cases of TLH in that
hospital were performed using a colpotomizer. 

The surgeon informed the patient of the failed TLH, she was
then discharged, and did not take any further clinical examina-
tions for the diffuse uterine adenomyosis, choosing to wait for
menopause and to take pain killing measures. 

The patient went through the menopause about one year after
TLH attempt, and did not partake in sexual intercourse. For five

years, she had chronic symptoms, which included: a foul odorous
vaginal discharge, lower abdominal discomfort, and vaginal con-
tamination of feces upon defecation with mild to moderate sever-
ity. Recently, the symptoms were aggravated and the patient
decided to attempt treatment, and thus visited the present depart-
ment.

In the lithotomy position, inspection of vagina showed the pres-
ence of a foreign body contaminated with fecal material. The pa-
tient was admitted for further evaluation, and a colonoscopy
(Figure 1) and abdomino-pelvic computed tomography (APCT)
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Figure 1. — A 3.0-cm sized large rectovaginal fistula at ten cm

from the anal verge on colonoscopy can be seen.
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(Figure 2) were performed. A diagnosis of rectovaginal fistula
caused by a retained colpotomy cup was made, and surgical treat-
ment was planned.

The retained colpotomy cup was removed tranvaginally under
general anesthesia (Figure 3), before the main operation, which
was a total abdominal hysterectomy with bilateral salpingo-
oophorectomy, fistulectomy with primary repair, and ileostomy.
The patient was discharged 16 days after the operation without
any major complications, and a take-down ileostomy was planned
at three months later.

Discussion

Rectovaginal fistula caused by a foreign body in the

vagina has been rarely reported. The retained foreign bod-

ies in the vagina are usually non-surgical instruments.

However, in this case the foreign body was a colpotomy

cup, and is the first report of rectovaginal fistula caused by

colpotomy cup in the literature.

In gynecologic surgery, colpotomizer is often used effi-

ciently for laparoscopic surgery with easy manipulation of

uterus, especially in TLH. There are several steps to pre-

vent colpotomizer instruments being left behind, these in-

clude: expulsion of the uterus through vagina together with

the used colpotomizer in TLH, and counting all the surgi-

cal instruments before and after operation at least twice,

and finally a vaginal inspection; dressings should then be

performed by the operator at the in-patient and out-patient

base follow-up. In this case, because TLH was completed

due to pelvic adhesion, expulsion of the uterus did not

occur; this is why the usual removal of colpotomizer and

counting of instruments were not performed by the operat-

ing team. The patient, then did not take the routine out-pa-

tient follow up. Moreover, women in the menopause often

opt not to be sexually active, therefore there is less chance

for discovery of the foreign body in the vagina by her sex-

ual partner.

A rectovaginal fistula must be surgically managed with

underlying uterine adenomyosis combined pelvic adhesion.

Before the operation, controlling of chronic inflammation

with elevated C-reactive protein (CRP) with antibiotics for

seven days, and cleaning of vagina and rectosimoid were

Figure 2. — A  4.0 x

3.5-cm opaque appara-

tus foreign body in

vagina with gross perfo-

ration in vaginal wall

and anterior rectal wall;

chronic fistulous tract

formation by posterior

tip of foreign body. A

circa five-cm subserosal

myomas in uterine cor-

pus (A). Smooth mod-

erate enlargement of

uterine corpus; ill-de-

fined diffuse thickening

of myometrium; adeno-

myosis suggested (B).

Figure 3. — The colp-

otomy cup is located in

the upper vagina of the

patient contaminated

with feces (A). The

foreign body is ex-

pulsed (B).
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performed to make the operation safe and protect from

postoperative wound complication, such as dehiscence of

the sutured wound. 

The present authors report a rare case of rectovaginal fis-

tula caused by a colpotomy cup left behind, with the main

cause being negligence. Also, it is important to carefully

follow up a patient after any form of surgery, in this case

immediate discovery of the foreign body by either the pa-

tient or medical team would have protected from postoper-

ative complication, especially, rectovaginal fistula as in the

present case.
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Introduction

Peripartum cardiomyopathy (PPCM) is a rare but poten-

tially devastating complication of pregnancy associated

with heart failure due to left ventricular systolic dysfunction

occurring within the last month of pregnancy and five

month postpartum with no obvious other cause of heart fail-

ure and no pre-existing heart disease [1]. Classical symp-

toms of this condition, such as worsening dyspnea or ankle

swelling, are often attributed to the hemodynamic stress of

pregnancy, which frequently lead to delay in the diagnosis

of PPCM [1]. There are several predictors of unfavorable

outcome that include increasing maternal age, multiple

pregnancies, history of hypertension, late onset of symp-

toms following delivery, non-Caucasian origin, and delayed

diagnosis [2]. 

Despite significant improvements in the management of

heart failure, the morbidity and mortality related to this con-

dition remain significant, with mortality rates of between

9% and 32%, and cardiac transplantation required in up to

10% of survivors [3, 4]. 

Case Report

A 33-year-old woman with polycystic ovarian syndrome and
infertility was successfully treated with clomiphene citrate. She
had undergone intrauterine insemination “swim up” and triple
pregnancy was conceived. Because of uterine contractions, she
received intravenous tocolytic therapy for two days during sec-

ond and progesterone vaginally 200 mg twice daily, during third
trimester of pregnancy. Her blood pressure was normal during
each hospitalization and she had no signs or history of previous
cardiovascular disease. The patient delivered by cesarean section
in 35th weeks of gestation with three healthy newborns with fol-
lowing measures: male 1,800 g/Apgar score 5/7, male 2,100
g/Apgar score 5/6, and female 1,730 g/Apgar score 4/5. One day
after delivery patient developed symptoms of cardiovascular and
respiratory dysfunction with neurological symptoms presenting
in the form of five convulsive attacks. Initial examination revealed
a blood pressure of 130/80 mmHg, a regular pulse of 130 bpm, an
elevated jugular venous pressure (JVP), and inspiratory crepita-
tions in the left lung. 

Initial blood results revealed slightly elevation of creatine ki-
nase MB fraction 52 U/l (normal range 0.1-40.0) and markedly
elevated AST 142 U/l (normal range <37), lactate dehydrogenase
1,288 U/l (normal range 226-460), brain natriuretic peptide (BNP)
1,835 pg/ml (normal range <18.4 pg/ml), while blood count, urea,
and electrolytes were all within normal range. Blood gas analysis
was: pH 7.49, pCO2 3.7, pO2 19.3, oxygen saturation 78%. Chest
X-ray showed cardiomegaly with left basal shadowing and left
pleural effusion. ECG showed sinus tachycardia of 130 bpm with-
out significant change in S-T segment. Echocardiography revealed
a dilated left ventricular internal diameter of 5.5 cm with global
hypokinesis, impaired left ventricular (LV) systolic function, and
ejection fraction (EF) of 25-30%. CT scan of endocranium
showed normal findings without ischemic or vascular lesions. The
patient was transferred to the intensive care unit, and because she
developed respiratory insufficiency, she was immediately intu-
bated and placed on mechanic ventilation, with dobutamine and
furosemid started to treat heart failure, anti-edematous therapy
(manitol), anti-aggregation therapy (low weight heparin), anti-
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convulsive (MgSO4), ACE inhibitors, xylocaine because of the
sporadic ventricular extra systolic arrhythmias, digitalis, antibi-
otics (teicoplanin, meropenem, vancomycin), and bromocriptine.

Concurrently LV function improved, heart failure and respira-
tory insufficiency symptoms and signs decreased. On the third day
after delivery she was extubated, on the repeated chest X-ray done
on the 10th day after delivery there was no plural effusion. Echocar-
diography was done on the 18th day after delivery revealing normal
dimension of the left ventricle, EF was 64%, no pericardial effu-
sion was detected, BNP level was reduced to 411 pg/ml after three
weeks of delivery, and to 156 pg/ml after two months. Patient was
discharged from the hospital on the 22nd day after delivery.

Discussion

PPCM is a pregnancy associated myocardial disease that

is heterogeneous and seems to have important phenotypic

variations in different geographical regions, so it is diffi-

cult to formulate uniform recommendations for the treat-

ment of this condition [5]. The etiology of PPCM is still

unknown, and many potential causes have been proposed

but not proven, such as viral myocarditis, abnormal im-

mune response to pregnancy, inadequate response to in-

creased hemodynamic burden of pregnancy, hormonal

abnormalities, inflammation, and apoptosis [6]. Prolonged

tocolytic therapy also could be a possible cause of PPCM,

but it is not determined whether it has direct influence or if

it just unmasks a preexisting subclinical disease [7]. Recent

investigations in large cohorts of familial dilated car-

diomyopathy reveal that genetic etiologies may be identi-

fied in a substantial fraction of women with PPCM [8].

The treatment for PPCM is similar to that for other forms

of heart failure and consists of angiotensin-converting en-

zyme inhibitors that are used to reduce afterload by va-

sodilatation if PPCM occurs after pregnancy, β-blockers

used to treat tachycardia and arrhythmias, diuretics that re-

duce preload, and because of a high incidence of throm-

boembolic complications in these patients, the use of

heparin is also necessary.

Several recent reports have noted that bromocriptine and

prolactin antagonist carbergoline could preserve LV func-

tion in PPCM [9]. The treatment of PPCM with bromocrip-

tine was based on the study results that increased oxidative

stress could lead to an increased expression and activity of

the cathepsin-D, which is responsible for cleaving the 32-

kDa form of prolactin to a smaller fragment which possesses

antiangiogenic, proinflammatory, and vaso- constrictory

properties and could cause dilated cardiomyopathy [1]. 

The present patient with acute PPCM, who in addition to

standard therapy for heart failure, received also bromocrip-

tine and had a successful recovery despite initially dramatic

clinical presentation. Regarding the risk factors for devel-

opment of PPCM, the present patient had triplet pregnancy

and once received intravenous tocolytic therapy during sec-

ond trimester of pregnancy. Positive response to applied

therapy in this case could be attributed to LV diastolic di-

mension and systolic function (left ventricle ejection frac-

tion -LVEF). A multivariate analysis by Goland et al. in 187

patient with PPCM [10] found that LVEF >30% and LV

end-diastolic dimension < 55mm were significantly related

to LV recovery, suggesting a relationship between the de-

gree of initial myocardial insult and recovery.

In conclusion, timely detection and initiation of treatment

are important factors for complete recovery of patients with

PPCM. The identification of predictors of LV recovery may

help stratify patients who would benefit from more inva-

sive and expensive forms of therapies. Even with full re-

covery, some additional risk of relapse remains present in

patients with PPCM. 
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Introduction

Chronic renal failure (CRF) is end-stage kidney disease;

CRF subjects require the application of frequent dialysis

programs in order to survive. CRF is associated with men-

strual disturbances, fetal loss, and infertility. Pregnancy

superimposed on CRF with diabetes mellitus (DM) type

II may prove to have an adverse impact on the mother and

increases the incidence of obstetric implications, such as

sudden onset of elevated arterial blood pressure, intrauter-

ine growth restriction, premature delivery, and polyhy-

dramnios. 

Case Report

The patient, a 32-year-old rhesus positive, non-smoker Greek
female, gravid 1, para 2, with a pre-pregnancy weight of 65 kg
was diagnosed with end stage renal disease (ERSD) in 2007 dur-
ing her first pregnancy and she was started hemodialysis in De-
cember 2007. The patient conceived, six years after maintenance
hemodialysis (three four-hour sessions weekly). Despite the risks
of prematurity and neonatal morbidity, the patient opted to con-
tinue with the pregnancy. After confirmation of gestation, treat-
ment of dialysis was increased up to four hours daily (six
sessions/week). The patient did not develop anemia (Ht=38%,
Hb=12.1 gr/dl). Erythropoietin’s dose was increased from a mean
weekly dose of 9,000 units to 18,000 units during pregnancy.
Low-dose aspirin was suggested to prevent preeclampsia.

She visited the outpatient clinic in the present Fetal Medicine De-
partment at 13 weeks of gestation as dated by her last menstrual pe-
riod. Her nuchal translucency (NT=1.80 mm) was within normal

range. She had an important medical history of insulin-dependent
diabetes since the age of 13 and one female child delivered at 32
weeks with cesarean section due to deterioration of renal function-
weighing 1,530 grams with an uneventful neonatal period. She was
on twice-daily short-acting monocomponent insulins injections sub-
cutaneously for her diabetes. Viral serology markers for parvovirus,
toxoplasma, cytomegalovirus, and rubella, HIV, HBV, HCV, HSV,
and RPR were negative. Clinical examination was normal and no
allergies were reported. During her follow-ups, fetal well-being was
monitored through serial scanning, assessment of the biophysical
profile, and Doppler measurements; growth pattern was within nor-
mal range. Her second level scan at 22 weeks including cervical
length assessment (CL≈3.7mm) showed no anatomical anomalies.
Fetal echo revealed no signs of congenital heart disease with a base-
line fetal heart rate of 135 beats per minute.

The patient revisited again the clinic for her growth scan at 27
weeks and ultrasound showed polyhydramnios (AFI≈24). Fetal
growth (EFBW≈1,030 grams) was calculated by measurement of
biparietal (BPD) and occipitofrontal (OCF) diameters, abdominal
circumference (AC), and femur length (FL). Admission to the ob-
stetric ward was suggested because of the severely amniotic fluid
increase and the consequent premature contractions. During hos-
pitalization, normal blood glucose titer was retained owing to a
strict diabetic control; the amniotic fluid index increased up to 26.
The patient was on daily hemodialysis; the average concentration
of the pre-dialysis and post-dialysis urea were between 80 mg/dl
and 45 mg/dl respectively; serum creatinine levels were no more
than 5.8 mg/dl and 3.6 mg/dl, respectively. The increased fre-
quency of hemodialysis sessions assisted in achieving normal bio-
chemistry with regards to acid-base and electrolyte balance, avoid
marked shifts in intravascular volume, and maintain a friendly
metabolic environment for the fetus. The authors were being ex-
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tremely careful regarding administration of tocolysis due to total
failure of the kidneys. She was administered anticoagulant therapy
with low-molecular-weight heparin (LMWH) at therapeutic doses
throughout renal therapy. Her blood pressure was within normal
range (maximum 120/60 mm/Hg) (Figure 1). She developed nei-
ther vascular nor neurologic complications in regards to her dia-
betes mellitus. The marked antenatal surveillance with the use of
high resolution ultrasound scanning in combination with daily
haemodialysis preserved the normality of the blood volume of the
patient and guaranteed a healthy intrauterine environment for the
baby’s survival. As gestation progressed, biophysical profile was
performed weekly and kidney clearance procedures were intensi-
fied in order to limit the emergence of polyhydramnios. Doppler
assessment of the umbilical and middle cerebral arteries detected
no signs of fetal distress.  

Taking into account the presence of polyhydramnios, chronic
renal failure, and fetal growth curve, a cesarean section was sched-
uled at 30+3 weeks. Lung maturation was induced with 12 mg
betamethasone at 29 weeks (two doses separated in 24 hours).
During the cesarean section, complete rupture of the uterine wall
was observed. A female baby weighing 1,730 grams was born
with Apgar scores of 6 at nine minutes and 7 at five minutes, and
the neonate required medical attention; despite considerable ef-
forts in the neonatal ward, the baby of the patient survived ten
days. A patent arterial duct, that failed to disintegrate postnatally,
contributed significantly to her neonatal death. 

Discussion

Gestation is a physiological event that induces kidney

function alterations; the stage of renal function is the vital

parameter that outlines the course of a gestation and its

neonatal outcome. The combination of end-stage renal fail-

ure and pregnancy is infrequent. Long-term dialysis therapy

is absolutely essential in ESRF; a term used alternatively for

chronic renal failure. A considerable number of patients with

CRF are asymptomatic, until uremic symptoms appear. The

occurrence of a preterm delivery or a baby with fetal growth

restriction carries a risk for the appearance of ESRF post-

partum. Obstetric management embraces the assessment of

renal function, blood pressure, and antenatal monitoring.

Irregular menstrual cycles, anovulation, nausea, and fetal

loss appear frequently in dialysis patients. The co-existence

of chronic renal impairment and diabetes mellitus in gesta-

tion predisposes to a declining renal function and the ap-

pearance of obstetric complications: hypertensive crisis, low

hematocrit values, polyhydramnios, growth retardation,

early uterine contractions, and uremia [1]. Women on

chronic dialysis as a result of end-stage renal insufficiency

have reduced fecundability; their babies are often born be-

fore the 36th week of gestation, and they are of low birth

weight; the mean date of delivery in renal patients is ap-

proximately 32 weeks. Despite the improved fetal outcome,

a large number of pregnancies fail to reach a full-term de-

livery with the number of neonatal deaths still remaining

high [2]. Clinical researchers observed that a long term he-

modialysis therapy program applied on polyhydramnios

parturients reduced the incidence of uterine rupture and af-

fected positively the fetal survival outcome [1-3]. Intensi-

fying hemodialysis by increasing the number the frequency

of treatments reduces amniotic fluid volume; it is consid-

ered to be the essential therapeutic means for a favorable

fetal outcome. Despite significant improvement on pre-

pregnancy counselling, antenatal surveillance and neonatal

care units, infant survival can approach the figure of 50%.

Pre-eclampsia and poly- hydramnios require careful atten-

tion since they might exert a strong impact on maternal and

fetal health. In ESRF, fetal demise can occur early in the

second trimester, but the risk of intrauterine death is existent

in all three trimesters of gestation; fetal viability is a crucial

parameter in renal subjects [4]. Hypertension is indicated as

the dominating peril in renal patients. Any type of hyper-

tensive disease (i.e., preeclampsia, chronic hypertension)

predisposes to renal damage. Pre-existing kidney disease as-

sociated with hypertension renders women susceptible to

pre-eclampsia. A common complication in pregnant women

Figure 1. — Pre- and post-dialysis Mean Ar-

terial Pressure (MAP) during the last 25 he-

modialysis (HD) sessions.
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with renal impairment is the incidence of preeclampsia

along with a deteriorating kidney function. CRF is respon-

sible for poor placentation and its cognate endothelial dys-

function; obstruction of the glomerular capillaries is the

distinguishing feature of kidney damage in pre-eclamptic

women. Newborns are subject to growth retardation,

preterm delivery, and a higher possibility for hospital ad-

mittance. Women of childbearing age, who are on dialysis

for chronic renal failure, should be specifically advised pre-

natally on the possible implications of a preterm delivery

with neurodevelopmental delay-a possible consequence of

impaired dominant hemispheric maturation- and even worse

of a devastating fetal outcome [5]. An analysis of the med-

ical literature illustrates that chronic renal failure is en-

countered in 0.03% to 0.12% of the parturient cases.

Additionally, kidney patients are liable to have comorbidi-

ties, i.e., cardiac or lung disease, diabetes or anemia [6]. Re-

gardless of the intensive dialysis programs and the wary

prenatal surveillance, a uremic intrauterine environment can

be lethal for the growing embryo [7-9]. A constant uterine

environment with no abrupt changes in fluid volume and no

hypotensive episodes guarantees a favorable prognosis for

the neonate. Infant survival is the most challenging part in

kidney patients, since the fetus is struggling to grow in a

hostile uterine environment; neonatal demise is anticipated

more frequently compared to the general population [10].

Given these thoughts, these gestations are deemed to be high

risk and childbearers should be counselled by experts on the

field to illustrate the utmost hardships and risks throughout

the course of gestation. The potential complications of

neonatal death and increased maternal morbidity are pres-

ent, despite the precise application of the obstetric protocols

and the efficient management of the polyhydramnios.
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Introduction

Binder syndrome or also known as maxillo-nasal dysplasia

or maxillo-nasal dysostosis, is a rare congenital malforma-

tion characterized by an abnormal development of the max-

illa and the nasal complex. Initially described by Zuckerland

[1] in 1882, it was Binder [2] who, in 1962, reported three

cases and described the six most remarkable characters of the

syndrome: facial dysmorphism secondary to a naso-maxil-

lary hypoplasia, absence or decreased nasal bridge, short nasal

columella, convex upper lip with associated dental Angle

Class III malocclusion, atrophy of the nasal mucosa, and ab-

sence of the frontal sinus (not obligatory).

Patients with Binder syndrome have a typical facial ap-

pearance, including midfacial hypoplasia with verticalized

nasal bones, flattened tip and alar wings, acute naso-labial

angle, and the presence of a naso-frontal angle measuring

between 150° and 160°(compared to the normal value of

135°); these eventually result in a concave midfacial profile

[3] caused by the hypoplasia of the upper maxilla and its

retroposition. Most patients have some or all of the features

described, depending on the severity of the syndrome.

Since it was described in 1962, more than 200 cases have

been reported.. The first prenatal diagnosis case of Binder’s

phenotype was published in 2000 [4]. The diagnostic triad

was formed by a nasal flattening in the mid-sagittal profile, a

verticalization of the nasal bones and a maxilla’s retroposi-

tion. The next case was published in 2005 by Cuillier et al. [5]

It is important to remark that hypertelorism, exophthal-

mos, occult spina bifida, and mental retardation can be as-

sociated. Cervical spine malformations have been described

in 50% of patients, being the most common the atlas and

axis, anterior or posterior, with defects or the fusion of the

vertebras [6]. Prosencephalon [7] irregularities, and stra-

bismus [8] are also associated.

Some authors consider that the disorder does not repre-

sent a single nosologic entity and that the use of the word

‘syndrome’ or ‘dysplasia’ is inappropriate. They suggest

the use of Binder ‘phenotype’ [9] or ‘association’ or a

‘symptom’ as a non-specific abnormality of the naso-max-

illary complex, possibly related (in many cases) to prena-

tal deficiency of vitamin K, warfarin embryopathy or

chondrodysplasia punctata (CDP). 

Two cases of Binder syndrome were diagnosed at 22

weeks of gestation using two- and three-dimension ultra-

sound. The first sign was an isolated flattened fetal nose in

the mid-sagittal plane. Further ultrasound imaging showed

the absence of the naso-frontal angle, giving impression of

flat forehead and small fetal nose. Complementary imaging

tests confirmed the sonographic diagnosis adding hyper-

telorism and exophthalmos in one of the two cases.
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Summary
Objective: Binder syndrome is a rare congenital malformation presenting an abnormal maxilla´s development associated to other

characteristical facial features, like absence or decreased nasal bridge, short nasal columella, convex upper lip with associated den-
tal Angle Class III malocclusion, atrophy of the nasal mucosa, and absence of the frontal sinus. Mental retardation and other clini-
cal signs may also be present. Two cases of Binder syndrome were diagnosed at 22 weeks of gestation during the second trimester
ultrasound (2D). Cases Report: The first feature detected, in both cases, was a flattened fetal nose in the mid-sagittal plane. Further
controls objectivated absence of the naso-frontal angle and a mild hypertelorism. In both cases the parents were informed of the find-
ings and the impossibility of excluding other associated features diagnosed after birth. Once the differential diagnosis was performed,
one of the couples decided to terminate the pregnancy. The findings postmortem confirmed the diagnosis. In the second case, the new-
born presented the phenotype previously detected, however, a normal psychomotor development was eventually evidenced. Con-
clusion: The Binder syndrome is an uncommon clinical entity with a recognizable congenital condition characterized by a retruded
midface and an extremely flat nose. The exact birth prevalence remains unknown. It is important to understand that Binder’s syn-
drome has a variable prognosis, depending on the other associated features it presents. When diagnosed, an accurate differential di-
agnosis has to be performed.
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Case Report

The first case included a 22-year-old, nullipara, with no relevant
medical records, and all the analytical controls and first trimester
ultrasound markers in the limit of normality, that attended at week
22 of gestation for a routine morphological ultrasound scanner.
The examination was performed using a two-dimensional high-
definition ultrasound.

The fetus biometrics corresponded to gestational age and fe-
male genitalia were present. During the examination, a nasal hy-
poplasia with reduced naso-frontal angle was identified and a mild
hypertelorism was also detected. (Figure 1) No other structural
abnormalities were seen. These findings were confirmed with an
MRI (Figure 2)

An amniocentesis was performed to exclude chromosomal ab-
normalities, resulting in euploid female karyotype (46 XX). The
sonographic findings were presented at the fetal medicine com-
mittee of the present center (formed by geneticists, radiologists,
pediatricians, gynecologists, and biologist experts in prenatal di-
agnosis) and concluded that the most probable diagnosis was
Binder syndrome. Unable to exclude other disorders and patholo-
gies with a postnatal diagnosis, the couple decided to voluntarily
terminate pregnancy. 

The post-mortem findings documented a facial dysmorphia,
with a nasal hypoplasia, a short columella, and a flat mild face. A
mild hypertelorism and a slight exophthalmos were also present.
No other significant findings were found (Figure 3).

The second case included a 29-year-old nullipara, with history
of chronic venous insufficiency controlled without treatment, that
attended for a routine screening examination. She had no obstetri-
cal relevant records, with a low risk first trimester screening. At
22.3 weeks of gestation, morphological second trimester ultra-
sound was performed. The fetus with female external genitalia,
had measurements corresponding to gestational age and a nasal
hypoplasia accompanied by polyhydramnios and single umbilical

artery was documented. No other facial or fetal abnormalities were
observed. A normal female karyotype was obtained and fetal MRI
confirmed the diagnosis. The case and the ultrasound findings were
presented in the committee of prenatal diagnosis, and the most re-
liable diagnosis was the Binder syndrome. The family was in-
formed of the prognosis and the possible postnatal associations
(mental retardation, dental malocclusion, etc.) and they decided to
continue pregnancy.

At 25.5 weeks of gestation, the patient was admitted in hospi-
tal for premature rupture of membranes. Antibiotics, tocolytic
treatment, and fetal lung maturity were established.

During the admission the patient presented alteration of some
laboratory parameters compatible with HELLP syndrome (he-
molytic anemia, elevated transaminases, and thrombocytopenia).
Normal blood pressure was reported and no proteinuria was ob-
served. Fetal welfare assessments were made, evidencing normal
umbilical artery and middle cerebral artery (MCA) Doppler and
a reactive pattern in the non-stress test. At 27.6 weeks of preg-
nancy, the laboratory parameters began to worsen and the ultra-
sound control reported an impairment of the MCA. In view of the
risk that existed for the pregnant woman and assuming that in any
time the clinical conditions could change, the Obstetric team de-
cided to terminate the pregnancy. A 1,020 gram baby was born by
cesarean section. She was admitted in the neonatal unit for pre-
maturity with good outcome. The post-natal examination revealed
a marked nasal hypoplasia accompanied by a decreased fronto-
nasal angle without other associated abnormalities (Figure 4). The
mother had a posterior good clinical evolution. At day 57 of life,
the baby was discharged with a normal cerebral ultrasound scan.
In posterior controls (six and 12 months later), a normal psy-
chomotor development was evidenced.

Discussion

The identification of a normal fetal profile through the

ultrasound examination during the second trimester of

pregnancy is important to exclude facial abnormalities [10]

as micrognathia, macroglossia (associated with Down syn-

drome) or a concave front related to microcephaly [11]. Al-

though Binder's syndrome is uncommon, its prenatal

Figure 2. — Fetal

MRI (sagittal pro-

file). Nasal hypo

poplasia in a 22

gestational week

fetus.

Figure 1. — Ultrasound Image shows a sagittal fetal facial profile

at 22 weeks of gestation. A marked nasal hypoplasia can be ob-

served, with a superior lip prominence.
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diagnosis is possible if a flattened medium sagittal profile

or a nasal hypoplasia is detected in the ultrasound exami-

nation.

Once the alteration is identified, it is necessary to per-

form a detailed neurosonography, an accurate facial ex-

amination, as well as, a review of the fetus morphology to

exclude out other associated anomalies which could lead

to other entities [12]. CDP is one of the differential diag-

noses to consider. Although nasal hypoplasia is also pres-

ent in this entity, other features as scoliosis and

asymmetric rib cage could be encountered. This syndrome

(CDP) is included in a heterogeneous group of skeletal

dysplasias, and it is characterized by the radiographic ap-

pearance of a dotted cartilage (punctate calcifications)

skeletal or extra-skeletal, secondary to abnormal calcium

deposition during the formation of endochondral bone,

occurring up to the 12 years of age [13]. Other associated

features include facial dysmorphism, respiratory distress,

mental retardation, and congenital cataracts.

Some authors consider Binder syndrome and CDP are re-

lated [14], as they share a similar phenotypic appearance,

including a verticalized midface and a nasal hypoplasia. In

fact, Sheffield et al. [15] in 1989 reviewed 103 cases of

CDP and concluded that Binder syndrome should be clas-

sified as a mild form or symptom of CDP [16]. Sheffield et
al. pointed out that most patients with Binder syndrome

seek medical attention in adolescence. Indeed by this age,

the diagnostic radiologic features of CDP could have dis-

appeared and therefore the diagnosis is often not consid-

ered. Other authors consider it as two separate entities.

Other diagnoses also need to be excluded when nasal hy-

poplasia and facial abnormalities are detected, such as a

fetal vitamin K deficiency [17, 18], a maternal consumption

of warfarin or alcohol especially in the first trimester of

pregnancy. The Robinow syndrome (hypertelorism, limb

hypoplasia, fusion of vertebrae, brachydactyly and/or cleft

palate); the Stickler syndrome, (myopia, deafness and

spondylo-epiphyseal dysplasia) or the Apert syndrome (in

which the craniosynostosis commonly documented causes

ocular subluxation due to the orbital hypoplasia) also have

to be considered.

The etiology, prevalence, and type of inheritance, are not

entirely clear. However, it has been suggested that the max-

illo-nasal dysplasia is a result of a concurrent process in-

duced by the forebrain and the vertebrae, which would

justify the increased incidence of vertebral alterations as-

sociated with the syndrome [19].

Holmström and Gewalli described an inhibition of the

ossification center that would normally form the lateral and

inferior borders of the piriform aperture during the fifth and

sixth gestational weeks, leading to a localized hypoplasia of

the upper jaw, thus resulting in a retracted columellar/lip

junction and lack of the normal triangular flare in the lower

part of the columella: features commonly seen in patients

with Binder syndrome [20]. Other suggested associations

include birth trauma [21] and genetic factors [22], although

in most cases, the expression of the syndrome is a result of

sporadic mutations. Several authors describe families with

dominant pattern of inheritance. For example, Olow-Nor-

denram [23] reported a 36% positive family history in 97

patients with Binder syndrome, This fact would be ex-

plained by either autosomal recessive inheritance with re-

duced penetrance or by multifactorial inheritance [24].

Figure 3. — Post-mortem findings. Mild hypertelorism confirmed

in the fetal autopsy (22 gestational weeks).

Figure 4. — Facial profile of a 57-day newborn (corrected gesta-

tional age 36 weeks) with nasal hypoplasia with convex upper lip.
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In the Binder syndrome, the facial malformation appear

usually isolated; however, in a few cases it can be associ-

ated to mental retardation [25], alterations of the cervical

vertebrae, other skeletal defects, hypertelorism, and stra-

bismus: a fact that impoverishes the prognosis. Decreased

intelligence does not seem to be a significant feature in

Binder syndrome. In a review of cases, only seven out of

108 patients presented mental retardation [26, 27]. Four of

them had additional features (Down Syndrome, cleft palate,

strabismus), while the other three had poor school per-

formances. The diagnosis of Binder syndrome is clinical

and differential diagnosis is extensive, and although many

diagnoses can be excluded, many others cannot.

The prognosis of a fetus with a case of isolated max-

illo-nasal dysostosis is excellent. However, the finding of

this isolated malformation with a normal karyotype usu-

ally has good prognosis and the possibility of being sur-

gically corrected [28]. The treatment differs depending on

the degree of affectation and the facial anomalies pre-

sented. If the maxillo-nasal dysplasia is diagnosed post-

natally, and if it is isolated, surgical correction is the

elective choice [29].

In the first case described, the nasal hypoplasia was as-

sociated with an absent naso-frontal angle and a slight hy-

pertelorism. The post-mortem findings correlated with the

phenotypes of infants and children diagnosed with Binder

syndrome. The phenotypic traits detected sonographically

did not correlate with the parent’s profile. This caused

major emotional stress; furthermore, the small risk of

mental retardation was unacceptable to them. Both rea-

sons were decisive to request a termination of pregnancy.

This case highlights some of the ethical issues that arise

when morphological abnormalities are detected on 20

weeks ultrasound. It also questions the diagnosis of ab-

normalities for which there is no confirmatory diagnostic

tests. The fact that several differential diagnostics have to

be considered, also determines the decision of the parents.

Conclusions

Binder syndrome is an uncommon clinical entity with a

recognizable congenital condition characterized by a

retruded midface and a extremely flat nose. The exact birth

prevalence remains unknown. It is important to understand

that Binder syndrome has a variable prognosis, depending

on the other associated features it presents. Therefore when

diagnosed in utero, it is important to examine exhaustively

the facial features and detect fetal abnormalities that could

deteriorate the prognosis. Furthermore, informing and ad-

vising the family from a multidisciplinary perspective

guides them to make a more accurate decision, while al-

ways considering that an isolated nasal hypoplasia with-

out chromosomal abnormalities associated has, in most

cases, good prognosis and a satisfactory surgical correc-

tion is possible.
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Introduction

Fetomaternal hemorrhage (FMH) refers to entry of fetal

erythrocyte into maternal circulation during pregnancy,

which can cause fetal anemia and maternal hemolysis. It

was first proposed by Wienes in 1948 and later was con-

firmed by Chown in 1954 [1]. Small amount of FMH which

is less than 0.1 ml occurs in most pregnancies and it has no

effect on fetus. Massive FMH greater than 150 ml can af-

fect the pregnancy outcome by causing severe fetal anemia,

unexpected stillbirth, and neonatal death. The perinatal

mortality caused by massive FMH is up to 33~50% [1].

However, most cases of FMH are idiopathic or “silent” and

may remain undiagnosed until delivery. The authors re-

cently encountered two rare cases of silent massive FMH of

unknown cause in the third trimester of pregnancy, which

presented with non-reactive fetal heart rhythm or decreased

fetal movement at the very beginning, and resulted in se-

vere fetal anemia and neonatal deaths.

Case Report 

Case 1, a 27-year-old woman, gravida 1, para 0, was admitted
to hospital at 39+5 gestation weeks because of a small amount of
vaginal bleeding with no associated abdominal pain or rupture of
membrane over the preceding three days. During the pregnancy,
there was no complications and exposure to any infectious agent
or abdominal trauma or invasive obstetric procedures. Her blood
type was A-type, Rh positive, with a recent negative antibodies
screening. The cervix was found to be un effaced and undilated.
Repeated fetal cardiotocograph (CTG) after admission showed
non-reactive pattern with reduced variability of the baseline but
the biophysical profile obtained by ultrasound was normal (score

= 8/8). The fetal movement of maternal perception was normal
too. Eighteen hours after admission, the fetal CTG showed non-
reactive pattern with sinusoidal wave. The emergency cesarean
section under general anesthesia was performed immediately for
suspicious fetal distress. Severe meconium stained amniotic fluid
was found during the operation. A very pale male infant weighing
3,200 grams was delivered without edema. Apgar scores were 6,
8, and 8 at one, three, and five minutes, respectively. The baby
was transferred to the NICU immediately. The arterial pH, hemo-
globin level, hematocrit and reticulocytes of the infant at birth
were 6.91, 33 g/L, 11.7%, and 22.12%, respectively. The blood
type of the baby was AB-type, Rh positive. Meanwhile, the au-
thors found the maternal hemoglobin F (HbF) detected by high-
performance liquid chromatography (HPLC) and α-fetoprotein
(AFP) were 3.7% and >1000.0 ng/ml, respectively, which were
much higher than normal. The estimated FMH volume was 185
ml [2]. The histopathology results of the placenta and umbilical
cord were unremarkable. The baby required a number of blood
transfusions, and suffered from severe acidosis, electrolyte dis-
turbances, respiratory distress, hepatic failure and disseminated
intravascular coagulation. However, the baby showed adverse re-
action to the treatments including blood transfusion, fluid expan-
sion, homeostasis correcting, and coagulation rectification, and
died 48 hours after birth. 

Case 2, a 29-year-old woman, gravida 1, para 0, was admitted
to hospital at 38 +3 gestation weeks with decreased fetal move-
ment. Regular prenatal care was normal and her blood type was
B-type, Rh positive. She had a history of diminished fetal move-
ment one day before admission without visiting doctor. She had
neither abdominal pain, vaginal bleeding nor rupture of mem-
brane. An infant was delivered by emergency cesarean section
under general anesthesia two hours after admission because of
non-reactive pattern with decreased variability of fetal CTG and
low biophysical profile by ultrasound (score = 5/8). Severe meco-
nium stained amniotic fluid was found during the operation. A
very pale 2,600-gram female infant was delivered without edema.
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Apgar scores were 1, 3, and 5 at one, three, and five minutes, re-
spectively. The baby was transferred to NICU immediately. The
arterial pH, hemoglobin level, hematocrit, and reticulocytes of the
infant at birth were 7.08, 29 g/L, 9.4%, and 10.11%, respectively.
The blood type of the baby was O-type, Rh positive. Maternal
HbF detected by HPLC and AFP were 4.3% and 1580.9 ng/ml,
respectively, which were significantly higher than normal. The es-
timated FMH volume was 215 ml [2]. Histological examination of
the placenta revealed non-specific chorangiosis, including little
intervillous thromboses and calcification lesions. There were no
signs of hemorrhage, vascular tumor or intraplacental hematomas.
The umbilical cord was normal too. The neonate required inten-
sive treatment, including a number of blood transfusions and ven-
tilator support for severe acidosis, electrolyte disturbances,
respiratory distress, hepatic failure, kidney failure, and dissemi-
nated intravascular coagulation secondary to massive FMH. The
baby was in very serious condition after blood transfusion, fluid
expansion, homeostasis correcting, and coagulation rectification.
Intensive care was withdrawn at 72 hours after discussion with
the parents, due to severe intraventricular hemorrhage. 

Discussion

The two cases reported here were both rare massive FMH

with unknown reason at late pregnancy which lead to se-

vere fetal anemia and neonatal death. The incidence of mas-

sive FMH was estimated ranging from 0.2-0.9 per 1,000

births [3]. The real reason is unknown but it was speculated

that a disruption of the trophoblast cell in the fetal-mater-

nal interface may allow a large amount of fetal erythrocytes

entering from the higher pressure fetal circulation into the

intervillous space where they eventually enter into mater-

nal circulation [2]. 

The risk factors causing FMH include blood type in-

compatibility, abdominal trauma, amniocentesis, external

cephalic inversion, hypertensive disorders or placental and

umbilical cord abnormalities, such as choriocarcinoma [4,

5]. However, the two rare cases reported here are idiopathic

in origin, spontaneous, and uncomplicated near-term preg-

nancies.

Identifying the timing of the onset is very important in

the management of FMH. Unfortunately, this issue seems

to be unresolved by far. Observational reports suggest that

a slow loss of up to 30% of blood volume for fetal can be

tolerated and hydrops from anemia (fetal Hgb < 60 g/L) de-

velop for several days (four to six days), while with acute

blood loss the chance for fetal damage is significantly

higher. Moreover, hyperacute hemorrhage occurring within

minutes to an hour before delivery is fatal, and the Hgb and

Hct for neonate at birth might be normal [6]. Thus, the lack

of hydrops at birth in the two babies, despite a very low

Hgb, may give some clues of the timing of the hemorrhage.

The authors speculated that the hemorrhage in the two

cases occurred within only one or two days before delivery. 

Clinical presentations of FMH are frequently uncharacter-

istic and may be completely overlooked, thus diagnosis re-

mains very difficult and relies mainly on a very high index

of clinical suspicion. Decreased or absent fetal movements

was the most common warning presentation. Next, a typical

response is to perform a fetal CTG or biophysical profile. A

non-reactive pattern of fetal CTG with reduced variability of

the baseline has also been described as a presenting CTG ab-

normality in FHM patients [2]. Sinusoid pattern in fetal CTG

and fetal hydrops, traditionally equated with severe fetal ane-

mia, were classic presenting signs. In this study, only case 2

had a decrease of fetal movement, following non-reactive

pattern of fetal CTG and low biophysical profile. In case 1,

repeated non-reactive pattern of fetal CTG and sinusoid

wave in the end prompted an emergent cesarean section, al-

though the fetal movement and biophysical profile were nor-

mal after admission. Thus, selective or persistent monitoring

of the fetal condition for suspected FMH is necessary. In both

cases, there was no observable risk factor leading to massive

FMH and it was not suspected by clinical doctor in the first

instance and missed during the very moment of rescue. Un-

fortunately, negative neonatal outcomes were obtained in

both cases, although the authors had performed emergency

cesarean section as soon as possible and had transferred ba-

bies to NICU for the following intensive treatments.

Although rapid diagnosis of FMH may not be available

as the clinical presentations are non-specific, the detection

of HbF is helpful in the diagnosis and treatment of FMH.

HPLC was developed in recent years for the separation and

determination the concentration of HbF in maternal circu-

lation, which is much more simple, rapid, and effective than

the standard K-B test [7]. Maternal serum concentration of

α-AFP is another simple and easy-detecting index of diag-

nosing FMH, but the levels vary significantly during preg-

nancy [8]. The concentrations of HbF and AFP in both

cases of this report were significantly higher than normal,

and massive FMH were confirmed by perinatal outcome.

The value of Doppler sonography for the fetal middle cere-

bral artery (MCA) has been proven to predict fetal anemia

recently. An increase of fetal middle cerebral artery peak

systolic velocity (MCA- PSV) was considered as the sign

of moderate or severe fetal anemia because of increased

cardiac output and declined blood viscosity [4, 9]. How-

ever, these two cases were unsuspected for FMH at the very

beginning, resulting in the MCA-PSV that was not timely

examined. These cases raised the recommendation to all

patients in the third trimester of pregnancy presenting with

decreased fetal movements, and repeated abnormal fetal

CTG or low biophysical score of unknown reason should

have a HbF test for mother or MCA- PSV performed for

fetus to identify silent FMH.

In summary, the authors report two rare cases of neona-

tal deaths of full term fetuses with uneventful antenatal pe-

riods, where idiopathic massive FMH was an unexpected

finding. FMH is still a poorly understood clinical condi-

tion. A pregnant woman in late pregnancy with a complaint

of unspecific signs such as decreased fetal movement

should always be referred to hospital for fetal testing (fetal

CTG, biophysical profile or both). An abnormality on fetal
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testing with unknown reasons should arouse clinical suspi-

cion of FMH, and an urgent ultrasound or lab tests detect-

ing FMH should be suggested. Once diagnosis is suspected,

appropriate management, for example, considering emer-

gent delivery versus expectantly management will depend

upon acute or chronic FMH, gestational age, status of fetal

testing, availability of experienced personnel, and proce-

dural difficulty [2]. Given the inherent unpredictability of

FMH and its potential for perinatal death, delivery should

be considered when the risks of continuing the pregnancy

appear to outweigh the risks of prematurity. 

Acknowledgements

The present work was supported by the National Natural

Science Foundation of China, Beijing, China (Grant num-

ber 81070460), and the Applied Basic Research Programs

of the Scientific and Technological office of Sichuan

Province (2015JY0134).

References

[1] Sebring E.S., Polesky H.F.: “Fetomaternal hemorrhage: incidence,

risk factors, time of occurrence, and clinical effects”. Transfusion,

1990, 30, 344.

[2] Wylie B.J., D'Alton M.E.: “Fetomaternal hemorrhage”. Obstet. Gy-
necol., 2010, 115, 1039.

[3] de Almeida V., Bowman J.M.: “Massive fetomaternal hemorrhage:

Manitoba experience”. Obstet. Gynecol., 1994, 83, 323.

[4] Kawano R., Takemoto S., Shimamatsu K., Hori D., Kamura T.: “Fe-

tomaternal hemorrhage with intraplacental chorioangioma”. J. Ob-
stet. Gynaecol. Res., 2013, 39, 583.

[5] Mahendru A., Gajjar K., Bashir T.: “Idiopathic chronic fetomaternal

haemorrhage presenting with reduced fetal movements”. J. Obstet.
Gynaecol., 2007, 27, 848.

[6] Christensen R.D., Lambert D.K., Baer V.L., Richards D.S., Bennett

S.T., Ilstrup S.J., Henry E.: “Severe neonatal anemia from fetoma-

ternal hemorrhage: report from a multihospital health-care system”.

J. Perinatol., 2013, 33, 429.

[7] Chambers E., Davies L., Evans S., Birchall J., Kumpel B.: “Com-

parison of haemoglobin F detection by the acid elution test, flow cy-

tometry and high-performance liquid chromatography in maternal

blood samples analysed for fetomaternal haemorrhage”. Transfus.
Med., 2012, 22, 199.

[8] Kim Y.A., Makar R.S.: “Detection of fetomaternal hemorrhage”. Am.
J. Hematol., 2012, 87, 417.

[9] Cosmi E., Rampon M., Saccardi C., Zanardo V., Litta P.: “Middle

cerebral artery peak systolic velocity in the diagnosis of fetomater-

nal hemorrhage”. Int. J. Gynaecol. Obstet., 2012, 117, 128.

Address reprint requests to:

B. PENG, M.D.

Department of Obstetrics and Gynecology

West China Second Hospital, Sichuan University

No. 20, 3rd Section, South Renmin Road

Chengdu 610041, Sichuan (China)

e-mail: pengbin-a111@163.com



Introduction

Trisomies are the most common chromosomal abnormal-

ities in human pregnancy and occur in approximately 4% of

clinically recognized pregnancies. Moreover, 30% of spon-

taneous miscarriages caused by numerical chromosome ab-

normalities have a trisomy and it is associated with

increased maternal age, rising from very low incidence at

age 20–24 up to 35% at age 40–44 years. This chromosomal

imbalance is usually not compatible with life and will result

in a miscarriage in the first trimester in most cases, making

it the leading cause of pregnancy loss in this period [1, 2].

Only three autosomal trisomies [13, 18, 21] and the three

sex chromosome trisomies (XXY, XXX, and XYY) are

compatible with live birth. Data from preimplantation em-

bryos support the concept of recurrent aneuploidy in women

with recurrent abortion [3]. The authors report a rare case

with three different consecutive autosomal trisomic preg-

nancies in a couple with normal karyotype and no living off-

spring.

Case Report

A 40-year-old woman, gravida 2, para 0, was referred to Pre-
natal Diagnostic Unit (PDU), Emergency University Hospital,
Craiova, Romania for the first trimester genetic, extended struc-
tural sonographic evaluation and genetic counseling.The patient
had no medical or surgical history. The pregnancy evolution was
clinically normal up to this point. Detailed two-dimensional,
three-dimensional, and four-dimensional ultrasound examination
was performed, using a Voluson 730 E8 machine at 11+6 weeks

of amenorrhea. Corpus luteum was present on the right ovary.
Many abnormalities were noted in terms of genetic markers and
structural features: generalized subcutaneous edema, large nuchal
translucency (9.7 mm), absent nasal bone (Figures 1a and 1b), and
facial angle (90.780). The cardiac sweep was consistent with com-
plete atrio-ventricular septal defect data. Also spatial-temporal
image correlation datasets were obtained. Spectral Doppler inter-
rogation showed holosystolic regurgitation at the site of the com-
mon A-V valve and absent a wave at the site of Arantius ductus
venousus. Normal images were obtained in terms of: intracranial
translucency value, choroid plexus symmetry, anterior bony
palate, orbits, surface rendering face, abdominal insertion of um-
bilical cord, situs, stomach image, diaphragm, spine, bilateral
limbs, bladder, three-vessels cord, amniotic fluid, cervical length,
uterine arteries pulsatility index. Crown-rump length (CRL) was
consistent with menstrual dates (55.4 mm). She was screened pos-
itive for trisomy 21 at the combined test. After counseling, the
couple accepted the invasive maneuver (chorionic villus sam-
pling). Conventional karyotyping confirmed trisomy 21 (Figure
2a) and the couple requested surgical termination of pregnancy
(TOP). The evolution after TOP was uneventful.

After eight months, the patient self-referred to the PDU for an-
other dating scan, at 9+6 WA, after several days of vaginal spot-
ting. The examination revealed missed abortion: medium
gestational sac (GS) diameter 20 mm (corresponding at 6+3WA),
opaque yolk sac (YS), and no visible embryo (Figure 1c). Corpus
luteum present on the left ovary. TOP by aspiration technique was
performed, with normal postoperative evolution. Cytogenetic
analysis of product of conception showed a non-mosaic trisomy
9 pattern (karyotype 47,XX,+9) (Figure 2b).

After another three months, the patient presented again to the
PDU, for a new pregnancy dating scan, at 10+0 WA. The CRL of the
embryo was 22.5 mm (corresponding to 9+0 weeks embryo) and
the embryonic heart rate was 178 beats/minute. There was a normal
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cephalic/trunk differentiation, the limbs were normal, a normal look-
ing extraembryonic coelomic and amniotic cavity were found (Fig-
ure 1c). The GS had a normal aspect and tonus, the medium diameter
was slightly smaller than expected (52.1 mm), the YS had normal ul-
trasound features (spherical, anechoic, diameter 5.6 mm). The nor-
mal topography (fundal) of the trophoblastic tissue and the normal
(central) insertion of the umbilical cord was noted. The cervical
length and the uterine arteries velocities were also normal. 

After nine days, the patient requested re-examination in the
PDU, due to decreased pregnancy subjective symptoms (nausea
and engorgement). The scan showed recent embryonic demise
(CRL 28.6 mm, corresponding at 9+5WA). TOP was again per-
formed. The conventional G banding analysis from product of
conception revealed trisomy 18 in all cells (Figure 2c).

Discussion

The authors report a rare case with three different consec-

utive trisomic pregnancies. All pregnancies resulted from the

same relationship. The couple was healthy and no consan-

guinity was present. Standard clinical cytogenetic analysis

Figure 1. — a) Sagittal section of the fetus, crown-rump length measurement. Generalized subcutaneous edema. b) Fetal profile: ab-

sent nasal bone, large nuchal translucency, and abnormal facial angle. c) Missed abortion: small gestational sac, opaque yolk sac, and

no visible embryo. d) Recent embryonic demise (9+5 WA), three-dimensional surface rendering of the gestational sac, amniotic cavity

and embryo, normal cephalic/trunk differentiation, and normal limbs. No heart motion was present.

Figure 2. — Partial karyotypes: a) Trisomy 21, b) Trisomy 9, and

c) Trisomy 18.
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indicated that both parents had normal peripheral blood kary-

otype, with no evidence of mosaicism in either patient or her

partner. 

At the first trisomy (47,XY,+21), the father was 31-years-

old, and the mother 40-years-old. Eight and 11 months later,

they had two pregnancies that ended spontaneously at nine

to ten weeks of gestation: 47,XX,+9 and 47,XX,+18.

Despite the high frequency of human aneuploidy and ad-

vances in genetic analysis, less is known about the factors

that modulate the recurrence risk. It was stated that trisomy

recurrence can occur through three possible mechanisms:

chance alone due mainly to maternal age, parental mo-

saicism or meiotic errors that increase rates of chromosome

nondisjunction. 

In the present case, the first pregnancy was affected by tri-

somy 21 and occurred in a 40-year-old mother. The risk of a

subsequent trisomy 21 after a previous pregnancy with tri-

somy 21 is known to be increased, but is still unclear whether

the risk of other trisomies runs in a similar way. The recur-

rence risk is dependent by the maternal age at the first af-

fected pregnancy, and appears to be greater in younger

women than older women [4, 5]. The recurrence risk for 21

is more increased than the age-related for a future pregnancy

if the previous trisomy 21 pregnancy occurs in more than 30-

year-old mothers. Robinson et al. investigated 54 couples

with recurrent aneuploidy generally involving different chro-

mosomes and found that the mean maternal age at the time

of spontaneous abortion with chromosomal abnormality was

38 years, suggesting that increased maternal age was the

major predisposing factor [6].

Also, the risk for the same trisomy subsequent to trisomy

13 or 18 appears to be increased [5, 7]. Warburton et al. re-

ported a significantly increased risk of different trisomies fol-

lowing a trisomy 21 diagnosis. The standard morbidity ratio

(SMR) was 2.3 for heterotrisomy, after an index trisomy 21,

regardless of maternal age at the first trisomy. After a nonvi-

able trisomy diagnosed in a spontaneous abortion, the SMR

for a viable trisomy at prenatal diagnosis in a subsequent

pregnancy was 1.8. Furthermore, they also found that fol-

lowing any of trisomy 13, 18, or 21, XXX or XXY, the risk

of a different trisomy was significantly increased, supporting

the hypothesis that some women have a higher risk for

nondisjunction than others of the same age [7].

Parental gonadal mosaicism is a condition in which the

precursors to gametes contain a mixture of two or more ge-

netically different populations, one population of cells con-

taining the normal genetic material, while the other

contains a DNA mutation or chromosome anomaly.

Parental gonadal mosaicism could explain an increased

risk of subsequent pregnancies of the same chromosome

(homotrisomy), although it cannot explain an increased re-

currence risk for a different trisomy (heterotrisomy) [8, 9].

In the present case the subsequent next two pregnancies

were affected by autosomal heterotrisomy: trisomy 9 and

trisomy 18, and parental gonadal mosaicism for trisomy

could be ruled out. Mosaicism may be difficult to diagnose

due to its low level or tissue-specific distribution: the tri-

somic cell line is sometimes documented only in ovary

biopsies or germ cells, while other tissues (blood lympho-

cytes and skin) appear diploid [10, 11]. A father with ele-

vated frequencies of correspondingly aneuploid sperm was

identified in a family with four consecutive trisomic preg-

nancies: 47,XXY and 47,XYY were live births; 47,XX,+15

and 47,XX,+22, that were spontaneously aborted over a

three-year period [12]. The parental origin of extrachro-

mosome was determined only in the XXY child, by mo-

lecular methods. The extra Y was presumably derived from

a paternal meiotic error, and for both autosomal trisomies

the origin has not been established. Aneuploid sperm are

present in low frequencies in most healthy men [13] and an

increased risk associated with high frequencies of aneu-

ploid sperm was found in some recurrent trisomies [12, 14,

15]. These findings suggest that in some rare cases recur-

rent trisomic pregnancies may have a paternal basis.

Meiotic nondisjunction is the mechanism leading to the

majority of trisomy and in most cases occurs by chance.

Autosomal trisomies are predominantly of maternal origin,

while sex chromosomal trisomies have substantial paternal

origins [16]. The risk to nondisjunction increases with ad-

vancing maternal age and seems to be more frequent in

women over the age of 35. Mutations in genes that control

oocyte maintenance and meiosis, variations in recombina-

tion frequency, genetic changes such as mitochondrial dele-

tions, and aging processes in the ovary may increase

predisposition to meiotic errors [1, 9].

In the present case, the authors suggest that factors asso-

ciated with an increased risk of meiotic errors are involved

in recurrence of different trisomies and the supplementary

chromosome in all three pregnancies arose in maternal

meiosis. Their hypothesis is supported by two studies,

which found in almost all trisomies of recurrent pregnan-

cies the error was of maternal origin, whereas paternal er-

rors account for 7% of meiotic origin trisomies among

spontaneous abortions [6, 17]. 

In conclusion, the present report supports the hypothesis

that some women have a higher risk for nondisjunction than

others of the same age. A closer supervision of women who

have had one trisomic pregnancy is necessary based on

their history alone. Counseling a couple with recurrent tri-

somies is difficult and future research on genetics regard-

ing meioisis is required to assist them.
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Introduction

Cervical ectopic pregnancy is a potentially life-threaten-

ing condition due to unexpected occurrence of uncontrol-

lable bleeding [1]. The incidence of cervical ectopic

pregnancy is very low ranging from 0.005% to 0.1% [2].

The etiology of cervical pregnancy is unclear. Potential

contributing factors are the following: previous curettage,

Asherman’s syndrome, previous cesarean delivery, previ-

ous uterine or cervical surgery, in vitro fertilization, and

older maternal age [3]. 

Case Report

A 39-year-old secundigravida was admitted to the Intensive
Care Unit with amenorrhea of 12 weeks and four days due to
suspected cervical pregnancy. Patient had previous cesarean de-
livery five years prior to admission. She was referred from re-
gional hospital where cervical pregnancy had not been
recognized in sixth gestational week during evaluation of mild
vaginal bleeding, and progesterone had been administered. At
admission to the present authors’ department, patient com-
plained of mild pelvic pain and pressure. Vaginal examination
showed regular-sized cervix, no bleeding, and closed external

cervical os. The transvaginal ultrasonography revealed a gesta-
tional sac in isthmic-cervical part with a single viable fetus, with
crown-rump length (CRL) of 59 mm and regular heart rate and
obvious movements. Chorion was invading anterior cervical
wall. Cesarean section scar on front isthmical wall was neat.
Uterine cavity revealed thick endometrium without gestational
sac. The serum β-human chorionic gonadotropin (β-hCG) level
on admission was 143.416 mIU/l. Escherichia coli and Candida
were isolated from cervical and vaginal smears, so adequate sys-
temic antibiotics were administered. 

Since the patient had strong desire for preserving the uterus and
her condition was not life threatening, the authors considered pos-
sible conservative treatments. After revising the literature, no
study with satisfactory outcome after conservative treatment of
cervical pregnancy of this gestational age was found, hence the
authors were considering two possible therapeutic options. One
of them was systemic methotrexate treatment and the other was
uterine artery embolization with gelatine sponge. Vascular sur-
geons were consulted but the preposition was rejected since they
had no experience with such technique and they were concerned
about the outcome and potential complications. Since patient’s
condition became unstable, considering all relevant facts, the au-
thors could only try to perform curettage being aware of possible
massive bleeding and potential hysterectomy. Before the proce-
dure, patient was informed about all potential complications and
written consent was obtained. 

Revised manuscript accepted for publication January 12, 2015

Successful conservative treatment of a cervical

ectopic pregnancy at 13 weeks

S. Kadija1,2, A. Stefanovic1,2, K. Jeremic1,2, M. Radojevic2, R. Cerovic-Popovic2, M. Srbinovic2,

I. Likic-Ladjevic1,2

1 Faculty of Medicine, University of Belgrade, Belgrade; 2 Clinic for Gynecology and Obstetrics, Clinical Center of Serbia, Belgrade (Serbia)

Summary
Background: Cervical ectopic pregnancy is a potentially life-threatening condition due to the unexpected occurrence of uncontrol-

lable bleeding from the cervix. Case Report: A 39-year-old secundigravida was admitted with amenorrhea of 12 weeks and four days
due to suspected cervical pregnancy, without bleeding. The ultrasonography revealed a gestational sac at the anterior wall of the isth-
mic-cervical part with a single viable fetus, with crown-rump length (CRL) of 59 mm and regular heart rate. The serum β-human chori-
onic gonadotropin (β-hCG) level on admission was 143.416 mIU/l. Two possible therapeutic options were considered, (1) systemic
methotrexate treatment and (2) uterine artery embolization with gelatine sponge. The first was rejected due to gestational age, viable
fetus, high β-hCG level, and CRL, and the later was rejected by the vascular surgeons due to lack of experience. The curettage was per-
formed. After the evacuation, prostin was administered into cervix accompanied with tamponade. On the next day β-hCG level was
44.342 mIU/l and the following day ultrasonography revealed the oval non-homogenous formation in the cervical cavity (blood clots
or residual trophoblastic tissue); β-hCG level was 36.501 mIU/l. The reintervention was performed on the fifth day after the curettage
and 200 ml of coagulated blood was aspirated; β-hCG level was 16.432 mIU/l. Since the isthmic-cervical part was slightly dilated (23
mm) seven days after the curettage, systemic methotrexate treatment (100 mg intramuscular) was initiated. Serum β-hCG level on the
second and fourth day after methotrexate were 12.553 mIU/l and 8.900 mIU/l, respectively. The second dose of 100 mg of methotrex-
ate was administered intramuscular seven days after the first dose. Three days after, β-hCG level was 2.329 U/l and ultrasound scan re-
vealed normal isthmic-cervical finding. Conclusion: The present case report showed efficient fertility sparing conservative treatment,
dilatation and curettage, of 13 week cervical pregnancy followed by systemic methotrexate. 
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On obtaining sterile smears, controlled by transabdominal ul-
trasonography, cervical and uterine cavity dilatation and curet-
tage was performed and the fetus and most of the trophoblastic
tissue were evacuated. The intraoperative assessment indicated
high risk for uterine perforation on the caesarian scar, therefore
the evacuation was aborted although the entire trophoblastic tis-
sue had not been evacuated. Several single sutures were placed
on implantation site and prostin was administered into cervix
accompanied with cervical and vaginal tamponade. Systemic
wide-spectrum antibiotics and uterotonic drugs (oxytocin and
methylergometrine) were administered. On the day following
the curettage, β-hCG level was 44.342 mIU/l. Two days after
the curettage, transvaginal ultrasonography suggested that cer-
vical cavity was filled with oval non-homogenous formation
sized 38 x 23 mm, featuring blood clots or residual trophoblas-
tic tissue; β-hCG level was 36.501 mIU/l. Since the ultrasono-
graphic finding was the same five days after the curettage, it was
decided to perform reintervention and approximately 200 ml of
coagulated blood was aspirated; β-hCG level was 16.432 mIU/l.
Two days after the second intervention (seven days after curet-
tage), isthmic-cervical part was slightly dilated (23 mm) and
filled with non-homogenous content, so systemic methotrexate
treatment (100 mg intramuscular) was initiated. Serum β-hCG
level was decreasing during the second and fourth day after
methotrexate administration and were 12.553 mIU/l and 8.900
mIU/l, respectively. Since ultrasound scan seven days after the
first dose of methotrexate revealed that non-homogenous for-
mation was still present although less, the second dose of 100
mg of methotrexate was administered. Three days after the sec-
ond methotrexate dose, β-hCG level was 2.329 U/l and ultra-
sound scan revealed normal isthmic-cervical finding. Sub-
sequent monitoring showed a steady decline of β-hCG values,
which dropped below detectable limits a month after the proce-
dure, and also by that time, the woman had her next menstrual
period. At the moment, the patient is under oral contraceptive
therapy and it is planned that this treatment is to last for six
months. 

Discussion

Because cervical pregnancy is so infrequent, no random-

ized controlled trials of treatment options exist. Case re-

ports may add new knowledge, particularly on new ways of

minimizing the risk of hysterectomy. Most patients with

cervical ectopic pregnancy are women with low parity;

thus, the current treatment tendency is to preserve repro-

ductive function. The main problem with nonsurgical treat-

ment of cervical ectopic pregnancy is the possibility of a

life-threatening hemorrhage before or after pregnancy evac-

uation [4].

The goal of methotrexate administration is to selectively

kill the cytotrophoblastic tissue of ectopic pregnancy while

preserving fertility. The single dose protocol describes the

administration of 50 mg/m2 of methotrexate given by in-

tramuscular injection without the use of leucovorin. The

reported success rate of systemic methotrexate adminis-

tration differs among various authors. Presence of fetal

cardiac activity, CRL greater than ten mm, gestational age

greater than nine weeks, and initial serum hCG levels

greater than 10,000 mIU/ml have been considered as poor

prognostic factors with high failure rates. However, ex-

ceptions have been described, and some authors suggest

that it may be worthwhile to start treatment with intra-

muscular methotrexate [5, 6]. 

Embolization of the uterine artery has been well de-

scribed and may be the best option of treatment of cer-

vical pregnancy, which does not respond to systemic

methotrexate, even up to 12 weeks of gestation [7]. Em-

bolization with gelfoam considerably reduces circulation

in the catheterized region for about 24 hours and pro-

vides only temporary occlusion of the vessel for two to

six weeks. It is often done bilaterally, but unilateral em-

bolization can be used when angiography indicates un-

equal disposition of the arterial connections supplying

the embryo. This may be preferable because less pelvic

pain and fewer cases of temporary or consistent amen-

orrhea as the sequel of tissue ischemia occur [8]. All pa-

tients usually experience some degree of cramp pelvic

pain after the embolization procedures, mostly on the

first day, resolving within a week. Most of the women

conceived after this procedure and delivered healthy

newborns at term. Cervical dilatation and curettage per-

formed after uterine artery embolization provides more

secure removal of the pregnancy, shortens follow-up,

and reduces cost. Initial angiographically directed em-

bolization reduces the risks for the surgical procedure

and appears to be the method of choice when treatment

with methotrexate fails [9]. 

Since no study with satisfactory outcome after conser-

vative treatment of cervical pregnancy of this gestational

age was found, hCG level was greater than 10,000

(143.416 mIU/l), CRL was greater than ten mm (59 mm)

and amenorrhea was greater than nine weeks (13 weeks),

the authors excluded the possibility of treatment with

methotrexate, as a single strategy and prior to surgical

evacuation, and decided to attempt dilation and curettage. 

Conclusion

The present case report showed that conservative treat-

ment, dilatation and curettage, of 13-week cervical preg-

nancy followed by methotrexate administration was

efficient. Reproductive ability of the patient was preserved,

which was the main goal. 
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Introduction

Lithopaedion (stone baby) is the name given to an ex-

trauterine pregnancy that evolves to fetal death and calcifi-

cation. Litho means “stone” and pedion means “child”,

hence the term lithopedion explains its pathomechanism.

The authors report the case of a 60-year-old woman who

discovered an abdominal mass 31 years ago and recently

identified intraoperatively as lithopaedion.

Case Report

A 60-year-old, gravidity 3, para 3, woman was admitted to the
present hospital with complaint of an abdominal mass. She had
a uterine-incision delivery in 1979 and had been menopausal for
31 years, when the abdominal mass was discovered in 1982.
Physical examination revealed a hard mass sized in 10 x 8 cm in
the right of the lower abdomen, with tenderness. The women
had not complained of augmentation of the mass for years,
which was accompanied with a weight sensation, and an aching
in inferior belly and pars sacralis. She did not receive regular
treatment until this hospitalization. Her pain was relieved after
taking some medication. The abdominal X-ray and computer-
ized tomography (Figure 1) showed the presence of an low-level
echogenic mass in the right pelvic cavity (10.8 x 8.8 cm); ter-
atoma and ectopic pregnancy were not excluded. Her gyneco-
logic history included regular menstrual bleeding before
menopause. The gynecologic examination revealed a solid, ob-
scure activity mass in right adnexa, sized in 10 x 8 cm. The phys-
ical examination revealed slight tenderness but not rebound
tenderness.

On gross pathologic examination, the mass showed as an oval
tumor with a stony, hard calcified capsule. After cutting it, there
were costal bone, cranium, limbs long bones and yellow muddy

fluid (Figure 2). After decalcification, the mass was sectioned
and found to be composed of mummified tissues includes
bones, muscles, skin, and cartilage, identified as a lithopedion
(Figure 3).

Discussion

Lithopedion is the result of an undiagnosed and un-

treated dead fetus in the abdominal. The dead fetus dries

up and calcifies, which then generates a solid mass re-

ferred to as lithopaedion.The lithopedion can be retained

decades of years (four to 60 years) in the maternal ab-

dominal cavity.The age of patients on the date of diagno-

sis varied greatly from 23 to 100 years [1], often being

older than 40 years. Fetal death occurs between the third

month to full term of pregnancy which can then evolve

into a lithopedion.

Lithopedions are generated within following specific

conditions: (1) the pregnancy is extrauterine: includes

tubal, ovarian, intra-abdominal, and horn pregnancies; (2)

fetal death occurs after three months of pregnancy: if it oc-

curs earlier than the third month while the fetal bones are

cartilaginous, it will be absorbed completely; (3) fetal death

is sterile: if it becomes infected then it will be absorbed;

(4) fetal death is not diagnosed and treated on time; (5)

local conditions exist for calcium precipitation and deposit

[2, 3]. Then the fetal death will cause dehydration and cal-

cification evolving into a lithopedion.

Lithopedion are classified into three subtypes accord-

ing to the calcified position of the membranes and the
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fetus [4]: (1) lithokelyphos: only the membranes are cal-

cified; (2) lithokelyphopedion: both the membranes and

the fetus are calcified; (3) true lithopedion/lithotecnon:

only the fetus is calcified. This latter subtype belongs to

the first subtype since the lithopaedion has only calcified

membranes.

In most cases the diagnosis of lithopedion is confused

until an operation is performed. An ultrasound will re-

veal a low-level echogenic mass which will be diag-

nosed as ovarian tumours, myomas, inflammatory

masses, epiploon calcifications, and urinary tract or

bladder tumours. It is very difficult to diagnose lithope-

dion before operation since it often shows as mass in the

abdomen. Although the clinical history will give some

clues on its diagnosis, almost all reported cases were di-

agnosed only intraoperatively or postoperatively. In this

case, after carefully studying the computerized tomogra-

phy images, the authors discovered the skeletal frame of

small size which could be clearly seen, especially the

costal bones (Figure 1). This will be a very important sign

for diagnosis before an operation is performed. Because

both the lithokelyphopedion and the true lithopedion types

retain the fetal figure remarkable well by calcifying it, not

to mention that the bones are dramatically well-preserved.

As for the lithokelyphos type, which has only calcified

membranes, the bones can also be well-preserved since

bone substance is quite stable for many years after fetal

death just as in the present case. This will also be a very

important sign for a diagnosis before an operation is per-

formed.

Most cases present with an asymptomatic evolution

until it is occasionally found; some with a palpable ab-

dominal or pelvic masses, may have weight sensation in

the abdomen, pelvic pain, compressive urinary bladder,

and rectal symptoms. The lithopedion retained in the ab-

dominal cavity will cause complications such as intestinal

adherence, intestinal obstruction, volvulus, stula forma-

tion, pelvic abscess, and some fetal parts can extrude into

the abdominal wall, rectum or vagina [5, 6], and may

cause rectal and urinary bladder perforations [2,7].

The most proper procedure of lithopedion is surgical re-

moval, which is a simple procedure with mild bleeding, and

can decrease or avoid possible future complications in eld-

erly patients.
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Introduction

Vesicovaginal fistula (VVF) is an abnormal passage or

aperture between genital system and urinary system. How-

ever, VVF is a rather rare condition in developed countries;

it is more common in socio-economically underdeveloped

and poor regions of the world such as Africa, Arabic penin-

sula, and Asia [1]. VVF frequently develops secondary to

birth trauma, radiotherapy, genital cancers, and gynecologic

surgery. There are numerous reports of VVF cases owing to

foreign bodies. However, these reports usually cover in-

sertion of foreign bodies into the vagina of victims of rape

or result of sexual fantasies [2]. Fistula formation follow-

ing vaginal surgical procedures is an extremely rare condi-

tion and to the best of the present authors’ knowledge, there

is no report regarding this. Hereby, they discuss a case of

VVF in a patient owing to a forgotten surgical sponge who

underwent a transvaginal operation. 

Case Report

A 35-year-old female patient with previous seven healthy
births and regular menstrual cycles was admitted to the present
clinic with complaints of abdominal and pelvic pain that was oc-
casionally accompanied by nausea, vomiting, dysuria, and
polyuria. She had a history of cystocele repair seven months
prior. She was on her period during the physical examination.
Vaginal examination revealed a hyperemic eroded area approxi-
mately one-cm in diameter in the junction between cervix and
vagina. Uterus was normal in the ultrasonic examination. How-
ever, a mass containing hyperechogenic areas, arising from left
ovary that was protruding into the bladder trough its left wall was
revealed. CT showed an irregular mass, with calcified areas and
containing air bubbles that was extending posterior to the blad-

der (Figure 1). Due to poor conditions and lack of medical in-
struments, the present authors could not perform a cystoscopy.
The patient was scheduled for surgery with possible diagnoses
of pelvic abscess, tumor invading bladder or dermoid tumor. Op-
erative examination revealed a myomatous uterus and a 2 x 3 cm
cystic formation involving right tuba that had necrosis and/or
granulose structures on cross-sectional examination. Advancing
dissection soon revealed that the mass was proceeding to bladder
from the posterior wall. Bladder was transected and an immedi-
ate foul smell was noticed. There was an approximately three- to
four- cm long opening beginning right adjacent to orifice of left
ureter and advancing posteriorly to the bladder wall. When the
mass inside the opening was examined, its structure was textile
and confirmed that it was a forgotten surgical sponge from the
previous operation (Figure 2). The sponge was gently taken out
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via forceps (Figure 3). Fistula tract was also checked with digi-
tal examination. When viewed from posterior wall of the bladder,
the opening was reaching as far as cervico-vaginal junction and
there were also erosions on the vaginal wall with partial necrotic
areas. After debridement of granulation and necrotic tissues, fis-
tula orifice was stitched with 2-0 polyglactin sutures inside the
bladder and with 3-0 vicryl sutures from outside wall. Additional
repair with 2-0 polyglactin sutures were used for primary repair
of the vagina. Procedure was finished after placing 22 French tri-
way Foley catheter in the bladder and a sump drain in the oper-
ation site. 

Discussion

Unexpected complications can always occur during treat-

ment of surgical diseases. Forgotten foreign bodies are one

of those complications and often referred as gossypiboma,

spongioma or textiloma [3, 4]. Gossypiboma is the general

term used for abscess or granulomatous formations owing to

forgotten surgical instruments such as sponges and other

material in the abdominal cavity after the operations. Its in-

cidence in abdominal and/or pelvic operations is approxi-

mately 1/1,000 to 1/1,500 [5]. This incidence even rises in

emergent operations or among obese patients [6-8].

Gossypiboma can present as acute or chronic clinic set-

tings. Abscess formation, sepsis or generalized peritonitis

are among the most common acute settings. The present

authors assume that the smelly vaginal discharge and

pelvic pain of their patient can easily be attributed to

these. However, chronic symptoms can be non-specific

and can present as obstruction, adhesion, and fistula for-

mation [9]. Risk of fistula formation rises with the time

the foreign body remains in the body [10]. Migration of

foreign body through the body is possible but an ex-

tremely rare condition [11]. When the history of a trans-

vaginal operation was taken into account regarding the

present patient, is strongly possible to assume that the

sponge would have migrated from the operative field

eroding its way to the bladder. 

There are some reports of VVF cases following trans-

vaginal operations for cystocele and incontinence due to

operative trauma or erosion caused by used meshes [12,

13]. There are also some reports of VVF cases following

colporraphy anterior operations [14]. However, causative

factor for these cases were reported as thinning of the blad-

der wall due to extensive dissection and operative trauma.

To the best of the present authors’ knowledge, there is no

reported case of VVF owing to a forgotten surgical sponge

during anterior colporraphy. 

Forgotten foreign bodies after surgical procedures are

rather challenging and complicated conditions. They can

easily be mistaken for an abscess, tumor or other serious

conditions radiologically. Retained sponges may be seen

on US as cystic masses with echogenic, wavy stripes in the

center, and casting acoustic shadows[15]. Pelvic gossypi-

boma in CT presents as a heterogeneous hypodense mass

with a central spongiform pattern containing air bubbles

[16]. Owing to similar radiologic properties, the present au-

thors’ pre-diagnoses for their patient were abscess, tumor or

due to present calcifications a dermoid cyst.

Gossypibomas generally require re-operation as soon as

they are diagnosed as complications and morbidity are high

[6]. The present case was immediately operated after initial

diagnostic evaluations. 

Figure 2. — Intraop-

erative view immedi-

ately after the tran-

section of the blad-

der.

Figure 3. — Postoperative view of foreign body.
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Conclusion

Being rare condition, forgotten foreign bodies and their

acute and chronic complications should always be kept in

mind due to serious mortality and morbidities caused by

this condition.
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Introduction

Thrombocytopenia during pregnancy is common, and an

asymptomatic reduction in platelets count is found near

term in about 5% of normal pregnancies [1]. However,

thrombotic thrombocytopenic purpura (TTP) is a serious

and rare complication of pregnancy, the incidence of is only

one in 25,000 pregnancies [2] and it was associated with a

high maternal and fetal mortality which approached 80%

without a proper treatment [3]. 

The authors report a 26-year-old pregnant woman who

presented initially with severe thrombocytopenia in the

36th+1 week of gestation. Her past medical history included

thrombocytopenia and neurologic dysfunction during last

delivery five years ago and plasma exchange therapy was

successfully used. Immediate plasmapheresis treatment was

initiated in this case, then immunoglobin and dexametha-

sone infusions, followed by platelet infusion. A male

neonate was delivered by cesarean section in the 36th+4

week of gestation with uncomplicated postnatal develop-

ment. After delivery, this patient’s platelet count increased

to normal values. This case shows interesting aspects of

TTP during pregnancy and a close cooperation between ob-

stetricians, nephrologists, and pediatricians is necessary for

a favorable outcome of the pregnancy.

Case Report

A 26-year-old pregnant woman was transferred to the tertial
perinatal care center of The First Affiliated Hospital of Sun Yat-
sen University for termination of the pregnancy due to the diag-
nosis of a severe thrombocytopenia without obvious bleeding in
the 36th+1 week of gestation. Initial laboratory studies demon-
strated severe thrombocytopenia (10 × 109/L), proteinuria (7.122

g/L/24 hours), and mild hemolytic anemia (hemoglobin 92 g/L).
In her early stage of pregnancy, there were documented normal
hemoglobin, platelet values, and normal urine test result. 

Past medical history revealed a similar event occurring dur-
ing last pregnancy five years ago. She was transferred to the
present hospital after cesarean section due to persistent throm-
bocytopenia, postnatal bleeding, and neurologic dysfunction.
Platelet and plasma infusion did not work. The findings of bone
marrow puncture were consistent with TTP and then, plasma-
pheresis, plasma, and immunoglobin infusion were given. Cy-
closporine and prednisone treatment followed and her platelet
count recovered to normal values. After that she had her blood
checked routinely every year and the result was normal. There
were no other illnesses in the past.

Upon physical examination, the patient was sane and well co-
operative. Her skin and mucosa were pale, and multiple pe-
techiae were seen in her right leg. The patient had no fever or
edema and blood pressure was normal. The remaining physical
examination findings were unremarkable. Obstetrical ultra-
sound showed an appropriate for gestational age developed
fetus without signs of structural abnormality, normal amniotic
fluid, and fetal echocardiography. Additional laboratory exam-
inations revealed a negative Coombs test, antinuclear (ANA)
double stranded DNA-antibodies and normal levels of comple-
ment C3, C4 and CH 50. Blood smear showed 2.5% schisto-
cytes and lactate dehydrogenase (LDH) was 1410 U/L. Detailed
laboratory tests results showed in Table 1. A working diagnosis
of TTP was made.

This case was presented at Medical Grand Rounds joined with
plasma experts, then, termination of pregnancy, plasmapheresis,
immunoglobin, and glucocorticoid steroid were recommended
to the patient. Emergency plasmapheresis therapy with substi-
tution of fresh frozen plasma or albumin (50 ml/kg body weight)
and immunoglobin (0.4 g/kg body weight), and prednisone (60
mg) infusions was started before the delivery. 

However, after two days of treatment, her platelets remained
at a very low level (9-12 × 109/L) and hemolytic anemia was ag-
gravated (hemoglobin dropped from 92 to 72 g/L). Then, a de-
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cision of platelet infusion (one unit) was made to try to avoid
peripartum bleeding especially cerebral hemorrhage. Once the
platelets value increased to 50 × 109/L, cesarean section was car-
ried out. During operation, the patient received four units of
packed red blood cells, 400 ml fresh frozen plasma, and one unit
of platelets. The total blood lost was 400 ml and the patient’s
vital signs were stable during perioperative period. A male
neonate weighing 2.54 kg was delivered and Apgar score was
5, 8, 9, at one, five, and ten minutes. The child had a normal
blood routine test result and no other complication. After oper-
ation the patient was transferred to SICU for postoperative ob-
servation. Her platelet value recovered to 93 × 109/L soon after
delivery without any other special treatment and 101 × 109/L
next morning. Her proteinuria decreased dramatically from 3+
prepartum to 1+ postpartum. She was then transferred to gen-
eral postnatal ward two days later and discharged three days
after delivery with a stable normal value of platelets (153-211 ×
109/L). This patient and her baby both were in good condition in
postpartum follow up of six weeks and three months.

Discussion

TTP is a spectrum of syndromes characterized by throm-

bocytopenia and microangiopathic hemolytic anemia, man-

ifested by an elevated blood LDH concentration and red

blood cell fragments. It is one of the few hematologic emer-

gencies. Untreated, most patients will die, however prompt

and appropriate treatment allows most patients not only to

survive but to recover, with favorable long-term outcome. It

classically occurs in patients with a hereditary or acquired

lack of ADAMTS13, a metalloproteinase that cleaves large

multimers of von Willebrand factor. Other TTP-like syn-

dromes, including TTP associated with pregnancy, organ

transplantation, and certain medications, likely have differ-

ent underlying causes and may require different treatment. 

TTP is rare. The estimated annual incidence of all TTP

syndromes is about 11 cases per million in the general pop-

ulation [4]. However, patients who have experienced one

episode of pregnancy-related TTP are at increased risk in

future pregnancies. In many large series, 20% or more of

the included patients developed disease during pregnancy

or the immediate postpartum period [5]. This is one of few

cases of a successful treatment of a patient with recurrent

TTP related to pregnancy. Despite the satisfactory outcome,

the case raises a number of questions that are discussed.

TTP is classically characterized by the pentad of mi-

croangiopathic hemolytic anemia (MAHA), thrombocy-

topenia, neurologic dysfunction, fever, and renal disease.

However, due to the importance of initiating therapy

promptly for this disorder, any patient with MAHA and

thrombocytopenia that is otherwise unexplained should be

considered to have TTP. Of the other clinical manifestations,

neurologic dysfunction is most common in classical TTP.

Involvement of organs such as the pancreas, heart, and oth-

ers are demonstrable pathologically, and may lead to com-

plications such as pancreatitis, myocardial infarction, and

cardiac arrythmia. TTP may be difficult to discern from

other disease such as preeclampsia, HELLP (hemolysis, el-

evated liver enzymes, and low platelets) syndrome, HUS

(hemolytic uremic syndrome), and acute fatty liver. Thus,

the differential diagnosis in a pregnant patient presenting

with such manifestations is complex, and, in some cases,

achieving a definitive diagnosis may not be possible. 

In this case, the patient had thrombocytopenia and ane-

mia, an elevated blood LDH concentration, and blood

smear showed 2.5% schistocytes; no blood pressure

change; ALT and AST levels were normal; no obvious de-

Table 1. — Laboratory tests results.
Variables (normal values) Before On Day 2 Day 3 Day 4 Day 4 Day 5 Day 6 Day 7

admission admission (prepartum) (postpartum)

Hb (g/L) (110-150) 92 96 90 72 68 97 82 88 95

PC (× 109/L) (100-300) 10 12 9 12 53 93 101 153 211

Sr. bil. (umol/L) (22-30) 30.7 35 13 15.4 9.1

Direct bil. (umol/L) (6–19) 30.7 35 13 15.4 9.1

AST (U/l) (1–37) 66 56 34 26 28 32

ALT (U/l) (1–40) 37 26 24 18 22 43

ALP (U/l) (0–110) 104 99 46 62 77 59

Sr. urea (mmol/L) (2.9–8.6) 5.3 5.6 6.0 4.6 4.4 4.9 5.5

Sr. creat. (umol/L) (53–115) 62 55 58 59 54 57 69

PTT (seconds) (14-21) 17.5 17.1 18.5 17.5 15.8 17.5 16.9

INR 1.08 1.03 1.10 1.03 0.88 0.93 0.82

FDP (μg/ml) (<10) 9.1

d-Dimer (mg/dl) (<0.5) 353

Fibrinogen (mg/dl) (2–4) 2.34 2.76 1.29 1.48 2.21 2.0 2.22

LDH (U/l) (114-140) 1410 853 582 295 435 307

Proteinuria ++ +++ 7.122 +

PC: platelet count, Hb: hemoglobin, AST: aspartate aminotransferase, LDH: lactate dehydrogenase, ALT: alanine aminotransferase,

ALP: alkaline phosphatase, sr. bil.: total serum bilirubin, sr. creat: serum creatinine, NA: not available, PTT: partial thromboplastin time,

INR: international normalized ratio, FDP: fibrin degradation products.
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teriorated renal function and coagulation function. Fur-

thermore, she had a previous history of pregnancy-related

TTP. Therefore, although there was no neurologic dys-

function and no fever, she was considered as recurrent preg-

nancy-related TTP and was treated promptly to avoid

progression to other important organs such as kidney or

heart.

Why is the incidence of TTP is increased in pregnancy

uncertain? Some studies suggest that TTP usually presents

prior to 24 weeks; however, pregnancy-associated TTP can

occur in the third trimester or during the postpartum period

as well [6]. Patients with pregnancy-associated TTP are at

increased risk for the development of recurrent TTP in sub-

sequent pregnancies just like this case. The mortality rate

from thrombotic microangiopathies during pregnancy has

significantly improved since plasmapheresis therapy has

become the standard treatment. In a review of 166 cases of

pregnancy-associated TTP between 1955–2006, a maternal

mortality of 26% was described [7].

Plasmapheresis the primary treatment for TTP and some-

times plasma infusion (PI) is effective, too. Comparison of

plasmapheresis and PI in the treatment of TTP was carried

out by the Canadian Apheresis Study Group [8], which re-

ported that plasmapheresis was superior to PI. They per-

formed a randomized trial in which 102 patients with TTP

received either plasmapheresis or PI. Patients who received

plasmapheresis had a better initial response, a higher sur-

vival rate, and a lower rate of relapse than patients receiv-

ing PI. The Japanese TTP Study Group [9] made a

therapeutic protocol in which a smaller volume of fresh

frozen plasma (FFP) was used in the treatment with PI. The

efficacy of plasmapheresis and PI was similar. These find-

ings established plasmapheresis as the treatment of choice

for TTP. TTP is different from other autoimmune diseases

such as idiopathic thrombocytopenia purpura, in which the

primary treatments are immunosuppressive agents. Some

evidence exists for treating TTP with immunosuppressive

agents [10], but the primary treatment should be plasma-

pheresis. 

The management of TTP during pregnancy is much like

common patients, with plasmapheresis yielding a very high

response rate. The role of corticosteroids in the management

of TTP has not been determined through randomized stud-

ies and corticosteroids used alone is not recommended. Pe-

riodic plasma infusions appear to be helpful, but a specific

protocol has not been developed and treatment must remain

empiric. Importantly, unlike preeclampsia and the HELLP

syndrome, termination of pregnancy does not induce re-

mission of TTP, however, it is suggested to deliver after fetal

lung maturation because of the high mortality of the disease.

Table 2. — Comparison of articles regarding recurrent pregnancy-related TTP.
No. Study and year Patient No. of TTP Main treatments Outcome of Obstetric Outcome of

no. episodes related pregnancy complication patient

to pregnancy

1 Nikolaou M., et al. 1 3 Fresh frozen Termination of Not mentioned Survived

[11], 2012 plasma exchange pregnancies

2 Keiser SD., et al. [12], 2012 2 Not mentioned Not mentioned Not mentioned Not mentioned Not mentioned

3 Raman R. [13], 2011 1 2 Fresh frozen G1: IUFD Preeclampsia Survived

plasma exchange G2: preterm live birth

4 Richter J. [14], 2011 1 2 Tinzaparin treatment G1: SA Preeclampsia Survived

and octaplas infusions G2: term live birth

5 Lam K. [15], 2010 1 2 fresh frozen G1: IUFD G1: preeclampsia Survived

plasma exchange G2: G2: fetal distress

6 Stella C.L. [16], 2009 2 4 Plasmapheresis Live birth Not mentioned Survived

7 Kato R. [17], 2009 1 4 Fresh frozen G1-G3: IUFD G1: HELLP Survived

plasma exchange G4: live birth syndrome and

placental abruption

8 Scully M. [18], 2006 2 4 Low-dose aspirin, low G1: Second-trimester Not mentioned Survived

molecular weight foetal losses

heparin and fresh G2: live birth

frozen plasma exchange

9 Vesely S.K. [19], 2004 19 30 Fresh frozen Live birth at last Not mentioned Survived

plasma exchange pregnancy

10 Ducloy-Bouthors A..S [20], 1 2 Fresh frozen Not mentioned Not mentioned Survived

2003 plasma exchange

11 Ezra Y. [21], 1996 2 5 Aspirin, dipyridamole G1-3: IUFD Not mentioned Survived

Last pregnancy: live birth

12 Natelson E.A. [22], 1985 1 2 Evacuation of the uterus Recovery soon after No Survived

evacuation

G: gestation; IUFD: intrauterine fetal death; SA: spontaneous abortion; HELLP: hemolysis, elevated liver enzymes, and low platelets.
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Treatment of TTP in pregnancy with plasmapheresis

can produce similar outcomes to that of non-pregnant

population as pregnancy does not impair the response to

plasmapheresis. Untreated TTP not only results in poor

maternal outcomes, but also fetal death and intrauterine

growth restriction due to placental infarcts. Successful

treatment can result in the delivery of a normal sized in-

fant, and successful pregnancies have occurred in women

receiving maintenance plasma infusions preconception.

Delivery is recommended only for patients who do not re-

spond to plasmapheresis. Guidelines have been developed

for the optimal plasmapheresis regime, and these include

recommendations for diagnosis and treatment of TTP in

pregnancy. 

The present authors reviewed some articles about recur-

rent pregnancy-related TTP (Table 2). Recurrent TTP com-

plicating pregnancy is relatively rare and fresh frozen

plasma exchange is crucial treatment for life saving; if the

patient was treated promptly and properly, the pregnant out-

come was always favorable.

Conclusions

In conclusion, this case shows that prompt and proper

management of recurrent pregnancy-associated TTP is

possible with a good outcome and the close cooperation

between obstetricians, nephrologists, and pediatricians

yielded the successful outcome of the pregnancy. Preg-

nancy is a risk factor for manifestation and relapse of se-

vere TTP. 
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Introduction

Rupture of a gravid uterus is a rare surgical and obstetric

emergency. The most accredited definition is from Plauche

et al.: “those cases of complete separation of the wall of

the pregnant uterus with or without expulsion of the fetus”

[1]. Uterine rupture is more prevalent in less developed

than in developed countries [2]. Risks factors include pre-

vious uterine surgery such as cesarean section, laparotomic

or laparoscopic myomectomy, hysteroscopic surgery, ia-

trogenic uterine perforation, multiparity, previous instru-

mental abortion, inappropriate augmentation of labor,

application of fundal pressure, placenta accreta, trauma,

and congenital uterine anomalies [2-5]. It is possible to

classify uterine rupture according to etiology: a) sponta-

neous rupture of previous scar (cesarean section, myomec-

tomy etc); b) traumatic rupture of previous scar (version in

obstetrics, accident, etc); c) spontaneous rupture of un-

scarred uterus; d) traumatic rupture of unscarred uterus.

Symptoms of uterine rupture are severe abdominal pain

of sudden onset, palpable fetal body parts, cessation of

contractions, signs of intraperitoneal bleeding, and all the

features correlated to the hemorrhage that could lead to

maternal and fetal (fetal distress, bradycardia) deteriora-

tion of vital signs leading up to shock. Less common

symptoms are epigastric pain, shoulder pain (right-sided

or bilateral), abdominal distension and paralytic ileus,

ematuria, hypertonic uterus, altered uterine contour, and

fluid thrill. Often there is minimal external bleeding but

an important internal bleeding with blood in the broad lig-

ament and extaperitoneal spaces could be detected with an

ultrasound examination. The typical ultrasound manifes-

tations of uterine rupture are the empty uterus and the ges-

tational sac above the uterus. Other sonographic findings

are intrauterine blood and large uterine mass with gas bub-

bles [6]. Hruska et al. reported the importance of the MRI

examination for assessment of pregnant patients in case of

uterine rupture [7]. Treatment of uterine rupture is an early

surgical intervention and previous hemodynamic stabi-

lization of the patient where possible. It is necessary to cor-

rect hypovolemia after securing airway and oxygen

administration. Maternal mortality is 0.44% and it resulted

from hemorrhage, shock, sepsis, disseminated intravascu-

lar coagulation, pulmonary embolism, ileus paraliticus,

peritonitis. and renal failure. It is possible to reduce fetal

and maternal mortality with a prompt intervention, less

than 18 minutes from onset of prolonged deceleration to

delivery [8]. The authors present two cases of a sponta-

neous complete uterine rupture at a gestational age of 27

weeks in a 29-year-old patient and 34 weeks in a 38-year-

old patient after previous misunderstood perforation. The

cases were managed at the University of Cagliari (Hospi-

tal San Giovanni di Dio, Cagliari). 

The first case had a past history of dilatation and curet-

tage for abortion. The second case had a past history of di-
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latation and curettage for abortion and a monolateral salp-

ingectomy laparoscopy for ectopic pregnancy. They pre-

sented with abdominal pain of sudden onset. After

ultrasound scan, uterine rupture was diagnosed and an

emergency laparotomy was performed and the following

evaluation of the medical history gave a strong suspicion of

a misunderstood perforation in the previous D&C. To pro-

vide more insight into the possible risk factors for prelabor

uterine rupture in gravid, a literature review was performed.

Case Report

Case 1
The patient was 29-years-old, secondigravida, nulliparous with

a gestational age of 27 weeks. She had previous appendectomy
surgery and a dilatation and curettage for abortion 12 year prior.
She reported a regular course of pregnancy until the moment when
she arrived at the authors’ Department for intense pelvic pain as-
sociated with a reduction in blood pressure (BP: 70/40). On phys-
ical examination a contracted uterus was appreciated and the
ultrasound evaluation showed a placental detachment and free fluid
in the peritoneal cavity; a fetal heart beat was present. An emer-
gency laparotomy  was performed for cesarean section to remove
the fetus and placenta due to the occurrence of hemodynamic in-
stability with anemia (hemoglobin 6 g/dl) and hypovolemic shock.
After removal of the fetus and placenta and suction of 2,000 cc of
hemoperitoneum, the uterus had a three-cm tear at the level of the
left side wall of the uterine body; the authors performed a suture
in double-layer with Vicryl n°1 in the breach of the uterine section
and in the left side wall tear. During surgery 500 ml of whole blood
was transfused to the patient, and another 500 ml was transfused
after surgery. A male infant was delivered (Apgar 2-4; weight 950
grams) and the patient had an uneventful recovery. The child cur-
rently presents mild neurological deficits to a lower limb.

Case 2
The patient was a 38-year-old woman, gravida four, para one

with a gestational age of 34 weeks. She had had in 2006 a dilata-
tion and curettage for abortion and in 2007 a left salpingectomy
laparoscopy for ectopic pregnancy. The patient presented at the au-
thors’ Department for pelvic pain and the uterus appear contract.
A transabdominal ultrasound evaluation showed the presence of a
corpuscular flap on the left hypocondrium with a 30-mm maxi-
mum thickness and a corpuscular hepato renal ground water with
a 25-mm maximum thickness. Considering the subsequent hemo-
dynamic instability of the patient (hemoglobin values from 8.7 g/dl
to 6.6 g/dl) but a reassuring pattern at fetal monitoring, emergency
cesarean delivery under general anesthesia was performed. After
removal of the fetus and placenta and suction of 2,000 cc of
haemoperitoneum, a seven-cm transverse full-thickness myome-
trial tear was observed at the bottom of the uterus; the authors per-
fomed a suture in double layer with Vicryl n°1. During surgery
two units of blood and another unit after surgery were transfused.
A male infant was delivered (Apgar 3-7; weight 2,530 grams) and
the patient had an uneventful recovery. The child currently does
not present any problems. 

Discussion

Uterine rupture in an unscarred uterus
Uterine rupture in an unscarred uterus is a rarely and un-

predictable obstetric complication. Real incidence of rup-

tured uterus is difficult to determine because of unknown

causes of maternal deaths due to obstetric shock. The inci-

dence of rupture of the unscarred uterus is inferior to one in

10,000 pregnancies in the most-developed countries [9].

Rachagan et al. reported a incidence that varied from

0.3/1000 to 7/1000 [10]. Sun et al. reported a rate of

0.012% [11].

The most important risk factors for unscarred uterine rup-

ture are multiparity, the inappropriate use of oxytocin, mid-

forceps delivery, uterine over-distention due to the presence

of twin pregnancy, previous curettage, and congenital anom-

alies. The most common sign in women with a uterine rup-

ture without a scar is shock, followed by uterine bleeding,

severe abdominal pain, and easily palpable fetal parts.Tra-

ditionally, primigravidae and unscarred uteri are considered

immune to rupture, but the present authors found in litera-

ture some cases of nulliparous with a previous history of di-

agnostic hysteroscopy and uterine perforation at 35 weeks

[12]. The past history of curettage, diagnostic or operative

hysteroscopy, can suggest an unknown uterine perforation

[13]. Multiparity is a important risk factor and many cases

in literature are described [14, 15]. Tarney et al. described a

case of uterine rupture in third trimester of an unscarred

uterus in a quadruplet pregnancy in a 30-year-old woman

that had not undergone previous surgeries; a high-order ges-

tations may be an independent risk factor for uterine rup-

ture [16]. Mamour et al. described a case of spontaneous

uterine rupture during pregnancy at 35 weeks of an un-

scarred uterus before labour; her obstetrical history revealed

a multipara patient with a history of four pregnancies that

ended spontaneously by vaginal delivery. In this case high

parity was recognized as major risk factor of spontaneous

uterine rupture in unscarred uterus. A such case described

Sun et al. where high parity was the only risk factor in a pa-

tient who presented upper abdominal discomfort and vom-

iting for three days; during emergency laparotomy, the entire

amniotic sac was found in the peritoneal cavity with a rup-

ture of the uterine fundus. The literature describes cases

where multiparity is the main risk factor [17]. Another risk

factor is an abnormal adherence of placenta to the uterine

wall without interposition of deciduas basalis. Placenta perc-

reta is the rarest form but may complicate the pregnancy

with acute severe hemorrhage [18]. Pierzynsky et al. re-

ported a case of uterine rupture due to placenta percreta in

otherwise uncomplicated pregnancy; a 35-year-old, gravid

5, para 5, at 15 weeks two days gestation with negative his-

tory of uterine scarring developed symptoms of incipient

hypovolemic shock and on exploratory laparotomy found a

midline uterine rupture infiltrated by the placenta. Abnor-

mal placentation should be taken into consideration also in

women in the second trimester who have no history of uter-

ine instrumentation [19].

Also, Xia et al. reported a case of uterine rupture that was

associated with placenta accreta with a spontaneous uterine

perforation in the second trimester of pregnancy with mul-
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tiple perforations of an unscarred uterus revealed by hemo-

peritoneum at 22 weeks. Emergency total hysterectomy was

performed [20]. Another risk factor is the use of

prostaglandins and oxytocin to induce labor [21, 22]. Cuel-

lar Torriente presented a case of silent uterine rupture in an

unscarred uterus during pregnancy at third trimester abor-

tion by use of mifepristone and misoprostol in a patient who

had a history of intrauterine procedures. They suggested that

this uterine rupture resulted from an unrecognized perfora-

tion in a previous intrauterine manipulation. Many cases

have been reported of uterine rupture in an unscarred uterus

during second trimester pregnancy termination with intrav-

aginal misoprostol [23]. Chang et al. reported a case of a

multiparous who had a previous vaginal birth delivery and

who was labor-induced with PGE2 and oxytocin. Even if

one of the most risk factors are incorrect administration of

oxytocin in multiparous woman, in this case the authors ex-

cluded the possibility to an augmentation of labor and

stressed on the possibility of a silent rupture due to a previ-

ous pregnancy [24]. Also, adenomyosis can be a risk factor

for uterine rupture due to the weakening of the uterine mus-

cle fibers; in a case report with review of literature, Nikolaou

et al. reported a rare case of spontaneous uterine rupture of

an unscarred uterus caused by adenomyosis in the early third

trimester [25-27]. Agarwal et al. reported a case of intra-

partum unscarred uterine fundal rupture in a case of drug

abuse. A careful history of drug abuse must be elicited when

the common causes of uterine rupture have been excluded or

the rupture site is unusual. There are other described cases of

uterine rupture associated with cocaine abuse [28, 29]. 

Also, the cause of uterine rupture could be uterine diver-

ticulum, frequently misunderstood and reported as uterine

sacculation. Uterine diverticulum has a narrow connection

with the uterine cavity and a thicker wall than in saccula-

tion. While uterine sacculation is usually observed during

pregnancy, diverticulum is usually detected in non-pregnant

women. Uterine diverticula as a complication during preg-

nancy are rare. Rajah et al. reported a primigravid woman in

whom an MRI revealed uterine diverticulum in the 22 weeks

of gestation. A cesarean section was performed in the 31st

week. The diverticulum originated from the posterolateral

wall of the uterine body an did not contain the fetus. The di-

verticulum was not excised due to surgical risks. The authors

considered that the underlying etiology for the diverticulum

may have been congenital because this patient was primi-

gravida with no prior cervical or uterine procedure [30].

Matsubara et al. described a case of a primigravida woman

with a thin anterior uterine wall, a feature compatible with

incomplete uterine rupture; her condition was detected by

abdominal palpation and ultrasound. This case suggest that

an unscarred primigravid pre-labour uterus can show the fea-

tures of incomplete rupture even in the absence of discern-

able risk factors and that abdominal palpation and ultrasound

may be useful in diagnosis. They suspected a rupture uterine

diverticulum [31]. 

In literature there are six cases with uterine rupture in

case of uterus congenital anomalies; five are related to the

presence of bicornuate uterus, and only one relates to sep-

tate uterus. Damiani reported the first case of uterine rup-

ture in a septate uterus; the authors assumed that it could

lead to uterine overdistension due to the presence of the

medial sept [32], but also to the history of a D&C which

could have caused an unknown perforation or a weakness

of uterine wall [33]. Often a lack in anamnesis can miss

important risk factors for uterine rupture.

Uterine rupture in scarred uterus
Due to an improvement rate of cesarean births, several

large studies have identified the risks of maternal mor-

bidities associated with a trial of labor after cesarean de-

livery. Uterine rupture during labor is a serious and

uncommon obstetrical complication that can lead to se-

vere prognosis for the mother and her child if not imme-

diately diagnosed and treated. Rupture of the uterus in

labor is also associated with cessation of labor pain, re-

cession of presenting fetal body parts, cervical lacera-

tions, and vaginally palpable uterine defect. One series

reported that 81% of patients with uterine rupture during

labor have evidenced fetal distress prior to the onset of

bleeding or abdominal pain [34, 35]. The American Col-

lege of Obstetricians and gynecologists (ACOG) sug-

gested that a trial of labor among patients with a previous

cesarean section is reasonable. The percentage of uterine

rupture in case of trial of labor is reported to range from

0.5% to 1%, is associated with cessation of labor pain,

recession of presenting fetal body parts, cervical lacera-

tions, vaginally palpable uterine defect, fetal distress. Ro-

driquez et al. reported that 81% of patients with uterine

rupture during labor have evidence of fetal distress prior

to the onset of bleeding or abdominal pain [35]. Ho et al.
reported a case of uterine and bladder rupture during the

second stage of labor in a 39-year-old patient with a pre-

vious cesarean section [36]. The risk of uterine rupture

is higher in patients undergoing induction of labor after

previous cesarean section when compared with that in

spontaneous labor. Lin et al. reported a higher rate of rup-

ture in patients inducted with misoprostol and oxytocin,

and suggested that the risk of rupture was higher in pa-

tients with multiple prior cesarean section [37]. Even if

the American College of Obstetricians and Gynecologists

Practice Patterns Committee concluded the oxytocin was

not contraindicated for induction and augmentation of

labour; based on the current literature, the use of oxy-

tocin increase the risk of uterine rupture [38-40]. Grob-

man et al. reported that if the woman has an anamnesis of

one prior vaginal delivery and one prior cesarean section,

the risk of uterine rupture in labor is similar to the normal

population [41].

Bujold et al. analyzed the cervical status before labor in-

duction [42]. Although not statistically significant, the au-
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thors found a trend towards a higher rate of uterine rup-

ture in patients with a lower modified Bishop’s score be-

fore labor induction. Harper et al. reported an increase of

the risk in women with a cervical exam of < 2 cm and 2 to

3.9 cm at the initiation of oxytocin: “Women who received

oxytocin starting at > 4 cm had a similar risk of uterine

rupture as women who labored spontaneously” [43]. It

seems to be important to consider the maximum dose of

oxytocin for induction. Cahill et al. suggested that un

upper limit of 20 mU/minute seems related to a reasonable

risk of uterine rupture (1%) compared with upper doses

ranging from 20 and 30 mU/minute, which are related to

a risk of uterine rupture that ranged from 2.9% and 3.6%

[44].

Another risk factor is the number of previous cesarean

deliveries, as reported by Miller et al. that found a per-

centage of 1,7% of uterine rupture in patients with more

than two cesarean sections, compared with a 0.6 % in case

of single previous cesarean section [45]. Stamilio et al. re-

ported a higher risk of uterine rupture if the interpregnancy

interval was less than six months, with a percentage of

uterine rupture of 2.7% [46]. A surgical risk factor is the

type of suturing. The single-layer locked continuous su-

turing was associated with a higher uterine rupture risk

than double layer closure [47]. Cahill et al. reported that

women with twin gestations are less likely to attempt a

VBAC, but they are not more likely to fail a VBAC trial or

experience a major morbid event compared with women

with singleton gestations [48]. Even though uterine rup-

ture is a rare complication the consequences are of great

clinical significance. The choice of a VBAC should be dis-

cussed with the patient because it could be important in

their decision-making process. Uterine rupture may also

be associated to oral misoprostol administration for in-

duction of labor for termination of pregnancy. Chapman

et al. found the incidence of uterine rupture was signifi-

cantly higher among women with a prior cesarean section

(three years 3.8% vs. one year 0.2%). All four uterine rup-

tures were in pregnancies of 22-24 weeks’ gestation and

had oxytotic induction agents [49].

Lu et al. reported an unusual case of uterine rupture

caused by intra-amniotic ethacridine used for second

trimester pregnancy termination with the expulsion of the

fetus into the broad ligament through the lateral wall [50].

In contrast to second and third trimester uterine rupture,

uterine rupture during the first trimester is an extremely

rare complication, but as well life threatening cause of in-

traperitoneal hemorrhage. Some cases of a spontaneous

first trimester rupture of the pregnant uterus following a

previous cesarean section are described in literature [51].

Often first trimester uterine ruptures are related to scar de-

hiscences after previous cesarean sections [52]. Sliutz et
al. postulated their hypotheses that all first trimester uter-

ine ruptures are caused by scar implantation of the tro-

phoblast [53]. 

Conclusions

Rupture of the non-labouring uterus is rare event in which

the life of both the mother and the child are in danger. Spon-

taneous ruptures are almost always intrapartum and risk fac-

tors that can predispose to uterine rupture are a cesarean

section scar, advanced maternal age, uterine abnormalities,

grand multiparity, macrosomic fetus, cephalopelvic dispro-

portion, and uterine trauma from prior instrumentation from

abortion, version and oxytocin stimulation [54-60]; also risk

factors associated with early uterine rupture in pregnancy

include iatrogenic uterine perforation during hysteroscopy

procedures, previous salpingectomy, and corneal resection

following ectopic pregnancy and myomectomy laparoscopy

or laparotomy [61, 62]. Other less common causes are pla-

centa increta, congenital anomalies, trauma, and sacculation

of entrapped retroverted uterus. Rupture of a cesarean sec-

tion scar is usually considered to be the most common pre-

disposing factor [63]. Rupture in a uterus without previous

surgery is rare and most often associated with grand multi-

parity and long, obstructed labour, whereas traumatic rup-

ture is often secondary to mechanical intervention, such as

forceps delivery. The incidence ranges from one in 8,000 to

one in 15,000 deliveries [64, 65]. It has been suggested that

predisposing risk factors to such unexpected uterine rupture

may include uterine diverticulae [66], arteriovenous mal-

formation, and injudicious oxytocic stimulation [67]. Uter-

ine rupture can also occur without these factors. Manouana

et al. reported a case of uterine rupture during labour in

which no predisposing factor existed, be it medical, surgical,

gynecological or obstetrical [68]. In our cases, the patients

had previous episodes of uterine curettage for missed abor-

tion. We think that their patients may have had uterine scar

from a unnoticed incomplete or complete uterine perfora-

tion during curettage. The perforation may have been situ-

ated at the uterine fundus and subsequently the products of

conception of the current pregnancy may have embedded in

that region, so that following continuous distension of the

uterus with evolving pregnancy, there was a stretch of the

weakened area leading finally to rupture and protrusion of

the amniotic sac with the placenta into the peritoneal cavity.

This hypothesis has already been made by Bevan et al. [69].

In literature there are few described cases of uterine rupture

in pregnancy preceded by a dilatation and curettage for

abortion because the lesion uterine remains most often mis-

understood [70-72]. Also, in the latter case, the patient in

the past had underwent a monolateral salpingectomy for ec-

topic pregnancy; it is believed that salpingectomy with

corneal resection attenuates uterine musculature at the

corneal region which can lead to a subsequent rupture of the

uterus in the early course of pregnancy. The presence in his-

tory of previous minor surgery, such as curettage, should be

considered a possible risk factor for uterine rupture during

labor but also in the second trimester, resulting in a greater

focus on the patient’s symptoms during pregnancy and the
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delivery. The postoperative course of previous interventions

should investigate important symptoms such as fever or de-

layed discharge. 

The presented cases show that there should be a high

index of suspicious of uterine rupture in a gravid woman

with a history of curettage for the possible presence of uter-

ine scar misunderstood or for the presence of uterine scar

understood and in women with a past history of salpingec-

tomy with or without corneal resection.

Uterine rupture should be considered in the differential

diagnosis in all pregnant patients who present with acute

abdomen, show fluid collection in the peritoneal cavity, and

have specific risks factors.
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